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[osicHuTEAbHASA 3aNIHCKA
Pabouas mporpamMma 1o XMMHHU Ha YpOBHE OCHOBHOT'O 0OOIEro 0Opa30BaHMS COCTaBJICHA Ha
OCHOBE MOJIOKEHUM W TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelbHOM
MpPOrpaMMbl, TPEACTaBICHHbIX B @DelepaJibHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe OCHOBHOIO 00mero oOpa3oBaHUs, YTBEPXKACHHOTO NpUKa3oM MwuHHCTEpCTBA
obpazoBanuss u Hayku PD Ne 287 ot 31.05.2021, ¢ yuerom IlpumepHOil mporpammsl
BOCIIUTAHMSI,
Ha 6a3e uentpa «Touka pocta» obecriednBaeTcsl peanu3aius 00pa3oBaTeNbHBIX MPOrpaMMm
€CTECTBEHHOHAyYHOM M  TEXHOJIOTMYECKOW  HAlpaBIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU C TpeOOBaHUAMH 3aKOHOAATENhCTBA B cdepe 00pa3oBaHUS M C Y4YETOM
pexomenmanuii depepanbHOro oneparopa yaeOHoro mpeamera «Xumus». OOpa3oBaTelbHas
mporpaMMa IO3BOJISIET HHTETPUPOBATh pealiu3yeMble 371eCh MOAXOJIbI, CTPYKTYpy U
coJiep>KaHME NpU OpraHu3aluu o0ydyeHHs XMMHMU B 8—9 Kiaccax, BBICTPOEHHOM Ha 0Oasze
a000ro M3 JOCTYNHBIX yueOHo-MeTonuyeckux KomiuiekcoB (YMK). MHcnonb3oBanue
000pyI0BaHUS IIEHTPA
«Touka pocTa» O3BOJIAET CO3AATH YCIOBUSL:

e IS PACIIUPEHHUS COJIEPIKAHUS IKOJIBHOTO XMMHUECKOI0 00pa30oBaHMs;

e JUUIs IOBBIILICHUS [TO3HABATEIBHON aKTHBHOCTH 00Y4YaIOLINXCS B €CTECTBEHHOHAYYHOH 00J1acTH;

e JUIA Ppa3BUTHS JIMYHOCTH peOeHKa B Impolecce OOydYeHHs XHMHM, €ro CIOCOOHOCTEM,
(GbopMHPOBaHHUS U YIOBJIETBOPEHHUS COLMATBHO 3HAYMMBIX HHTEPECOB U MOTPeOHOCTEH;
eiisi paboOThl C OJAPCHHBIMU HIKOJbHUKAMM, OPraHU3allUd HMX pa3BUTHUA B Pa3IMYHBIX
o0acTsax 00pa30BaTENbHOM, TBOPUECKON 1ATEIBHOCTH.
[Ipumensass uudpoBble gabopaTopud Ha ypoKax XHWMHUHM, YdYallluecs CMOTYT BBINOJHUTH
MHO€ECTBO JJa00paTOPHBIX PA0OT M HIKCIEPUMEHTOB MO MIPOrPaMMe OCHOBHOM IIIKOJIBI.
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KpaTkoe omucanue mMoAXoJ0B K CTPYKTYpUpOBaHMIO MarepuanioB B oOpaszoBarenbHON
nporpamme (OI) npeacraBieHsl cieayomue pa3aesbl:

.MeTOJII)I HU3YYCHUS BCUICCTB U XUMHUYCCKUX SIBIICHUM. 9KCHepI/IMeHTaHBHLIe OCHOBBI XUMUH .

[lepBoHavanbHble XUMUYECKHE TOHATHS . 3 . PactBophl. 4.OCHOBHBIE KIIAcChI
HEOPTraHUYECKUX COCTWHEHUN. 5. Teopus dMEeKTPOTUTHIESCKON AUCCOHMAK. 6. XUMUYECKHE
peakiuu. 7. XuMHUYECKHUE SJIEMEHTHI (CBOWCTBA METAJIJIOB, HEMETAJIOB U UX COSJIMHEHUN).

B 0oCHOBY BBIZICNIEHUS TAKUX PaA3/ENOB 3aJ0KEH XUMUYECKUN HKCIIEPUMEHT, TPaJULHOHHAs
cucrteMa u3ydeHuss XuMuu. OCHOBHOM (hopMOil yueOHOM 1eATENIbHOCTH SIBJISETCS XUMHYESCKHUH
HKCIIEPUMEHT, TPOBOAMMBIN B BHJIE€ JaOOPATOPHBIX, MPAKTUYECKUX padOT U IE€MOHCTpAIUH.
JIeMOHCTpAalMOHHBIN 3KCIEPUMEHT MPOBOJMUTCS B TOM CJydae, €CIM OH OIaceH I
BBIMIOJHEHUS] yYaIlUMUCA WM UMEIOIUICS npuOop TMpeAcTaBieH B €IWHCTBEHHOM
JK3EMILISIPE.

Jasi u3ydyeHusi mpeaMera «XHMHS» Ha 3Tane OCHOBHOIO 00IIero o0pa3oBaHus
orBoauTcH : 8 Kinacc - 68 yacoB; 9 kiacc —66 yacoB. JlaHHas oOpazoBaTeNbHAS MIPOrpaMMa
o0ecreynBaeT yCBOGHUE YYAIIUMUCS BRKHEUIINX XUMHUYECKUX 3aKOHOB, TEOPHUI U MOHSATHUH;
bopMHUpPYET MPEACTABICHUE O POJU XUMHH B OKPYKAIOIIEM MHpE H XKH3HHU 4elioBeka. [Ipu
3TOM OCHOBHOE BHUMAHHUE YEINAETCS CYIIHOCTUXUMHUUYECKUX PEAKIU U
METOAaM UX OCYIIECTBIICHUSI.

OnHUM 13 OCHOBHBIX IPHUHIIMIIOB OCTPOEHHUS MPOTPaMMBbI ABIISIETCS IPUHIUI JOCTYITHOCTH .
DKCIepUMEHTAbHbIC JIaHHBIE, MOTYYEHHBIC YYallIUMUCS TP BBHIMOJTHEHUH KOJIMYECTBEHHBIX
ONBITOB,  MO3BOJIAKOT  YYalllMMCSl ~ CAMOCTOSITENIbHO  J€JaThb  BBIBOJABL,  BBISBIATH
3aKOHOMEpPHOCTU. Iloaxoxabl, 3al0KEHHBIE B COACPKAHHME IPOrpaMMBbl Kypca, CO3IAI0T
HEOOXOIUMBIE YCIOBHSI [l CHCTEMHOTO YCBOCHHSI YYalllUMHUCS OCHOB HAayKW, MJis
obecrnieyeHHs] Pa3BUBAIONIETO W BOCHHUTHIBAIOIIETO BO3ACHCTBUS OOY4YEHHUS HA JIMYHOCTH
y4alerocs.

dopMupyemble 3HAHHUS JOJDKHBI CTaThb OCHOBOM CHCTEMBbI YOEKIEHUW IIKOJIHHHKA,
LEHTPaIbHBIM IPOM €T0 HAYYHOI'O MUPOBO33PEHHUS.

Omnucanue MaTepruaabHO-TEXHUYECKOM Oa3bl ieHTpa «Touka pocTay,
HCIO0JIb3YEeMOr0 Il peain3annuodpa3oBaTe/ibHbIX IPOrpaMM B PAMKAX NpenoJaBaHus
XHMHH

Hugposan (komnvromepnasn) nadopamopus (ILI/I), nporpaMMHO-anmapaTHBIi KOMIUIEKC,
JATYUKOBAsi CUCTEMa — KOMIUIEKT y4eOHOro 000pyAOBaHus, BKIIOYAIOIINA U3MEPUTEIbHBIHI
010K, HHTEP(PEIC KOTOPOTO TO3BOISIET 0OECIIEYNBATE CBSI3h C MEPCOHATBHBIM KOMITBIOTEPOM,
¥ Ha0Op JaTYMKOB, PETUCTPUPYIOLINX 3HAYCHUS PA3INIHBIX (PHU3NUECKUX BEITHUUMH.

Jlamuux memnepamypot naamuHoeevlil — TPOCTON U HAJACKHBIN JTATUUK,
IIPEIHA3HAueH Il U3MEPEHMsI TEMIIEPATypbl B BOJHBIX pacTBOPax M B Ta3oBBIX Cpelax.
Nmeet paznnunblii Auana3on uzMepenuit or —40 no +180 °C. TexHuueckue XxapakTepUCTUKU
JlaTYMKA yKa3aHbl B UHCTPYKLUH IO DKCIUTyaTaluu. Jamuux memnepamypol mepmonapHblil
npenHasHaueH it u3MepeHus temmeparyp no 900 °C. Vcmonb3yercs NMPU BBIMOJHCHUN
paloT, CBA3aHHBIX C U3MEPEHHEM TEMIIEpaTyp IJIaMEHH, TUIABICHUS U Pa3jI0KEeHUs BEIECTB.
Jlamyuk onmuueckou naomunocmu (Konopumemp) — TIpeJAHA3HAUEH [UJISI H3MEpPEHUs
ONTUYECKON IUIOTHOCTH OKpALUEHHBIX pPAacTBOpOB. Mcmonb3yeTcs Npu H3YYEHHH TEM
«PactBOpbI», «CKOPOCTH XMMHUECKHUX PEAKIIMI», ONPEAeIEHNH KOHLIEHTPAlMH OKPAIlIEeHHBIX
HOHOB.
Jamuyux pH npenHa3zHaueH i M3MEpeHHs BojaopoaHoro mokazatenss (pH) BogHbIxX
PacTBOPOB B PA3JIMYHBIX UCCIEIOBAHUAX OOBEKTOB OKPYIKAIOIIEH Cpe/ibl.
Jamuuk  nekmponpogoonocmu MpelHa3HauYeH JUTSE U3MEpEeHUs yIeabHON



AJIEKTPOIIPOBOTHOCTH JKUIAKOCTEH, B TOM YHCIIC W BOJHBIX pacTBOPOB BemiecTB. [IprMeHsieTcs
IIPU  W3YyYEHUU TEOPUU JJIEKTPOJIUTHYECKOW JUCCOLMALMM, XAPAKTEPUCTHK BOIHBIX
pacTBOpoB
Jlamuuk Xn10pud-uono6 WCTONB3YETCS Uil KOJIMYECTBEHHOTO OMPEACTCHUS CONCPIKAHHS
MOHOB XJIOpa B BOJHBIX PAacTBOpax, MOYBE, MPOAYKTaX MUTaHuA. K JaTduKy moakiIrodaercs
noHocesiekTuBHbIN AnekTpon (MCD) (pabouunii 35€KTpo), MOTEHIIMAI KOTOPOTO 3aBUCUT OT
KOHIICHTPAIlUU OMpEeNIeMOr0 MOHA, B JAHHOM clydyae OT KOHIeHTpauuu aHuoHoB CI.
[Torenmman MCD omnpenensoT OTHOCHUTENBHO JJIEKTpOJa CpaBHEHMs, Kak MpaBMIIo,
XJIOpCEPEOPSHOTO.
Jlamuuk Humpam-uonoé TpeIHA3HAYCH JII KOJMYECTBEHHOTO OINPENCTICHUS HUTPATOB B
pa3IMYHBIX 00BEKTaX OKPYXKAIOIIEH cpelbl: BOje, OBOLIAX, (pyKTaxX, KOJIOACHBIX M3AETHIX U
T.JI.
Mukpockon yughpoeoii iperHa3HaYEH IS U3ydeHUs1 (OPMBI KPUCTAIIJIOB U HAOMIOIEHUS 3a
POCTOM KPHCTAJLIOB.

Ilpuéop oOna OemoHcmpayuu 3a8UCUMOCHMU CKOPOCMU XUMUYECKUX DPeaKuyuii om
PAa3IUYHBIX PaAKmMOPO6 NCTIONB3YIOT IPH U3YYCHUH TEMBI
«CKOpOCTh XMMUYECKOH peakiMu» M TEIIoBOro »ddexra XuMuueckux peakuuit. [Ipubop
JIaeT BO3MOXKHOCTH JKCIIEPHMEHTAIBHO HCCIENOBATh BIMSHUE HA CKOPOCTh XUMHYECKUX
peakiuii cleAyromux (aKTOpoB: MPHUPOIBI PEArupyIOMIMX BELIECTB, KOHLEHTPAIUH
pearupymomux BEMmECTB, IUIONIAIXM TpPaHHUIBI pasznena (a3 B TETEPOTEHHBIX CHCTEMax
(IIOBEPXHOCTH CONPUKOCHOBEHHMSI MEXKIY pPEarupyroluMu BEIIECTBAMU), TEMIIEPATYyphl,
KaTain3aTopa, MHTHOUTOpA.
Ilunemka-0o3amop — TpHUCIIOCOOJICHNE, UCIIOIB3yeMOe B JaOOpaTOPHH sl OTMEPHBAHUS
OTIPENIeJICHHOTO0 00bEeMa KHUIKOCTH. [IMIIETKH BBHITYCKAIOTCS MEPEMEHHOTO W IMOCTOSTHHOTO
o0BeMa. B komIIeKThl 000pyI0BaHMS I MEUIIMHCKUX KJIACCOB BXOJAT yIOOHBIC MTUITETKHU-
J103aTOpPbl OJJTHOKAHAJIbHBIC, IO3BOJISIONIME HACTPOUTH HEOOXOIMMBI 00BEM OTOMpaeMOi
JKUJKOCTHU B TPEX Pa3JIMYHbIX JUANa30HaX.
Ilpubop ona nonyuenusn 2a306 NCTONB3YETCS IS TOTyYCHUs] HEOOIBIINX KOJIMYECTB Ta30B:
BOJIOpPO/1a, KKCIopoa (13 MepOKCHIa BOJIOPO/Ia), YIIIEKUCIOro Tasa.
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Pabouas nporpamma no xumuu g 8—9 kinaccon

¢ MCIOJIb30BaHMEM 000pynoBaHus neHTpa « Touka pocra»

Ha 0a3e uentpa «Touka pocta» obecrieunBaeTcsl peanusalusi 00pa3oBaTENbHBIX MPOrpaMM
€CTeCTBEHHO-HayyHOH M  TEXHOJOTMUYECKOM  HampaBIeHHOCTEH, pa3pabOOTaHHBIX B
COOTBETCTBUU C TpeOOBaHUSIMHU 3aKOHOAATENbCTBA B cepe o0pa3oBaHUS U C YUYCTOM
pexomenaanuii denepanbHOro orneparopa yaeOHOro npeamera « XUMHSD.

OO0pa3zoBartenbHas IporpaMMa Mo3BOJISET UHTEIPUPOBATh pPealu3yeMble MOIXOIbI, CTPYKTYPY
U COJIep’KaHHe NMPH OpraHu3aIu oO0ydeHus XUMuu B 8—9 Kkilaccax, BRICTPOSHHOM Ha 0ase
M000T0 M3 TOCTYIHBIX Y4eOHO-MeToAnYecKux KomiuiekcoB (YMK).

Ucnonb3oBanue obopynoBanusi «Touka poctay npu peanusauuu aaHHo OIl mo3Boiser
CO3/1aTh YCJIOBHSL:

-JUIS pacIIUPEHUs COJEPIKAHUS IIKOJIFHOTO XMMUYECKOT0 00pa30BaHus;

-JUI TIOBBIIICHHS [I03HABATEIbHON aKTMBHOCTH OOYYAIOUMXCS B €CTECTBEHHOHAY4YHOM
o0JacTu;

-JUIsL Pa3BUTUS JIMYHOCTHM peOCHKa B Ipolecce OOy4eHUs XHUMMH, €ro CIIOCOOHOCTEH,
(bopMHpOBaHUS U YIOBJIETBOPEHHS COLMAIBHO 3HAYMMBIX HHTEPECOB U OTPEOHOCTEIH;

-JU1 paboThI C OJapCHHBIMHU IIKOJIbHUKAMHU, OPIaHNU3alMU UX PA3BUTHS B PA3JIMUHBIX 00JIaCTAX
00pa3oBaTeIbHOM, TBOPUECKON JIEATETbHOCTH.

[UTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA

YUEBHOTI'O ITIPEJMETA «XAUMWS1» B OCHOBHOM IIIKOJIE

M3yueHne XWMHUU B OCHOBHOW IIIKOJIE HAINpPaBICHO HA JOCTIDKE HHE OOyJaroIIUMUCS
JIMYHOCTHBIX, METAIIPEMETHBIX U IPEAMET HbIX PE3Yy/IbTaTOB OCBOEHUS Y4eOHOIr0 peaMeTa .

JIngHOCTHBIE PE3yNbTATHI
JIM4HOCTHBIE ~pe3yNbTaThl OCBOGHHUSA MPOrPaMMBI OCHOBHOTO oOIIero oOpazoBaHUs
JIOCTUTAIOTCS B X0J1¢ 00YUYEHHUSI XUMUHU B €IMHCTBE YICOHOM U BOCIIUTATEILHOMN JEATETLHOCTH
Opranuzaiud B COOTBETCTBUU C TPAJULUUOHHBIMH POCCUMCKUMHU COLUOKYJIBTYPHBIMU U
JIYXOBHOHPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHATHIMH B OOIIECTBE MpaBWIaMH U HOPMaMH
MOBEJICHUS, U CIOCOOCTBYIOT MpPOLIECCAaM CaMOIO3HAHUSA, CAMOPA3BUTH M COLHAIA3AINH
00ydJaronmxcs .
JIn4HOCTHBIE PE3yNbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCIIE B YACTH:
Ilampuomuueckozo eocnumanus

1. HEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYIbTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJIEANI0, TOHUMAHUs 3HAYCHUS XM MHUYECKOM HAyKu B JKU3HU COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BIAACTh TIOCTOBEPHOU MH(OPMAIIHEH O MEePEIOBbIX JOCTHKEHUSIX H OTKPBITHUSIX
MHPOBOM M OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHO CTH B HAYYHBIX 3HAHMIX 00 yCTPOICTBE
MUpa 1 0OIIECTBA;
I'pasicoanckozo éocnumanus

1. mpeacTaBieHUss O COLMANBHBIX HOpPMAaxX H TpPaBUIaX MEXKIHMYHOCTHBIX OTHOIICHUH B
KOJUICKTUBE, TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOM ACATEIHHOCTH TPH BBIMOJHEHUU
y4eOHBIX, MO3HABATEIHHBIX 3aJ]a4, BBHIMOJTHCHUH XHUMHUYECKHUX OSKCIICPUMEHTOB, CO3JIaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHUSI K B3aHMMOIIOHUMAHUIO W B3aUMOIIOMOIIM B TPOIIECCE ATOU
y4eOHOM JeATeNbHOCTH; TOTOBHOCTH OIIGHHWBAaTh CBOC TMOBEJACHHE U IOCTYNKH CBOHX
TOBAPUIIEH C MO3WIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS IMOCIICICTBHMA
MOCTYIIKOB;
Ilennocmu nayunozo nosnanus

1. MUPOBO33pEHYECKUX MPEJICTABICHUI O BEIIECTBE U XUMUUYECKOU PEAKIIUU, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO pa3BH THS HAyKH W COCTABJISIOMIMX OCHOBY JUISI TIOHMMaHUS
CYIIHOCTA HAYYHOW KApTUHBI MHpA; TMPEACTABICHUNH OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX



pa3BUTHS TPUPOJIBI, B3aUMOCBS3AX 4YeJIOBEKa C MPHUPOJHOM Cpeoid, O POIU XUMHH B
ITIO3HAHWH ITUX 3aKOHOMEPHOCTEN;

2. TIO3HABAaTEeNbHBIX MOTHMBOB, HANpaBICHHBIX Ha TMOJyY€HHWE HOBBIX 3HAHHA 10 XUMUH,
HEOOXOIUMBIX [T O0BSICHEHHUS HA0JII0JaeMbIX TIPOIIECCOB U SIBJICHUM;

3. To3HaBaTeNbHON W HMH(DOPMAIMOHHOW KYIbTYpbl, B TOM YHCJI€ HAaBBIKOB CaMOCTOSITEIBHOMN
paboThl ¢ y4eOHBIMH TEKCTaMH, CHPABOYHON JUTEPATypOH, JOCTYITHBIMU TEXHUYCCKHUMH
cpencTBaMu MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

4. uHTepeca K OOYYCHHIO W TO3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000Opa30BaHUIO,  HCCIENOBATEIbCKOW  NEATEIbHOCTH, K  OCO3HAaHHOMY  BBIOOpY
HAIPABJICHHOCTH W YPOBHSI O0YUICHHSI B TaJIbHEHIIIEM;

Dopmuposanusn Kyabmypsl 300P08bs

1. oco3HaHUs LIEHHOCTHU KU3HU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3710POBbIO, YCTAHOBKHU Ha
3I0pOBBI 00pa3 JKU3HH, OCO3HAHUS TOCIEICTBUH U HENPUATUS BPEIHBIX MPUBBIUCK
(ymoTpeOneHus ajKoroJyisi, HApKOTUKOB, KypEHHUs), HEOOXOIUMOCTH COOJIOECHHUS TPaBHII
0€30MacHOCTH P 0OpaIeHUH ¢ XMMHUYECKUMU BEIIECTBAMHU B OBITY U PEAbHOM KU3HU;

Tpyooeozo eocnumanus

1. KOMMYHUKAaTUBHOI KOMIIETEHTHOCTH B OOIIECTBEHHO MOJE3HOM, yueOHOHMCCIIE0BATEILCKOM,
TBOPYECKOM W JPYrUX BHAAX JEATEIbHOCTH; HHTEPECA K MPAKTHYECKOMY H3YUYECHHIO
npodeccuil U Tpyda pa3IU4HOIO poja, B TOM 4YHCJE Ha OCHOBE MPUMEHEHHUS MpPEeIMETHBIX
3HAaHUW TI0 XMMHH, OCO3HAHHOTO BHIOOpa WHAMBUAYAJILHON TPAeKTOPUU TMPOIODKCHUS
00pa3oBaHusl C y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH;

JKonozuuecko2o eocnumanus

1. 5KONOTHUYECKHU IEIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOJE KaK MCTOYHUKY KH3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHUS [IEHHOCTH 3JI0POBOro U Oe3ormacHoro odpasa >ku3HH,
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXHUYECKOMY 3JI0POBBIO,
OCO3HAHMS LEHHOCTU COONIONIEHHUA TpaBuil Oe30MacHOro IMoBeAeHHs IMpu paboTe ¢
BEILIECTBAMM, a TAK)KE B CUTyalMsAX, YTPOKAIOIIUX 30POBBIO U )KU3HHU JIFOJICH;

2. CIOCOOHOCTH NPUMEHSATH 3HAHUS, MOJydyaeMble NMPU U3YYCHUHU XUMHH, JJI1 peleHHUs 3ajad,
CBSI3aHHBIX C OKPYKalOUEd MPUPOJHON CpPEHOM, IOBBIILICHUS YPOBHS 3KOJOTMYECKOU
KYJIbTYPbI,0CO3HAHUS TJI00ABHOTO XapaKkTepa SKOJIOTHUECKUX MPOo0JieM U MyTel UX peleHus
MOCPEACTBOM METOJ0B XUMUU;

3. DKOJIOTUYECKOTO  MBIIUICHUS, YMEHHUS PYKOBOJCTBOBaThCS WM B  II03HABaTEIbHOM,
KOMMYHUKATUBHOW U COLUAJIBHON MPAKTHKE.

MertarnpeaMeTHbIC Pe3yabTaThl
B cocraBe wMeTampeaMETHBIX pE3yJNbTaTOB BBIICISIOT 3HAYUMBIC [UJIsI (OPMHUPOBAHUS
MUPOBO33pEHUS OOIICHAYYHBIC TIOHATHS (3aKOH, TEOPHS, IPUHITUII, TUIIOTE3a, PaKT, CUCTEMA,
MPOIIECC, IKCIIEPUMEHT U JIp.), KOTOPHIC HCIIOJNB3YIOTCS B €CTCCTBCHHOHAYYHBIX YYCOHBIX
mpeIMerax Y TO3BOJSIOT HAa OCHOBE 3HAHMW U3 OJTUX MpeaMeToB (GOpMHUPOBATH
MPEJICTABIICHUE O [EJOCTHOW HAyYHOW KapTUHE MHpa, U YHUBEPCAIbHBIC YICOHBIC EHCTBUS
(mo3HaBaTenbHBIC,  KOMMYHUKATHUBHBIC,  PETYIATHUBHBIC),  KOTOpbIE  00ECHEYHMBAIOT
(dbopMHpOBaHHE TOTOBHOCTH K CaMOCTOSTEIBHOMY IUIAHHPOBAHUIO U OCYIICCTBICHHIO
y4eOHOM JeSTEIbHOCTH.
MertamnpeamMeTHbIe pe3yabTaThl OCBOCHHUST 00Pa30BaTEIBHON MPOrPaMMBI TI0 XHMHUHU OTPAXKAIOT
OBJIaJICHUE YHUBEPCATbHBIMU TIO3HABATEILHBIMH JEHCTBUSIMU, B TOM YHUCIIE:
Ba3zoevimu nozuueckumu oeiicmeuamu

1. ymeHueM UCTOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHUS ITPH OCBOCHUH 3HAHHIA: PACKPBIBAThH
CMBICT XMMHUYECKHX IOHATUH (BBIICJSATH HMX XapaKTepPHbIC MPH3HAKH, YCTaHABIUBAThH
B3aMIMOCBSI3b C JPYTMMHU TIOHSATHSMHU), UCIIOH30BATh MOHITHS ISl OOBSICHEHUSI OTICIBHBIX
(GakTOB W SIBJICHHW; BHIOMpPATh OCHOBAHMS M KPUTEPHH IS KJIACCUPHUKAIMH XUMHUYECKUX
BEIIECTB M XUMHYECKHX PEAKIIHii; yCTaHABIMBATh TIPUINHHO-



CJICICTBEHHBIC CBSI3HM MEXIy OOBCKTAMU H3YYCHHSI; CTPOUTH JIOTUYECKUE PACCYKICHUS
(MHIYKTUBHBIC, I€TyKTUBHBIC, TIO aHAJIIOTHUH); I€TIaTh BHIBOABI U 3aKIIOUCHHUS;

. YMEHHEM TIPUMEHATH B TMpoIlecce TIO3HAHWS CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
UCTIONIb3YEMbIe B XHMHUH, MPeoOpa3oBbIBATh HIMPOKO MPUMEHSEMBbIE B XMMHHU MOJEIbHBIC
MPEACTaBICHUSI — XHUMHUYECKMWA 3HAK (CHMMBOJI DJIEMEHTa), XuUMUYeckas ¢dopMmyna u
ypaBHEHHE XUMHUYECKOW peakiMi — MPH PElIeHUN yueOHOMO3HABATENbHBIX 337124 C yUYCTOM
STHX MOJICJBHBIX TPEJCTABIICHUN BBISBISTh W XapaKTEPHU30BATh CYIICCTBEHHBIC MPH3HAKU
M3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB M XUMUUYECKUX PEaKIUi;

ba3zosvimu uccnedosamensvckumu oencmeuamu

. YMEHHEM HCII0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, & TAKKE
B KA4YeCTBE OCHOBBI IS (OPMHUPOBAHUS THUIOTE3BI 10 MPOBEPKE MPABHIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUIA;

. IpHOOpETEHUE OIbITa M0 IUIAHUPOBAHWIO, OpPTaHW3aIlMd M IPOBCACHHUIO YICHHUYCCKUX
HKCIIEPUMEHTOB: YMEHUE HaOIIOAATh 32 X0 JJOM MPOIecca, CaMOCTOSATEIBHO MPOTHO3UPOBATH
€ro pe3yibTar, (OpMYJIUPOBATH OOOOIICHHS W BBIBOABI IO PE3ysbTaTaM IMPOBEACHHOTO
OTIBITa, UCCIIEIOBAHUS, COCTABIISTH OTYET O MPOJIEITaHHOM paboTe;

Pabomoii ¢ ungpopmayuei

. YMEHHEM BBIOMpATh, aHAIU3UPOBATh U UHTEPIPETUPOBATH UH (DOPMAIIHIO PA3ITUYHBIX BUIOB U
¢dbopM npesicTaBICHUS, IOIY4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHOIOMYJISIpHAs TUTepaTypa
XUMHUYECKOTO COJIEPKaHusl, CIIPAaBOYHbIE TOco0us, pecypchl IHTepHETA);

. YMEHHEM MPHUMEHSTh pa3IM4HbIE METOJbI U 3aIpPOCHl MPU MO HCKe U 0TOOpe MHGOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISi BBIIOJHEHHS y4eOHBIX M TO3HABATEIbHBIX
3aJlad  ONPEJCIICHHOTO THIA; TPHOOPETEHHE OIbITa B  00JIACTH  HWCIIOJIb30BAHUS
WH(POPMAIIMOHHO- KOMMYHUKATHUBHBIX TEXHOJOTUH, OBIAJCHUE KYIbTYpOH aKTHBHOTO
MCIOJIb30BaHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM;

. YMEHHEM WUCIOIb30BaTh M AaHAIU3UPOBATh B IMpolecce Yy4eOHOW W MCCIIe0BATEIBCKON
JESATENbHOCTH HWH(GOPMALUIO O BIUSHUU MPOMBIIIICHHOCTH, CEJIbCKOIO XO03fiCTBa H
TPAHCHIOPTA HA COCTOSIHUE OKPYKAIOLIEH IPUPOIHON CPEIbL;

Ynueepcanonvimu kommynukamuenvimu oeiicmeuamu

. YMEHHEM 3aJ]aBaTh BOMPOCH (B XOJ€ JUANora W/Uiu JTUCKYCCHH) TIO CYIIECTBY 00CYXKIaeMoi
TeMbl, (OPMYIUPOBATH CBOU MPEUIOKEHHUS] OTHOCUTENILHO BBIMOJIHEHUS MPEII0KECHHON
3314w,

. IpUOOpEeTEeHNEe OMbITa MPE3eHTALMU PE3yJIbTATOB BBITOIHEHUS XUMHYECKOIO JKCIEpUMEHTa
(J1abopatopHOTO OIBITa, Ja0OpPAaTOPHOM pabOTHl MO UCCICAOBAHUIO CBONCTB BEIIECTB,
y4eOHOTO MTPOEKTA);

. 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHM MMO3HABATEIBHON U UCCIIEIOBATEIBCKON
JESATEIBHOCTH TPU PELICHUH BO3HHUKAIOIIMX MPOOJIeM HAa OCHOBE y4eTa OOIIMX MHTEPECOB U
COTJIACOBAHUS MO3UIHNH (00CYXKIeHUsI, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBI» U IP.);



Yuueepcanonvimu pecynamuenvimu oeiicmeuamu

1. yMeHHEM CaMOCTOSITENBHO OMPEAENATh LEIN ACSITeNbHOCTH, TUIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBaTh U TPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOKO JACSTEIHLHOCTH, BHIOMPATh
HaubOosnee H¢pdekTuBHBIE CMOCOObI pelleHHus Yy4eOHBIX U TO3HABAaTENBHBIX 3ajad,
KOPPEKTUPOBATH MPEIOKEHHBIN aJrOPUTM JACHCTBUN NPU BHITIOJHCHUH 33JaHUN C y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUN 00 H3y4yaeMbIX 00BEKTAaX — BEIIECTBAX U PEAKITUIX;

2. YMCHHUECM HCIOJIb30BATh U aHAJIU3UPOBATL KOHTCKCTHI, MPCAIaracMbIC B YCJIIOBUU

3aganuid. [IpemMeTHbIC pe3yabTaThl

B coctaBe mpenMeTHBIX PE3YIBTATOB IO OCBOCHUIO OO0s3aTEIBHOTO  COACPKAHUSA,
YCTaHOBJICHHOTO JaHHOW MPUMEpPHOH paboueld MpoOrpaMMoOl, BBIICISIIOT: OCBOCHHBIC
00ydJaronMucs HaydHbIE 3HAHUS, YMEHHUS M CHOCOOBI JCHCTBUMN, CHeHU(PUICCKAC IS
npeaMeT HOW o0macTu «XUMUsS», BUIBI NEATEIHHOCTH IO MOJTYYCHHUIO HOBOTO 3HAHMS, €ro
WHTEPIPETAINK, TMPEOOpPa30BAaHUI0O M TPUMEHEHHUIO B PA3JIUYHBIX YYCOHBIX U HOBBIX
CUTYaIlUsX.

[IpeameTHBIE  pe3ynbTaThl  MPEACTABICHBI MO TrojgaM  OOydYeHHsS W OTpa)xaroT
c(OPMHUPOBAHHOCTD y O0YHAIOIIUXCA CIEAYIONINX YMEHUN:

8 KJIACC

1. packpvisams cMbICT OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XHMHUUYECKUH 3JIEMEHT,
IIPOCTOE BEIECTBO, CJIOXHOE BEUIECTBO, CMECh, BAaJCHTHOCTb, OTHOCUTENIbHAs aTOMHAas U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHas Macca, MaccoBasl J0Jis
XMMHYECKOIO  3JIEMEHTa, MOJSPHBIA 00BEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COIb,
AJIEKTPOOTPHUILIATEILHOCTh, CTENCHb OKHUCICHUS, XUMHUYECKas PEaKIHs, TEIUIOBOW 3PQexT
peakiuy, Kiaccu(puKalus peakuii, XauMu4yecKkas CBsA3b, pacTBOpP, MaccoBas J10JIs BELIECTBA B
pacTBope;

2. unmocmpuposams B3aNMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH (CM . 11 . 1) ¥ IPUMEHSTD 3TH
MOHSTHS ITPU OIIMCAHUU BELIECTB U UX [IPEBpAILEHUIL;

3. ucnonv3osames XUMHUYECKYIO CHUMBOJMKY JII COCTaBJI€HHUA (OpPMYN BEILECTB U YPABHEHUH
XUMHYECKUX PEAKIINIA;

4. onpedensmb BaJCHTHOCTb ATOMOB 3JIEMEHTOB B OMHApPHBIX COCIMHEHUAX; CTEIIEHb OKUCIIEHUS
AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX; MPUHAJICHKHOCTh BEUIECTB K ONPEJEICHHOMY KJIAcCy
coeqUHeHHH 1o ¢QopMynaMm; BUA XUMHUYECKOM CBsS3M (KOBaJeHTHass M MOHHas) B
HEOPraHUYECKUX COCTUHEHUSX;

5. packpwieamv cmuicn nepuonudeckoro 3akonHa JI. M. MenpgeneeBa: Je€MOHCTpUpPOBAThH
[IOHMMAaHHE TIEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHMX JJIEMEHTOB OT HX
IIOJIO’KEHUS B NIEPUOJUYECKON CHCTEME; 3aKOHOB COXPAaHEHUS MAacChl BELIECTB, MOCTOSHCTBA
cocTaBa, AaTOMHO- MOJIEKYJSIDHOTO  y4Y€HMs, 3aKoHa ABOraipo; onucbieams U
xapakmepuzoeams TaONUYHYIO (DOPMY MEPUOANYECKONH CHUCTEMbl XMMUYECKUX 3JEMEHTOB:
pa3nuyath NOHATUA «TJaBHas noArpymnna (Arpynmna)» u «nobouHas noarpynna (brpymma)y,
MaJible U OosbLIne
NEPUOJIBI; COOMHOCUMb OOO3HAUEHUS, KOTOpble uMeloTcss B Tabmune «llepuoanyeckas
cuctema xumuieckux aeMenTos /1. . Menneneesa» ¢



YHCIIOBBIMUA XaPAKTEPUCTUKAMH CTPOCHHS aTOMOB XHMMHYECKUX DJIEMEHTOB (COCTaB W 3apsij
a1pa, o011ee YUCIOo SNMEKTPOHOB U paclpeesieHHue UX MO ANEKTPOHHBIM CIIOSIM);

6. knaccuguyuposams XUMHYECKHE DIIEMEHTBHI, HEOPTraHMYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YUCITY U COCTABY YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3D dexTy);

1. xapakmepuzosams (Onucvléamy) oOUME XUMUUYECKHE CBOWCTBA BEIIECTB PA3TMYHBIX KJIACCOB,
MOATBEp)KJas OMHCAaHHE TMPHUME paMU MOJCKYISPHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUN;

8. npocnosuposams CBOWCTBAa BEIIECTB B 3aBHCHUMOCTH OT HX KAa4eCTBEHHOTO COCTaBa;
BO3MOXXHOCTH ITPOTEKAHUS XUMHUYECKHX IPE BPAIICHUH B PA3JIUYHBIX YCIOBUSIX;

9. gbiuucaamb OTHOCUTEIBHYIO MOJICKYISPHYIO U MOJISIPHYIO MacChl BEILIECTB; MAaCcCOBYIO JOJIO
XUMHYECKOTO 3JIEMEHTa 1Mo (hopMysie COCTUHEHHS; MAcCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE;
MIPOBO IUTh PACULTHI IO YPABHEHUIO XUMUYECKON PEaKIUH;

10. npumenssimoy OCHOBHBIC OIEPAlMU MBICIUTEIFHON JEATENBHOCTH — aHalli3 W CHHTE3,
CpaBHEHHUE, 00o0m1eHue, CUCTEMAaTH3AIIHIO, KJ1acCU(UKAIIHIO, BBISIBJICHHE
MPUYUHHOCIICACTBCHHBIX CBS3CH — JIJISl U3YUCHUSI CBOMCTB BEIIECTB M XUMUYCCKUX PEAKIIHIA;
€CTECTBEHHO- HAayYHbIE METOAbl MO3HAHUS — HAONMIOJECHUE, M3MEpPEHUE, MOJCINPOBAHUE,
AKCTICPUMEHT (pPEaIbHBIN U MBICIICHHBIN );

11. credosamsb mpaBuIaM MOIH30BAHUS XUMUUYECKOHN TIOCYION U JIa0OpAaTOPHBIM 000PYIOBAaHUEM,
a TakKe IMpaBWwiaM OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLHSMHU IO
BBITIOJTHCHUIO JIA0OPAaTOPHBIX XMUMHUYECKHX OMNBITOB IO TMONYYCHHIO W COOHMpaHUIO
razoo0pa3HbpIX BemECTB (BOAOpOJa M  KHCIOPOJa), NPHUTOTOBICHHIO pPAcTBOPOB C
OTIpeICICHHON MAacCOBOW JIOJICM pPAacTBOPESHHOTO BEIIECTBA; IUIAHUPOBATH M TPOBOAHUTH
XUMHUYECKHE SKCIIEPUMEHTHI [0 PAaCIO3HABAaHUIO PACTBOPOB WIEJIOUEH UM KHUCIOT C IOMOIIBIO
MH/IUKATOPOB (JIaKMYC, (heHOIPTANCHH, METUIIOPAHXK U AP.).

9 KJIACC

1. packpvisamb cmbici OCHOBHBIX XHMHYECKHUX TOHSATHH: XMMHUYECKUW SJIEMEHT, aToM,
MOJIEKYJa, MOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BaJEHTHOCTH,
AIEKTPOOTPUIIATEIBHOCTD, CTENEHb OKUCICHUS, XUMUYECKasl peakiusi, XUMHYecKasi CBS3b,
TerioBol  3¢GdeKT peakiuu, MOJb, MOJSPHBIA 00BEM, pACTBOp; OIJICKTPOJIUTHI,
HEAJICKTPOJIUTHI, JICKTPOJIMTHYECKAs TUCCOIUAIUS, PEAKIIMK HOHHOTO OOMEHa, 00paTUMBbIE U
HeoOpaTHMblE  pEeaklUd, OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE  PEAKIMU,  OKUCIHUTEIb,
BOCCTAHOBUTEJb, OKUCJIEHHWE W BOCCTAHOBJICHHE, AJTIOTPONUsS, aM(POTEPHOCTh, XUMHYECKas
CBA3b (KOBaJIGHTHAsi, HWOHHAsA, MeTa/NTM4ecKas), KpUCTalsnyeckas peleTKa, KOppO3Hs
METaJUIOB, CIUIABBI; CKOPOCTh XUMUYECKON PEaKIIMK, IPEACIIbHO IOMyCTUMAasl KOH IEHTpaIus
(ITAK);

2. UnIOCMpUpOo8ams B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX MOHATHU (CM. I.1) U IPUMEHSTH 3TH
MOHSITHS TP OMMCAHUU BEUIECTB U UX MPEBpaIlCHUI];



3. ucnonv3oeamv XUMHUYECKYIO CUMBOJIMKY JUISI COCTaBJICHHS (DOPMYINI BEIICCTB W ypaBHEHUH
XUMHYECKUX PeaKIluii;

4. onpedensimb BAJIICHTHOCTh W CTENEHb OKUCIICHHS XUMHUYECKUX JJIEMCHTOB B COCTUHCHHSX
Pa3IMYHOTO COCTaBa; MPHUHAJJIEKHOCTh BEIIECTB K ONMPEACNCHHOMY KIAcCy COSTUHEHHH Mo
dbopmynam; BUA XHUMHYECKOM CBs3uM (KOBaJieHTHAas, WOHHAs, MeETaJUIMYecKas) B
HEOPraHMUYECKUX COCTUHEHUSX; 3aps]l MOHA MO XMMHYECKON (opMylie; XapakTep Cpeabl B
BOJHBIX PACTBOpaX HEOPTaHWYCCKUX COCAWHCHHM, THUI KPUCTAIUTMYECKOH pPEICTKH
KOHKPETHOT'O BEIIECTBA;

5. packpvisams cmulcn iepuoaudeckoro 3akona Jl. M. MenaeneeBa u 1eMOHCTPUPOBATh €TO
MOHUMAaHUE: ONUCHIBAMb U XaApaKmepu306ams TaOIUUHYIO (HOpPMY MEPHOIUIECKON CHCTEMBI
XUMHUYECKHX JJIEMECHTOB: Pa3INdaTh OHSITHS
«rnaBHas moarpymnmna (Arpymnma)» u «mo6ounas noarpynma (bpymma)», mansie u Oomblnne
MEPUOIBI; COOMHOCUMb O0003HAYCHUS, KOTOPHIE HMMEIOTCS B IMEPUOAMYECKON Tabmuie, ¢
YHCIOBBIMU XapPAKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U 3apsi
spa, o0Iee YMCiIO AIEKTPOHOB U PACHPEICIICHUE UX IO JIEKTPOHHBIM CJIOSIM); 00bACHANDb
o01ie 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB M HMX COCIMHEHHUU B Ipeaenax
MaJbIX MEPUOJIOB U IIABHBIX MOATPYII C YUETOM CTPOCHHS UX aTOMOB;

6. kraccugpuyupogames XUMUYECKUE OJIEMEHTHI, HEOPTaHWYECKHE BEIIeCTBA, XUMUYCCKUE
peakuuu (MO YMCIy U COCTaBYy yYacCTBYIOUIMX B PEaKIUU BEIIECTB, [0 TEIJIOBOMY 3 deKTy,
M0 U3MEHEHHIO CTETICHEH OKHMCICHUSI XUMUYECKUX PJIEMEHTOB);

7. xapaxmepuzoeams (onucviéamy) 00IINE XUMUYECKUE CBOMCTBA BELIECTB Pa3IMUHBIX KJIACCOB,
MOATBEpXKJas  OMHUCAHWUE TMPUME paMH  MOJCKYISIPHBIX ¥  HOHHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

8. cocmasnams ypaBHEHHS SJICKTPOIUTUYECKON MHUCCOIMAIMM KHCIOT, INEIoYed | COoJeH;
MOJIHBIE M COKpAIICHHbIE YPaBHEHMS pEaKlIuil HOHHOrO OOMEHa; ypaBHEHHUS pEakIuii,
MOJTBEPXKIAIONIUX CYIIECTBOBAHUE T€HETHUYECKON CBS3U MEXIY BEIICCTBAMH Pa3THYHBIX
KJIaCCOB;

9. packpvieams ~ CyITHOCTh  OKHCIUTEILHOBOCCTAHOBUTEIBHBIX  pPEaKIHid  MMOCPEICTBOM
COCTaBIICHUS AJIEKTPOHHOTO OajaHca 3TUX peakiuii;

10. npoenosuposams CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT WX CTPOCHHUS, BO3MOXKHOCTH
MPOTEKAaHUsI XUMUYECKUX MPEBPAILEHUN B Pa3JIMUHBIX YCIOBUSX;

11. sviuucams OTHOCUTENBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MAcChl BEIIECTB; MAaCCOBYIO JIOJIIO
XUMHUYECKOTO 3JeMeHTa 1Mo (op Mylle COeAMHEHHUS; MacCOBYIO JIONIO BELIECTBA B PACTBOPE;
MIPOBOJIMTH PACUCTHI IO YPABHCHHUIO XUMUYECKOU PEAKITUY;

12. cnedosams ipaBUIIaM TOJIB30BAHUSI XUMUUYECKOU MMOCYION U JTAOOPAaTOPHBIM 000pPYAOBaHUEM,
a Takke TpaBWiaM OOpalIeHUs C BEMECTBAMH B COOTBETCTBHH C HWHCTPYKIUSIMHU TIO
BBIMIOJTHEHUIO JIA0OPAaTOPHBIX XMUMHUYECKHX ONBITOB IO TMOJNYYCHHIO W COOHMpaHUIO
ra3000pa3HBIX BEIIECTB (aAMMHAaKa M YTICKUCIIOTO ra3a);

13. nposooums peakuuu, MOATBEP)KAAIONINE KAaYeCTBEHHBI CO CTaB pa3jMYHbIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM TYTEM XJIOpHJI Opomwuna, HWOAuI, KapOoHart, ¢ocdar, cuimkar,
cynbdar, THAPOKCHUAMOHBI, KATHOHBI aMMOHHS ¥ HWOHBI HW3YYEHHBIX METaJlIOB,
MIPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTAHMUECKHUX BEIICCTB;



14. npumensms OCHOBHBIE OINEpPALMU MBICIUTENIBHON JEATEIbHOCTH — aHaliU3 M CHHTE3,
cpaBHEeHHE, 0000IIEeHHE, CHCTEMAaTU3allMIO, BBISIBICHUE MPUUYMHHOCICACTBEHHBIX CBSI3eH —
JUIST U3YYEHUSI CBOMCTB BEIECTB M XMMHYECKUX DPEaKIU; €CTECTBEHHOHAYYHBIE METOJbI
MO3HAHUS — HAONMIOJeHNe, H3MEpeHUe, MOJCIUPOBAHMUE, HKCIEPUMEHT (pealbHBId U
MBICJICHHBIN).

Conep:xkanue nporpaMmMbl Xumus 8 Kjiacc
(68 uacos, 2 yaca B He/IeJI0)
HavanbHble MOHATHA U 3AKOHbI XUMUH

Tena u BemectBa. CBOWCTBa BELIECTB. JTAJIOHHbIE (DPU3MYECKUE CBOICTBA BEIIECTB.
Matepuansl u MaTepuanoBefieHue. Poilb XUMHM B JKU3HM COBPEMEHHOTO 0OIlecTBa.
OTtHomeHne 001IecTBa K XUMHH: XeMorius U xeMogoOous.

Mertonpl wu3ydeHuss xuMud. HaOmrogeHnwe. DOxcrmepuMeHnt. MonenupoBanue. Moaenu
MaTepuaibHbIE U 3HAKOBBIE UM CUMBOJIbHBIE.

I'a3pl. Kunkoctu. TBepable BemiecTBa. B3anmHbIE Mepexoabl MEXAY arperaTHbIMU
COCTOSIHUSIMH BEIIECTBA: BO3TOHKa (CyOnmumanus) W JecyOnauManusi, KOHIEHCAIMA W
WCIIapeHne, KpUCTaUIM3alus U IJIaBJICHUE.

Ousnyeckue sBieHUs. YHUCTbIE BEIIECTBA U CMECH. | OMOrE€HHBIE M TE€TEPOTrCHHBIE
cmecu. CMmecu razoo0pasHblie, xKuakue u TBEpabie. CrocoObl pa3ieseHus cMeceil: IeperoHka,
WIN JAUCTWUISALMS, OTCTaWBaHHWE, (QWIBTPOBAHWE, KPUCTAJUIM3AlMS WA BBITAPUBAHUE.
Xpomarorpadus. [IpumeHenne 3TUX cnocoboB B 1aOOpaTOPHON MPAKTHUKE, HA MIPOU3BOJICTBE
U B OBITY.

XUMHUECKUE BJIEMEHThl. ATOMBI M MOJEKYNbl. [IpoCThie M CIOXHBIE BEIIECTBA.
Annorponusi Ha mpuMmepe kuciopona. OCHOBHBIE TOJIOKEHUS aTOMHO - MOJIEKYJISIPHOTO
yuenusi. Monbl. BeniecTtBa MONEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI.

3Haku (CUMBOJIBI) XMMHYECKUX 3JIeMEeHTOB. WHdopmalus, KOTOpyr0 HECYT 3HaKH
XUMUYECKUX HJIIEMEHTOB. OTUMOJIOTHS HA3BaHUM HEKOTOPBIX XMMHYECKUX 3JIEMEHTOB.
[lepuoanueckas Tabnuna xumuueckux sinemeHToB . . MenneneeBa: KOpoOTKONEPUOIHBIN U
JUTMHHONIEpUOAHBIN BapuaHThl. [lepuoapt u rpynmnel. [1aBHas u moOo4YHas MOATPYIIIbI, WX
A-u b-rpynnel. OTHOCHUTEIbHASI aTOMHAs Macca.

Xumuyeckue ¢opmynbl. Manekcs u koddpunueHTsl. OTHOCUTENbHAS MOJEKYISIpHas
Macca. MaccoBas 10JIsi XHMHUYECKOTO0 JIeMeHTa B coeAnHeHuu. MHpopManus, KoTOpyro HECYT
XUMHYECKHE (DOPMYIIBIL.

Banentnocts. CtpykTypHBIE (QOopMynbl. XUMHYECKHE JJIEMEHTHI C IOCTOSIHHOW U
MEPEeMEHHON BaJCHTHOCTHIO. BbIBOI (OopMyIbl coequHEHUs MO BajieHTHOCTH. OmpeneneHue
BaJICHTHOCTH XHMHYECKOro »sjeMeHTa 1o ¢opmyne BeniecTBa. CocTaBlieHUE Ha3BaHUUN
COCAMHEHUMN, COCTOAIIMX U3 JBYX XHUMHUYECKUX D3JIEMEHTOB, MO BaJCHTHOCTU. 3aKOH
ITOCTOSIHCTBA COCTaBa BEILIECTB.

Xumuueckue peakuuu. PeareHTbl U IpOayKThl peakuuu. [Ipu3HaKku XUMHUYECKMX peakiuil.
VYcnoBus MX NPOTEKaHUS U MPEKPALLCHUS.
Peakiuu ropenusi. DK30TepMUUECKUE U SHAOTEPMUUYECKHUE PEAKIUH.



3aKkOH COXpaHEHHUS MacChl BemecTB. XuMHUeckue ypaBHeHHs. (CocTaBieHue
XUMHUYECKUX ypaBHeHM. MHpopMmaius, KOTOPYI0 HECET XUMUYECKOe ypaBHEHUE.

Knaccudukanuss XuMuueckux peakiuii o COCTaBy M YHCIY PEareHTOB U MPOJIYKTOB.
Tunel XUMHUECKUX peakiuil. Peakimu coennHeHUs, pa3loKeHHUs, 3aMelIeHUs U OOMeHa.
KaranmsaTopsl u kaTanus.

IpakTnyeckune padoThI
. 3HaKOMCTBO ¢ JabopaTOopHBIM 00opynoBaHueM. [IpaBuia TeXHUKH OE€30MIaCHOCTH MPU paboTe
B KaOMHETE XUMUH.
. AHaJIM3 TTOYBBI
Baskueiilmue npeacraBuTe/ M HeOpPraHm4veckux peiecTsB. KomuecTBeHHbIE OTHOLICHUS
B XMMHH
CoctaB Bo3ayxa. [lonste 06 00bEMHOI 1016 KOMITIOHEHTA MTPUPOJTHOM ra30BoOi cMecH —
Bo3yxa. PacueéT 06b¢éMa KOMIIOHEHTA Ta30BOM CMECH TI0 €T0 00BEMHOM J10J1€ 1 HA00OPOT.
Kucnopon. O3on. Ilonyuenue kucimopona. CoOupaHue W paclo3HaBaHHWE KHUCIOPOJA.
XVWMHUYECKHE CBOMCTBA KHCIOPOAA: B3aUMOJEHCTBHE C METAJJIaMH, HEMETaUIaMH H
cioxxHbIMU BemecTBamu. [IpuMenenne kucnopoaa. KpyroBopor kuciiopoja B npupo/e.
Oxcuapl. OOpa3oBaHHe Ha3BaHM OKcHIOB 1Mo ux ¢opmynam. CocraBneHue Gopmyn
OKCHUJIOB MO uX Ha3BaHusM. [IpeicTaBuTEIM OKCHAOB: BOAA M YIJICKHCIBIMA Ta3, HETalICHAs
U3BECTb.
Bonopon B mpupone. @usznyueckue U XMMHYECKHE CBOMCTBAa BOAOPO]A, €ro MOJYyYCHHUE U
MIPUMEHEHHE.

Kucnotel, ux coctaB u kiaccudukarus. Muaaukatopel. Tabmuia pacTBOPUMOCTH.
ConsiHas u cepHasi KUCJIOTHI, UX CBOMCTBA U IIPUMEHEHHUE.

Counu, ux coctaB U HazBaHusl. PacTBopuMocTh cosieli B Boze. IIpencraButenu comnei: Xaopus
HaTpus, kKapOoHat HaTpus, pocdat kaneius. [locrosunas Aoraapo. KonndyecTBo BemiecTsa.
Mons. MonsipHast macca. KpatHble € IMHUIBI U3MEPEHUS KOJIMYECTBA BENIECTBA —
MUJUTUMOJIb U KWUJIOMOJIb, MUJUIUMOJISIPHAS. U KWJIOMOJISIpHAsl MacChl BEILIECTBA.

Pacuétel ¢ wHCHONB30BaHMEM TOHATUM «KOJUYECTBO BEILECTBA», «MOJISIPHAs Maccay,
«TOCTOsIHHAsg ABoOTazipo». 3akoH ABorafpo. MonspHbli 00BEM Ta3000pa3HBIX BEIIECTB.
OtHOCuUTENbHAs TUIOTHOCTh OJHOTO ra3za Mo jApyroMmy. KpaTHble €IMHMIIBI U3MEPEHHS —
MUJUTUMOIISPHBINA U KUJIOMOIISIPHBIA 00BEMBI Ta3000pa3HBIX BEILIECTB.

Pacuétel ¢ wucnosb30BaHMEM TIOHATHH  «KOJMYECTBO BEIIECTBA», «MOJISIpHAS
Maccay, «MOISIPHBIH O0BEM Ta30B», «IIOCTOSHHAs ABOTaIpO».

Pacuétel ¢ wWCHoONB30BaHMEM TMOHATHNA «KOJWYECTBO BEIIECTBA», «MOJSIpHAs Maccay,
«MOJISIpHBIN 00BEM Ta30By», «aucio ABoraapoy». ['mapocdepa. KpyroBopoT Boasl B mipupoie.
duznyeckre 1 XMMUYECKHE CBOICTBA BOJBI: B3aUMOJIEHCTBUE C OKCUIAMU.

OcHoBanusl, UX coctaB. PacTBOopuMOCTh OCHOBaHUM B Boje. M3MeHeHue oKpacku
MHJUKATOPOB B IIeJIOYHOU cpene. IlpencraBurenu mienoyei: TUAPOKCHUIBI HATPHS, KaIus U
KaJIbIIHS.

PactBoputens u pacTBopeHHOE BemlecTBO. PactBopel. PactBopenue. ['mapartsl.
MaccoBast [10yi1 pacTBOPCHHOIO BelecTBa. Pacu€Thl, CBS3aHHbIE C HCIIOJIb30BAHUEM
MOHSTUSL «MAacCOBAasi 10JI1 PACTBOPEHHOT'O BEIIECTBAY.

JlabopaTopHbIe ONBITHI



1.IlomyTHEHNE U3BECTKOBOW BOBI IPU MPOIYCKAHUU YTIIEKHUCIIOTO ra3a
2.Pacno3HaBaHue KUCIOT UHAUKATOPAMHU.
3.M3MeHeHne OKpacKku HHAUKATOPOB B LIEJTOYHOM CpeIe.
4. O3HakoMJIEHHE C TpernaparaMH AOMAIHEW WM IIKOJIBHOW anTeYKh — pPacTBOPAMHU
IIEPOKCUJA BOJIOPOJA, CIIMPTOBOM HACTOMKH MOJA M HAIIATBIPHOTO CIUPTA.
IpakTnyeckune padoThI
3.Ilonyuenue, cobnpanue u pacrmo3HaBaHUE KUCIOPOIa.
4. TIpuroroBieHne pacTBOPOB COJIEH C UX 3aJAHHOW MacCOBOM JOJIEH.
OcHoOBHBIE KJIACChl HEOpPraHuveckux coeannenuii O000IIeHNE CBEICHUI
00 okcuaax, ux Kiaccu(uKauu, Ha3BaHUAX U cBoicTBaX. CroCOOBI MOMTyYeHHUS OKCHIIOB.
OcHoBaHus, WX Ki1accupuKamus, Ha3BaHUA U CBOWCTBA. B3ammopeincTBue c
KHCJIOTaMHU, KUCJIOTHBIMU OKCHUJAMU U COJIsIMH. Pa3nokeHue HepacTBOPUMBIX OCHOBAHUM.
Croco0bI OTy4eHUsT OCHOBaHUH.
Kucnotel, ux xknaccudukanus u Ha3BaHus. OOIMEe XWMHUYECKHE CBOWCTBA KHUCIOT.
BzaumopeiicTBue KHCIOT C METauIaMHu.
DNEeKTPOXUMHUYECKUN psAll HANpsDKEHWM MeTayuioB. B3anmoneicTBHEe KHUCIOT C OKCHUAaMU
METaJLJIOB.
BzaumoneiictBue KHCJIOT C  OCHOBaHMSIMHU —
Y KUCJIOPOACOAEPKAITUX KUCIIOT.
Comu, wx xknaccudukamuss W CBOWCTBa. B3aumonelicTBue coyield ¢ MeTaliamu,
0COOCHHOCTH ITHX peakiuii. B3aumopaeiicTBue coseli ¢ comsimu.
'enetndeckue psanbpl MeTala M HeMmeTauia. ['eHeTnueckas CBSI3b MEXKIY KlaccaMu
HEOPraHWYECKUX BEUIECTB.
JlabopaTopHbIe ONBITHI
5.B3anMonelicTBie OKCHIa KAJbIUS C BOIOM.
6.IIoMyTHEHNE N3BECTKOBOM BOJBI.
7.Peakuus HEUTpanu3aLnH.
8.B3anmojeiicTBHE KHUCIIOT C METAJUIAMH.
9.B3anMoencTBrE KUCIIOT C COJISIMU.
10. O3HaKOMJICHHE ¢ KOJIJISKITUEH COJICH.
11. .B3auMoAelCcTBUE COJIEN C COJISIMU.
IIpakTHyeckne padoThI
5.Penienne sKkCiepUMEHTANIbHBIX 33/1a4.
jonnuecknii 3axkoH U [lepunoanyeckas cucrema xumuuyeckux 3jeMeHToB /I, U. MeHnjae/sieeBa U CTpoeHUe
aToMa

peakuus



EcTecTBeHHBIC ceMeliCTBAa XUMHUUECCKUX JICMCHTOB: IIEJI0YHBIC M IEIIOYHO3EMEIbHEIC
METaJlIbl, TaJOreHbl, MHEPTHBIE (OaropoHbie) ra3sl. AM(POTEPHOCTh. AMGBOTEpHBIE OKCHIBI
Y TUAPOKCHIBI. KoMIUIEKCHBIE COMu.

Otkpertue J{. . MenaeneeBsiM [lepuoanueckoro 3akoHa u cosznanue uM llepmonnueckoit
CHUCTEMBI XHUMHYISCKHUX DJICMCHTOB.

AToMmbl Kak (opMa CYIIECTBOBAHHMS XHUMHYECKHX 3JIeMEHTOB. OCHOBHBIE CBEICHUS
0 CTpOEHWU aTOMOB. JloKazaTenbCcTBa CIIOKHOCTU CcTpoeHHs aTomoB. OmbiThl Pesepdopna.
[InaneTapHas MOJi€JIb CTPOCHHS ATOMA.

CoctaB aTOMHBIX fiJep: MpPOTOHBI, HeWTpoHbl. OTHOCUTENbHAsE aTOMHAs Macca.
B3anumoCBA3b TMOHATUH «IIPOTOH», «HEUTPOHY,
«OTHOCHUTENILHASI aTOMHAas Macca.

Mukpomup. DnexTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEM aTOMOB XHWMHUYECKHUX
anemeHTOB NeNe 1-20. TloHsiTme O 3aBEpIICHHOM DIIEKTPOHHOM YPOBHE.

M3oronbl. @uznueckuii cMbica cuMBoiuku [lepuonnueckoi cuctembl. CoBpeMeHHas
dbopmynupoBka [lepuoamueckoro 3akoHa. VM3MeHEHMsI CBOMCTB AJIEMEHTOB B TEpPHOIAX M
rpynmnax, Kak QyHKIUS CTPOSHUS SIIEKTPOHHBIX 000JI0UYEK aTOMOB.

XapakTepucTHKa 3JIEMEHTAa-MeTa/la M AJEMEHTa-HEMETalla MO KX TIOJOXKEHUIO B
[Tepuoanueckoit cucreme xumuueckux 3iemMeHToB /1. 1. Menneneesa.

JemMoHcTpanumn

Paznuunbie GopMbl TaOIUI] IEPUOANYECKON CHCTEMBIL.

MonenupoBanue nocrpoenus [lepuoanueckoit cucremsl /. . Menneneena.
Mogenu aToMOB XUMHYECKHUX 3JIEMEHTOB.

Mopenu aToMOB 3J1IeMeHTOB 1—3-T0 rmepuo10B

Xumuyeckas cBsi3b. OKHCINTEIBbHO-BOCCTAHOBUTEIbHBIC PEAKIUH

Honnast xumudeckas cBsi3b. VOHBI, 00pa3oBaHHBIE aTOMaMH METAJUIOB W HEMETAJUIOB.
Cxembl 00pa30BaHUsI HOHHOM CBS3U Ui OMHAPHBIX

coequHEeHNH. MIoHHbIe KpUCTANIMYECKUE PEIICTKH U (U3NYECKUE CBOWCTBA BEILECTB C ATUM
TUIIOM penieTok. [lonarue o GopMynbHON eTuHHIIE BEIECTBA.

KoBaseHTHass Xumuueckass CBsA3b. OJEKTPOHHbIE M CTPYKTYpHBIE (DOPMYJIBIL.
KoBasienTHas HenossipHasi cBsi3b. CxeMbl 00pa3oBaHMs KOBAJICHTHOW CBS3M ISl OMHAPHBIX
coeMHEeHUN. MoseKyIsIpHble U aTOMHBIE KPUCTAJUIMYECKHUE PEIICTKH, U CBOMCTBA BELIECTB C
STUM THUIIOM PEIIETOK.

ONEeKTPOOTPULIATENBHOCTb. Pl anmexTpooTpuuaTesnbHOCTH. KoBaneHTHas noJsipHas
XUMHYECKast CBs3b. Jlumonmb. Cxembl 00pa3oBaHHS KOBaJCHTHOW TIOJSPHOW CBS3H IS
OMHApHBIX coeMHEHUH. MoJleKyIsipHble U aTOMHbIE KPUCTANIMYECKUE PEIICTKH, CBOMCTBa
BELIECTB C 3TUM THUIIOM PELIETOK.

Mertannuueckass XUMHUYECKasl CBA3b W METAUIMYECKas KPUCTAJUIMYECKAs PpEILICTKa.
CBolicTBa BEIIECTB C ITUM TUIIOM PEIIECTOK. EnuHas npupoia XUMUYECKUX CBSI3EH.

Crenenp oxucneHus. CpaBHEHHE CTENEHU OKHCICHMsS W BalleHTHocTu. [IpaBmia
pacuera CTerneHel OKUCIIEeHUs 0 (popMynaM XUMUYECKUX COCTUHEHUH.



OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. OrnpeaesieHne CTerneHed OKHUCICHUS
JUTsL AJIEMEHTOB, 00pa3yloIlMX BEIIECTBA pa3HBIX KiaccoB. Peakium HMOHHOTO OOMeHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE peakui. OKUCIUTEIb U BOCCTAHOBUTENb, OKHCICHUE U
BoccTaHOBJIeHHE. (COCTaBIIEHNE YpPAaBHEHHUH OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEeaKIni
METOOM 3JIEKTPOHHOTO OajiaHca.

JdeMoHcTpanuu

Buneo pparmenTs! u cnaiiapl «MloHHAs XUMUYECKas CBSI3b ».

Konnekuus BEECTB ¢ MOHHON XUMUYECKON CBA3BIO.

MoJieny HOHHBIX KPUCTAJUTMUECKHUX PEIICTOK.

Buneodparments! u cnaiiapl «KoBaJleHTHAsIXUMUUECKAs CBSA3bY.

Konnekuus BemecTB MOJIEKYISIPHOTO U aTOMHOTO CTPOESHHSI.

MoJenu MOJIEKYISIPHBIX M @aTOMHBIX KPUCTAJNINYECKUX PELLCTOK.

BuneodparmenTs! u ciaifipl «MeTtayuinyeckas XMMHUYECKas CBSI3b.

Konnekuus «MeTtasuibl U CIUIaBbI».

B3aumoelicTBre IMHKA C CEPOii, CONITHON KHCIOTOMH, Xopuaom menau (11).

['openue maraus.

B3anmoneiicTBre XJIOPHOUM U CEPOBOIOPOTHOM BOJIBI.

JlabopaTopHbIe ONBITHI

N3rorosiieHre Mo 11, WIUTIOCTPUPYIOIIECH CBOMCTBA METAJUIMUECKOM CBA3H
Coaep:xanue nporpaMMsbl xumus 9 kiacc (66 yacos, 2 yaca B HeJ1eJ110)

IloBTOpeHME U 00001IeHUE CBEIeHNIT IO Kypcy 8 Kiacca

bunapupie coemauHeHus. OkcuIbl  cojie0Opa3yloImKMe U HECOJIE0Opas3yrolne.
I'mapoxcuabl: ocHOBaHUs, aM(oTepHbIe, KUCTO0Thl. CpeiHHe, KUCIIbIe, OCHOBHBIE COJIH.

O0o001eHrne cBeqeHUil 0 XUMHUYeCcKHX peakuusax. Kiaccupukanus XUMHUECKHUX
peakiuii 1Mo pasInYHbIM OCHOBAHHUSAM: COCTAaBY M YHUCIY PEArHpylolMX U 00pa3yroIIuXcs
BELIECTB, TEIUNIOBOMY 3(pPeKTy, HaNpaBICHHUIO, U3MEHEHUIO CTETIEHEW OKHCIIEHUS 3JIEMEHTOB,
00pa3yIoIIMX pearupyrolre BemecTna, (ase, HCIoJIb30BaHUIO KaTalu3aTopa.

[lonsTne 0 ckopocTH XUMHUYECKOM peakuuu. DakTophl, BIUSAIOMIME HAa CKOPOCTH
XMMHMUYECKHUX PEaKIMil: MPUpOAa pearupyrolnux BEIIECTB, X KOHILEHTpalus, TeMIlepaTypa,
IUIOIIA/1b COMPUKOCHOBEHMSI, HaJNune KatanuzaTtopa. Karamus.

JdeMoHcTpanuu
O3HakoMJIEHHE C KOJUJIEKIUSIMU METAJJIOB U HEMETAJJIOB.
O3HaKOMJIEHHUE C KOJUIEKIIUSIMU OKCUOB, KUCJIOT U COJIEH.
3aBUCUMOCTb CKOPOCTH XMMHUYECKOHN PEaKLUU OT IPUPOBI PEarupyrOLINX BELIECTB.
3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakui OT KOHIEHTPALUU pearupyroIux BEIIEeCTB.

e  3aBUCHUMOCTH CKOPOCTHM XMMHMUYECKOM pEeaklUuH OT IUIOAAN CONPUKOCHOBEHHUS
pearupyromux BEeCTB («KUISITUN CION»).
3aBUCHMOCTb CKOPOCTH XMMHUYECKOM pEeaKIMu OT TEMIEPATYPhl pEarupyroluX BEIIECTB.
JlabopaTopHbIe ONBITHI

1. Peakuust HeMTpaIu3alyu.
2. PaznoskeHue nepokcuaa BOAOPOa ¢ IOMOIIBIO KaTaaa3bl KapTodes

XuMHYecKHe peaKIiii B PACTBOPaX 3JIEKTPOJIMTOB

[ToHsiTHE 00 AIEKTPOTUTHICCKON TUCCOIUAIIAN. DIEKTPOIUTHI M HEAIEKTPOJIUTHL. MexaHu3M
JIACCOLMALIAN JIEKTPOIUTOB C Pa3IN4YHbIM

xapaktepoM CBs3U. CTemeHb HIEKTPOJUTHUECKOW auccoruanuu. CuiibHbBIE U cila0ble
JIEKTPOJIATHI.

OCHOBHbBIE TOJIOXKEHHUS TEOPUHU HIIEKTPOIUTHUECKOM nuccoumanuu. Knaccudukanms
MOHOB U MX cBOMCTBA. KHCIOTHI, OCHOBAaHUS U COJM KakK 3JeKTpoauThl. VX kinaccuduxanus u
JUCCOLUALUS.

OO0mue XMMHYECKHE CBOICTBAa KHUCIOT: M3MEHEHHE OKpPacKd HWHIMKATOPOB,
B3aMMOJEHCTBUE C MeETa/llaMH, OKCHUJAaMH M THUIPOKCHJAMHU METaUIOB M  COJSIMHU.
MonekynspHble 1 MOHHBIE (ITOJIHBIE U COKPAILICHHBIE) YPaBHEHUS pEaKIIU.

XVWMUYECKUN CMBICI COKPALCHHBIX YpaBHEHMH. YCIIOBHS MNPOTEKaHUS PEAKLUN MEXITY
AJIEKTPOJIUTAMHU 10 KOHIA. PsJT aKTHBHOCTH METAJIIOB.



OOmme XHMUYECKHE CBOMCTBA  INENOYEH: B3aMMOIEHCTBHE C  KHCJIOTaMH,
OKCHJAMH  HeMeTayyioB, cojsiMu. OOmme XUMHYECKHe CBOMCTBA HEPaCTBOPUMBIX
OCHOBAHUM: B3aMMOJICCTBUE C KUCIOTAMH, PA3JIOKEHUE MPU HarpeBaHUU.

OO0mue XUMHYECKHE CBOWCTBA CPEIHUX COJEH: B3aUMOJEWUCTBHE C KHCIOTaMH,
[IeI09aMH, COJIIMM M MeTalUlaMH. B3amMoaeiCcTBHE KUCIIBIX COJIEH CO IMICI0YaMHU.

lMunponus, kak 0OMeHHOE B3aUMOJAEHCTBUE COJeil ¢ BOJOWU. [ MApoNn3 cou CUIBHOTO
OCHOBaHUS W cjIa00i KUCIOTHL. ['maponu3 comu cinaboro OCHOBAaHUS U CHUIBHON KHCIIOTHI.
IIxana pH.

CBoiicTBa KMCIOT, OCHOBAHMI, OKCUIOB U COJIEH B CBETE TEOPHUU AIIEKTPOIUTUUECKOMN
JIUCCOLIMALIMN Y OKUCIIUTEIBHO- BOCCTAHOBUTEIIbHBIX PEAKIIUH.

JlabopaTopHble ONBITHI.

1. V3MeHeHHe OKpaCKU HHIMKATOPOB B KHCIIOTHOM Cpejie.
2.Peakuust HeUTpanM3aluy PacTBOPA MICIIOYH PA3THIYHBIMH KHCIIOTAMH.
3. BzaumopeiicTBHe KMCIIOT ¢ METaJUIAMH.
4 KauecTBeHHasl peakIis Ha KapOOHAT-HOH.
5.KadecTBeHHas peakiusi Ha XJIOPUJ - HIIU CYJIb(aT-HOHbI
6.M3MeHeHnne oKpacku HHIUKATOPOB B MIEJIOYHOM Cpeie.
7.B3auMoieiicTBrE MIENI0YEH C YTIIEKUCIIBIM Ta30M.

IIpakTH4eckune padoThl

1. CBoiicTBa KHCJIOT, OCHOBAaHHUW, OKCHJOB U COJEH B CBETE TEOPUU
ANEKTPOJIUTUYECKON AUCCOLMAIIMN U OKUCITUTENBHO - BOCCTAHOBUTEIBHBIX PEAKINN
HeMeTasuibl 1 MX coeIMHEHNSI

CrpoeHue aTOMOB HEMETAJUIOB U UX mnonoxeHue B llepuogmueckoit cucreme. Psip
ANEKTPOOTPULIATENBHOCTH. KpHuCTalinueckne pemeTkd HEMETAJIOB — IPOCTHIX BEIIECTB.
Annmorporusi U e¢ mnpuuuHbl. Dusnueckwe cBoilicTBa HeMeTauioB. OOIIue XUMHYECKHE
CBOIMCTBA HEMETAJJIOB: OKUCIIMTENIbHBIE U BOCCTAHOBUTEIIbHBIE.

l'anorensl, ctpoeHre UX aTOMOB M MOJIeKysl. DHU3NUEeCKnEe U XUMUYECKUE CBOMCTBA
rajoreHoB. 3aKOHOMEPHOCTHM HW3MEHEHHs CBOMCTB TaJOr€HOB B 3aBUCUMOCTH OT HX
nostoxkenus B [lepuoguueckon cucreme. HaxoxkaeHue raJloreHoB B IIPUPOJE U UX IOTyYEHUE.
3Ha4YeHHE U IPUMEHEHHE rajJOreHOB.

["amoreHoBOJOPOABI M COOTBETCTBYIOUIME MM  KHUCJIOTBI:  IUIAaBMKOBas,  COJISIHAs,
OpOMOBOAOPOIHASI, HOJOBOJOPOIHAs. [ aloreHUIbI.

KadecTBeHHBIE peakIMu Ha TaJOTeHH-UOHBL. [IpuMeHeHHe COeAMHEHUN TaJOre€HOB M HX
Ouonoruueckast poib.

Ob6mas xapakrepuctuka 31eMeHTOB VIA-rpynnel. Cepa B mnpupose U €€ NOJIydEHHE.
AnnoTtponHbsie MOIU(UKAIIMK CEPBI U UX CBOICTBA.

XHMHYECKHE CBOWCTBA CEPHI U €€ PUMEHEHUE.

CepoBOZOpO/I: CTPOEHUE MOJIEKYNbI, (U3MUECKHEe M XHUMHUYECKHE CBOWCTBA, MOJy4eHUE
n 3HaueHue. CepoBOmOpOAHAsT KHUCIIOTA.

Cynbduas! 1 ux 3Haderue. JIIOMUHODOPHI.

Oxcup cepsl (IV), cepauctast kuciaora, CyabGuThl. KadecTBeHHas peakiyst Ha CyJab()UT-HOH.
Oxkcun cepsl (VI), cepras kucnora, cynbdatel. Kpucramtornaparsl. KauecTBeHHast peakiust
Ha Cy/lb(aT-HoH.

CepHast KHCTIOTa - CUIBHBINA 3JeKTponuT. CBolicTBa pa30aBiIeHHONW CEPHON KHCIOTHI,
KaK TUIAYHOM KHCIIOTHI: B3aUMOJICHCTBHE C MeETaJJlaMH, OCHOBHBIMH M aM(OTEpHBIMHU
OKCHUJaMH, OCHOBAHHUSIMH M aM(pOTEpHBIMU THAPOKCUAAMH, colsiMu. KadecTBeHHas: peakius
Ha Cynb(]aT-uoH.

OO01mas xapakTepucTHKa SIeMEHTOB VA-Tpymnmbl. A30T, CTPOCHHE aToMa U MOJIEKYJIbL.
dusnyeckue M XUMHYECKHE CBOIICTBa M INpPUMEHEHHE a3zoTa. A30T B MpPUPOJE U €ro
Ouonorudeckast poib.

AMMUHaK, CTpO€HHME MOJIeKynbl U (¢uU3MYecKHe CBOilcTBa. AMMHauHas BoJa,
HAIIATBIPHBIA CHOUPT, THApPAT aMMuaka. J[IOHOpPHO - aKIeNTOPHBI MeXaHW3M 00pa3oBaHUs
KaTHOHa aMMOHHS. BoccraHoBuTenbHble cBoiicTBa amMmuaka. Conu aMMOHUA U HX
npumeHeHnue. KauecTBeHHast peakius Ha KATHOH aMMOHHUS.

Okcuapl a3ora: HecosjeoOpasyrollue M KHUCJIOTHBIE. A30THUCTasi KHUCIOTa W HUTPUTHI.



A3OTHasi KHUCJIOTa, €€ TMOJYyYEeHHUE U CBOMCTBA.
Hutpartsl.

docdop, ctpoerne aroma u amutotponusa. Pochunsl. Pochun. Oxeun Gocdopa(V) u
oprodochopnas kucinora. Docharter. Dochopubie ynoOpenus. MTHCEKTUIIH B

OOmast xapakTepucTika 37aeMeHToB [V A-Tpymnmbl: 0COOEHHOCTH CTPOEHHSI aTOMOB,
MPOCTBIX BEHIECTB M COEJUHEHHM B 3aBUCHUMOCTH OT IIOJIO)KEHHS JJIEMEHTOB B
[lepuoguueckoit cucteme. VYriepoa. AJUIOTpONHbIE MOIUGUKAIMKM: anMas, Tpadur.
AMop(dHBII yriiepos U ero copra: caka, akKTUBUPOBAHHBIN yroib. AncopOuus. XuMHU4ecKue
cBoiicTBa yrieponaa. KokcoxuMuieckoe npou3BOACTBO U €ro npoaykuus. KapOoumasr.

Oxkcun yraepona(ll): cTpoeHme MONEKyIbI, IMOJTydYeHHWEe W ero cBoucTBa. OKCHI
yraepoaa(IV): ctpoenre MoieKyibl, MOTYYEHHE U €r0 CBOWCTBA. YroibpHas kuciora. Conu
YTOJIbHOM KUCIIOTHI: KapOOHATHI M TMIpoKapOoHaThl. TexHuueckas U MUILEeBas CoAa.

Heopranuueckue W OpraHMYecKHE BELIECTBA. YTJIEBOAOPOJBL. XUMHUYECKOE
CTPOCHHE OpraHMYeCKHUX BEUIECTB, KaK MOPAJOK COEIMHEHHs aTOMOB B MOJEKYJE IO
BaJICHTHOCTH.

MertaH, »5TaH, Kak MpeJeNbHble YIJIEBOAOPOABl. OTWUIEH W aleTWIeH, Kak
HenpeelbHble (HEHACBILEHHBIE) YII€BOAOPOAbl. ['opeHue yrieBomoponoB. KauecTBeHHbIE
peaKIMM Ha HeNpeeNIbHbIe COAUHEHHS.

OTWIIOBBI CIUPT, €ro MONy4YeHHe, NMPHUMEHEHHEe M (U3NOJOTHYECKOE JCHCTBHE.
Tpéxaromublii cnupt rauuepuH. KadecTBeHHas peakiMs Ha MHOTOaTOMHBIE CIIHPTBHI.
YKcycHas - IpeJCTaBUTEINb Kiacca KapOOHOBBIX KUCIIOT.

Kpewmuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B mpupoae. Cununuasl v cunad. Okcupg
kpemHus(1Y). KpemHueBas kucnora u €€ comu.

[TpousBoACTBO cTekia M eMeHTa. [IpoayKuus CHIMKaTHOM MPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, Kepamuka, hapdop, pasHc.

OnTuyeckoe BOJIOKHO.

Hemeramnsr B mpupone. ®PpaknnmoHHAs TMEPETOHKA JKUAKOTO BO3AyXa Kak Crocod
NOJy4YeHus1 KHuciopoja, a3ora, aproHa. Ilomydenue ¢ocdopa, kpemHus, xjopa, Hopa.
DNeKTPOIU3 PacCTBOPOB.

[TonydyeHne cepHOM KHMCIOTBI: CBIPbE, XHUMH3M, TEXHOJOTHMYECKas CXeMa, METOJ
KUIALLIEro CJIOSl, NPHUHLMIBI TEMI0oO0OMEeHa, MPOTUBOTOKA M LUpKyasauuu. Oneym.
[Tpou3BOACTBO aMMHaKa: ChIPbE, XUMU3M, TEXHOJIOIMUYECKAs CXeMa.

IpakTnyeckune padoThI

2.M3yueHue CBOMCTB COJITHOU KHUCIIOTHI.

3. M3ydyeHue CBOMCTB CEPHOM KUCIIOTHI.

4.1lonyyeHue aMMHaKka U U3y4eHUE €ro CBOMCTB.

5.ITomyuenue yriekuciaoro raza u U3y4eHHe ero CBOMCTB.
MeTajuiibl M UX COeIMHEHUS

Ilonoxenue MeramwoB B Ilepuonnueckoil cucrteme Xxumudeckux snemeHToB I, .

Menpeneesa, CTpOEHUE UX aTOMOB U KpHUCTaLUIOB. MeTanydeckasi CBA3b U MeTaJlIn4yecKas
KpUCTaJIMueckass  pemerka.  dusznueckue  CBOMCTBA  METAJUIOB:  3JIEKTpPO- U
TEIUIONPOBOAHOCTb, OTPAXKAIOILAsl CIOCOOHOCTb, IIACTUYHOCTh. CIUIaBbl YEPHBIE U LIBETHBIE.
MeTtanabsl Kak BOCCTAHOBMTENIU. DJIEKTPOXUMHUYECKHHM psii HampsbkeHui. BzanmonelicTBue
METAJJIOB C HEMETaJLIaMH, OKCHIAMH, KUCIIOTAMH, COJIIMU. AJIFOMHUHOTEPMUS.
CTtpoeHre aTOMOB M MPOCTHIX BEILIECTB IIEIOYHBIX METAJUIOB. 3aBUCUMOCTH (DU3NUYECKUX H
XMMHMUYECKHX CBOWCTB ILEJIOYHBIX METAUIOB OT 3apsfoB saep ux aroMoB. Oxcuiel u
TUAPOKCHUIBI IIEJIOYHBIX META/UIOB, MX IIOJy4Y€HUE, CBOWCTBA, IIPUMEHEHHE. BaxkHenmme
COJIU IIEJIOYHBIX METAJIJIOB, UX 3HAUYEHUE B )KUBOI U HEXKUBOU IIPUPOJE U B KU3HU YEIIOBEKA.



30.
40.
41.

CtpoeHue aTtoMOB U TMPOCTHIX BELIECTB MICJIOYHO3EMEIbHBIX METaUIOB. 3aBUCHUMOCTH
(bu3MYECKUX U XMUMHUYECKHUX CBOMCTB IIEJIOYHO3EMENIbHBIX METAJUIOB OT 3apsjioB siep HX
aToMoB. OKCHUJIBI U TUIPOKCHUJIBI IIEIOYHO3EMEIbHBIX METAJIOB, UX MOJyY€HHE, CBOMCTBA U
npuMeHeHue. Baxkneime comu mieovHo - 3eMeIbHBIX METAJIOB, X 3HAUE€HUE B MPUPOJE U
JKU3HU venoBeka. KapOoHaThl M rTHApOoKapOOHATHI KaIbITHs.

JKeécTkoCcTh BOABI: BpeMeHHAs W MocTosiHHass. CrocoObl YCTpaHEHUS! BPEMEHHOW KECTKOCTH.
Crioco0sl ycTpaHeHUs! TOCTOSTHHOM KECTKOCTH. oHuThI. COeTUHEHUS aTFOMUHUS B TIPUPO/IC.
XuMuyeckue cBoMcTBa amtoMuHUS. OCOOEHHOCTHM OKCHIAa U THIPOKCHAA aTIOMUHUS Kak
aM(pOTEepHBIX COeTUHCHMA. BaxkHeimme comu amoMuHus (XJI0pU, cyibdar).

OcoOenHocTu cTpoeHusi aroma sxkene3a. JKeme3o B mpupone. Baxneimme pyasl skenesa.
Okcuasl u ruapokcunbl kenesza(ll) u xenesa(lll). Comu xenesza(Il) u  xeneza(Ill).
OObHapy>keHuEe HOHOB KaTHOHOB jKeJie3a B pacTBOpe. 3HAUCHUE COeTMHEHUI JKenesa.
Koppo3ust xumudeckast ¥ 3JIEKTPOXUMHUYECKasl. 3alliTa METaUIOB OT KOppo3uu. MeTaibl B
npupojie: B cBOOOJHOM Buje U B Buie coenuHeHuid. [lonarue o metamnypruu. UepHas u
UBeTHast MeTautyprusi. [lupoMeramnyprusi, TUIPOMETAILIYPTHs, SJIEKTPOMETAILTYpPTrHsi.
Jomennslii mpouecc. [lepepaboTka uyryHa B cTainb. DIEKTPOJIU3 PACILIABOB.

JlabopaTopHblie ONbITHI

[lonyyeHne n3BeCTKOBOM BOJIBI M OIBITHI C HEM.

[Monyuenue ruapokcuaos xenesa(ll) u (11).

KauecTBeHHbIE peakIy Ha KATHOHBI XKeJle3a

IIpakTuyeckne padoThI

. [TomydeHune ®KeCcTKOH BOABI U CIIOCOOBI €¢ yCTPaHEHHUS.
. PemieHne sKCriepruMeHTaIbHbIX 3aJ1a4 110 TeMe «MeTayub».

XuMHS ¥ OKPYKAOIIAS Cpeaa
Crpoenne 3eMiH: siIpo, MaHTHS, 3eMHAs KOpa, MX XUMUUECKUH cocTaB. JIuTocdepa u e¢
XUMHUYECKUN cocTaB. MuHepansbl. Pynbl.

Ocanounslie nopoasl. [Tone3nbie nckomaemple. XUMUYECKUI cOCTaB ruApocepshl.
XuMUYeCKU# cocTaB aTMOC(hEpBL.
HIcTOYHMKN XUMHYECKOTO 3arps3HeHHs OKpYXatoliei cpebl. [ 1obanbHble 3K0I0rnuecKue
poOJIEMBI YeIOBEUECTBA: MAPHUKOBBINA d(PPEKT, KUCIOTHBIE TOKIH, O30HOBBIE JBIPHI.
Mex1yHapoIHOE COTPYAHUYECTBO B 00JIACTH OXPaHbl OKPYKaIOIIEH Cpeibl OT XMMHUYECKOT0
3arpsi3HEHUs.
«3enceHas XUMHUS.
JeMoHCcTpanun
Buneodparments! u ciaiiasl «CTpoeHne 3eMIH U €€ XUMUYECKHIA COCTaBy.
Konnekuns MUHEpPaIoB ¥ TOPHBIX MOPO/I.
Konnekuus «Pyael MeTanioy.
BuneodparmenTs! u ciaiinipl «I 106anbHbIE 3KOJOTHYECKHe MPOOIEMbl UEIIOBEUECTBAY.
JlabopaTopHbIe ONBITHI
43, N3yuenue rpanura.
O000menne 3HaHNI 110 XUMHH 32 KyPC OCHOBHOM IIKOJIBI.
[MoaroroBka kK OCHOBHOMY IroCcyIapCTBEHHOMY 3K3aMeHYy

CrpoeHne artoMa B COOTBETCTBUM C IIOJIO)KEHMEM XHMMHMYECKOTO 3JIEMEHTa B
Ilepnonnueckoir cucreme. CTpO€HHE BEHIECTBA: XUMHUYECKAsl CBA3b M KPUCTAJUIMUECKHUE
pemeTKH. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX 3JEMEHTAMH MPOCTHIX BEMIECTB (METAJLIOB,
HEMETAJIJIOB, OJarOpOJHBIX Ta30B) OT MOJOXKEHHs 3yeMeHTOB B llepuonnueckoil cucteme.
Tunonorus HEOPraHMYECKUX BELIECTB, JEJIEHUE X Ha KJ1acchl U rpymisl. [IpencraBurenu.
[IpyzHaku © yclnoBUsS TPOTEKAHUS XUMHUYECKMX peakuumid. Tumonorus XWMHUYECKUX
peakuuii 1O pa3IUYHbIM OCHOBaHUSAM. Peakuuum #OHHOro obmeHa. OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU.
XUMHUYECKHME CBOWCTBA MPOCTBIX BEIIECTB. XapaKTEPHbIE XHMHUYECKHE CBOMCTBA
coneoOpa3ylIux  OKCHUIOB, THUAPOKCUIOB (OCHOBaHUHM, KHCIOT U  aM(OTEpHBIX
TUJIPOKCHUIOB), COJIEH.



IloypouHo-TeMaTHYeCKOE MVIAHUPOBAHUE

8 kunace
Ne O6opyaoBaHue Tema ypoka dopma Buabl yueOHoI 1esiTeIbHOCTH
n/m Touku pocra. OpraHu3aluM
ypOKa
HavanbHble NOHSITHS M 3aKOHBI XUMuH (21 1)
1 [Ipenmer xumuu. Poib VYpoxk ycBoeHuUs OOBACHSIOT, YTO MPEAMETOM U3YyUSHUS XUMUU SBIISIOTCS BELIECTBA, UX
XAMWHA B KU3HA HOBBIX 3HAHUU CBOIICTBA M MX MPEBpaIlCHUs. Pa3nyaror Tena u BEIecTBa, BEIECTBA U
YeJIoBeKa MaTepHalibl. Y CTaHABJIMBAIOT IPUUYMHHO-CIICJICTBEHHBIE CBA3U MEKIY
CBOWCTBaMH BEUIECTB U HX MPUMEHEHUEM
XapakTepu3yroT MOJOKUTENbHYIO U OTPUIIATENBHYIO POJIb XUMUU B
YKU3HU COBPEMEHHOT0 00IIeCTBa.
ApPryMEHTHPYIOT CBOC OTHOLICHHE K XeMO(DHINH U XeMopooHu.
2 MeTob1 U3ydeHHs Ypok ycBoeHus XapakTepus3yloT OCHOBHBIE METOJbl H3YyUEHHUS €CTECTBEHHO-HAaY4HBIX
XUMHH HOBBIX 3HAHUI JCITUTLIHH.
[IpuBoAT mpUMEpPHl MaTEPUAIBHBIX M 3HAKOBBIX WM CHUMBOJIBHBIX
MOJIeNIeH, UCIIONIb3YEMBIX Ha YPOKax (PH3UKH, OMOJIOTHH U reorpaduu.
CobupatoT 00BCMHBIE ¥ INIAPOCTEPXKHEBHIE MOJEIN  HEKOTOPBIX
XUMHUYECKHX BELIECTB
3 Bxonnas Kontponssslii ypok | [IpuMeHSIOT Ha pakTHKE paHee U3y4eHHBIH MaTepua, padoTas 1Mo
JUArHOCTHYECKAs TpyHmaMm ¢ 3aIaHUsIMU Pa3HOTO YPOBHS CJI0KHOCTH,
pabota BBIMOJIHIIOT KOHTPOJIBHYIO PaboTy.
4 ArperaTtHble COCTOSIHUS VYpox ycBoeHus PaznuuatoT Tpu arperaTHbIX COCTOSIHUS BEILIECTBA. Y CTAHABIUBAIOT
BEILIECTB HOBBIX 3HAHUH B3aMMOCBS3U MEX/y HUMH Ha OCHOBE B3aUMHBIX I1€PEXO0B.
NnirocTpupyroT 3TH IepeXo/1bl TPUMEpPaMH.
HaburoaroT XuMuuecKkuii 3KCIEPUMEHT U 0e/1arom BbIBOJIbI HA OCHOBE
HAOJIIOIEHUIT
5 | Hudposas naGoparopus IT. p No 1 «3nakomcTBO ¢ | YpOK - IpakTUKyM | PabGoTaroT ¢ 1abopatopHbIM 000pYI0BAaHUEM M HarpeBaTEIbHBIMHU
RELEON 71a00paTOPHBIM npubOpaMu B COOTBETCTBUH C MPaBUIIAMH TEXHUKU O€3011aCHOCTH.
1ludpoBoit AaTumK 000py10BaHUEM. BrImonHs0T npocTeifine MaHUIYIISIUHN ¢ T1a00paTOPHBIM
Temmeparypsl CIHPTOBKA [Tpasuna Th npu pabote 000pyoBaHKEM: C TA0OPATOPHBIM IITATUBOM, CO CITUPTOBKOM

Cseua.

B KaOMHETE XUMUN»

OdopmisioT 0TYET 0 MpOETaHHOM padboTe




[Mudposas 1abopatopus
RELEON

dusuueckue sIBJICHUS B
XUMHUHU

KoMOuHMpoBaHHBIIM
YPOK

Pasnuuaror (usnyeckue 1 XUMUYECKUE SBJICHHS, YHUCTHIC BEIIECCTBA U
cmecu. Kimaccudunupyror cmecu.

[IpuBOAST MPUMEPBI CMECE Pa3InIHOTO arperaTHOro COCTOSHUSL.
YcTaHaBiIuBaoT NPUIUHHO-CJIICACTBCHHBIC CBA3HU MCKIAY (1)I/IBI/I‘~IGCKI/IMI/I
CBOMCTBaMH BEIIECTB CMECH U CIIOCOOAMHU MX pa3/ieCHUsL.

PazauyaroT ux, OMUCHIBAIOT U XapaKTEPH3YIOT MPAKTHUECKOE 3HAUCHHE.

IT.p.Ne 2 «Ananus
[TOYBBI»

YPoxK - IpakTUKyM

PabotaroT ¢ 1abopatopHbIM 000pYAOBAaHUEM U HarpeBaTelbHbBIMU
npubOpaMu B COOTBETCTBUH C MTPABHIIAMH TEXHUKH O€301TacCHOCTH.
BeinonHsioT npocreiiiue npueMsl oopalieHus ¢ 1adopaTOpHbIM
000py/I0BaHHEM: BOPOHKOM, (PUIBTPOM, CIIUPTOBKOM.

HabmronaroT 3a cBOMCTBaMHU BELIECTB U SABJICHUAMH, IPOUCXOIALIMMH C
BEILECTBAMH.

OnuchIBatOT XUMUYECKUH SKCTIEPUMEHT € IIOMOIIIBIO PYCCKOTO (POHOI0)
A3bIKA U A3bIKA XUMHH.

JlenaroT BBIBOJBI IO pe3yJIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA

ATOMHO- MOJIEKYJIIPHOE
ydyeHHne. XUMUYECKUE
JJIEMEHTBI

Ypok ycBOeHUS
HOBBIX 3HAHUU

OOBSICHAIOT YTO TAKOE XUMHYECKUN 9JICMCHT, 4TOM, MOJICKYIJIA,
AJIJIOTPOIINA, NOHBI.

Paznnuaror IMPOCTBIC U CIIOKHBIC BCIICCTBA, BCHICCTBA MOJICKYJISIPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUA. Yemanasnusearom IMPUYINHHO-

CJIEJICTBEHHBIE CBSI3U MEX]Iy COCTAaBOM MOJIEKYJ M CBOWCTBAMHU
AJUTOTPOMHBIX MOAU(PHUKAIIUI KUCIOPOa.
CDOpMy.HI/Ip}IIOT OCHOBHBIC ITOJIOKCHHA aTOMHO-MOJICKYJIAPHOTIO YYCHUA

3HaK1 XUMHUYECKUX
3JIEMEHTOB.

Ypok-
Uccliel0BaHNue

Ha3bIBarOT M 3aNKCHIBAIOT 3HAKH XUMHUYECKHUX JIEMEHTOB.
XapakTepu3yroT HHPOpPMAIHIO, KOTOPYIO HECYT 3HAKH XUMHYECKHIX
3JIEMEHTOB.

OOBSICHSIIOT STUMOJIOTUYECKUE HAaYalla Ha3BaHU XUMUYECKUX
3JIEMEHTOB U UX OTJIEJIbHBIX IPYIIIL.

10

[lepuoanueckas Tabiuia
XUMHYCCKUX

anemenToB /. 1.
Menpeneena.

Ypok-
UCCIICIOBaHHE

OnuUCHIBAIOT CTPYKTYPY TaOJUIIBI XUMHUYECKUX dy1eMeHTOB []. U.
Menneneesa. Paznnyaror KOpOTKONIEPUOIHBIN U JIIMHHOIIEPUOIHBIN
BapuaHThl [lepnoanueckoii cuctemsl 1. 1. MenneneeBa

11

Xumuyeckue GopMyIibl

Ypok ycBoeHus
HOBBIX 3HAHUM

12

Xumuueckue GopmyItbl

Ypok-
ucclel0BaHue

OT006paxaroT COCTaB BEIIECTB C MOMOILBIO XUMUYECKUX (popMyII.
Paznuuator naaekcs 1 ko3 GuireHTsl. HaxoasT OTHOCHTENBHYIO
MOJIEKYJISIPHYIO MacCy BEILECTBA U MACCOBYIO J10JIF0 XMMUYECKOT O
AJIEMEHTA B COEJUHEHUH.

TpanciupyroT HHGOPMaIHIO, KOTOPYIO HECYT XUMHUYECKUE (POPMYIIbI




13 BanenTHOCTh Ypok ycBoeHus OOBSACHAIOT YTO TaKOE BaJCHTHOCTh. [[OHMMAaIOT OTpa)keHue mopsiiKa
HOBBIX 3HAHHUI COEJIMHEHUS aTOMOB B MOJIEKYJIaX BELIECTB IIOCPEACTBOM CTPYKTYPHBIX
14 Banentnocts Vpoxk-nipaktukym | Gopmyir. Yyarcs cocTaBnaTh GOpPMyIIbl COEAUHEHUM 110 BAJICHTHOCTH U
OTIPEEIIATh BAJIEHTHOCTD AJIEMEHTa N0 (hOpMYJIe €r0 COeTMHEHHS
15 XUMUYECKUE PEAKLIH. OO6o6maromui XapaKkTepu3ylT XUMHUYECKYIO PEAKIIMIO U €€ YUaCTHUKOB (PeareHThl U
YPOK MPOAYKTHI pEaKIIUN).
OnuceIBalOT NPU3HAKU U YCJIOBUS TEUEHUS XUMUYECKUX
peakuuii. Pa3nnyaroT 3K30TepMUUECKHUE U SHAOTEPMUUECKHE PEAKIINH.
COOTHOCAT peaklMy FOPEHMsI U DK30TEPMHUUYECKUE PEAKIIH.

16 | Bechl TeXHOXMMHYECKHE 3aKOH COXpaHEHUs Ypok ycBOeHHs DOopMyIUPYIOT 3aKOH COXPAHEHUS Macchl BemecTB. COCTaBIAIOT Ha €T0
WJIM 5JICKTPOHHBIC; CBCA, MacChl BELIECTB. HOBBIX 3HaAHUI OCHOBE XMMHUYECKHE ypaBHEHUs. TpaHCIUpy0T MHPOPMALINIO, KOTOPYIO
konba nnockononnan 250 |y yveckie ypasHenus HECYT XUMUUYECKHE YPABHEHUS.

ML SO AU CHHTaiA OKCHepUMEHTAIbHO OATBEPKIA0T CIIPaBEAJINBOCTb 3aKOHA
BEILICCTB COXPAHEHHUs MACCHI BEILIECTB
17 XHUMHUUYECKUE ypaBHEHUS | YPOK -IIPaKTUKyM
18 THUnbl XUMUYECKHUX VYpok ycBoenus | KimaccupuumpyroT xuMudecKkHe peakiuu 1o MPU3HAKY Yucia U COCTaBa
peaxiuii HOBBIX 3HAHUHN pEareHToB U MPOAYKTOB. XapaKTEPU3YyIOT POJIb KaTaau3aTopa B
19 TuIbl XUMUYECKUX VPpOK -MPakTUKYM | MPOTEKAHUH XMMUYECKON PEAKIIMH.
peaxmuii HaGmronaroT u onMchIBalOT XUMUYECKUN SKCIIEPUMEHT C IIOMOIIIBIO
pycckoro (poAHOro) sI3bIKa U SI3bIKa XUMUHU
20 [ToBTOpEHUE 1 O06o0mmaromuit O06001IaI0T ¥ CUCTEMATU3UPYIOT CBOU 3HaHUs 110 Teme: «HauanpHbie
000011IeHNE TEMBI YPOK MIOHATHS U 3aKOHBI XUMUW». [[pUMEHSAIOT Ha IPAaKTUKE paHEee U3YUEHHBIN
«HauanbHble NOHATHA U MaTepuai, padoTas 1o IpyMnIaM ¢ 3aJaHUSIMU Pa3HOI'O YPOBHSI
3aKOHBI XUMUU CJI0’KHOCTHU
21 K.p.Ne 1 «HauvanbHbIe VYpok —kouTpons | IlpumeHsitoT Ha mpakTUKe paHee U3y4eHHBINH MaTepual, paboTas 1o
[TOHSITHSI U 3aKOHBI XUMUU» 3HaHUI rpynmnam ¢ 3alaHisIMU Pa3HOrO YPOBHS CJI0KHOCTH,
00yJaroLHXCs BBITOJIHSAIOT KOHTPOJIBHYIO padoTy.
BakHeiilme npeacTaBUTe M HeOpraHuyeckux semectTs. KoauyecTBeHHbIe OTHOIIEHUST B xumuu (18 1)
22 Bo3nyx u ero cocras Ypok ycBOeHUS XapakTepu3yloT 00bEMHYIO JJOJIK0 KOMIIOHEHTA TaKOi MPUPOTHON

HOBBIX 3HAHUU

ra3oBOi cMecH, KaK BO3/1yX, M PaCCUUTHIBAIOT €€ [0 00bEMY ITOM CMECH.
OnuceiBatoT 00BEMHBII cOCTaB aTMOC(HEPHOTO BO3yXa U
HOHMMAIOT 3HaY€HHE IIOCTOSTHCTBA ATOTO COCTaBa IS 3I0POBbS




23

Kucnopon

Ypok ycBoeHUs
HOBBIX 3HAHUN

XapakTepu3yloT 030H, KaK aJUIOTPOIIHYIO MOAU(DUKALIUIO KUCIOPOJA.
OnwuceiBatoT (pU3NYECKHE U XUMUYECKHUE CBOMCTBA, IOJIYYECHUE U
IPUMEHEHHE KUCIOPO/Ia C UCII0JIb30BaHUEM PYCCKOT0 (POAHOIO) sA3bIKa U
sSA3bIKA XUMHU.

Y cTaHaBIMBAIOT NPUYMHHO-CIIECTBEHHBIE CBS3U MEXAY QU3NUYECKUMU
CBOICTBaMH KHCIIOpOa U criocodamu ero cooupanus. [IpoBoasr,
HaOJII0AaI0T ¥ ONMCHIBAIOT XMMUUYECKUH SKCIIEPUMEHT IO MOJIYYEHHUIO,
COOMPAHUIO M PAcIIO3HABAHHIO KHCIIOPOAA C COOIIOACHUEM paBul
TEXHUKU 0€3011aCHOCTH

24

I1. p.Ne3 «Ilonmyuenue,
cobupanue u
pacro3HaBaHMe
KUCIIOPOJIa»

VYpok mnpakTukym

PaGorator ¢ 1abopaTopHbIM 000PYIOBaHUEM U HarpeBaTebHBIMU
npubOpaMu B COOTBETCTBHHM C MPABUIIAMHU TEXHUKH O€3011aCHOCTH.
BeimonnstoT npocteiiiue npueMsl oopamieHust ¢ 1adopaTopHbIM
0o0opynoBaHuEM: coOOUpPaTh NMPUOOP [Tl HOTYUYEHUs ra30B, IPOBEPATH €TI0
HAa T€PMETHUYHOCTb U UCIIOJIb30BaTh JJIs OJIYYEHHsI KUCIIOPOAa.
CoOuparoT KHUCIOPOA METOI0M BBITECHEHHS BO3/1yXa U PACIO3HAIOT €TO0.
HabGnrogarot 3a cBOMCTBaMU BEIIECTB U SBJICHUSMH, IPOUCXOIAIINMHU C
BeniecTBaMu. ONKMCHIBAIOT XMMUYECKUH SKCIEPUMEHT € TTOMOIIBIO

CCTCCTBCHHOI'O (py'CCKOFO nin pO,ILHOFO) SA3bIKa U A3bIKa XMMHHU.
CocCTaBISIOT OTUET ITO pe3yiibTaTaM IIPOBEACHHOTO SKCIICPUMCHTA

25

Oxcunasl

Ypoxk-
UCCIIE0BaHNE

Beinensitor cyiiecTBeHHbIE MPU3HAKKM OKCUIOB. J{al0T Ha3BaHUS OKCHIOB
o ux popmynam. CocTaBiasroT GOpMYITbl OKCHIOB 110 MX Ha3BAHUSIM.
XapakTepu3yroT TaKUX MPEICTaBUTENCH OKCUIOB, KaK BOJA, YTICKUCIBII
ra3 v HerareHas U3BeCTh

26

Bonopoxn

Ypok ycBoeHUs
HOBBIX 3HAHUU

XapakTepu3yrT COCTaB MOJIEKYIIbI, (PU3MUECKUE U XUMUYECKUE
CBOMCTBA, MTOJIy4Y€HUE U IPUMEHEHUE BOJOPO/A.

YcTaHaBIUBAIOT MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY (PU3NUEeCKIMHU
CBOICTBaMH U CIIOCOOaMU COOMPAHUS BOJIOPOIA, MEXKITY XUMHUUECKHUMHU
CBOWMCTBAMH M €TI0 IPUMEHECHHUEM.

27

28

KucnoTtsl

Ypok ycBoeHUs
HOBBIX 3HAHUN

AHaJIM3UPYIOT COCTaB KHUCJIOT. Pacmo3HarT KHUCIOTHI C MOMOIIBIO
MHAMKATOPOB. XapaKTepU3yKT npPEICTAaBUTENICH KHUCIIOT: COJIAHYI0 H
CepHyr0. XapaKTepHU3yIOT PacTBOPUMOCTb COCIMHEHUH C IOMOIIBIO
Ta0JINLbI PACTBOPUMOCTH.

Y CTaHaBINBAIOT NPUYMHHO-CIECICTBEHHBIE CBSI3M MEXKIY CBOWCTBAMHU
COJIIHOM M CEpHOM KUCJIOT U 00JIaCTIMU UX IPUMEHEHHUS.




29 Comm Ypok- XapakTepu3yroT COJM KaK MPOJYKThI 3aMEIIEHU BOAOPOA B KUCIOTE Ha
UCCIIeI0BaHNUE MeTaul.  3anuchiBaloT  (GopMynabl  colieii 1O BaJEHTHOCTH.
HaspiBaroT comu o ¢popmynam.
Hcnonb3ytoT TabiuIly pacTBOPUMOCTH JUISI XapaKTEPUCTHKH CBOMCTB
couteid. [IpoBomaT pacdeTsl o popMysam cosei
30 KonnuecTtBo BemecTna VYpok- OOBSICHSIOT YTO TaKOE KOJMYECTBO BEILIECTBA, MOJIb, TOCTOSHHAS
HCClieI0BaHNe ABorajipo, MoJIsipHas Macca.
31 Pemenue pacuetHbIx VYpok- npaktukym | Pemaror 3agadn ¢ HCMOJb30BAaHUEM MOHATUN «KOJIMYECTBO BEIIECTBAY,
3a1a4 «MOJISIpHAsl Maccay, «IOCTOSTHHAs ABOrajapo
32 MonsipHbiii 00beM Ypok ycBoeHMs OOBSICHSIOT UTO TaKO€ MOJISIPHBIN 00BHEM ra30B, HOpMAJIbHBIE YCIOBUSI.
ra3zo00pa3HbIX BEIIECTB HOBBIX 3HAHUI Pemaror 3aaun ¢ MCIIOJIB30BaHUEM MOHATHI «KOJIMYECTBO BEIIECTBAY,
«MOJISIpHAsI Maccay, «MOJISIPHBIA 00bEM ra30By, «IIOCTOSTHHAS
ABorajzipoy.
33 Pacuersl o xumMuueckum VYpok ycBoeHus | XapakTepu3ylOT KOJIMYECTBEHHYIO CTOPOHY XUMHUYECKUX OOBEKTOB U
YpaBHEHUAM HOBBIX 3HAHUH npoueccoB. PemaroT 3a1auu ¢ HCIIOJIb30BaHUEM MOHATUN «KOJIMYECTBO
34 Pacu€Tsl no xumMudeckuM | YpOK - IPaKTUKYM | BELIECTBa», «MOJIIpHAsl Macca», «MOJISIPHBINA 00bEM I'a30BY, «IIOCTOSIHHAS
YPaBHEHUAM ABorazipoy»
35 | mpubop aist ONBITOB ¢ Bopna. OcHoBanus Ypok- OOBSICHSIOT YTO TAKOE «OCHOBAHUS», «IIEJI0UMN», «KaUeCTBEHHAs
HJICKTPUICCKUM TOKOM; UCCIIEI0BAHUE peaxius», «<MHAUKaTop». KnaccupuuupyoT oCHOBaHUS MO
MICTOTHUK TIOCTOHHOTO pacTBOpUMOCTH B Bojie. ONpeieaoT NpUHAIEKHOCTH
TOKa: MPOOUPKH — 2 IIT. o
HPOHYMEpOBAHHBIC: HEOPraHMYECKHX BEIIECTB K KIACCy OCHOBAHMUIA 110 (I)OE)MYJIC. }
MySHHKA; CTTHPTOBKA; XapaKkTepu3yrT CBOMCTBA OTAEIbHBIX PEICTABUTENECH OCHOBAHHUM.
Hcnonb3yroT TabJuIly pacTBOPUMOCTH JUIS OIIPEJIENIEHUS] pACTBOPUMOCTH
HpO6KI/I —2 T, MIHHOCT OCHOBaHI/Iﬁ.
36 PacTtBopsl. MaccoBas VYpok peuieHus OOBSACHAIOT YTO TAKOE «MACCOBAsl 10JIs1 PACTBOPEHHOTO BELIECTBAY.
J0JIst 3a1a4 YCTaHaBIMBAIOT aHAJIOTHH C OOBEMHOM J10JIel KOMIIOHEHTOB T'a30BOM

pPacTBOPEHHOTO BEIIIECTBA

cMecu. PemaroT 3aj1auu ¢ UCIIOJIB30BAHUEM TIOHATUNA «MaccoBast IO
AJIEMEHTA B BELIECTBEY», «MACCOBas J10JIsl PACTBOPEHHOTO BEIIECTBAY,
«00BEMHas J10JII Ta3000pa3HOTO BEIIECTBAY




37 ILp. Ne 5 VYpok - npaktukym | PaboraroT ¢ mabopaTopHbIM 000pYJ0BaHUEM U HArPEeBATEIbHBIMU
«[Ipurorosyienune npubopaMu B COOTBETCTBUH C MPABUIIAMU TEXHUKH 0€30MaCHOCTH.
pPacTBOPOB COJIEH ¢ UX BBIMONHSIOT mpocTeiime nprueMbl 00paieHus ¢ 1a00paTopHbIM
3aIaHHON MacCOBOM 000pyIOBaHUEM: C MEPHBIM IIMIIMHAPOM, ¢ Becamu. Habmonaror 3a
JOTIeiD» CBOWCTBaMH BEIIECTB U SIBICHUSIMH, IPOUCXOSIIINMHU C BEIIECTBAMH.

OnuChIBaIOT IKCHEPUMEHT C MIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MU
POIHOTO) S3bIKA U sI3bIKa XUMUH. COCTaBIISIIOT OTYETHI IO PE3yiIbTaTam
MIPOBEJICHHOTO YKCIIEPUMEHTA
38 O060061IEHNE U O0o0maromuii O0600MIat0T U CUCTEMATU3UPYIOT CBOU 3HAHUSA 110 TeMme: «BaxHeiime
CUCTeMAaTH3AIHsI 3HAHUH YPOK MIPEJICTAaBUTEIIH HCOPTAaHWICCKUX BeriecTB. KomndaecTBeHHbIC OTHOIIICHUS
no Teme: «Baxkueime B XUMHMY. [[puMEHSIOT Ha MpaKTUKe paHee U3yYEeHHBIH MaTepua,
IPEICTAaBUTEIN paboTast 1o TPYIIIaM ¢ 3aJaHUsIMU PA3HOTO YPOBHSI CIIOKHOCTH
HEOPraHMYECKUX
BEIIIECTB.
KonuyectBenubie
OTHOIICHHUS B XUMHU»

39 K.p.Ne2 o Teme: VYpok —koutposiss | [IpuMeHsI0T Ha IpaKTUKE paHee U3yYeHHBII MaTepual, padboTas 1o

«Baxmneiimme 3HAHUH TPYIIaM C 3aJIaHUSIMHA Pa3HOTO YPOBHSI CIIOKHOCTH,
TIPEICTABUTEITH BBITIOJTHSIOT KOHTPOJIBHYIO PadoTy.
HEOPraHUYECKIX
BEIIIECTB.
KonuyectBenubie
OTHOIICHHUS B XUMHUW»
OcHOBHBIE KJIACCHl HeOPraHuyeckux coeauHenuii (10 1)

40 Oxcuppr: Ypok ycBoeHUS OOBSICHSIOT YTO TAKOE HECOIE00Pa3YIOIINE OKCUIBI, COIE00pasyIolIre
KIIacCU(UKAIIHS 1 HOBBIX 3HAHUH OKCH/JIbl, OCHOBHBIE OKCHJIBI, KUCIIOTHBIC
CBOIiCTBa OKCHJIbl. XapaKTepU3yIOT 00IIHMe XUMUIECKUE CBOICTBA

coJie00pa3yroIuX OKCHIOB (KUCIOTHBIX U OCHOBHBIX )

CocCTaBsIOT ypaBHEHHsI peaklMii ¢ yuacTueM okcuaoB. HabmonatoT u
OINMCHIBAIOT PEAKIIUU C YYACTUEM OKCHUJOB C IIOMOILBIO €CTECTBEHHOTO
(pycCcKOro uUiau pogHOTro0) sI3bIKA U si3bIKa XUMUU. [IpOBOJAT OMBITHI,
HOATBEPKIAIOUINE XMMUYECKHE CBOWCTBA OKCUAOB C COOIIIOCHUEM
IpaBUJI TEXHUKU O€30I1aCHOCTH




41 | Hudposas naboparopus OcHoBanus: Ypok- CocCTaBIAOT ypaBHEHHUS PEaKIMii ¢ ydacTueM ocHOBaHMM. Habmroaror u
RELEON Kiaccuukanus u UCCIIeI0BaHNUE OIMCHIBAIOT PEAKIUU C YUACTUEM KHUCIJIOT C IOMOILIBIO ECTECTBEHHOI'O
Lludposoii pH. wratus CBOICTBa (pyccKOro Wi pOJIHOTO) SI3bIKa U S3bIKa XUMHU. [IpOBOASIT ONBITHL,
32KAMOM; TISITh MOJTBEPKIAIOIINE XUMUYECKHE CBOWCTBA OCHOBAHHM, C COOIIOICHNEM
XHUMHUUYECKUX CTaKaHOB (25 MIpaBUJI TEXHUKU 0€30TIaCHOCTH
MJT); IPOMBIBAJIKa

42 Kucnotsr. Ypok ycBoeHus XapakTepu3yroT 00II1e XUMUYECKHUE CBOMCTBA KUCIIOT

Knaccudukanus kucnot HOBBIX 3HAHUU CocTaBisIIOT ypaBHEHHS peakLUii C y4aCTUEM KHUCJIOT.
43 CBOIiCTBA KUCIIOT KoMOuHMpOoBaHHBIHA Hab6mroaroT 1 OMMCHIBAIOT PEAKITUH C YYaCTUEM KHUCIIOT C IIOMOIIIBIO
YPOK €CTECTBEHHOI'0 (PYCCKOT'0 MJIM POJHOIO) SI3bIKA U SI3bIKa XUMUHU.
[TpoBOAST ONBITHI, MOATBEPHKAAIOIINE XUMUYECKHE CBONCTBA KUCIIOT, C
COOJIIOJICHNEM MTPABUII TEXHUKH OE€30M1aCHOCTH
44 Knaccuduxanus coneit Ypok ycBoeHus | PasnuuaroT MOHATHUS «CPEIHUE COIN», KKHUCIIBIE COJIN», «OCHOBHBIE
HOBBIX 3HAHUHI COJINY.

45 CsoiicTBa cosneit KombunupoBanHbiil | XapakTepu3yroT 0011IMe XUMUYECKHUE CBOWCTBA COJIEH.

YpPOK CocCTaBisIOT ypaBHEHHS peakiuii ¢ yuactuem coneit. Habmonaror u
OIMCHIBAIOT PEAKIMH C YYACTUEM COJIEH ¢ TOMOIIbIO €CTECTBEHHOTO
(PyCCKOTo MM POJHOTO) SA3bIKA U A3bIKa XUMUH. [IpOBOJSAT OMBITHI,
MOJITBEPKIAIOIINE XUMUUECKHE CBOMCTBA COJIEH ¢ COOIIOIEHUEM TIPaBUIT
TEXHHUKHU 0€3011aCHOCTU

46 I'enetnueckas cBs3b Ypok ycBoeHuUs XapaKTepU3yroT MOHATHE «T€HETUYECKUH PSI».

MEXy KJlaccaMu HOBBIX 3HAHUI WnmocTpupyroT FreHETHYECKYIO B3aUMOCBSI3b MKy BEIIECTBAMU:

HEOPraHUYECKUX IIPOCTOE BELIECTBO — OKCUJ — TUAPOKCUI — COJIb.

BEIIIECTB 3anuchIBAIOT ypaBHEHUS pEaKIMii, COOTBETCTBYIOLIUX
M0CJIEeI0BATEIbHOCTH («LIEMIOYKE») TPEeBpAIeHUI HEOPraHMUECKUX
BEUIECTB Pa3JIMYHbBIX KJIACCOB.

47 | Hudposas madboparopus [Lp. Ne 6 «Pemenue VYpok - mpakTukyM | Yyarcs oOpamarhcs ¢ 1a00opaTopHbIM 000pYJI0BaHUEM U
RELEON AKCIIEPUMEHTAIIbHBIX HarpeBaTeIbHBIMU IPUOOPAMH B COOTBETCTBUH C MTPaBUIIAMU TEXHUKU
Lndposoit pH. mrratus ¢ 3a7au» 0€3011acHOCTH, PACIO3HABATh HEKOTOPBIE AHUOHBI U KaTHOHBI.
3KHUMOM; TISITh HaGmronaroT cBolicTBa 3JEKTPOIUTOB M MIPOUCXOASIINE C HUMU SIBJICHUS.
XHUMHYECKHX CTaKaHoB (25 HaO0:1roaroT 1 ONKMCHIBAIOT PEakIMK C y4aCTHEM JIEKTPOIUTOB C
MJI); IPOMBIBAJIKA MOMOIIbIO €CTECTBEHHOTO (PYCCKOI'0 MIIM POJIHOTO) s3bIKA U SI3bIKA

XuMuH. PopMyIUPYIOT BBIBOJIBI 110 PE3YJIbTaTaM IIPOBEIEHHOTO
JKCIIEPUMEHTA
48 O6o06mmenne u O06o0mmaromuit OO000IIAIOT U CHCTEeMATU3UPYIOT CBOM 3HAHMUS 110 TeMe: «OCHOBHBIE

cUcTeMaTHU3alUs 3HAHUI

YPOK

KJIACCHI HEOPTaHUYECKUX COCAMHEHNIY. [[pUMEHSIOT HAa IPAKTUKE paHee




o teMe: «OCHOBHEIE
KJIACChl HEOPTaHMYECKUX

M3YYEHHBIM MaTepual, padoTas 1o TpyIaM ¢ 33JaHUSIMH Pa3HOTO
YPOBHS CIIOKHOCTH

COCIUHECHUI»
49 K.p. Ne3 mo Ypok — koHTpost | [IpuMeHsIOT Ha TPaKTHUKE paHee N3YYCHHBIA MaTepHal, paboTas 1o

TeMe: «OCHOBHBIE rpynmnam ¢ 3alaHisIMU Pa3HOrO YPOBHS CJI0KHOCTH,

KJIaCChl HEOPTaHMYECKHUX BBIMOJIHIIOT KOHTPOJIBHYIO PaboTy.

COCIMHEHUI

Iepuoanyecknii 3akon n [lepuoauueckas cucreMa xXumudeckux 3jieMenToB J[. U. MennesieeBa u crpoenue atoma (8 1)
50 EcrecTBeHHbIe VYpok ycBoeHus | OOBSCHSIOT NPU3HAKH, O3BOJSIOLINE OOBEAUHITH IPYIIBI XUMUYECKUX
cemelncTBa HOBBIX 3HAHUI AJIEMEHTOB B €CTECTBEHHBIE CEMENCTBA. PaCKpBIBAIOT XMMUUYECKUN
XUMHYECKUX CMBICIT (3TUMOJIOTHIO) HA3BAHUN €CTECTBEHHBIX CEMENCTB
DIIEMEHTOB. ApPryMEHTHPYIOT OTHOCHUTEIBHOCTh HA3BaHUSl «MHEPTHBIE T'a3bD»

AmpoTepHOCTD OOBsICHSIOT UTO Takoe «aMpoTepHble coeanHeHus». HabmonatoT u
OINMCHIBAIOT PEAKLMI MEXKAY BEIIECTBAMU C IOMOLIBIO PYCCKOTO
(pOIHOTO) SI3bIKA U SI3bIKA XUMHUH. XapaKTePU3YIOT IBONCTBEHHBIN
XapakTepe CBOMCTB aM(pOTEPHBIX OKCHJIOB U THAPOKCHI0B. [IpoBoasT
OIBITHI MO MOJIYYEHUIO U MTOATBEPKIACHUIO XUMUYECKUX CBOMCTB
aM(pOTEPHBIX OKCUAOB M TUAPOKCHIOB C COOTIOACHUEM MTPABUI TEXHUKU
0€30MacCHOCTH.

o1 Otkpeortue /1. U. Ypok ycBoeHHst PaznnuaroT eCTeCTBEHHYIO M HICKYCCTBEHHYIO KJTacCU(UKAITIH.

MenpeneeBbm HOBBIX 3HAHUI AprymeHTHpYIOT oTHeceHHe [leproauueckoro 3aKkoHa K €CTECTBEHHON

Ilepnonnueckoro 3aKoHa kjaccupukanud. MoaenupyoT XUMHYECKHE 3aKOHOMEPHOCTH C
BBIJIEJICHUEM CYLLIECTBEHHBIX XapaKTEPUCTHK 00BbEKTA U MPEACTABICHUEM
UX B IPOCTPAHCTBEHHO-TpadUUeCKON WM 3HAKOBO-CUMBOJINYECKOM
dbopme

52 OCHOBHBIE CBEJICHHUS O Ypok ycBoeHus | OOBSICHSIOT YTO TAKOE «IIPOTOHY, KHEUTPOHY, «IIEKTPOHY,

CTPOEHUH aTOMOB. HOBBIX 3HAHUI «XUMHYECKHUH 3JIEMEHT», «MACCOBOW YUCII0». ONMUCHIBAIOT CTPOCHHE
a]ipa aToma ucrosb3ys [lepruoanueckyro cucTeMy XMMHUECKHUX
anemenToB J[. . Menneneesa. [lomydaroT nHGOpMAITHIO TTO XUMUU U3
pa3IMYHbIX UCTOYHUKOB, AaHAJU3UPYIOT €€.

53 CrtpoeHue 21eKTPOHHBIX Ypok- OOBSCHAIOT YTO TAKOE IJIEKTPOHHBIHN CIIOH WU SHEPTETUIECKUN
YPOBHE aTOMOB HCCIIEIOBAaHUE ypoBeHb. COCTaBIAIOT CXEMBI PACIIPENEICHUS SJIEKTPOHOB 10

XUMHUYECKHUX DIIEMEHTOB
No«Nel-20 B Tabmute /1.
. Menneineena.

JJIEKTPOHHBIM CJIOSIM B 2JIEKTPOHHON 000JI0YKe




54 [lepuoguyeckuii 3akoH Ypok- PackppiBatoT Qu3ndecKuil CMbICI: IOPSIKOBOIO HOMEpa XMMHUYECKOI0
. . Menneneesa u HCCIIEIOBaHUE JJIEMEHTA, HOMEpa IIEPUOia U HOMEPA IPYIIIILL.
CTpPOEHHE aToMa OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHHSI METAIUIMYECKUX U
HEMETAJJINYECKUX CBOMCTB XUMHUYECKUX JIEMEHTOB U UX COEIMHEHUH B
NEepUOAAX U rpynmnax
95 XapakTepucTuka Ypok- XapakTepu3yloT XUMUYECKUE JIEMEHTHI | —3-T0 MepHoI0B 10 UX
XMMHMYECKOI'0 3JIEMEHTA UCCIIEI0BaHNE 10J10’keHuI0 B [lepunonnyeckoii cucteme XxumMuueckux 3anemenTos 1. .
Ha OCHOBAHUU €ro MeHnneneeBa. ApryMEHTUPYIOT CBOMCTBA OKCHUJOB U THIPOKCUIOB
TIOJIOKEHUS B METAJIJIOB U HEMETAJJIOB IIOCPEICTBOM YPaBHEHUM peakui
Ilepuonnueckoii cucreme
56 XapakTepuCTUKA YPOK-TIPaKTUKyM
XMMHMYECKOI0 3JIEMEHTA
Ha OCHOBaHUU €T0
II0JIO’KEHUS B
[Iepuoanueckont cucreme
o7 3HayeHne VYpok- OnpenenstoT HICTOYHUKH XUMUYECKON HH(POPMAITHH.
[Iepnonnueckoro 3akoHa HCCIIEeIOBaHHE [TonydaroT HEOO6X0IUMYIO HH(DOPMALIUIO U3 PA3INYHBIX HCTOUHUKOB,
u Ilepuoauyeckon AHATM3UPYIOT €€, 0hOPMIIIOT MH(POPMALMOHHBIA POIYKT,
CUCTEMbI XMMHUYECKHUX IIPE3EHTYIOT €T0, BEAYT Hay4HYIO JUCKYCCHUIO, OTCTAaUBAIOT CBOXO TOUKY
anemeHToB . . 3peHus
MeunneneeBa
Xumuyeckas cBsi3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHBbIE peakiun (11 1)

58 | Hudposas mabopaTopus HNonnas xumudeckas cBs3b VYpox- OOBACHSIOT YTO TAKOE MOHHASI CBA3b, MOHBL. XapaKTEPU3YIOT MEXaHU3M
RELEON HCCIIEIOBAaHUE o0Opa3oBaHus HOHHOM cBsi3u. COCTaBISAIOT CXEMbI 00pa30BaHUS HOHHON
[ubpoBoii xardmk cBsA3M. Mcnonbp3yloT 3HakoBoe MozennpoBanue. OnpenessoT TUIl
TeMIepaTyphl IIIATHHOBBIIL; XUMHUYECKOH CBsI3U MO popMmysie BeniecTBa. [IpuBoaAT mpuMepsl BeleCTB
JIaTYHK TeMIIepaTypbl C MOHHOM CBSI3b10. Y CTaHABIIMBAIOT IIPUYUHHO-CJIEICTBEHHBIE CBSI3U
TePMOIIAPHBIii MEXly COCTaBOM BEILIECTBA U BUIOM XHMUYECKOU CBA3HU, MEKIAY HOHHOU

CBA3BI0 ¥ KPUCTAJUIMYECKUM CTPOCHUEM BEILECTBA, MEXKTY
KPHUCTAJNINYECKUM CTPOCHUEM BELIECTBA U €r0 (PU3NUECKUMU
CBOMCTBAMH

59 | Ludposas maboparopust KoBanenTHast xumnuueckas Ypok- OOBACHSIOT YTO TaKOE KOBAJICHTHAS CBSI3b, BAJICHTHOCTh. COCTABIISIOT
RELEON CBA3b HCCIIEI0BAHUE cXeMbl 00pa30BaHMsI KOBAJIEHTHON HEMOJSIPHON XUMUYECKOU CBS3U.
[ubpoBoit nardmk Hcrionb3yroT 3HaKOBOE MOZIEIIUPOBAHHUE.

TeMIIepaTyphl IJIATUHOBBIH;
JATYHK TeMIIEpaTyphbl

OnpenensiorT TUII XUMUYECKOH CBS3M 10 (hopmyIie BelecTa.
ITpuBOIAT IpHUMeEpBI BEHIECTB € KOBAJEHTHOM CBSA3bIO.




TEPMOTIAPHBIH

VYcTaHaBnIMBalOT NMPUYUHHO-CIIEACTBEHHBIE CBSA3H MEXKAY COCTaBOM
BELIECTBA U BUIOM XUMUYECKOM CBA3H, MEX]y KOBaJCHTHOH CBSI3bIO U
KPUCTATIMYECKUM CTPOECHUEM BEIIECTBA, MEXY KPUCTAIIINYECKUM
CTPOCHHEM BEIIECTBA U €r0 (GU3NUECKUMHI CBOWCTBAMH
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KoBanenTHas nonsipHas
XMUMHYECKast CBA3b

Ypok-
HCCIIeIOBaHNe

OOBACHSIOT YTO TaKOE KOBAJICHTHAS TOJISIpHAs! CBS3b,
3JIEKTPOOTPHULIATEIBHOCTb, BO3TOHKA WK cyonumanus. COCTaBIsAOT
cXeMbl 00pa30BaHus KOBAJICHTHOM MOJSPHON XMMUYECKON CBSI3U.
Hcnone3yroT 3HaKOBOE MOJAEIUPOBaHUE. XAPAKTEPU3YIOT MEXAHU3M
00pa3oBaHus MOJIIPHON KOBAJECHTHOU CBsi3U. ONpeenstoT TUIl
XMMHYECKOH CBsI3U 1O Gopmyie BemecTBa. [IpuBoaar npumepsl
BEILIECTB C KOBAJECHTHOM MOJISIPHOM CBSA3bI0. Y CTAHABIMBAIOT NPUYUHHO-

CJIEJICTBEHHBIE CBSI3U MEX/1y COCTABOM BEILECTBA U BUJIOM XUMHUYECKOM
CBSI3H, MEXKIY KOBAJIEHTHOM CBSA3BIO U KPUCTAIIIMUECKUM CTPOECHUEM
BEIIECTBA, MEX/ly KPUCTANIMYECKUM CTPOCHUEM BEILECTBA U €T
¢uznueckumu cBoiictBamMu. CocTaBISIIOT (POPMYIIbl OMHAPHBIX
COEJIMHEHUH 10 BAJICHTHOCTH ¥ HAXOAST BaJIEHTHOCTH JIEMEHTOB O
dbopMyne OMHAPHOTO COCTUHEHUSI.

o1

Metammmueckas
XUMHUYECKas CBA3b

Ypok-
ucclieI0BaHKe

OOBSCHSAIOT YTO TAKOE METAJUTMYECKAs CBS3b.

CoCTaBISIFOT CXeMbI 00pa30BaHUs METAITMYECKONH XUMUYECKOM CBSI3U.
Hcrnonp30BaTh 3HAKOBOE MOJIETHMPOBAHHUE. XapPaKTEPU3YIOT MEXaHU3M
00pa3oBaHUsl METANIMYECKOU CBS3U.

OnpeaensitoT TUI XUMUYECKOU CBA3M 10 hopmyrie BemecTsa. [IpuBoast
MPUMEPHI BEIIECTB C METAJITMYECKOH CBA3BIO.

VYcTaHaBnMBalOT NMPUYUHHO-CIIEACTBEHHBIE CBS3H MEXKAY COCTaBOM
BEILIECTBA U BUJOM XUMUYECKOU CBSA3U, MEXK/Y METAJUTMUECKOU CBSI3bIO U
KPUCTAIIMYECKUM CTPOCHHEM BEIIECTBA, MEXY KPUCTAIITUIECKUM
CTPOCHHUEM BEIIECTBA U €T0 (PU3NICCKIMU CBOHCTBAMHU.

62

CreneHp OKHUCIICHUS

Ypok ycBoeHUs
HOBBIX 3HAHUN

OOBSICHSAIOT YTO TAKOE «CTETICHb OKHUCICHUS, «BAJICHTHOCTHY.
CocrtaBnsaior (opMysabl OMHAPHBIX COECJUMHEHUI HA OCHOBE OOLIEro
crioco0a MX Ha3BaHUU.

CpaBHUBAIOT BAJIEHTHOCTh M CTENEHb OKHUCICHUS. PaccuuThIBaioT
CTEIICHH OKHCIJICHUS 110 (OopMyJIaM XUMUUECKUX COCTMHEHUH

63

OKHUCIUTENBLHO-
BOCCTAHOBUTEIBHBIE
peaKIuu

Ypok ycBoeHUs
HOBBIX 3HAaHUN

OOBACHSAIOT YTO TAaKOC OKHMCIUTEIHbHO-BOCCTAHOBHUTECIBHBIC pcaKkuunu,
OKHUCJINUTCIIb, BOCCTAHOBUTCIb, OKHCIJIICHHUEC, BOCCTAHOBJICHHUC.




64 OxucauTenbHo- Ypok - Knaccupumupyror XuMUYECKHE peaklMid IO TMPU3HAKY «U3MEHEHHUE
BOCCTaHOBUTEJIbHBIE MIPAaKTUKYM CTEIIEHEN OKUCIIEHUSI 2JIEMEHTOBY.
peakuun OnpenenstoT OKHCIUTENIb U BOCCTAHOBHUTENb, ITPOLECCHl OKUCICHUS U
BOCCTaHOBJICHHSI.
65 O06o06uenue u Oo6o6matormumii | O60061a0T U cucTeMaTH3UPYIOT cBou 3HaHMA 1o Teme: «I13 u IICXDO» u
CHUCTeMaTH3alrs 3HAHUI YpPOK «Ctpoenue BemectBa. OBPy». [IpuMeHsI0T Ha IpakTHKE paHee
no teMam: «I13 u TICXD» W3YYCHHBIN MaTepuan, paboTas 1Mo rpymnmnam ¢ 3aJaHisIMH Pa3HOTO
u «CTpoeHue BelecTna. YPOBHS CIIO)KHOCTH
OBP»
66 KonTponbHas padota 1o VYpoxk — koHTpons | [IpuMeHsIOT Ha pakTHKe paHee U3y4eHHBIH MaTepual, paboTas 1o
temaM: «[13 u [ICXO» u 3HAHUU TpYIIaM C 3aJaHUSIMUA PA3HOTO YPOBHS CII0KHOCTH,
«CTpoeHue BEIECTBA. BBINOJIHSIOT KOHTPOJIBHYIO PaboTy.
OBP»
67 Pemenne pacueTHbIX Ypoxk - PewaroT pacueTHbIe 3a1a4H.
3ajau IPaKTUKYM
68 IIpomexyTouHas VYpok —koHTponst | IlpuMeHsitoT Ha MpakTUKE paHee U3yYEHHBINH MaTepua, paboTas 1o
aTTecTalys 3HAaHUUI IpyNIam ¢ 3alaHAsIMU Pa3HOrO YPOBHS CJI0KHOCTH,
BBINOJIHAIOT KOHTPOJIbHYIO padoTy.
9 kaace
Ne | O6opynoBanne Touxkn Tema ypoka dopMa opraHu3aumu Buabl yueOHoii 1esiTe IbHOCTH
n/m | pocra ypoKa
IMoBTOpeHue 1 06001IeHNE CBeeHNIT IO Kypey 8 kiacca. Xumuueckue peakuuu (5 1)
1 Knaccuduxanums VYpok ycBoeHust HOBBIX | XapakTepH3yroT OKCH/bI, THIPOKCH IbI (OCHOBaHUS, aM(OTEpHbIE
HEOPraHUYECKUX 3HaHUI TUAPOKCUABI, KUCIOPOACOAEPKAIINE KUCIOTHI) U COJIM IO IIaHYy:
BEIIECTB U UX COCTaB, CIIOCOOBI 00pa30BaHMsI Ha3BaHUI, XapaKTepHBIE
HOMEHKJIaTypa CBO¥CTBa U nonydeHue. KnaccupuuupyroT OKCHIbI, THIPOKCHUIbI
(ocHOBaHUs, aM(OTEpHBIE TUAPOKCHUIBI, KUCIOPOJCOAEPIKALIHIE
KHCJIOTBI) U COJIM TI0 Pa3IMUHBIM IIPU3HAKaM. YdaTcs
MIOATBEPKIATh XapaKTEPUCTUKY OTIENBHBIX MIPEICTaBUTEICH
KJIACCOB HEOPraHUYECKUX BEUIECTB YPAaBHEHUAMHU
COOTBETCTBYIOIUX PEAKLHI. PaCKpBIBalOT B3aMMOCBSA3b MEKAY
KJIACCAMU HEOPraHWYECKUX COEIMHEHUH, KaK TeHETUYECKYIO
2 Knaccuduxanus VYpok ycBoeHHsI HOBBIX | OOBACHSIOT MOHATHS «XUMHUYECKas peakLus», «peakluu
XUMHUYECKHUX peaKlUi 1o 3HaHUI COEJIMHEHUS», «PEAKIIUH Pa3JIOKEHUD», «PEAKIIMY OOMEHAY,
pa3IUYHBIM OCHOBAaHUSIM




Bxonnas
JTUarHoCTHYecKas pabora

Ypok KOHTpOJIsI 3HAHUH

«peaKkLuu 3aMEIICHUs», «PEeaKIK HeNTpaIn3aumy,
«3K30TEPMHUUECKHUE PEAKLIUNY, «IHIOTEPMUUYECKUE PEAKLII,
«0OpaTUMbIE peaKIn», «KHEOOPATUMbIE PEAKIIIID,
«OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIIY, «TOMOTE€HHBIE
peaKLuny, «reTepOreHHbIe PEeaKIUNy, «KaTaTUTUYECKUE
peaxImny», «HeKaTAIUTUHIECKUE PEAKLIUN, «TeTIoBOH 3 dekT
XUMHUYecKo peakuuny. Kinaccupuuupyror xumMuyeckne peakinu
110 pa3JIU4HbIM OCHOBaHUSIM. ONpenesoT OKUCINUTEND U

BOCCTAHOBHUTEIb, IIPOLECCHI OKUCIICHHUS U BOCCTAHOBIICHHUS.
HaGmnronaroT 1 oNHChIBAIOT PEaKIMU MEKy BEIIECTBAMH

OOBACHSIOT YTO TAKOE «CKOPOCTh XMMUYECKON
peakuum». ApryMeHTUPYIOT BEIOOD €IMHUI]
M3MEpEHUs. Y CTaHABIIMBAIOT IPUYMHHO-CIICICTBEHHBIE CBA3U
BIIMSTHUS Pa3InYHBIX (PAKTOPOB Ha CKOPOCTh XUMUYECKUX

Hudgposas maboparopus [TonsaTHe o ckopocTn Ypok —uccaenoBaHue
RELEON XUMHYECKON PEAKIIUH.
Hudposoit natank
TEMIIEPATYPhI INTATUHOBBIN
Karanu3

peakuuii. HaGmrogaroT 1 ONMKMCHIBAIOT PEAKITUH MEXKIY
BEIIECTBAMH C ITOMOIIBIO PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA
XUMHH. [IpOBOIAT ONBITHI, MOATBEPKIAAIOIINE 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOU PEaKIMK OT Pa3INYHBIX (JaKTOPOB

Xumuyeckne peakuun B pacrBopax (10 u)

DNEKTPOIUTHYECKAS
JIACCOLIAAIUS

Ypok - uccaegoBanue

XapaKTepI/I3yIOT MOHATHA «QJICKTPOJIMTHUYCCKAA AUCCOIHUALIUA»,
(BJICKTPOJIUTED), KHECIJICKTPOJIUTED). YcranaBauBaloT MNPpUIUHHO-
CJICACTBCHHBIC CBA3U MCKIY HpI/IpOJIOfI QJICKTPOJINTA U CTCIICHBIO
€ro Auccomuanmu. YcraHaBiIuBarT MNPUYIUHHO-CIICACTBCHHBIC
CBsA3U MCIKAY TUIIOM XHMHYECKOM CBSI3U B SJICKTPOJINUTEC U
MECXaHHU3MOM €TI0 Aucconraiu.

Hubposast maboparopwst OCHOBHBIE TTOJIOKCHUS VYpok yCBOEHHS HOBBIX | XapaKTE€PU3YIOT MOHATHS «CTETIEHb TUCCOLMALUNY, «CHUIIbHBIE
RELEON TEOPUU 3HAHUM ANEKTPOJIUTHD, «CIA0BIC ATEKTPOIUTHD, KKATUOHBD, «AHUOHBD,
LugpoBoii gaTank ANEKTPOJINTUYECKOU «KHUCJOTBI», «KOCHOBAHUS», «COJIN». COCTaBIAIOT YpaBHEHUS
SIEKTPOIPOBOIHOCTH nucconuanuu (TI1) 3JIEKTPOJIUTUYECKON TUCCOLMALMM KUCIIOT, OCHOBAHMM U COJIEM.
NnnrocTpupyroT npuMepaMu OCHOBHBIE MTOJI0KEHUS TEOPUHU
3JIEKTPOJIUTUYECKON AUCCOLUALNY.
Pa3nnyaroT KOMIIOHEHTHI JJOKa3aTENbCTB (TE3UCOB, ApTYMEHTOB U
(hOpMEI TI0Ka3aTeILCTBA)
Xumuueckue CBOMCTBa KomOunupoBaHHbII XapakTepusyroT o0II1e XMMUYECKHUE CBOMCTBA KUCIIOT C
KHUCIIOT B cBeTe TOJ] YPOK MTO3UIIMM TEOPUH JICKTPOIMTHYECKON TUCCONUALINN.




XUMUJecKue CBOlCTBa
KUCIIOT B cBeTe TO]]

Ypok- npakTUKyM

CocTaBisIIOT MOJIEKYJISIPHBIE, TIOJTHBIE U COKPAILICHHbBIE HOHHBIE
YpaBHEHUS PeaKklUid ¢ y4acTUEM KHUCIIOT.

ApPrymMEHTUPYIOT BO3MOKHOCTb MPOTEKAHUS PEAKIIUH C
y4acTHEM KHUCJIOT Ha OCHOBeE IpaBuiia beprosie u psiga
AKTUBHOCTH METAJUIOB. [I[pOBOJSAT OMBITHI, MOATBEPKIAIOIIIE
XUMHUYECKHE CBOIMCTBA KHCJIIOT, C CO6JIIOI[€HI/I€M IIpaBHJI

TeXHUKHU Oe3omacHocTu. HabmoaaroT 1 onuchIBaloT peakuu ¢
Y4acTHEM KHUCIJIOT C IOMOIIBIO0 PYCCKOTO (POJIHOIO) SI3bIKa U
SI3bIKa XUMHUH

10 XUMu4ecKre CBOMCTBa KomOuHMpoBaHHBIM CocCTaBIAIOT MOJIEKYJISPHBIE, ITOJHBIE M COKPAILEHHBIE HOHHBIE
OCHOBaHUU B CBETE YPOK YPaBHEHUS PEAKLUN ¢ y4aCTHEM OCHOBAaHMM.
TEOPUH ApPrymMEHTHUPYIOT BO3MOXHOCTb IPOTEKAHUS PEAKIIUIM C
DIIEKTPOJINTUYECKOU y4acTHEeM OCHOBAaHMM Ha OCHOBE IIpaBuia beprouie.
IMCCOLIMALIAN IIpoBOAAT OIBITHI, MOATBEPKAAIOIINE XUMUYECKHAE CBOMCTBA
OCHOBAHHUH, C COOIIIOAEHUEM MIPABUI TEXHUKH O€30MaCHOCTH.
HaOnronaroT 1 ONUCHIBAIOT peakUK ¢ y4aCTHEM KHCIIOT C
MOMOIIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA XUMUU
11 | Hudposas maGoparopus XuMHUyecKkue CBOMCTBa | YPOK YCBOEHHUSI HOBBIX [ XapaKTepH3yIOT 00IIMEe XMMUYECKHE CBOMCTBA COJICH ¢ MO3UIMHA
RELEON COJICi B CBETE TEOPUH 3HAHUU TEOPUU BJIEKTPOTUTAYECKON AUCCOLUALIH.
Llndposoii naTank IIEKTPOIUTUYECKON CocTaBisI0T MOJIEKYIISIPHBIE, TIOJHBIE M COKPALLICHHBIE HOHHBIE
3JIEKTPONPOBOIHOCTH TUCCOIaLig YpaBHEHUS PEaKIUil C yuacTUEM COJIeHl.
ApPryMeEHTHpYIOT BO3MOXHOCTb IPOTEKAHUS PEAKLIUH C
y4acTHeEM coJiel Ha ocHOBe npaswiia beprome. IIpoBoast
OTIBITHI, TOATBEPKAAIOIINE XUMUYECKUE CBOICTBA COJIEH, C
coOJII0ICHIEM MPaBUIJI TEXHUKHU 0€3011aCHOCTH.
HaGmnronaroT ¥ ONMCBIBAIOT PEAKLUU C YYaCTHEM COJIeH C
TTOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMUU
12 IlonssTie o THIOpONIMU3E KomOnHMpOoBaHHBIN Y cTaHaBIMBAKOT 3aBUCUMOCTB MEXKY COCTABOM COJIU U
coseu YPOK XapaKTepoM I'MApoJn3a. AHaIU3UPYIOT CPely PacTBOpa COJIU C

MOMOIIIbIO UHIUKATOPOB. [I[pOrHO3UPYIOT TUIT THPOIIK3a COJIH
Ha OCHOBE aHaJIN3a ero OpMyIibl




13 | Ludposas nabopatopust [Lp. Ne 1. Pemienne VYPokK - mpakTuKym VYyarcs oOpamaTtbcsi C JIaOOpaTOpHBIM O00OpPYTOBAaHUEM U
RELEON AKCIIEPUMEHTATHHBIX HarpeBaTeIbHBIMU TPUOOPaMU B COOTBETCTBUH C MPaBUIAMH
LludpoBoit rarunk 3a/1a4 1o Teme TEeXHUKH Oe3omacHocTH. HalirogaroT cBOICTBa 3JIEKTPOIUTOB U
3JIEKTPONPOBOHOCTH «QNEKTPOIUTHIECKAS MPOUCXOJAIIMX C  HAMU  sBleHuid. HaOmogator u

JICCOIIHAITUS» OMUCHIBAIOT PEAKLIMU C YYaCTHEM OHJIEKTPOJIUTOB C TMOMOIIBIO
€CTECTBEHHOT'O (PyCCKOTO WM POJIHOTO) SI3bIKA U SI3bIKA XMUMUU.
@opMyIHPYIOT BBIBOABI IO  pe3ylbTaTaM IPOBEACHHOIO
IKCTIEPUMEHTA
14 O0o00611IEHNE U Ypok 0600111eHUS U O0600611a10T U CUCTEMATU3UPYIOT CBOU 3HAHUS 110
cUCTEMaTH3aIHs CUCTEMaTH3aIiN TeMe: «XUMUYICCKUE PEaKIMH B PacTBOpax
3HAHUU TIO TEME 3HAHUH ANEKTPONUTOBY. [[pUMEHSIOT Ha TPAKTHKE paHee N3yUEHHBIH
«XAMHYECKHE PEaKIIUN MaTtepual, padboTas 1o TPyIIaMm ¢ 3aJaHHSIMH Pa3HOTO YPOBHS
B pacTBOpax CIIO’KHOCTHU
JJIEKTPOJTUTORY
15 K.p.Ne 1 o teme YPOK KOHTpOJIS [IpuMeHsIOT Ha IPAaKTHUKE paHee U3y4eHHBIN MaTepual, padboTas
«XUMHUYECKUE PEaKIIUU 0 TPYIIaM C 33IaHUSAMU Pa3HOTO YPOBHS CIOXKHOCTH,
B pacTBOpax BBITIOJTHSIOT KOHTPOJBHYIO padoTy.
AIIEKTPOIUTOBY
Hemetannbl 1 ux coequnenns (25 )
16 OO01mas XxapakTepuCTUKa VYpok — uccnenoBanue | OOBSICHSIOT UTO Takoe HemeTautbl. CpaBHUBAIOT aJUIOTPOITHBIC
HEMETaJJIOB BUJIOM3MEHEHUS KUCIOpoaa. PackppIBaTh NpUYMHBI AJITIOTPOIUH.
XapakTepu3yroT XUMHUECKHUE HIIEMEHThI-HEMETAJUTbI B POCTHIC
BEIECTBa-HEMETaJIbl: CTPOCHUE, GPU3NYECKHE U XUMUYECKUE
cBoiicTBa HeMeTaII0B. OOBSCHSIOT 3aBUCUMOCTD OKHCITUTEIIBHO-
BOCCTaHOBUTEJIBHBIX CBONCTB 3JIEMEHTOB-HEMETAJJIOB OT UX
10J10keHus B [lepuoanyeckoi cucreMe XUMUYECKUX AJIEMEHTOB

17 OOmas KomOuHupoBaHHbIN XapakTepu3yloT cTpoeHHe, (PU3NIeCKre U XUMHUUECKUe

XapaKTePUCTHUKA YpOK CBOICTBA, IOJYyYCHHUE U PUMEHEHHUE TAJIOTCHOB B TTAHE
anemeHnToB VIIA rpynmbt 0011ero, 0COOEHHOTO U €AMHUYHOTO.
— TaJIOTCHOB YCTaHaBIMBAOT MPUYUHHO-CIICACTBCHHBIC CBSI3H MEXTY

CTPOEHHEM aTOMa, XUMUYECKOH CBA3bI0, TUIIOM
KPUCTAJTNYECKON PELICTKH raJIOr€HOB, UX (PU3NUYECKUMU U
XMMHYECKHMH CBONCTBAMU
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CoenuHeHus rajJoreHoB

Ypok ycBOEHHUSI HOBBIX
3HAHUU

XapakTepus3ylT COCTaB, (PU3MUYECKUE W XUMHUYECKHE CBOMCTBA,
MIOJIyYEHUE M  IPUMEHEHHE COCJUHEHMH  TaJloT€HOB C
HCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) S3bIKA U SI3bIKA XUMHUHU.
Ha3zpiBaroT coennHeHUs rajoreHoB 1o (opMylie U COCTaBISIIOT
dbopMynIBl MO WX Ha3BaHWIO. YCTAHABIMBAIOT MPUYHHHO-
CJIE/JCTBEHHBIE CBS3M MEXKIY XUMHUYECKOW CBS3bIO, THUIIOM
KPUCTAJUIMYECKOM  PEIIETKH  COCAMHEHWM TaJOr€HOB, MX
(bU3MYECKUMU U XUMUYECKUMU CBOMCTBAMHU.

[TpoBoAsT, HAOIIOAAOT M OMUCHIBAIOT XUMUYCCKUH IKCIICPUMEHT
10 PaCIO3HABAHHWIO TaJIOTCHU-MIOHOB C COOJIOJCHHEM IIPaBHII
TEXHUKHU 0€30I1aCHOCTH.

BbIIOTHAIOT pacueTsl 10 XUMHUYECKUM (opMyJiaM U YpaBHEHUSIM
peakiuii, MPOTEKAIOUINX C YIaCTHEM COeIMHEHUH rajJoreHoB

19 ILp.Ne 2. «<M3yuenue VYPOK- pakTuKym Vyarcs oOpamarkcsi ¢ J1a0OpaTOpHBIM 00OpPyTOBAaHHWEM U
CBOMCTB COJISTHOU HarpeBaTeIbHBIMU TPUOOPAMU B COOTBETCTBUH C MPaBUIAMH
KHCJIOTBD» TEeXHUKH Oe3omacHocTH. HabmronaoT CBONCTBA AJIEKTPOJIIUTOB U
OPOUCXOIAIIMX C  HUMH  sBleHWd.  HaOmonmator  u
OINKCHIBAIOT PEAKLUUU C Y4YaCTHEM OHJIEKTPOJIUTOB C IOMOIIBIO
€CTEeCTBEHHOI'0 (PYCCKOTO WJIM POJHOTO) SI3bIKA U SI3bIKa XUMUHU.
@OopMyIHPYIOT BBIBOJBI IO  pe3yjbTaTaM  IPOBEACHHOTO
JKCIIEpUMEHTA
20 OO01mas xapakTeprucTuKa KomOuHupoBaHHbII JaroT o01ryro XapakTepUCTUKY aTOMaM, MPOCTHIM BEIIeCTBaM U
aneMeHToB VI A - YPOK COCJIMHEHUSM XAJIBKOT€HOB B 3aBUCUMOCTH OT MX IOJIOKECHHS B

xanbkoreHos. Cepa

[Tepuoanueckon CHUCTEME. XapakTepusyroT CTpOEHHUE,
ajoTponus, GU3NYecKue 1 XUMUYECKHE CBOICTBA, MOTYYCHHUE U
IIPUMEHEHHUE CEPbl. Y CTAHABIMBAIOT IPUYUHHO-CIICICTBECHHBIC
CBA3U MEXKIY CTPOCHUEM aTOMa, XMMHYECKOU CBS3BIO, THUIIOM
KPUCTAJUIMYECKOH  pemeTKH cepbl, ¢ (U3HYECKUMH H
XUMUYECKUMH CBOMCTBAMU.

BEIMOTHSIOT pacyeThl MO XUMHUYECKUM (opmyrnam u
YPaBHEHUSIM PEAKINN, IPOTEKAOIINX C YYaCTHEM CEPBIL.
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CepoBonopoa u
Cynb(huabI

KomOuHMpoBaHHBIM
YPOK

XapakTepusyroT COCTaB, PU3NUECKHE U XUMUUECKUE CBOWCTBA,
MOJIYYCHHUC U ITPUMCHCHUC COGI[I/IHGHI/II\/'I CCPBI B CTCIICHU
OKHUCJICHUS -2 C UCTIOJIb30BaHUEM PYCCKOTO (POTHOTO) SI3bIKA U
si3pIka XuMun. Ha3piBaror COCANHCHUA CCPBI B CTCTICHU
okuciaeHus -2 1o ¢popmyse u CocTaBiasOT GOPMYIIBI TIO UX
Ha3BaHMI0. COCTaBIAIOT MOJIEKYJIIPHBIE U NOHHBIE YPaBHEHHUS
pEeaKInii, XapaKTEPU3YIOIINE XUMUYECKIE CBOMCTBA
COCIIMHEHUH Cephl B CTENICHU OKUCIICHHUS -2.

OnuchIBaIOT MPOLIECCHI OKHCJICHHUS-BOCCTAaHOBJICHHUS,

OINPEAEIISIOT OKHUCIIUTEND " BOCCTaHOBHTEIIb "

COCTaBJIAIOT JICKTPOHHBIN OajaHC B peakHsIX ¢ y4acTUEM CEpPbI
B CTETICHU OKUCIICHUS -2.

YCTaHaBIMBAIOT  NPUYUHHO-CIEICTBEHHBIE  CBSA3M  MEXKIY
XUMHUYECKON  CBSI3bIO, THUIOM KPUCTALIMYECKOW  PELICTKU
COCMHEHUN cepbl, HUX (U3NYECKUMH U  XUMHUYECKHUMHU
CBOMCTBAMH

22

Kucnoponnsie
COETUHEHUS CePbl

KomOuHanpoBaHHbIN
YPOK

3anuceiBaloT GOPMYJIBI  OKCHIOB  CEpbl,  HA3bIBAIOT WX,
ONMCHIBAIOT CBOMCTBA Ha OCHOBE 3HAHMM O KUCIOTHBIX OKCUAAX.
XapakTepu3yloT COCTaB, (GU3NUYECKHE M XMMHUYECKHE CBOWMCTBA
CEpPHOM KUCIOTHI KaK 3JIEKTPOJIUTA C UCIIONB30BAHUEM PYCCKOTO
(pomHOTO) sI3bIKA U s3bIKA XUMHH. COCTABIAIOT MOJICKYJISIPHBIC U
VOHHBIE YPABHEHUSl PEAKLMM, XapaKTEPU3YIOLUIUX XUMUYECKHE
CBOWCTBA CEPHOM KUCIOTHL. Pacmo3HaioT cynbhaT-nOHEIL.
XapaKTepusyrT CBOMCTBA KOHLIEHTPUPOBAHHOMN CEPHOM KUCIOTHI
KaK OKHMCIIUTEJIS C UCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U
s3plka  XUMHUH.  COCTaBISIOT ypaBHEHHUS OKUCIIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKLIUN METOJOM 3JIEKTPOHHOIO OanaHca.
BbimonHsAOT pacyéTel MO XUMHYECKUM  dopMmynamM U
YpaBHEHMAM pEaklMd, MpOTEKAaloMUX C Y4YaCTHEM CEpHOM
KHCJIOTBI.

HabmroaroT 1 OMuchIBalOT XUMHUYECKHI SKCIEPUMEHT
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I[Lp. Ne 3. «U3yuenue
CBOWCTB CEepHOH
KHCJIOTBD»

Ypok — mpakTUKyM

VYyarcs oOpamarbcsi ¢ J1aOOpaTOpHBIM 00OpPYIOBAaHUEM U
HarpeBaTeIbHBIMU TPUOOPaMU B COOTBETCTBUH C MPaBUIAMH
TeXHUKH Oe3omacHocTH. HabmomaroT cBOMCTBa AIEKTPOJIUTOB U
MPOUCXOIALINAX C HUMU SIBJICHUH. Hao0mrozarot "
OTHMCBIBAIOT PEAKIIMU C YYaCTUEM OJJICKTPOJUTOB C IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WM POIHOTO) SI3bIKA U S3bIKA XUMHUH.
DopMyIMpYIOT BBIBOABI O  pe3yJabTaraM  IMPOBEIACHHOTO
IKCIICPUMEHTA

24

OOmuas

XapaKTepUCTHKA
XMMHUYECKHUX 3JIEMEHTOB
VA rpynmnsl. A3ot

KomOunupoBaHHbII
YPOK

JlatoT o0u1yr0 XapakTepUCTUKY aTOMaM, MPOCTHIM BEIIECTBAM U
COCJIMHEHUSM IMHUKTOIN€HOB B 3aBUCHUMOCTH OT MX MOJIOKEHHS B
[Tepuoanueckon CHUCTEME. XapakTepus3yroT CTpPOEHUE,
¢du3nueckre U XMMHYECKHUEe CBOICTBA, MOJIyYeHHE U IPUMEHEHHE

a3oTa C MCIOJIb30BAHUEM PYCCKOTO (POJHOrO) SI3bIKA M sA3bIKA
XUMUH.

HaspiBatoT coenauHeHust asora 1o QopMmyle H COCTaBISIOT
bopMyiIbl MO MX Ha3BaHUIO. YCTAHABIMBAIOT IPUYMHHO-
CJIEJICTBEHHBIE CBSI3M MEXJy CTPOEHHUEM aToMa U MOJIEKYJIbI,
BUJIOM XUMHMUYECKOW CBSI3M, TUIOM KPHCTAIJIMUECKOM PEIICTKH
a30Ta ¥ ero (U3NYECKUMU U XUMHYECKUMH CBOMCTBAMH.
BBINosHAIOT pacyeThl 10 XMMUYECKUM (OpMYJIaM U ypaBHEHUSIM
peaxiyii, IPOTEKAOIUX C YYaCTHEM a30Ta

25

Ammvuak. Conu aMMOHUS

YpoK yCBOEHHS HOBBIX
3HaAHUH

CocTaBsoT bopmyIbl o HX Ha3BaHUSIM.
3anuchIBalOT MOJIEKYNISIPHbIE U HMOHHBIE YpaBHEHUS peakUui,
XapaKTepU3ylllue XUMHUYECKHE CBOWCTBA aMMHaKa M COJei
AMMOHMUSA. COCT&BJ’I?IIOT ypaBHeHI/ISI OKHCJIINTCIIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUN C y4acTHEM aMMHAaKa C TIOMOIIBIO
3JICKTPOHHOTO OajaHca.

yCTaHaBHI/IBaIOT HpI/I‘-II/IHHO-CJ'IeI[CTBeHHLIC CBS3U MG)K,Z[y
BHJIaMH XUMHUYECKHX CBS3€H, THUIMAMHU KPUCTAJUIMUECKHUX
pEIICTOK aMMHaKa M COJiell aMMOHHUS U HMX (PU3HMUECKUMH U
XUMUYECKMMH  CBoMcTBamH. [IpoBoasT, HaOmomaloT u
OIINCBHIBAKOT XI/IMI/ILIGCKI/Iﬁ 3KCHepI/IMeHT 110 pacn03HaBaHmo
WOHOB  aMMOHHUSI €  COOJIIOZIGHMEM  MPaBWJI  TEXHUKH
0e30IaCHOCTH.

BeimonHsitoT  pacu€Thl MO XMMHUYECKUM  GopMylnamM U
YpaBHEHUSIM PEAKIIMi, MPOTEKAIOIIUX C yYaCTUEM aMMHaKa
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ILp.Ne 4 «ITomyyenune
aMMHUaKa U U3yuUCHUC
€ro CBOMCTB)»

Ypok - mpakTUKym

[Tomygator, coOuparoT W pacro3HalT aMMmHuak. PabortaroT ¢
1a00paTOPHBIM 00opya0BaHUEM u HarpeBaTeIbHbIMU
npubopaMu B COOTBETCTBHM C  NpPaBWIAMH  TEXHHKH
O0e3omacHocTH. HabOmiomaroT W ONUCBHIBAIOT ~ XUMUYECKUI
AKCTIEPUMEHT C TOMOIIBI0 PYCCKOTO (POJHOTO) SI3bIKA M SI3bIKA
xumur. GOpMyTUPYIOT BBIBOJIBI IO PE3YJIbTaTaM MPOBEIACHHOTO
skcnepuMmeHTa.  COTpygHHUYAIOT B  Mporecce  y4eOHOro
B3aMMO/ICHCTBHS IPU PabOTE B rPyIIax

27 | Ludpposas naGoparopust Kucnoponconepxkamme | VYpok - uccnenoBanvie | 3aMuChIBAIOT — PEAKIUA,  XapaKTEPU3YIOIIHE XUMHYECKHE
RELEON COEIMHEHHS a30Ta CBOICTBa OKCHJIOB a3oTa.Y cTaHaBINBAIOT MPUYMHHO-
].[PI(I)pOBOfI JATYUK CJICACTBCHHBLIC CBsI3HU Me)KIIy BUJIOM XI/IMI/I‘IGCKOI\/'I CBA3HU, TUIIOM
ATEKTPONPOBOIHOCTH KPUCTAJLTAYECKON PENISTKH OKCHUJIOB a30Ta U MX (PH3UICCKUMH U

8 KuCIopOacOonepaIme KOMOHHHPOBAHHbIH XAMUYECKAUMU CBoncUTBaMH.XapaKTepmy}oT cocTaB, GU3HYECKUE

COeAMHEHNS a30Ta yPOK U XUMHYCCKHE CBOWCTBA a30THOM KHUCIIOTBHI KaK JJIEKTPOJIUTA,

IIPUMEHEHHUE C HCIIOJIb30BAHMEM PYCCKOTO (POJHOrO) s3bIKa U
A3bIKa XUMUHU.

3anuchIBalOT MOJIEKYJSIPHBIE M HOHHBIE YpPAaBHEHHUS peakLui,
XapaKTepU3yIOIUe XUMUYECKUE CBOMCTBA a30THOM KHCIIOThI KaK
anekrponuta.lIpoBoasT, HAOMIOJAIOT U ONUCHIBAIOT XUMHYECKHUIMA
HKCHEPUMEHT, XapaKTepU3YIOIIUN CBOMCTBA a30THOW KHCIIOTEHI
KaK  JJCKTPONUTA, C  COONIIOJICHMEM TpPaBWI  TEXHUKH
0€30MaCHOCTH.

XapakTepu3yroT a30THYIO KUCJIOTY KaK OKUCINTENb. COCTaBIAIOT
ypaBHEHHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH,
XapaKTEepU3YIOIINUX XUMUYECKHE CBOMCTBA a30THOM KUCIIOTHI KaK
OKHCIIUTEJIS], C IOMOILBIO 3JIEKTPOHHOT0 OanaHca. [IpoBoasrT,
HaO0JII0/1al0T U ONUCHIBAIOT XUMUYECKUIN IKCIIEPUMEHT,
XapaKTEepU3YIOIINK CBOMCTBA a30THOM KUCIJIOTBI KaK OKUCIIUTENS,
¢ cOOJIIOIEHUEM NTPABHJI TEXHUKU 0€3011aCHOCTH
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docdop u ero
COCAUHCHUA

Ypok - mpakTUKym

XapakTepu3yloT CTPOCHHE, aJUIOTPONHUi0, (U3HYECKHE U
XMMHUYECKHE CBOMCTBa, MOJIyueHUE W TNpuMeHeHue (ocdopa c
WCTIOJIB30BaHUEM PYCCKOTO (POIHOTO) S3bIKA U S3bIKA XUMHH.
CamocTosITeTbHO ONMUCKHIBAIOT cBOiicTBa okcup dochopa(V) kax
KHCJIOTHOTO OKCHJIa U CBOMCTBA OpTO(HOCHOPHONU KHCIIOTHI.
HpOBOI[SIT, HaGHIOIIaIOT U OIHUCBIBAIOT XUMUYCECKUHU 9KCIICPUMCHT
c coOmtoieHreM MpaBHII TEXHUKHU 0€30MacHOCTH.
Pacno3naror dochaTt-noHb

30

Oo6mas
XapaKTePUCTHUKA
2JIEMCHTOB v
IpyHIbL. YTIepos

A-

Ypok 0600111eHUS U
CHCTEMATH3ALINI
3HAaHUU

JlaroT oOLIyI0 XapaKTepUCTHKY aTOMaM, IMPOCThIM BELIECTBAM U
COEIMHEHUAM 3JIeMEHTOB [V A- rpynmnsl B 3aBUCHMOCTH OT HX
nonoxenuss B llepuoguueckon cucreme. XapakTEepU3yHOT
CTPOEHUE, aJUIOTPOIUI0, (PU3UYECKUE M XMMHUYECKHE CBOWCTBA,
MOJTy4YeHHE U MPUMEHEHUE aMOp(HOT0 YIIIepoaa U €ro COPTOB C

HCIIOJIb30BAaHUEM PYCCKOTO (POAHOIO0) SI3bIKA U SI3bIKA XUMUH.
CpaBHHBAIOT CTPOEGHHUE U CBOWCTBA aliMa3a U rpadura.
OnuChIBalOT OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA
yriepoaa
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Kucnoponconepxaiue
COEIMHEHUS yriiepoaa

KonrtponsHo-
o0o0mammit ypok

XapakTepus3yloT COCTaB, (PU3UYECKUE M XMMHYECKHE CBOWCTBA,
MOJIYYCHHUEC U IPUMCHCHHUEC OKCHUAOB YIJICpOoaa € UCIIOJIb30BAaHUCM

PYCCKOTO (pomHOTO) SI3bIKA " SI3bIKA XUMUH.
YcTaHaBIUBaOT MNPUIUHHO-CIICACTBCHHBIC CBA3U MCKOY
BUJAMH XUMHYECKHUX CBS3CH, THIIAMH KPHCTAJLUTHYECKUX

PEIIETOK OKCHUOB yIriiepona, ux (GU3MUECKUMU U XUMUYECKUMU
CBOWCTBaMH, a Takke mnpuMeHeHueM. CoOM0MaT MpaBUia
TEXHUKH  OE€30MacHOCTH TPHU  KCIOJB30BAHUH  TIEYHOTO
OTOIUIeHHs. XapaKTepU3yIOT COCTaB, (PU3NUECKHE U XUMUYECKHE
CBOWCTBA, TOJYYCHHE W MPUMEHEHHE YTOJIBHOW KHUCIIOTBHI U €¢
coyieil (KapOOHATOB W THUAPOKApOOHATOB) C MCIOJb30BaHUEM
pycckoro (pOIHOTO) S3bIKA U SI3bIKA XUMUH.

NnmocTpupytoT  3aBUCUMOCTh  CBOWMCTB ~ COJIEM  YrOJbHOM
KHCIIOTBI OT HWX cocTtaBa. IIpoBoasaT, HaOmMODAIOT U
OTHCHIBAIOT XUMHUYECKHH SKCIEPUMEHT C COOJIOJICHHEM MPaBUI
TEXHUKH 0€30IacHOCTH.

Pacrioznator  kapOoHaT-MOH.  BBIMONHAIOT  pacyeThl MO
XUMHUYECKHM (HOpMYJIaM U YPAaBHCHHSM PEAKIUH, TPOTEKAIOIINX
C yJacTHeM COeIMHEHUH yriepoaa

32 | Hudposas maboparopus [Lp. Ne 5. «Ilonyuyenue Ypok — npakTUKyM [lonyuator, coOupalOT U pPACIO3HAIOT  YIJEKUCIBIA  Tras.
RELEON YIIEKHMCIIOrO ra3a u HaOnromaroT M ONKCBHIBAIOT XMMUYECKHM OJKCIHEPUMEHT C
LlndpoBoii raTunk U3y4EHHE €r0 CBOMCTBY MIOMOIIIBI0  PYCCKOro (POAHOr0) s3bIKa M fA3bIKA XHMHU.
3MEKTPONPOBOIHOCTH @opMyIUpYIOT BBIBOABI 10  pPe3ylbTaTaM IPOBEAECHHOIO

JKCTIEPUMEHTA.
CorpynHuuaroT B mpolecce y4eOHOro B3aMMOJEHCTBUA NpU
pabote B rpynnax

33 VYri1eBonopoasl KomOnHupoBaHHbII XapakTepu3yloT 0COOEHHOCTH COCTaBa M CBOMCTB OPraHUYeCKUX

YPOK

coeMHEHW.  Pa3imMuaroT  TpenesibHble W HENpeAesibHbIC




yriaeBonopoabl.  HaspiBaloT u  3anmuchIBalOT  (OPMYIIBI
(MOneKynspHbIE M CTPYKTYpPHBIE) Ba)KHEMILMX IpeCTaBUTENEH
yriaeBoopoaoB. IlpemnaraioT SKCEPUMEHT MO PaclO3HABAHHIO
COCIIMHEHUH HeIpeeIbHOro CTpocHHs. HaOnromaroT 3a XoioM
XMMHUYECKOT'0 SKCIIEPUMEHTA, OMUCHIBATh €r0 U JIeJaTh BBIBOJBI
Ha OCHOBe HaOmoaeHNH. PUKCUPYIOT PE3yIbTaThl SKCIIEPUMEHTA
C TIOMOMIBIO PYCCKOTO (POAHOrO) SI3bIKa, a TaKXKE C MOMOIIBIO
XUMHUYECKUX (GOPMYI U YpaBHEHUIA.

34 Kucnoponcoaepxaiue KomOuHMpOBaHHBIIH XapakTepus3yroT CIIUPTHI, KaK KHCIIOPOACOAEPKALLINE
OpraHUYECKHE YPOK opranuueckue coequHeHus. KrnaccupumupyioT cnupTel 1O
COEIMHEHUS ATOMHOCTH.
HaspiBaroT mpencraBuTeneil ogHO- U TPEXATOMHBIX CIUPTOB U
3aMMCBIBAIOT U3 (OPMYJIBL
XapakTepu3yrT KHCJIOTBI, KaK KHUCJIOPOJICOIEPKALLUE
OpraHUYECKHE COCIUHEHUS.
HaspiBaroT mpencraBuTenel MpeneNpHbIX W HENpPEIeIbHBIX
KapOOHOBBIX KHCJIOT U 3aIIMCHIBAIOT U3 (HOPMYIIBI.
35 Kpemnnii u ero KomOuHupoBaHHbII XapakTepu3yloT CTPOCHHE aTOMOB M KPHCTAJUIOB, (PU3NUYECKHUE U
COETMHEHUS YPOK XUMUYECKHE CBOMCTBA, MOJYYCHHE M NPUMEHEHHE KPEMHHUS C

WCIIOIB30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMHUH.
VYcTaHaBIMBAlOT  NPUYUHHO-CIICICTBEHHBIE  CBSI3M  MEXKIY
CTPOCHHEM  aTOMa, BUJAOM XUMHUYECKOM CBSI3H, THUIIOM
KPUCTAIJTMYECKONW PEIICTKH KPEeMHHUS, €ro (QHU3NYECKUMH U
XUMUYECKUMH  CBOMCTBaMHU.  BBINOMHSIOT  pacuerbl MO
XUMHUYECKUM (OpMyJlaM U YpaBHEHHSIM peaklui, MPOTEKAIOIINUX
C ydJaCTHEM KpEMHHMS M €ro COCAMHEHHM. XapaKTepHU3yIOT
cocTaB, (uU3MYECKHMEe U XUMHUYECKHE CBOMCTBa, MOJIy4YeHHE U
IIPUMEHEHHE COCIMHEHUN KPEMHHUS C UCIIOJIb30BAHUEM PYCCKOIO
(pomHoro) s3plka u si3bIka XUMHUHM. CpaBHUBAIOT JUOKCHJIBI
yraepoga M KpeMHMs. ONHCHIBAIOT  Ba)KHEWIIME  THIIbI
MPUPOJHBIX COEIMHEHUN KpPEMHHS KaK OCHOBHOI'O 3JIEMEHTa
autocgepsl. Pacno3HaroT cuuKaT-uoH
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CuinkaTHast
MPOMBIILJICHHOCTh

Ypok ycBOEHHS HOBBIX
3HAHUN

XapakTepus3yroT CHIIMKATHYIO IPOMBIIIIEHHOCTh M €¢ OCHOBHYIO
MPOAYKIINIO. Y CTAHABIMBAIOT aHAJIOTUU MEXKY Pa3IMYHBIMU
OTPaCJISIMH CUIIMKATHON MTPOMBIIIICHHOCTH

37 [lonyuenue HeMeTauioB | YpOK ycBOeHUS HOBBIX | ONHUCHIBAIOT HAXOKJIEHUE HEMETAJUIOB B IPUPO/IE.
3HAHUHI XapakTepu3yroT (paKIMOHHYIO IEPETOHKY KUJIKOI'O BO3yXa
KaK COBOKYITHOCTb (PM3UUECKUX MPOIIECCOB. APTYMEHTHPYIOT
OTHECEHHUE aKTUBHBIX HEMETAJIIIOB K OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIM IIPOLIECCAM
38 [losrydyeHne BaXXHENIINX YPOK - IpakTUKyM XapakTepu3yroT XUMH3M, ChIPbE, allllapaTypy, Hay4HbIe
XUMHYECKUX COeTMHEHUN MPUHLIMIIBI U IPOYKIUIO IPOU3BOCTBA CEPHOM KUCIIOTHI.
CpaBHUBAIOT IPOU3BOACTBO CEPHOM KUCIIOTHI C IPOU3BOJCTBOM
aMMHaKa
39 | Hudposas maboparopus O060061eHue o Teme KomOuHMpoBaHHBIH [IpoBOIAT OLIEHKY COOCTBEHHBIX JOCTH)KEHUI B YCBOGHUH TEMBI.
RELEON «HemeTasl 1 ux YPOK KoppekTUpyIoT CBOM 3HAHMS B COOTBETCTBHMH C IIAHUPYEMBIM
Iuposoii raTunk COCIMHEHU» pesynabraroMm. llomydaroTr XuMHUYECKyr0 HWHPOpPMANUK W3
3JEKTPOIPOBOAHOCTH pa3INYHBIX MCTOYHHMKOB. [IpencraBidioT HHPOPMALIUIO 1O TeMe
«Hemerannbl» B BUJie TaOJIUL, CXEM, OTIOPHOIO KOHCIIEKTA, B TOM
yucie ¢ npuMenennem cpeacts KT
40 K.p. Ne2 mo teme: YPOK - KOHTpOJIA [IpuMeHsIOT Ha IpaKTHKE paHee N3YUYEeHHBIM MaTepual, padortas
«Hemeranbl 1 ux 3HaHUI [0 TpymmaM C 3aJaHusAMH  Pa3HOrO YpPOBHS  CIIOYKHOCTH,
COCAMHEHUS BBINOJIHAIOT KOHTPOJIBHYIO padoTy.
MeTasjibl 1 ux coequHenust (17 1)
41 [looxeHHe METAIIIIOB B VYpok ycBoeHUs HOBbIX | OOBSACHAIOT 4YTO Takoe MeTaubl. Pasnuyaror  Gopmbl
[ leprnonueckoi cucteme, 3HAaHUU CYILIECTBOBAHUS METAJUIOB: 3JIEMEHTBI U IIPOCTHIEC BELIECTBA.
CTPOEHHUE aTOMOB U XapakTepu3yloT XMMHUYECKHE JJIEMEHTBI-METAUIBl 10  HUX
KpUCTAJIJIOB nonoxenuto B Ilepuonuueckont cucreme [[. WM. Menpaeneesa.
[IporHo3upyroT  CBOMCTBAa  HE3HAKOMBIX  METAUIOB IO
IIOJIO’KEHHUIO B [leprogudeckol cucteMe XMMUYECKHX JJIEMEHTOB
J. U. MenneneeBa. YCTaHABIMBAKOT IMPUYUHHO-CIIEICTBEHHbBIC
CBA3M MEXKIY CTPOCHHEM aTroMa, BUAOM XUMHYECKOU CBS3H,
TUIIOM KPUCTAJUIMYECKON PpEHIETKH METAUIOB — IPOCTBIX
BEUIECTB U UX COCAMHECHUN
42 OO0111e XUMHYECKHE KomO6uHupoBaHHbIN OOBACHSAIOT YTO TaKOE Psii aKTUBHOCTH MeTAJLIOB. [Ipumenstor




CBOIMCTBA METAJJIOB

YPOK

€ro JUIsl XapaKTepPUCTUKH XUMUYECKHX CBOMCTB ITPOCTBIX
BeIlIecTB-MeTasioB. O000UIAIOT CUCTEMY XUMUYECKHX CBOMCTB
METaJUUIOB KaK «BOCCTaHOBUTENIbHbIE CBOMCTBa». COCTABISAIOT
MOJIEKYJIIPHBIE YPABHEHUsI PEAKLUH, XapaKTepU3YyIOIIHUX
XMMHYECKHE CBOMCTBA METAJJIOB B CBETE YUCHHSI 00
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX IPOIIECCAX, @ PEAKIHH C
y4acTHEM 3JIEKTPOJIUTOB, IPEACTABIATh TAKKE U B MOHHOM
Buie. HabmromaroT 1 ONMChIBalOT peakiiui MEXy BEIIECTBAMU C
MIOMOILBIO PYCCKOT'O (POJHOTO) SI3bIKA U SI3bIKA XUMHUHU.
CaMOCTOSITENLHO IMPOBOJAT OIIBITHI, TIOATBECPKAAIOIINEC
XMMHUYECKHE CBOMCTBA METAJUIOB € COOJIIOIEHUEM IIPABUIT
TEXHHUKH 0€30M1aCHOCTH

43 OO011as XapaKTepUCTHKA Ypok ycBoeHUs HOBBIX | OOBACHAIOT OTHUMOJOTHIO HAa3BaHUS TPYIIBl  «IIEIOYHBIE
L11CJIOYHBIX METAJUIOB 3HaHUH MeTauIby. J[atoT o0y XapaKTepUCTHKY LIETOYHBIM METaJIaM
44 OO01mas xapakTeprucTukKa KomOnHupoBaHHbII 10 UX MNOJOXeHHIO B [lepmoandeckoil cuUCTEME XUMHUYECKHUX
LIEJIOYHBIX METAJIOB YPOK anemeHnToB J[. 1. Menneneesa.
XapakTepu3yloT CTPOCHUE, PU3NIECKHUE U XUMUYECKHE CBOMCTBA
LIEJIOYHBIX ~METAUIOB B CBeTe OOLIEro, OCOOEHHOro U
€IMHUYHOTO.
[Ipencka3piBatoT puU3MUECKUE U XMMUYECKHE CBOICTBA OKCHI0B
U TUJIPOKCHUJIOB IIIEJOYHBIX METAJIIOB HA OCHOBE UX COCTaBa U
CTPOGHUS M  MOJATBEPXkAaTh  IPOrHO3bl  ypaBHEHUSAMHU
COOTBETCTBYyIOIIMX  peakuuid.  IIpoBogsT  pacu€tsl 1O
XUMHUYECKUM (OpMysIaM M ypaBHEHHUSAM pEaKLUi, IPOTEKAIOIUX
C Y4aCTHEM HIEJIOYHBIX METAJIJIOB U UX COCAMHEHUN
45 OO011as XapakKTepUCTUKA VYpok ycBoeHHs HOBBIX | XapaKTepu3ylOT CTpoeHHe, (pu3nuecKkue 1 XUMUIECKHUEe CBOMCTBA
[11€]I04YHO3EMEIIbHBIX 3HAHUUI LIEJIOYHO-3EMEIIbHBIX METANIOB B CBETE OOIIEro, 0COOEHHOro U
METaJlIoB enunuuHoro. llpeackaspiBaloT (QU3MUECKUE U XUMHUYECKUE
46 OO1mas xapaKTepucTHKa KoMOnHMpOBaHHBIN CBOMCTBA OKCHJOB M TMIPOKCHAOB MeTauioB IIA rpymmel Ha
IETI0YHO3EMENBHBIX YPOK OCHOBE MX COCTaBa M CTPOEHUS U IOATBEP)KIAAIOT IPOTHO3BI
METaIJIOB YPaBHEHHUSMHU COOTBETCTBYIOLINX PEaKLU.

[IpoBoAsT pacyeTsl MO XUMHUYECKUM (HOPMYNIaM U ypaBHEHUSIM
peaKIii, MPOTEKAOIINX C YYaCTHEM IIEJTOYHBIX METAJJIOB U UX




COETMHEHUN
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JKécTKOoCTh BOAEI U
CIIOCOOBI €€ yCTpaHEHUS

Ypok ycBOEHHUSI HOBBIX
3HAHUU

OOBACHSIOT 4TO TaKoe «OKECTKOCTD BOJIBI».
PaSHanIOT BpeMeHHy}O nu HOCTO}IHHyIO KECTKOCTb BOJBI.
[IpennararoT crmocoObl yCTpaHEHHS KECTKOCTH BOABL. [IpoBoAT,
Ha6HIOI[aIOT U OIINCBIBAKOT XI/IMI/I‘-IGCKI/Iﬁ 3KCH€pI/IMeHT, C
COOJTIOJICHHEM TIPABIII TEXHUKH 0€301TaCHOCTH
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[L.p.Ne 6. «I[lomyuenue
’KECTKOU BOJBI U
CIIOCOOBI €€
yCTpaHEHUSI»

KomOnHaMpoBaHHBIN
YPOK

[Momydator, coOWparOT © pacMO3HAIOT YIJICKUCIIBIA  Tas.
Obparrarorcs c 1a00paTOPHBIM o0opynoBaHUEM u
HarpeBaTeIbHBIMH MPHOOPAMH B COOTBETCTBHUH C MpPaBUIAMHU
TEeXHUKHU Oe3omacHocTH. Habo1atoT U ONMUCHIBAIOT XUMHYECKHUM
SKCIIEPUMEHT C MOMOUIbI0 PYCCKOTO (POJHOIO) sI3bIKa M sI3bIKa
xuMu. QOpMyIUPYIOT BBIBOJBI IO PE3YNIbTaTaM MPOBEACHHOTO
skciepuMmeHTa.  COTpyaHMYArOT B Iporecce  yudeOHOTo
B3aMMO/JICHCTBUS IpU pabOTe B rpymmax
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AJIFOMHUHUI U €ETO
COEIMHEHUS

VYpox - mpakTUKym

XapakTepu3yrOT  AIIOMHHUA 1O  €ro  TOJIOKEHHIO B
[lepuonnueckont cucremMe xumuueckux diemeHtos . W
MenpeneeBa.  ONuChHIBaIOT ~ CTpOeHHE,  (QU3WYECKUE U
XMMHYECKHE  CBOMCTBA  QJIIOMUHHUA,  INOATBEpXKIas  HUX
COOTBETCTBYIOIIMMH YPaBHEHUSAMU PEAKIUN.

OOBACHAIOT JIBOMCTBEHHBIH XapakTep XHMMHUYECKHX CBOWCTB
OKCHJIA ¥ THJIPOKCUJIA AITFOMUHUS.
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Hudposas nabopaTopust
RELEON

HudpoBoii 7aT4nK TaBICHUS

Kemneso

Ypok yCBOEHHS HOBBIX
3HAHUAU
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CoenuHeHus xees3a

KomOuHMpoBaHHBIM
YPOK

XapakTepusyroT I0JIOKEHHE kene3a B llepuoanyeckoi cucreme
xuMmudeckux anemeHtoB J[. M. MennaeneeBa, 0coOeHHOCTH
cTpoeHusi aroma. OMNUCHIBAIOT (HU3MUYECKHE W XHMHUYECKHE
CBOMCTBAa JKeje3a, IOATBEPKIas MX COOTBETCTBYIOIIMMU
YPaBHCHUSIMH  PEAKIHUM. OOBACHAIOT  HAJIMYKME  JBYX
reHeTMYECKMX pAJOB COeNMHEHMH skeme3a Fe’+ u Fet
VYcTaHaBIMBaOT 3aBUCUMOCTh OOJacTell MPUMEHEHUs JKele3a U
€ro CILNIaBOB OT CBOMCTB. IIpoBOIAT pacdeTsl MO XMMHYECKUM
(dbopMyliaM U YpaBHEHUSM peakluil, MPOTEKAIOIINUX C y4acTHEM
xKenesa U ero coeluHeHui. HaGmoaloT 1 ONMKMCHIBAIOT peakiiu
MEX/1y BEIIeCTBAMU C MOMOIIbIO PYCCKOTO (POJHOTrO0) sI3bIKa U
SI3bIKa XUMHUH
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udpoas nadopaTopust
RELEON

udpoBoii naTynK JaBICHAS

[Lp. Ne 7 «Pemienune
HKCIIEPUMEHTATBHBIX
3a7a4 110 TeMe
«MeTab

YPOK-TIpaKTUKYM

DKCMEPUMEHTAIBHO HUCCIEAYIOT CBOMCTBA METa/VIOB W HX
COCIMHEHUM, pellaTh ASKCIEPUMEHTAIbHBIE 3aJayd 10 TeMe
«Metamnery. PabGoTtatoT ¢ mabopaTopHBIM 00OpyIOBaHHEM H
HarpeBaTeJIbHBIMH MPUOOpPAMH B COOTBETCTBHUU C IIpaBUJIAMU
TeXHUKU Oe3omacHocTH. HaOmromaroT CBOMCTBA METAIIOB M HX
COCTMHECHUH N SBICHUH, MPOUCXOISIIITUX C HUMM.
OnHCHIBAIOT XUMHUYECKHM SKCIEPUMEHT.
@opMyJIUPYIOT  BBIBOJBI IO  pe3yjbTaraM  IPOBEICHHOIO
skcriepuMenTa. Ormpeaenstor (ucxoAs U3 ydeOHOM 3aaaun)
HE00X0IMMOCTh HACIOIb30BAHUS HaOIIOIEHUS WA
SKCIEPUMEHTA
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Koppos3ust MeTalioB |
CIIOCOOBI 3aIIATHI OT HEE

Ypok ycBOEHHS HOBBIX
3HAHUU

OOBSACHSIOT YTO Takoe KOppo3us. Pa3znmuyaroT XUMHUYECKYI U
AJIEKTPOXUMHUUYECKYI0  KOppo3uu. MITocTpupyroT — HOHSATHS
«KOPPO3UA», «XUMHUECKAs] KOPPO3HS», <AIEKTPOXUMHUYECKas
KOppO3usl» TpHUMEpaMH. XapaKTePU3YIOT CIOCOOBI  3aIUThI
METaJJIOB OT KOPPO3UU
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MeTauibl B IPUPOJE.

Ypok yCBOEHHS HOBBIX
3HAHUI

KnaccupuuupytoT popMbl IPUPOAHBIX COEAMHEHUN METAIJIOB.
XapakTepu3yloT oOlIMe CIOCOOBI MONydeHHsT METaIoB: MHUPO-,
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[loHaTHE O METAILTYpTrUu

Ypoxk- ceMuHap

TUAPO- U DJIEKTPOMETaJUTYpPIrHH.

KoHKpeTu3upyoT 3TH crmocoObl NMpUMEpaMH U ypaBHEHUSMHU
peaxIuii ¢ COCTaBICHUEM IIEKTPOHHOI O OanaHca.

OnuceiBalOT JOMEHHBI  IMpOLECC M AJIEKTPOIUTUYECKOE
MOJTy4EHHE METAJIIOB.

Paznuyaror uepHbIe ¥ IBETHBIE METAJIJIbI, UYTYHBI U CTAIH
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O00011IeHHE 3HAHNM 10
TeMe «MeTabl»

O6o0maromuit ypok

O0001Ial0T U CUCTEMATU3UPYIOT CBOM 3HAHUS 110

teme: «Metaiuibl». [IpUMEHSIOT Ha MPAaKTHKE paHee H3y4CHHBIH
Matepua, paboTas 1o rpymnnam ¢ 3alaHUsSIMU Pa3HOTO YPOBHS
CIIO)KHOCTH
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Konrponbnas pabot 3 mo
TeMe «MeTabh»

Ypok KOHTpoOJIst

[IpuMmeHsIOT Ha IPAaKTHUKE paHee U3yYeHHBIN MaTepuall, padboTas
II0 IPYIIAaM C 3aJaHUAMH Pa3HOT'O YPOBHS CIO0XKHOCTH,
BBITIOJIHSIFOT KOHTPOJIBHYIO padoTy.

XuMmus ¥ okpy:Kamuas cpeaa (2 4)
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|XI/IMI/I‘ICCK3.$I

|  KomGunnposanubiii

| Wuterpupytor cBenenus no Gpusnueckoii reorpaduu B 3HaHus




OpraHu3aIus [UIAHETHI
SeMIs

YPOK

0 XUMHUYECKOM OPraHU3aliy IUIaHEThl. XapaKTEepPU3yIOT
XMMHUYECKUH COCTAaB FE0JIOTHYECKUX 000JI09eK 3eMIIH.
Paznnuaror MuHEpasl ¥ TOPHBIE TOPOABI, B TOM YUCJIE U PY/bI
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OxpaHa

OKPYKaroIIeil Cpeabl OT
XUMHYECKOT O
3arpsi3HEHUS

Ypok — ceMuHap

XapakTepu3yloT  UCTOYHUKHM  XMUMHUYECKOTO  3arps3HEHUs
OKpyXkaromiei cpeapl. OMUCHIBAIOT TI00ANBHBIE YKOJIOTUYECKUE
mpoOJieMbl  YelIOBEYECTBA,  CBS3aHHBIE C  XUMHUYECKUM
3arpsA3HCHUCM. Hpe;lnaranT MyTh MHHHUMH3AIIUA BO3I[€I>1CTBPI$I
XUMHUYECKOTO  3arps3HEHHs] Ha  OKPYXXalIlylo  cpendy.
[IpuBoasT mpUMeEpbl  MEXIAYHAPOAHOIO  COTPYIHHYECTBA B
o0jacTH OXpaHbl OKpYXKalIled cpelbl OT XUMHYECKOIro
3arpsi3HEHUS

(OT) (7 u)

O000menne 3HAHU 110 XMMHH 32 KypPC OCHOBHOM mK0Jbl. [ToaroroBka kK OCHOBHOMY rocy1apcTBEHHOMY 3K3aMeHYy
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Bemectsa

Oo6o06maromuit ypok

[pencrapnsior nadopmanuio o teme «Ilepronnyeckuii 3aKoH U
ITepuonnueckas cucrema [[. M. MeHnneneeBa B CBETE TEOpPUH
CTPOEHHUS aToMa» B BUJE TaOJUIl, CXEM, OIIOPHOTO KOHCIEKTa, B
TOM qyucie c [IPUMEHEHUEM CpEeICTB HKT.
BhINOTHAIOT TECTOBBIE 3aJlaHus 1o TEMeE.
[IpeacraBnstor wHbOpMarmio 1o TemMe «Buapl XuMHUYECKHX
CBA3€M M TUIBI KPUCTANIMYECKMX PEIICTOK. B3aumocBs3b
CTPOEHHUS U CBOMCTB BELIECTB» B BUJE TAaOJIHUL, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM 4Hciie ¢ npuMeHenueM cpencts MKT
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XUMHUYECKUE PEAKLIUN

O6o06maromuit ypok

[lpencrapnsior uHpopmanmio 1o Teme «Knmaccuduxanms
XUMHUYECKHX pEeakUuid MO pa3audHbIM Mpu3HakaMm. CKOpOCTh
XMMHUYECKHX peakuuil B BUAE TaOMUI, CXEM, OIOPHOI0
KOHCIIEKTa, B TOM uuciae ¢ mnpumeHenneM cpencts HWKT.
BrimonHaioT TecToBble 3aAaHus Mo Teme. Xapakrepusytor OBP,
OKHCJINTEIb U BOCCTAHOBUTEb.
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(OCHOBBI
HCOPraHNYECKOM
XUMUAU

O6o0marommii ypox
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(OCHOBBEI

HeOpPaHI/I‘leCKOﬁ

O6o06maromuit ypok

XapakTepu3yloT o0IMe, OCOOCHHBIE W  WHIMBHIYAIbHBIC
CBOWMCTBAa KHCJIOT, OCHOBaHUM, COJ€l B CBETE TEOPHUH
ANEKTPOIUTUIECKOM JINCCOLHAIINH.
ApPryMEHTUPYIOT BO3MOXKHOCTh  MPOTEKAHUS  XMUMHUYECKUX
peakiuii B pacTBOpax »SJEKTPOJIMTAX HCXOAsl U3 YCJIOBUH.




XHUMHWH

Knaccuduuupyror HeopraHMueckue BeLIecTBAa MO COCTaBy U
cBorcTtBaM. IIpuBOAAT MpuMeEphl IPEACTABUTENEH KOHKPETHBIX
KJIACCOB U TPYIII HEOPTAHUYECKUX BEILECTB

64 [loBTOpEHME U KomOuHMpoBaHHBIH BBITTONHSAIOT TECTHI U YIPAXKHEHUS, PEIIAOT 3a1a4y 110 TEME.
000011IeHKE TIO TEME. YPOK [TpoBOIAT OIIEHKY COOCTBEHHBIX IOCTUKEHUN B YCBOCHHH TEMBI.
[ToaroroBka k KoppektupyoT cBou 3HaHHS B COOTBETCTBHUH C INTAHUPYEMBIM
KOHTPOJILHOM paboTe pe3yJIbTaTOM

65 KontponbHas pabotaNe4 | Ypok KOHTpoIs [TpuMeHSIOT Ha MpaKTUKE paHee U3yYeHHBIH MaTepua, padoras
«Torosas 1o kypcy IO TPYMIaM C 33JaHUSIMH Pa3HOTO YPOBHS CJI0KHOCTH,
OCHOBHOM IIKOJIBI» BBITIOJHSIOT KOHTPOJBHYIO padoTy.

66 AHAJTH3 KOHTPOJIBHOM Koppektupyrot cBou 3HaHUS

pabotsl. [TogBenenue
WTOTOB TOJIa.




TOUKA !'POCTA JIaGopaTopubie paboTs 8 kiacc [Ipaktudeckas padora Ne 1. «3yueHne cTpoeHHs TUIaMEHI

Teopernueckas yacTb: I'opeHHE — CII0KHBIN IIPOLECC, CONPOBOKIAIOIIMICS BBIICICHUEM YHEPTUHU, KaK IIPABUIIO, B

BUJIE TEIJIa U cBeTa. Pa3nmuyaloT roMoreHHoe ropeHue (HarpumMep, npu padboTe ra30Boi TOpEsKH), U TeTepOreHHOe ropeHue (Hapumep, ropeHue

CIMPTA U CYXOro roprodero). B paccMoTpeHHBIX mpuMepax IiaMs UMEeT CXOIHOE CTpoeHue. B HEM MOYKHO BBIIEIUTh TPU YaCTH.

BryTpenHuit KoHyc TEeMHOTO IBeTa (B CiIy4ae Ta30BOM rOpesIKM CHHETO I[BeTa) ¢ HUu3Koi TeMreparypoit ~ 300—500 °C. 3mech npoucxoauT

HCIIapEHHE U PA3JI0KEHNE TOPIOYETO BEIIECTBA.

Cpennuil BOCCTaHOBUTENBHBIA KOHYC COCTOMT U3 CMECH BO3/yXa U TOPSAIIETro ras3a. 3/1ech 1o/ BIUsHUEM Oosiee BbICOKOI TemnepaTypsl (1500—1800

°C) npoayKThI UCIIAPEHUS U Pa3JI0KEHUS TOPIOYMX BEILECTB AKTUBHO pearupyroT ¢ kucuopoaoM. Eciin yacTs yriepoaa octaeres cBOOOJHOMU, TO €ro
MeJIbYaiIe YacTULIbI PaCKaJIAIOTCS M IPUIAIOT IUIAMEHU IpKOE CBEUYEHHUE. JTa yacThb IIIaMeHH Oorara yrapHsiM ra3oM CO —— CHIIBHBIM BOCCTAaHOBUTEIIEM,
MI03TOMY €€ Ha3bIBalOT BOCCTaHOBUTENbHOU. Touka Hanbosee BHICOKON TEMIIEpaTyphbl HAXOJUTCS Ha OCTPUE BOCCTAHOBUTEIBHOI'O KOHYCA.

BHeIIHUI OKUCITUTENBHBIA KOHYC 06pasyeT HEBUAUMYHO 000JIOUKY, OKPY/KAIOLLYIO IIaMsl. 31€Ch M0]1 BIMSHUEM 3HAUMTEIBLHOTO MpuToKa KHCI0poa

BO3JyXa IPOMCXOMT MOJIHOE OKHCIeHUe roprodero Bemectsa 10 COo u HyO (Ipu ropeHnu cyxoro ropiouero Ha OCHOBE YPOTPOIIUHA 1o

obpaszyercs N2). [Ipu 3ToM ocTagrcst M30BITOK KHCIOPO/1a, KOTOPBIN MPH BBICOKOH TeMIiepaType 00J1aaeT BHICOKOW OKUCITUTEILHOW aKTUBHOCTBIO,
MO3TOMY BHEIIHSIS YaCTh TUIAMEHU HA3bIBAETCS OKHCIUTENBHOM. VIcTonb3ys moITyB BO3/1yXa, MOKHO YBEIHUUThH TEMIEPATypy IJIaMEeHH.
[Npaktuyeckas yacte: Llesb omnpITa: M3y4UTh CTPOCHHE TUIAMEHH, ONIPEICIIUTh TEMIIEPATYPY B Pa3HBIX €r0 30HaX MPH UCTIOIB30BaHUU PA3INIHBIX
NUCTOYHHUKOB TECIlJIA .

Ilepeyenv damuukos yugposoii rabopamopuu’. JATINK TEMIEPATYPbl TEPMOTIAPHBIN. [Jonoinumenvroe 060pydosanue: ITATHB C 3AKUMOM;
aeprKatenb Ui IpoOupoK; COUPTOBKA . Mamepuansl u peakmugwl: CIUPT STUIOBBIN; CyX0e Toproyee; cBeva.
Texnuxa 6ezonacrocmu:

1. . PaboTa cBsi3aHa C OTKPBITHIM INIAMEHEM — OEPETUTECh 0XKOTa.

2. . Tepmomnapa mocje U3BJICUCHUS U3 IDITAMEHH OCTBIBACT HE Cpa3y — OeperuTech oxora. 3.B ciupToBKe CONEPIKUTCS TOPIOYAst KHUIKOCTb.

Hnempykyus K 6blnonnenuio:
1.IlogxmtounTe BBICOKOTEMIIEPATYPHBIN TaTUHK (TEpMONapy) K pETUCTPATOPy AaHHBIX (KOMIBIOTEPY). 3aKPEIUTE JATYUK B IITATUBE TAK, YTOOBI €TO



KOHYHUK KacaJiCa (1)I/ITI/IJI$I CIIMPTOBKH .

2. 3axrute cupToBKY. Koraa nokasanus CTaOMIN3UPYIOTCS, 3aMIINTE 3HAYCHUE TEMIIEpaTyphl Ha cxeMe miaMenH (puc. 1). 3.Ilepemernaiite naTauk
TEMIIEPATYpPhI B CIETYIOUIYIO TOUKY TJIAMEHU B COOTBETCTBHH CO cXeMOM. [1yist aToro ocnabmusiite My(dTy 1 mepeMeriaiTe e¢ (BMecTe C JIalkon 1
JaTYNKOM) B Hy)KHOe MecTo. Korma nokazaHus CTaOMIM3HPYIOTCS, CHOBA 3aHOCUTE 3HAYCHNE TEMIIEPATyPhl B COOTBETCTBYIONIEH TOUKE HAa CXEMY .

4 . Tak u3MepbTe TEMIEPATYPy BO BCEX TOUKAX IUIAMEHH, OTMEUYEHHBIX Ha cxeme . 5 . [loBTopuTe 1eicTBUS CO CBEUOM U CYXUM TOPIOYHM.

TOUKA !’POCTA 6.00parute Buumanue! [Ipu H3y4eHNH CTPOSHHUS IUTAMEHH CYXOT'0 FOproYero ucnoib3yercs 1/4 yacts Tabnerku. Kycodek
rOpIOYEro MOMEIIA0T Ha KEPAMUYUECKYIO IUTUTKY.

Puc. 1. Toukn n3MepeHus TeMIeparypsl iaMeHu / . BHecuTe B miaMs CiupTOBKH HA TIOJIMUHYTHI IPOOHMPKY. M3BIekuTe nmpoOHpKy U3 MIaMeHH |
PacCMOTPHUTE €€ MOBEPXHOCTD.

8 . IloBTOpHTE OMBIT cO cBeuoil. Kakoro niseta oOpaszosaics HaneT? Uto 310 3a BemecTBo? Pe3ynbTaThl M3MepeHnii/HaOMOaeHU I

Hcrounn Temmeparypa 0kos10 Temneparypa B cpeHeit Temmneparypa B BepxHeit | Uto oOpa3oBanoch
Ne | ¢buTns (Kycouka 4acTH [UIAMEHU 4aCTH IUIAMEHH Ha [TIOBEPXHOCTH
TEIUIOTHI TOpIOYEro) IPOOUPKH

1 | CouproBka

2 | Cseua

3 | Cyxoe roprouce

Buisoowi:
B BBIBOJIaX yKa3aTh, KAKOM MCTOYHHK TEILIOTHI PEAMOYTUTEIHO UCTIOIB30BATh B XMMUYECKOH TA00OPaTOPUH U MTOYEMY .
KoumponvHule 6onpocul:
1 . Kakoif ICTOYHUK TIaMeHu ObUT Mciosib3oBaH? 2 . Kakast yacTh rjiaMeHu camasi ropsiaas?
3. Jlo Kakoit MaKCUMAaIIbHOW TeMIIEPaTyphl yIa€Tcs MporpeTh Tepmonapy? 4 . Uto ropsiuee — HEHTP TUTAMEHH WITH Kpasi?

1. . Ilouemy ciMpTOBKA TOPUT TOUYTH OECIIBETHBIM TUITAMEHEM, a CBeda — CBETAIUM? MOKHO JIM UCTIOIh30BaTh CBEUH B JIAOOPATOPUU

BMECTO CIIUPTOBOK?

2. . Kakwue npoayKThl TOpeHUS OJMHAKOBBI Y CIIUPTOBKH U cBeun? 7 . 3aganue 11 noarotosku k ['MA, BITP
[Ipu HarpeBaHuu TBEPABIX BELIECTB B IPOOUPKE HEOOXOAUMO: 1.B34Th MPOOUPKY B PYKU U HArpeBaTh Ty YaCTh, 7€ JICKUT BEIIECTBO; 2.3aKPEIUTh
MpoOUPKY B IMITATUBE U HATPEBATh TY YacTh, TJI€ JICKUT BEIIECTBO;



3.B34Th IPOOMPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM TY 4acTh, I'/I€ JICXKUT BELIECTBO; 4.3aKPENUTh IPOOUPKY B
HITaTHUBE, IPOTPETh BCIO IPOOHUPKY, a 3aTEM Ty YacThb, I/ie JeKHUT BemlecTBo . (IIpaBuibHbIi OTBET: 4 .)
8.3aganue 11 pa3BUTHA G YHKITMOHATBHON TPAMOTHOCTH
B xaure Maikna @apanes «Vcropust cBedn» aBTOP ONUCHIBAET OIBIT, KOTOPHIN OH IEMOHCTPHUPOBAI HAa CBOMX JIEKIUAX. B 1utams cBeun OH nomeran
M30THYTYIO CTEKJIIHHYIO TPYOKY. OMH KOHEL TPYOKH OITyCKaJICs HEJAIEeKO OT (PUTHJIS,, BTOPOI BBIBOJHMIICS Ha HECKOJIBKO CAHTUMETPOB OT TJIAMEHH.
Yepe3 HEKOTOPOE BpeMsi K KOHILY TPYOKH MOTHOCKIIM TOPSILYIO JTyuuHy. [TosSBIsI0CH M1amsi, KOTOpOe CYIIECTBOBAJIO OT/AEIBHO OT MJIAMEHH CBEYH.
Kax M0XkHO 00BACHUTH 3TO sIBIEHUE?
Otser: B 3T0i1 yacTu ruraMeHu MpoucxoauT ucnapenue napaduna. [laper napadrna Ha Bo3ayxe, MPHU MOKUTAHUH,
3aropatotcs. Puc. 2. OnbIT ¢ miiaMeHeM cBeYn

TOYKA \’ POCTA . 5
\ I[eMOHCTpaHI/IOHHLIH IKCIICPUMEHT Ne 1. «Botoenenue u nozciouwienue menia — NRPUSHAK XUMUUECKOU peaKuyuu)

TeopeTtnyeckas yacTb. PaboTa npoBoauTcs npu nzydeHuu temMsl «lIpu3Haky XMMUYEeCKUX peakiuii». Beinenenue u
MOTJIOIICHUE TEIIOTHI, U3MEHEHUE OKPACKU PACTBOPOB WJIM BELIECTB, BBIIEICHUE I'a3a sIBISAIOTCS OCHOBHBIMU ITPU3HAKAMU XUMHUYECKUX PEAKIUN.

Taxoke UMeeT CMBICI TOBTOPUTH PabOTY MpU BBEICHUU MOHATHUS «TEIIOBOM 3P PEeKT peakium» .
[IpakTuueckas yactb. Llenb paboThl: TPOJEMOHCTPUPOBATH BHIICJICHHUE U MOTJIONICHUE TeTIa PU XUMHUECKUX peakuusax. CBa3aTh MOKa3aHUS JaTYUKa

TEMIIEPATYPhI C OCSI3aTETbHBIMU OLIYIICHUSIMHU.
Ilepeuenv oamuurkos yugposou rabopamopuu. TATINK TEMIEPATYPHI TNIATUHOBBIMH.



Honornumenvroe obopyoosanue: nBa xumudeckux crakana (50 mir), mpoMbIBajKa ¢ JUCTUILIMPOBAHHOM BOJIOM, CTaKaH JUIs CJIMBa OTPaOOTaHHBIX
pacTBOpOB.

Mamepuanvt u peaxmugwi. AaTFOMAHAEBAs! IPOBOJIOKa win Tpanyibl, 20%-Herit pactBop ruapokcuaa Hatpust NaOH, 10%-nb1ii pacTBOp yKCYCHO#M

kucyotel CH3COOH, runpokap6onat Hatpust NaHCO3 .

Texnuka 6e3onacnocmu. 1 .Pabotath B oukax. 2. Tpebyetcs cobmtogenne Mep 6e30MacHOCTH pU paboTe ¢ THAPOKCHIOM HATPHSI U HarpeBaTeIbHBIMHU
npudopamH.

Huempyryus k evinonnenuro. 1.B xumuueckuii crakan Hanelte pactBop 1menouun NaOH. M3mepste ero remmepatypy. [lomecTute rpanynbl UM MPOBOJIOKY
AIFOMHUHMS TaK, YTOOBI HAJl HUMH OCTaBaJIcs cJIoM >kuakocTH. Korna Haunercs peakuusi, o0OpaTUTe BHUMaHNE IIKOJIBHUKOB Ha BBIJEICHHE ra3a U
yBEJTUYCHHUE TeMIiepaTypsl. JKenaTteabHo (eciiy peakius UACT He CIUIIKOM OypHO) TPOMTH O KJIACCY U JaTh MIKOJIBHUKAM MOTPOTaTh CTaKaH, YTOOBI
yOeIHUTHCS, UTO €T0 COIEPIKUMOe pazorpenock. OTMEThTE MAaKCUMAIIBHYIO TEMIIEpaTypy pacTBopa. [lomydeHHbIi pe3ynbTaT 3aHecuTe B TaOIHILy .

2.IIpomoiiTe 1aTyuK TeMrnepaTypbl BoJiol. B cTakaH HanelTe yKCYCHYIO KUCIIOTY 1/3 1o BeIcOTE. MI3MephTe €€ TeMIiepaTypy.

He6onpmrMu nopuusiMu HachINbTe TUAPOKApOOHAT HATPUS, TOMEUINBAs JaTYUKOM TeMIiepaTypbl. OOpaTuTe BHUMAaHUE IIKOJILHUKOB HA BBIJCIICHNE
rasa - Mpu3HaK XUMH4eckoi peakiuu. [locMoTpuTte, kak uamMeHsieTcs: temreparypa. OTMETbTe MUHUMAIBHYIO TEMIIEPATYPY PacTBOPA.

[TomyueHHBIH pe3ynbTaT YYCHHKH 3aHOCST B TA0IHILY. Pe3ylbTaThl N3MEpeHHIA /Ha0II0ICHUIA

Pearnpymml/le BCIICCTBA Hauanpnas TCMIICpaTypa MakcuMaibHas/MUHUMAIbHAs Brigenenue vy norjiaomnieHue
pacTBoOpa TEMIICpAaTypa pacTBOpa TCIJIOThI

PacTBop mienoun u amomMuHun

PacTBOp yKCYCHOM KHCIIOTHI U coa

Bv1600v1: Yka3aTh NpU3HAKU XUMHUUECKUX PEAKLINH.
Konmponvhule 6onpocut:
1. .IlpuBenute npumMepsl peakuuii, IPOTEKAIOLINX C BBIAEIEHUEM TEIUIOTHI.
2. .Jlns mosmydeHus HETalICHOW U3BECTH MEJ IIPOKAJIUBAIOT IIPU BBICOKOU TemrepaType. K kakoMy THITy MOKHO OTHECTH ATY PEaKLU0?
3.3apanue ans noaroroBku k ['MMA, BIIP: Tonbko xumudeckue sBJI€HUS IEPEUUCIIEHBI B TPYIIIE:
1.'openue cBeuw, BrINIaIEHUE JOXKIEBBIX Kalleib, KUMIEHNE BobI 2.CKUCaHue S0JI0YHOTO COKa, CKUCAaHHE MOJIOKa, pACTBOPEHHE Mella B yKCyce
3.TasiHue cHera, IJIaBJI€HUE CBUHLIA, IPOTYXaHUE KypHHOro siina 4.00pa3oBaHue TyMaHa, TOPEHUE OEHralbCKOM CBEYH, TOPEHUE IPUPOAHOIO ra3a



TOMKR \\ POCTA JleMoHcTpanuOHHBbIH YKciepuMeHT Ne 2. «Pa3znoicenue 600bt IneKmpuuecKum moKom»

Teopernueckas yactsb. [lepen Hadaaom paboThl ciaenyeT 0OCYIUTh CO MIKOJbHUKAMH BOIIPOC: MPOCTHIM HIIN CIIOXKHBIM BELIECTBOM siBIsieTcs Boja. [locie

BBIIBMOKCHUS YHAIIIUMUCA PA3JIMYHBIX TUIIOTE3 YUUTCIIb ITPOCUT NPCAJIOKNUTL BaApUAHTHI UX BKCHepHMCHTaﬂbHOﬁ IIPOBCPKH.

OOBIYHO TaHHBIN OMBIT PEKOMEHIYIOT MPOBOIUTE B prudope ["'opmaHa, ycTpOCTBO KOTOPOTO SIBISIETCS JOCTATOYHO CIIOKHBIM IS
BOCHMHUKJIACCHUKOB. Y JOOHEE ero MpOBOIUTH B MPUOOPE JIJIS OTBITOB C 3JIEKTPUUECKUM TOKOM, UCIIONB3YS B KauecTBe 3neKTpoiauTa 10%-Hblii
pacTBOp THAPOKCHIA HATPUS U CTATIbHBIC (JTydIlle HUKEJIEBBIC) 3JIEKTPoAbl. Bo n30ekaHne BCIICHUBAHUS pacTBOPA MPH AEMOHCTPAILINH K JIEKTPOIIUTY
cleayeT 100aBUTh ATHIIOBBIN ciupT (Ha 4 00BEMa pacTBOpa djekTposuta 1 00semM 95%-Horo pacTBopa cimpTa) .

[pakTrdeckas yacTsk. L{enb paboThl: cOPMUPOBATE MPEACTABICHUS Y YUAIIUXCS 00 aHATTN3€e CJIOKHBIX BEIIECTB U H3MEHEHUH MOJICKYIT CJIOKHBIX
BEIIECTB B X0J1€ XUMHUECKHUX PEaKIIHIA.

JononnumenvHoe 060pydosarue: IPUOOP IS OTBITOB C AIEKTPUYECKUM TOKOM; HICTOYHUK MOCTOSTHHOTO TOKA: MPOOUPKH - 2 IIIT., IPOHYMEPOBAHHBIE;
JyYUHKA; CIUPTOBKA; MPOOKU —— 2 IIT, TUHILIET .
Mamepuansi u peakmugul. ciupT STUIIOBBIN, 10%-HBII pacTBOp IIEIOUH.
Texnuka 6ezonacnocmu’ Pabotath B oukax. TpeOyroTcs crieruaibHble Mepbl 0€30MaCHOCTH MPU PaboTe ¢ TUAPOKCUIOM HATPHUS .
Hncempykyus k eeinonnenuro: 1.3an10dHATE IEKTPOJIUTHIECKYIO BAHHY U IEMOHCTPALMOHHBIE IPOOUPKHU PACTBOPOM SJIEKTPOJIMTA 3apaHee, 10 YpOoKa.
2.IIponemoHCTpUpYHTE TPHOOP yUaTUMCS, OOBICHUTE €T0 YCTPOUCTBO M BKITFOUUTE IMOCTOSIHHBINA JIEKTPUUECKHM TOK.
1. HaOmrogaeTcs BblAelIeHHE Ta30B Ha 3JeKTpoaax npubdopa. OdpaTuTe BHUMaHUE y4alluXcs Ha TO, YTO OJMH U3 Ta30B BBIJIEISAETCS
MHTEHCUBHEH U 3aHMMAET B JIBa pa3a OOJBLINA 00BEM IO CPABHEHUIO CO BTOPBIM Ta30M.
2. Ob6cynure HabOIIOMaEMBbIC PU3HAKN XUMHUYECKOHN PEaKiuy, CASIaNTe MPEANOIOKESHUS O TOM, B KAKHX MPOOUPKAX HAXOASATCS KHUCIOPOI U
BOJIOPOJI. DJIEKTPOJIN3 MPEKPATUTE, KOTa B MPOOUPKAX HAOEPETCs OKOJIO 6 MIJI BOAOPOJA M 3 MJI KHCIIOpO/a .
3. OOparute BHUMaHUE Ha Pa3IUYHBIC 00BEMBI COOpaHHBIX Ta30B. [[poOHpPKHU MIIOTHO 3aKpoiTe MPOOKAMHU TIOJT CJIOEM DJIEKTPOJIUTA.
Treromeit TydrHON onpeieNTuTe HAIMINE KUCIOpoAa B TPOOUPKE, TOPSIIEH TydHHON MOI0KTUTE Bogopo. [Ipenoxkure yuammmest
3aHECTHU pe3yJbTaThl HAOII0IeHNnH B TaOauIy. Pe3ynbraTel HaOIt01eHUH

Howmep npobupku O0BeM raza HazBanue raza

1

2

Boisoowi. OTpaSI/ITB, YTO INPOUCXOOUT C MOJIEKYJIaMHU CJIOKHBIX BEIIECTB B XO/1€ XHUMHYESCKOM pCaKkuuu.



KonumponvHovie 6onpocwi: 1. MOXHO JT1 TI0 BHEIITHEMY BUAY OTJIMYUTH a3 BOJAOPOJ OT rasza kuciopoja? 2 .Kakue 4acTUIlbl COXpaHSIOTCS B XO€
MPOTEKAaHUs PEaKIu pa3ioKeHUs BOIbI, a Kakue paszpymarorcs? 3 .Kak qoka3ath, 4TO B COCTaBe caxapa CoJlep KaTcs aTOMBI yriaepozaa?

4 3ananue ns moarotoBku k ['TA, BITP. Tlpu coOupanuu ra3oB UCMOIB3YIOT TPUOOPHI, IPEICTaBIICHHBIE HA pUCYHKE. C MOMOIIBIO, KAKHX U3
yKa3aHHBIX TPUOOPOB MOKHO coOupath Bogopoa? OOOCHYITE CBOM OTBET, UCXO/IS U3 CBOMCTB JAHHOTO Tasa.

Puc. 7. ITpubops! 11 coOupanus razo

(A) (B)

/ 2 i (1
— U7

TOUKA \!pocm

JleMoHCcTpanoHHbIHM SKkcriepuMeHT Ne 3. «3aKoH COXpaHEeHHUsI MacChl BEILIECTBY
Teopernueckas yacte. [Ipu n3ydeHnn qaHHOM TEMBI [1eeco00pa3Ho co3AaTh IPOOIEMHYIO CUTYAIUIO, IS Pa3peILICHHS
KOTOPOM ydaliecs: BbIIBUTAIOT TUIIOTE3bI, TPEOYIOIUE SKCIEPUMEHTAIbHON MpoBepku. [Ipu 06Ccy)aeHNH MTpeIoKEHHBIX BAPHAHTOB IPOBEPKU

BBIJIBUHYTBIX THIIOTE3 BOCBMUKIIACCHUKH MPEJIJIararoT Pa3InIHbIe BAPUAHTHI KOHCTPYKIIUH IPUOOPOB, T.€. MPOSBISIOT TBOPUECKYIO aKTUBHOCTb, B
X0/ KOTOPOH MPOUCXOAMUT EPEOCMBICTICHHUE IPUOOPETAEMBIX 3HAHUH.

Ha ypoke yuamuecs y3natot o paborax M. B. Jlomonocosa u A. JIaBya3be, HOCBAIICHHBIX OTKPBITHIO 3aKOHA COXPAaHEHHs MacChl BELIECTB,
(GopMyIHUPYIOT 3aKOH, IPUXOIAT K BBIBOJY, UTO Macca BELIECTB B X0/1€ PEAKLIUHU J10JKHA OCTABaThCsl MOCTOSTHHOM. /l0OMBIINCH TOHUMAHUS JAaHHOTO
TE3MCa, yYUTEIb JEMOHCTPUPYET SKCIIEPUMEHT .

[IpakTryeckas yacTb. Llenp paboThl: 3KCTIEPUMEHTAIBHO JOKa3aTh 3aKOH COXPaHEHUSI MacChl BELIECTB .

JonornumenvHoe 060pydosatiie’ BEChl TEXHOXUMUYECKUE WIIH AJICKTPOHHBIE; CBeya; Koi0a TiockogoHHas 250 Mit; T0XKKa AJIs CKUTAHHS BEIIECTB.
Mamepuanst u peakmuéwi. CBeYa.

Texnuka 6e3onacrocmu’. BRIIOJIHATH TPEOOBaHUS MPHU PaOOTE C OTKPHITHIM IITAMEHEM.

Hncmpyxyus k evinonnenuro: Ha peIda>kHBIX WITH DJIEKTPOHHBIX BECaX YPAaBHOBEIIMBACTCS CBEYA, & 3aTEM YUHUTEIb 3KUATAET e¢. Y yaruecs
HAO0JIIO/IAI0T, YTO B TCUCHHUE ~1 MUH paBHOBECHE BECOB HAPYIIIACTCS, YAIIKA C TOPSIIEH CBEYOH MOJHUMACTCS BBEPX. Y YaIIUMCS 33Jal0TCSI BOTIPOCHI:
«Kakx MoxHO



00BsICHUTH HabMogaeMblit pakT? Kak 3T0OT (akT cornacyercst ¢ 3aKOHOM COXpaHEHUsI Macchl BeniecTB?» OOCyKaeHNe TaHHBIX BOIIPOCOB MPUBOJIUT
YYaIIMXcsl K MBICJIN O TOM, YTO SKCIIEPUMEHT IPOBEACH HEKOPPEKTHO, CIEAyeT N3MEHUTh KOHCTPYKIHIO pruodopa.
VYuurens 3apaHee JOIDKEH IMOITOTOBUTE KOJIOY T0CTaTOYHO OOJIBIIOr0 00BEMa ¢ XOPOIIO ITOIOTHAHHON MPOOKOH, B KOTOPYIO BCTABJIEHA JIOJKEUKA.

B noxeuke 3akpemsiercs: ceeva. Becy mpubop B cOope 3apaHee ypaBHOBemrBaeTcs Ha Becax (puc. 8) . Koraa
ydarecs IpUXoIsIT K BBIBOY, YTO OMBIT CIEAYET MPOBOANUTH B 3aKPBITOM MPUOOPE, YUUTEIb JOCTAET BECHI C KOJIOOH, 3a)KUTaeT CBEYY,
3aKpEIUICHHYIO B JIOKEYKE, BHOCHUT B KOJIOY M TUTOTHO 3aKPHIBACT. YUaIInecs: BUAAT, YTO paBHOBECHE BECOB HE HAPYIIIAETCS B XOZE BCETO
HKCIIEPUMEHTA .

Puc. 8. IlpuGop a1t IEMOHCTPALMK 3aKOHA COXPAHECHHSI MacChl BEIIIECTB

BoiBoIbIL:
B BbIBO1aX HEOOXOAMMO OTPA3UTh TE3UC, YTO MACCa BELIECTB MPU NPOTEKAHUN XUMUYECKOH PeaKIIUU COXpaHsIeTC .
Konmponvhule sonpocuwt:
3ananus i pa3BUTUS (PYHKIIMOHATBHONW TPaMOTHOCTH
1. Ilpu ropenunu poB octaercs 30i1a. Macca 307161 MEHBIIIE MACChl B3STHIX AJIs CKUTaHMsI JpoB. Kak MOKHO 0OBSICHUTD 3TOT (hakT?
2. Jlng npuroToBiIeHUs MACHOTO OYyJIbOHA TIOBAp B3sUI Kycok Msica Maccoii 1 kr . Ilocne Bapku Kycok msica ctan Becuts 800 r . Ilouemy
Macca U3MEHUJIach?

TOUKA \! POCTA

JlemoHcTpannoHHbIi 3kcniepuMeHT Ne 4. «Onpesenenne coctaBa BO31yXa»



Teopernyeckas yactb. [lepen mpoBeaeHIEM SKCIIEPUMEHTA yHaIIUMCsI HEOOX0AUMO OOBSICHUTh YCTPOHCTBO MprOOpa, 4To 03HAUYaIoT fAeneHus. Takxke

HCO6XOI[I/IMO Y6€I[I/ITBC${, qTo npo61<a an6opa ICPMCTHYHO 3aKPbIBACT COCY/I. IIpakTHyeckas 4acTh. L[CJ'IB pa6OTBII OKCIICPUMCHTAJIbHO OIIPCACIUTD

00BEMHYIO JIOJTIO KUCIIOPOJIa B BO3IYXE .

Hononnumenvroe 060pyodosanue: IpuOOP IJIsT ONPEACICHIS COCTaBa BO3yXa, INTATUB, CTUPTOBKA, CTEKIITHHAS TTaJI0OYKa, JTy9UHA, CTAKaH C BOJIOM.
Mamepuanet u peaxmuewt. KpacHbIl Gocdop.

Texnuxa 6ezonacnocmu’. C 0CTOPOKHOCTBIO 00pAIIATHCS ¢ ropamuM Gochopom.

HHcmpyKl/ﬂ/l}l K 8bINOJIHERUIO.

1. KpucrammsaTop HamoJIOBUHY 3anojHUTE BoAoW. Ha moBepxHOCTH BoibI TOMecTUTE hapdopoByto yamky ¢ 1—1,5 r cyxoro kpacHoro docdopa.
2.00patuTe BHUMaHUE Ha HEOOXOUMOE YCIIOBHE IKCIIEPUMEHTA — BIIaXXHBIH (hocdop ncnonszoBath Henb3si! Dochopa 10mKHO OBITH B3STO OOJIBIIIE,
yeM TpeOyeTcs JUIs CBA3BIBAHHS BCETO KUCIOPO/Ia, HAXOASIIETOCS B COCY/IE.

1. OtkpoiiTe mpoOKy mpubOopa U MOMECTUTE KOJIOKOJ B KPUCTAIUIU3ATOP ¢ BOAOH. [lorpy3uTe KOoIOKOI B BOAY HACTOJIBKO, YTOOBI YPOBEHB BOJIBI
COBIIAJIaJ C HIYKHHUM JISJICHUEM KOJIoKoJia. [1pu 3ToM HMKHHMIA Kpall KOJIOKO0JIa He JIOJKEH JIOXOUTH JI0 IHA KpucTaum3aropa . st 3Toro
KOJIOKOJI 3aKPEIUTE B MITATUBE WM IOMECTUTE HA JIHO KPUCTAJUIA3ATOpA JIBE CTCKIISTHHBIC MAT0YKH .

2. CwuibpHO pa3orpeB KOHEI CTCKJISTHHOH MaJI09YKH, OITYCTHTE €€ B KOJIOKOJI ¥ IookTuTe (hocdop. Kak Tonbko docdop 3aropencs, Ob1cTpo
M3BIICKHUTE MATOYKY U 3aKPOMTE KOJIOKOJI MPoOKOi. KoIoKOm 3an0MHAETCs TYCThIM O€JIbIM IBIMOM, COCTOSIIIAM U3 YacTH4YeK (hOCHOPHOTO
aHTUAPUJIA.

3. Ilpu ropenun pocdopa 00bEM Bo3Iyxa BHYTPH KOJIOKOIA BHAYAJIE OT HATPEBAHKSI HEMHOTO YBEIIMYMBACTCS, @ YPOBEHB BOJIBI B
KOJIOKOJIE TIoHIKaeTces . [Io Mepe pacxomoBaHus KHCIOPOAA TUIaMsl IIOCTETIEHHO TacHeT. beibiii pochopHbIi aHTHAPHUIT paCTBOPSIETCS B
Bojie . Cocyn
OXJTAXKAETCS, Ta3 B KOJIOKOJIE IIOCTETICHHO YMEHBINIAETCSI B 00bEME . YPOBEHB BOJIBI B KOJIOKOJIE MOBBIIIAETCS . B KprcTamum3aTop qoienTe
BOJIBI B TAKOM 00beMe, 4TOOBI BHYTPU U CHAPYKU KOJIOKOJIa YPOBHU OBLIM OJMHAKOBBI U COBIIAJAIH CO BTOPBIM JCIIEHHEM KOJIOKOIIA.

6 . OTkpoiiTe TpUOOP U MPH MOMOIIU TOPSIIEH JTYYHHBI YOSIUTECh B TOM, YTO OCTABIIMHCS B KOJIOKOJIE T'a3 HE TIOJIEPKUBACT TOpeHus. Pe3ynbTaThl

HaOIroAeHN I
Yucio nenenuii B mpudope, Uwucno nenenuii B mpudope,
3aI0JIHEHHBIX BO3AYXOM (10 3aMOJIHEHHBIX ra3aMH (1ocie Kaxoit ra3 npopearuposain?
MPOBEACHUS PEAKLIUN) MPOBEACHUS PEAKIIUN)
BriBogst:

B BbIBOIax yKa3aTh CojepikaHKe KHCI0poaa B Bo3ayxe (B %0).
Kontponbnsie Bonpocsr: 1.Kakoii ra3 pacxoayetcs npu cxxurannu pocdopa B Bozayxe? 2.Kakoit 00beM kuciopoaa B Bo3ayxe? CKOJIBKO 3TO COCTaBIISET B
npouenTtax? 3.IToueMy aiist mpoBeeHUS dKCTIepUMeHTa OepyT U30BITOK docdopa?



4.Kaxoii ra3 octaycs B KOJIOKOJIe mocie cropanus Gocdopa? 5.3amanus nis moarotroBku k ' MA, BITP Ykaxkute, B KaKyro rpyIiny BXOIsIT
BEILIECTBA, 3arPs3HSIONINE BO3AYX:

1. BOJSIHOM map, YIJIEKHUCIbIN Ta3; 2.CEPHUCTBIN ra3, OKCUAbI a30Ta; 3.KUCIOPOI, a30T; 4.TeJINi, KUCIOPOI

TOUKA \! POCTA

9 knacc
JemMoHcTpanuoHHbli 3kcniepuMeHT Ne 1. « TenioBoii 3¢ deKT pacTBOpeHUs BellleCTB B BO/IE»
Teoperuueckast yacTb. PacTBopeHHe BELIECTB MIPeICTaBIseT COO0H CI0KHOE (PU3UKO-XUMUYECKOE SIBJIEHUE, 3aBUCSILEE OT IPUPOAbl PACTBOPEHHOTO

BEIIIECTBA M PACTBOPUTEIS, OT TEMIIEPATYPhl M KOHIICHTPALUU 00pa3yIOIEerocs: pacTBopa.
IIpu pacTBOpEeHMH KPUCTAIUIMUECKUX BEIIECTB B BOJE IIPOUCXOAT TPH OCHOBHBIX Ipouecca. 1.Pa3pylienne kpucTauinyecKkol peleTku
pacTBOPSEMOro BelllecTBa — YHJIOTEPMUUYECKUI MpolLecc.
1. Tmaparanus, T.e. B3aMMOJEHCTBUE YaCTUILl (MOHOB MJIM MOJIEKYJI) PACTBOPSIEMOT0 BELIECTBA C MOJIEKYJIaMHU BOJIbI — 3K30TE€pPMUYECKUH MpoIIece .

3.IlepeHoc THAPATHPOBAHHBIX YACTHUIL OT FPAHUIIBI KPUCTAIUI-PACTBOP B OOIIHMI 00BEM pacTBOpA, ITOT MPOLECC HE

COIIPOBOX/IAETCS HU BBIJICJIEHUEM, HU MOTJIOIEHUEM TEIIOTHI.
B 3aBucumocT# ot TOro, TenaoBoi 3¢ ekt Kakoro U3 ABYX MPOLECCOB (pa3pylleHNe KpUCTalIa WM FHApaTalys YacTul) mpeobaanaeT, oomui
TeIu10BOM 3P PEKT pacTBOPEHUSI MOKET ObITh BEJIMYMHOM MOJIOKUTEIBHON MIIM OTPULIATEIbHOM.
IIpaktudeckas 4acthb. [lens pabomol: ONpeAETUTh TEIUIOBOH 3(h(HEKT pacTBOPEHUS CEPHOM KMCIIOThI, TUIPOKCHIA HATPHS U HUTPATa aMMOHUH .

Ilepeuenv 0amuuxos yugposoii 1abopamopuu’: AATINK TEMIIEPATYPHI INIATHHOBBIH .

Hononnumenvroe o6opyoosanue’ ctakad Ha 150 My — 3 mIT.; CTEKJIIHHAS Maj0vKa; MPOMBIBAJIKA; MEpHask MpoOUpKa; mmareib — 2 1T .

Mamepuanet u peakmugbwi: cepHasi KUCIOTa (KOHII .); THAPOKCH HATPUS KPUCTAJUTMIECKUIT; HUTPAT aMMOHHUS .

Texnuxa 6esonacnocmu: 1.CepHasi KUCIOTa ¥ THIPOKCH] HATPUS SBIISIIOTCS arpeCCUBHBIME BemecTBaMu. HeoOXoamMo octeperatsest UX momnaiaHus
Ha KOXy U ofexnay. 2.bepeus rimaza! 3.HeoOxoaumMo mOMHUTE PaBWIIO pa3BeaeHus KucioT. 4. Ha pabouemM mecTe 10KHBI OBITh HEUTPATU3YIOIINE
cpencTBa: 2%-Hble pacTBOPHI FUAPOKapOOHATa HATPUS U YKCYCHOM KHCIIOTHI.

Hucmpykyus K 6bINOIHEHUIO!

1.B nepBslii crakan Haneire 50 mit Bojbl. 2.C MOMOIIIBIO 1TaTYMKA ONPEIENIUTE €€ TeMIIepaTypy.

1. Otmepbre 10 M1 KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTHI U MEJJIEHHO, TIPU MTePEMEIIMBAHUYU PACTBOPA CTEKJIIHHON MajJ04YKON BIMBaiiTe
cepHyIo KucioTy. OOpaTuTe BHUMaHHE Ha MOPSIOK CMEIIMBAaHUS BOJBI M CEpHOM KUCIOThI! ClieuTe 3a N3MEHEHHEM TeMITEpaTyphl IIPU
pacTtBopeHun KuciaoTel. Hanbosee BEICOKOE MOKa3zaHUe TEMIEPaTyphl 3aHeCHTe B Ta0uIly. J{aTunK TIIATEIBHO TPOMOWTE BOJIOM.

2. Bo BTOpOIi cCTakaH MOMECTUTE OKOJIO 8 I TBEPIOTO MOPOIIKA M'HIPOKCHAA HaTpHs U Bieiire 50 Mi Boxbl. OmycTuTe JaTduK
TeMIepaTyphl U epemeniaiire pactBop. OTMETbTE caMO€ BHICOKOE 3HAUCHHUE TeMIIepaTyphl. THiaTeabHO MPOMOMTE 1aTYUK BOAOH.



3. B Tperwii ctakan HachIbTe 15 I MEIKOKPHCTAIINYECKOTO HUTpaTa aMMOHUs U npuieiite 50 My Bozibl. OnycTuTe JaTYUK TEMIEPaTyphl U
ObICTpO TIepeMeraiiTe pacTBop. Hanbonee HIU3K0E 3HAYCHHUE TEMIIEPATYPhI 3aHECUTE B TAOIHUILY.
PesynbraTel usmepenuit/HabmoaeHui

Uccnenyemast cuctema JluctTunrpoBaHHas Bo/Ia Bona + H»SO4 | Bona + NaOH Boga + NH4NO3

Temnepatypa, °C

Bvigoowt:

Otpa3uTth, Kakoi TeI10BoM 3G deKT mpeodianaeT Ipu pacTBOPEHUH B BOJIE CEPHOM KUCIIOThI, HUTpAaTa aMMOHHUS, THAPOKCH/IA HATPHUSI.
Konmponvnule sonpocuwt:

1.00BsCcHUTE, TOYEMY IIPU PAaCTBOPEHNUHU OJIHUX BEIIECTB B BOJIE BBIAEIAETCS TEIUIOTA, APYrux — noriomaercs. 2.[1penmnonoxure TemioBoi
s¢dexT nporecca pacCTBOPEHMSI B BOJE THAPOKCHIA KA.

TOUKA \! POCTA

[Tpaktuyeckast padora Ne 1. DIeKTPOIUTHI U HEITEKTPOIUTHI
Teopernyeckas yactb. [Ipu pacTBOpeHHH B BOJI€ MOHHBIX COEUHEHUH MOJIIPHBIE MOJIEKYIIbI BOJBI OKPYKAIOT (COJIbBATUPYIOT) 3apsKEHHbIE HOHBI,

NepeBo/is UX B pacTBOp. MoJIeKyIsipHbIE COEAMHEHUS COJIbBATUPYIOTCS, HO HE paclaJaroTcsl Ha HOHBI . B mepBoM ciryyae pacTBOp MPOBOAUT
ANEKTPUYECKUI TOK, BO BTOPOM HET .

Onpenenuts NPUHAIEKHOCTD BEILIECTBA WJIM PACTBOPA BELIECTBA K 3JIEKTPOJIUTAM MOXKHO IPY NOMOIIM U3MEPEHUS AIEKTPONPOBOAHOCTH. Eciu
3JIEKTPOIIPOBOTHOCTh BEJIHMKA, TO UCCIETyeMbIi 00bEKT — 371eKTpoauT. Eciu 3Hauenue snekrponpoBogHocTH MeHbIe 20 MKCM/CM, TO 3TO HERNIEKTPOJIUT .
[IpakTryeckas 4acTb.

L]env pabomul: onipeieTUTh NPUHAJICKHOCTD BEIIECTB, CMECEH BEIIECTB M PACTBOPOB BEILIECTB K AJIEKTPOJIUTAM U HEITEKTPOIUTAM .

Ilepeuenv damuuko yugposoi 1abopamopuu’: ATINK SIEKTPOIIPOBOIHOCTH . JlononHuTensHOE 000pynoBaHKe: cTakanbl Ha 50 MiT; ITaTUB C

32)KMMOM; IIPOMBIBaJIKa . MaTepualibl U peaKTUBBI: AUCTUIUIMPOBAaHHAS BoJa; 10 20 MJI 3TUIIOBOTO CIIUpTa, OEH3WHA, KEPOCUHA; 5%-HOTO pacTBOpa
caxapo3ssl, pactBopa crupra (1:1), 5%-Horo pacTBopa xiopuaa HaTpus; 5%-HOro pacTBopa XJI0poBOAOpoaa; 5%-HOro pacTBOpa r'MAPOKCUIAa HATPHUS,

MoBapeHHas coyb (TBEpas), caxap (TBEPAbIN) .
Texnuxa 6ezonacrnocmu: 1Ipu paboTe ¢ TOPIOYNMHU KUJIKOCTAMU (CIUPT, OEH3UH, KEPOCHH) BOJIU3U HE TOJKHO OBITH OTKPBITOI'O OTHSL.
Hnempykyus K 6bInOIHEHUIO:



1.B crakaH nmOMecCTUTE MOBAPEHHYIO COJb M ONYCTHTE B CTAKaH JATYMK SJIEKTPONPOBOAHOCTH . IIpOBOIUT 5k COJIb 3IEKTPUUYECKUA TOK?
2.AHanoru4HbIe IEUCTBUS IPOBEAUTE ¢ caxapo3ou . 3 . B ctakan Haneite 20 MJT UCCIEyeMOTO pacTBopa.
1. OmycTuTe B HEro JaTYHK AJIEKTPOIPOBOTHOCTH, 3aKPETUICHHBIH B JIanke mTaTtuBa. Habmrogaite 3a "3BMEHEHHEM 3HAUCHUS
3MeKTponpoBoaAHOCTU. Korma moka3zanus qaTduka nmepecTaHyT U3MEHSATHCS, 3aIUIINTE €r0 3HaYCHUE B TAOJIHILY .
2. O6parute BHuManue! JlaTunk mocie KakKaoro OmbITa TIIATeILHO MPOMBIBAETCS BOJIOH. 6.3aTeM JaTUYMK OIYCTHTE B CIIEAYIONTUN
pacTBOp . AHAJIOTUYHBIE JEUCTBUS MPOEIIAiTe CO BCEMH pacTBOpaMu. Pe3ynbTaTsl u3MepeHuit

Ne HasBanue BemecTBa, pacTBopa | 3Hau€HHE 3JEKTPONPOBOAHOCTH, MKCM/CM | DIIEKTPOIMUT UM HEIIEKTPOIUT

2

KoumponvHuvle sonpocul:

1.00pamiaroT BHUMaHue, YTO HU IUCTUIUTMPOBAHHAS BOJA, HU TBEPIAs COJb HE MPOBOJAT IEKTPUUECKOro Toka. TeM He MeHee pacTBOp COJIU B
BOJI€ MPOBOJUT DJICKTPUUECKUNA TOK. DTO 3HAYUT, YTO B PACTBOPE OTKYA-TO MOSBISIOTCS MOJABHXKHBIC 3apsbl. [log 3To HabmoeHue BBOAAT
OTIpEIETICHUE JICKTPOIUTA U MEXAHU3M DIICKTPOIUTHIECKON TUCCOLUAIINH.

2. Bcerna nu BogHbIE pacTBOPHI BEIIECTB MPOBOST dJeKTpudeckuii Tok? He Bceraa, T.e. HEKOTOpBIE BEIIECTBA HE IaIOT HOHOB IIPH PACTBOPEHUM .
DTO — BellleCTBa C MOJEKYJISIPHON KpUCTAJUTMUECKOH pemeTkoi. 3.3axanus ansa noarotosku k 'NA, BITP

A) K xopo1110 pacTBOPUMBIM 3IEKTPOIUTAM OTHOCSITCS:

l.runpoxcun 6apus; 2.¢ocdat maraus; 3.cynbdun meau(Il); 4.xkapooHat kanbius. b) DaeKTpUUeCKUd TOK IPOBOJINT:

1.pacTBOpP ATUIOBOTO CIIUPTA; 2.paCTBOP TIIULIEPUHA; 3.paCTBOP IIIFOKO3bI; 4.paCTBOP TUAPOKCHIA KATBIUS.

JlaGopartopusbiit onibIT Ne 1. «BrnustHue pacTBOpUTENS Ha TUCCOLIMALIAION

TOUKA \' POCTA . .
\ T€ODCTI/I‘I€CKa$I qacCTb. BO MHOTI'UX xnoppmax HCpGXOIIHBIX MCTAJIJIOB CBA3U UMCIOT B 3HAUYUTCIIBHOU Mepe KOBAJICHTHbBIN xapaKTep .

ManononsipHble paCTBOPUTENH (CIIUPT WJIH all€TOH) CONBBATUPYIOT MOJIEKYIBI IenukoM. [Ipu qo0aBiIeHNH BOABI OHA COJILBATUPYET MOHBI, BHI3bIBAS
ANEKTPOIIUTUYECKYIO Tucconnanuio . L[BeT pacTBopa mpu 3ToM U3MEHSIETCs, a EKTPOIIPOBOAHOCT PE3KO BO3PACTAET .
[paxTryeckas yactb. Llenb paboThl: chopMUpoBaTh MPEACTABICHUE O POIU PACTBOPUTES B DJIEKTPOTUTHUECKON TUCCOIIMALIUU.

Ilepeuenv oamyuxos yugposoii 1abopamopuu’. NaTIUK IEKTPOIPOBOJAHOCTH .
Hononnumenvroe 0b6opyoosanue: 1Ba BEICOKUX XUMHYECKUX cTakaHa (50 MiT); CTEKIISIHHAS TTaloyKa.



Mamepuanet u peakmuswi: CUCI2 6e3BoaHBIN (MMeeT KOpUYHEeBbIH IBET . [loaydaroT, HarpeBasi KpUCTAUIOTHAPAT B YAILIKe JUISl BHITTAPHUBAHUS .

XpaHsT B IUIOTHO 3aKPBITOM COCY/IE); alleTOH UJIH CIIHUPT .

Texnuxa 6e3onacnocmu. 1 . CiupT 1 alleToH — roproune BeuiectBa. He ucnosnap3oBaTh OTKphITOE Miams. CreluaibHble Mephl 0€30MacHOCTH P padboTe ¢

TFOpHOYMMHU KXKUJAKOCTAMH. Hsberartn IIonagaHus conen MCIU Ha KOXY U OACKAY, TaK KaK OHU SAJIOBUTHI.

2 . Ilpu monaianuy CMBITH XOJIOJHOU BOJION 0€3 MbLia.

HHcmpymﬂm K 6blNOJIHEHUIO

1.
2.

B xumuueckuii crakan HaceinbTe ~0,5 1 6e3B0gH0r0 X10puaa meau (1) CuCl2 u naneiire ~25 mit ciupra Wi aleToHa .

PacTBopuTe BemecTBo, mepeMennBas CoAepKUMOE CTaKaHa CTEKJIITHHON MaIouKoid. ECciii pacTBOPUTH COJIb TOJTHOCTBIO HE YIACTCA,
AKKypaTHO CJICMTE MOJYyYEHHbBIM pacTBOP B APYroM CTaKaH.

[Torpy3ute B pacTBOp Iyl AaTYMKA FIEKTPOIMPOBOAHOCTH U U3MEPHTE AIIEKTPOIPOBOIHOCTD .

OOpaTtuTe BHUMaHue Ha IBET pacTBopa. [Ipuneiite k pactBopy 25 mi Bojsl. [lepemeraiite, 00paTuTe BHUMaHNE HA U3MEHEHUE OKPACKHU.
5.13MepbTe 3EKTPOIIPOBOJHOCTD MOJIYYEHHOTO

pactBopa . Pe3ynbratsl uaMepeHuii/HabIr01eHII

BemectBo | DneKTponpoBOJHOCTD B CIIUPTE (ALETOHE) | DIEKTPOIIPOBOAHOCTS MOCIIE 100aBICHUS BOJIBI

Xnopua meau (11)

Bv1600v1: OTpa3uTh BAMSIHUE PACTBOPUTEIIS HA 3JIEKTPOIPOBOAHOCTD COJH.

KoumponvHuvie gonpocsi: 1.0 uéM CBUAECTENBCTBYET POCT SJIEKTPOIIPOBOAHOCTH COJIM MpH 100aBieHuun Boabl? 2 . [louemy usmensiercs 1Bet pacteopa?
3. Kak BnusieT npupoja pacTBOPUTEINS Ha JIEKTPOIUTHUECKYIO TUCCOLUALINIO?

Jlaboparopusiii onbiT Ne 2. «CusibHbIC U clla0ble AEKTPOIUTH

TeopeTnueckast 4acTh. BHeKTpOJ'II/ITaMI/I Ha3bIBAIOTCA BCUICCTBA, paCliaatonuecCsa Ha HOHbI BCJICACTBUC BHCKTPOHHTHHGCKOﬁ

auccouranuu. PacTBOpbI 2JIEKTPOIMTOB SABISAIOTCS IPOBOJAHUKAMH BTOPOTO POJIa, TaK KaK MPOBOJAT 3JIEKTPUUECKHM TOK 3a c4eT HOHOB. [1o ciocobHOCTH K

BHeKTPOHHTH‘ICCKOﬁ AUCCOUAU SJICKTPOJJMUTBI YCIIOBHO pa3ac/IsAlOT Ha CUJIBHBIC U cnabnie. CHIIbHBIE SJICKTPOJHUTHI MPAKTUYCCKU MOJIHOCTBIO
AUCCOLIMNPOBAHLI HA HOHBI B p8.36aB.H€HHLIX pacTBOpax . K HUM OoTHOCSTCS MHOTHE HCOPraHUYCCKHUC COJIN, HCKOTOPHIC KUCJIOTHI U HICJIOYU

. CrmabOnIe QJICKTPO- JIMTHI JIMIIb YaCTUYHO AUCCOLIMUPOBAHBI Ha NOHbI, KOTOPBIC HAXOAATCS B JUHAMHUYCCKOM PABHOBECHUHU C HEAUCCOLIMNPOBAHHBIMU
MOJICKYJIaMU . K cmabpim SJICKTPOJHUTAM OTHOCATCA MHOI'M€ OPpTaHNYCCKUEC KHUCJIIOThBI U OCHOBAHUS .



HDaKTI/I‘{CCKaH 4acCTh. lle]lb pa60mbz: OIPCHACIINTD, ABJISAKOTCA JIM BBIAAHHBIC BCIICCTBA CHUJILHBIMU WJIN ci1a0BIMU QJICKTPOJIUTAMU HA OCHOBAHHUU U3MCPCHUSA

AJIEKTPOIIPOBOTHOCTH HX PACTBOPOB .
Ilepeuenv oamuukos yugposoi 1abopamopuu’: TaTIUK IEKTPOIIPOBOIHOCTH .

Jlononnumenvroe 06opyodosaHue. TpU XUMUIECKUX cTakaHa (25—50 mur), mpoMbIBajiKa C TUCTUIUTUPOBAHHON BOIOM .

Mamepuanvt u peaxmuewt. 10 Y%-Hble pacTBOPHI COMISTHOM, @30THON U YKCYCHOM KUCIIOT (KeJIaTelbHO B KaleIbHUIaX ); PUIbTpoBaIbHas Oymara .

TOUKA \' POCTA .
3 Texnuxa 6ezonacnocmu:. CoONrogaiiTe Mephbl 0€30MACHOCTH MTPH PAbOTE C KUCIOTAMH U IICIOYaMHU.

Huempyxyus k 6binoHenuio:
1. B Tpu crakana Hanelte 1o 25—50 M1 IUCTHIIIIMPOBAHHOM BOABI.
2. B mepBblii cTakad 100aBbpTe 1 Karui0 YKCYCHON KUCIIOTHI, BO BTOPOH — COJITHOM, B TPETHI — a30THOM.
3. H3MepnTe 27eKTPOIIPOBOAHOCT KaXKIOTO PaCTBOPA, BBITUPAS MY (PUIBTPOBATILHOM OyMaroi mocie Kaxaoro u3MepeHus . Pe3ynbpratel uamepeHuia

No 3HaYeHHE IEKTPOIPOBOTHOCTH, MKCM/CM HazBanmne BEIJAaHHOTO BENMIECTBA
mpoo
Bl

1

2

3

Buv1600b1: OTpazute NprHAJIEKHOCTD BEIIECTB K CUIIBHBIM U CJ1a0bIM 3JIeKTposinTaM. KOHTpOJIbHBIE BOITPOCHL:
1.IloueMy pacTBOp COJITHOM KUCIIOTHI YUl TPOBOAUT AIEKTPUUECKUN TOK IO CPABHEHUIO C pACTBOPOM YKCYCHOM KHCIIOTHI? 2.K Kakum
AJIEKTPOJIUTAM OTHOCHUTCS pacTBOP a30THOM Kuciothl? 3 . 3amanue ajs noarotoku k ['A, BITP

CDOpMy.]'IBI TOJILKO CIa0BIX OJICKTPOJIUTOB IIPEACTABJICHBI B pAY:
1.Ca(OH)y, HyS, HyS0y4 2.HoCO3, NH3-H,0, HyS 3.KOH, KNO3, HCI 4.ZnSO4, MgCly, HBr

JleMoHCTpanOHHbIH onbIT Ne 2. «/3yueHne BIusSHUS pa3IndHbIX (PAKTOPOB HA CKOPOCTH PEAKIIUIDY
Teopernyeckas yacTb. CyliecTBYIOT pa3Hble MOIUBUKALIMK TPUOOPa I U3YUeHUSI XUMHUUECKUX peakiuil. B o1HOM KOHCTPYKIIMH pOJIb peakTopa
BBINOJIHAET 00bIYHAs MpoOupKa, B APYyroi, Oosee coBpeMeHHOM, — cocya JlannonbTa.




OpnHako TeXHUKA IEMOHCTPAMU KCIIEPUMEHTA OCTACTCsl OJIMHAKOBOM. MeHsieTcs UL OPSAI0K CMEIIMBAHUS PEAruPYIOLIUX BEILIECTB.
CHayaia B mpoOHUpKy-peakTop 3aJIUBAETCS PACTBOP KUCIOTHI, a B HETO MIOMENIaeTcs TBEPA0E BEIIECTBO (LIMHK, Mpamop).
[IpakTtryeckas yacTth. Llens paboThl: U3yYUTH BIUSTHUE PA3IMYHBIX ()AKTOPOB HA CKOPOCTh XUMHUUECKOM peaKIUH.

Ilepeuenv oamuukos yugposoil 1abopamopuu’: TATINK TEMIIEPATYPhI IITATHHOBBIHA.

Hononnumenvroe obopydosanue:. IpuOOP ISt U3yYSHHUS CKOPOCTH XUMUYECKHUX PEAKIIM; AIeKTpHUECcKas IIINTKA; CTaKaH XuMuueckuit Ha 250 mut; mmaresb;
KpHUCTaJNIU3aTOpP JUI IPOMBbIBaHUs cocynoB Jlannonbra; npoOupku [1X-21 (3wt .) .

Mamepuanwt u peaxmuswl. consas kucnota (4%-uplit); comsHas kuciora (10%-Hplit); KyCOYKH MpamMopa; MOPOIIOK MpaMopa; yKcycHas kuciorta (6%-
HBI); TUHK; Iepokcusl Bogopoaa (3%-ubli); nuokcua mapranua (IV) .

Texnuxa 6e3onacrnocmu: CoOnroaaTh NpaBuia paboThl ¢ KUCIOTaMU U HarpeBaTeIbHBIMU JJIEKTPUUECKUMU TPUO0- paMu .

Hucmpykyus K 6bINOIHEHUIO:

? 19
Onwvim 1.BrnivsiHue NpupoAbl pearupyoiux BEIecTB Ha CKOPOCTh XUMHUYECKON peakiuu

? o o o

B oxno xoneno cocyna Jlangonwsta Haneire 3 mut 1 M pactBop ykcycHOM KUCIOTHI ( 6%-HBIil pacTBOp), B APYroe KOJIeHO nmoMecTure 2—3
rpanyisl nuHKa. Bo BTopoii cocyn Jlan- nonbra Haneire 3 mi 1 M comnsiHo kucnotsl ( 4%-Hblil), B APYroe KoJeHo — 2—3 rpaHyJsibl HUHKA .
[Tpucoenuuure cocys! JlaHA0IbTa K MAHOMETPUUYECKUM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO NepeseTe KUCIOTHI B cocynax JIannonpra k rpanyaaM nMHKa. CpaBHUTE YpPOBHU KUIKOCTH B
MaHOMETPUYECKHUX TPYOKaX. Yyaluecs JIeatoT BbIBOJ O Pa3HONW CKOPOCTH XUMHUECKUX PEaKIUH .

Onvim 2. BiusiHue KOHLIEHTPAIMK pearupyrolyx BEIIeCTB Ha CKOPOCTh XUMHUYECKOM peakiuu

B ogno xoneHo cocyna JlannonbTa Hanenre 3 mit 4%-HO# COJSTHOM KHUCIIOTHI, B APYTO€ KOJIEHO MoOMECTUTE 2—3 rpaHyisl HUHKA . Bo BTOpoOii cocya
Jlanponera Hanente 3 mMit 10%-HOM COJITHON KMCIIOTHI, B IPYroe KOJIEHO — 2—3 rpanyisl HUHKA. [Ipucoenqunure cocyasl Jlannonpra k
MaHOMETPUYECKUM TPYyOKaMm.

O6partute BHuManue! OJHOBpEMEHHO TepesielTe KUCIOTHI B cocyaax Jlanmonbra K rpanyniaM nuHka. CpaBHUTE YPOBHH KUJIKOCTH B
MaHOMETPUYECKHUX TpYOKaX. Yyaluecs JIeatT BbIBOJ O Pa3HOH CKOPOCTH XUMHUECKUX PEeaKLni.

Onvim 3. BiusiHue TeMIeparypbl pearupyroliux BeIeCTB Ha CKOPOCTh XUMHUYECKOM peakluu

B ogno xoneno cocyna Jlanmonbsta Haneire 3 mur 10 % constHON KHCIIOTHI, B IPYroe KOJIGHO TOMeCTUTe 2—3 TpaHyIibl IMHKa . Bo BTOpOIi cocyn
Jlarnonpra Haneite 3 M 10%-Hol comsi- HO# KHCIIOTHI, HArpeToi Ha BosiHOM 6aHe 1o 50 °C, B n1pyroe KojieHO — 2—3 rpaHyJIbl IIUHKA.
[Mpucoenuuure cocynpl JIaHI0IbTa K MAHOMETPUICCKIM TPYOKaM.



Oobpatute BHUManue! OHOBpEMEHHO NiepeNieiiTe KUCIOTH B cocynax Jlanmonpra Kk rpanynaM nuaka. CpaBHUTE YPOBHU KUAKOCTU B
MaHOMETPUYECKUX TPYOKaX. Ydaluecs AeNaioT BBIBOJ O Pa3HOM CKOPOCTU XUMUYECKUX PEaKIUH .
Onwvim Ne 4. BnusiHrE TOBEPXHOCTH COMPUKOCHOBEHUS pEarupyroInuX BEIIECTB HA CKOPOCTh XUMHUECKOW PEaKIHI
B onHO KoneHo cocyma Jlanmonbra HaelTe 3 Mit 4%-Ho¥ COJITHOM KHCIIOTHI, B APYTroe KoJIeHO ToMecTuTe 1 T MpamMopa, B3STOro B BHJIE Kycodka. Bo
BTOpOil cocyn Jlannonbra Hasente 3 M 4%-HOM COJITHOM KUCIIOTHI, B Ipyroe KoieHo — | r nopoika mpamopa. [Ipucoeaunure cocyasl Jlangonera k
MaHOMETPUYECKUM TPYOKaM.
Obpamume snumanue! OTHOBpEMEHHO MepesieiiTe KUCIOThI B cocynax JlanmoneTa kK Mpamopy nuHka. CpaBHUTE YPOBHU KUAKOCTH B
MaHOMETPUYECKUX TPyOKax. Ydaluecs AeaaloT BbIBOJ O Pa3HOM CKOPOCTH XUMUYECKUX PEaKIuil.
Onvim 5. BnusiHue kataan3aTopa Ha CKOPOCTh XUMUYECKON peaKiiuu
B crakan ¢ Bonoii, Harperoii 10 50 °C, momecTuTe 2 1eMOHCTpAIlMOHHbIE PoOUpKu ¢ 2 Mt 3% -HOTO pacTBOpa MEPOKCUIA BOAOPOa. Brinep:kuBatoT
POOUPKH B BOJIE OKOJIO 2 MUH. M3BIeKuTe MpoOHpPKH U3 BOASHOM OaHH U IPOJAEMOHCTPUPYIUTE yUalIUMCS PE3YNIbTAaT — Ha CTEHKAaX MPOOUPKH
MOSIBUIIMCH MY3bIPHKH I'a3a KUCIopoaa. B oHy U3 mpoOUpoK BHECHTE HA KOHYMKE mimartess auokcua mapranna (1V) . Habmogarot sneprugnoe
BbIJIEJICHUE KUCIIOPOAA.
Koumponvnwvie 6onpocul: 1.0T kakux GakTOpoB 3aBUCUT CKOPOCTb XUMHUEcKoH peakiuu? 2.Ilouemy pasnokeHue nepokcuia BoJopoia B IPUCYTCTBUU
nrokcuaa Mapranna (IV) cHavana uaet oueHb OBICTPO, a 3aTeM 3aMeaIseTCs?

1. 3aganus s pa3BUTHS QYHKIIMOHAIBHON TPaMOTHOCTH:
CcA

o
!

t B Tpu oaunakoBble TPOOMPKH YHEHHKH HAIIMIIM 110 5 MJI pacTBOpa CONSAHOMN KUCIOTHI OIMHAKOBON KOHIIEHTPAIHH.
B nepByro npoOupKy MOJIOKUIN CTPY’KKH XKeJle3a, BO BTOPYIO — CTPY’KKH IIUHKA, B TPETBHIO — CTPY’KKH HEM3BECTHOI'O CBETIIOTO SIPKO OJIECTSAIIEro
MmeTajuta. Hanbosee MHTEHCHBHO BBIJICJICHHE Ta3a HAOMIOJAIN B TPEThEH MPOOMpPKE C HEM3BECTHBIM MeTalIoM. Bo BTOpoii mpoOupKe C IMHKOM
WHTEHCUBHOCTH BBIJICJIICHHUS ra3a Obljla MEHbIIIE, YeM B TpEThel. B mepBoii mpoOupke ¢ xKene30M HHTEHCUBHOCTH BBIJICJICHUS ra3a OblIa HAMMEHBIICH.
a)/leiicTBre Kakoro akTopa, BIUSIOIIEr0 HAa CKOPOCTh peakluy, Habmonanu yyamuecs? 6) Kakoit Mmetasn Mor HaXOAUThCS B TpeThel mpooupke?
3anumure Ha3BaHUE METaJUIaA.



1. Harpaduke npeacraBieHa 3aBUICUMOCTb KOHIEHTPAIIMU UCXOAHBIX BELIECTB M MPOIYKTOB PEAKLIUH OT BPEMEHHU MTPOTEKAHHS
peaxiuu: Puc. 20. I'paduk 3aBUCHMOCTH KOHIIEHTPALUU UCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIIMM OT BPEMEHHU MPOTEKAHUS PEaKLUU
Omnpenenure, Kakast KpUBast ONIMCHIBAET U3MEHEHNE KOHLIEHTPALUN HCXOIHBIX BEILIECTB, a Kakas - MPOAYKTOB peakLmy .
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