1.Conepixkanue Kypca XUMHH
8 KITACC
I'naBal. Haua/ibHble NOHATHS U 32KOHBI XMMHH
Tena m BemiectBa. CBOHCTBa BEIIECTB. JTAJIOHHBIE (M3WYECKHE CBOMCTBA BEIIECTB. Marepuaiasl M MarepuajoBefeHue. Poib XUMHHM B JKU3HU
COBpeMEHHOTO0 0011iecTBa. OTHOIICHHE O0IIECTBA K XUMHUHU: XeMODHIHI U XeMOo(hOoOusi.

Mertoap! n3ydenus xumun. Habmonenne. DxcnepumentT MozenupoBanue. Mojenu MaTepraibHble M 3HAKOBBIE WIIM CUMBOJIBHEIE.

I'a3b1. JXKugkoctu. TBépable BemecTBa. B3aumHble nepexoibl MeXAy arperaTHbIMU COCTOSIHUSIMM BEILIECTBA: BO3TOHKA (CyOnMManus) U J1ecyoaumanus,
KOHJICHCALlUS U UCIIApEHUE, KPUCTAUIN3ALMS U IUIaBJICHUE.

®dusnueckue spieHus. Yuctele BemiecTBa U cMecu. ['oMoreHHsle M rereporeHHsle cMecu. CMecu ra3zooOpasHsble, kuakue U TBEpAble. CrocoObl
pas3zeneHus cMecel: MeperoHka, WiM JUCTHIUIALMS, OTCTauBaHue, (GMIbTPOBaHUE, KPUCTAIUIM3AIUS WU BhlapuBaHue. Xpomarorpadus. [Ipumenenue 3tux
CIIOCOOOB B J1a00PaTOPHON MIPAKTHUKE, HA IPOU3BOJICTBE U B OBITY.

XUMHYECKHUE MEMEHThl. ATOMBI U MOJIeKYJbl. [IpocThie U cokHbIe BeliecTBa. AJIIOTPOIKs Ha IpuMepe Kuciaopoaa. OCHOBHBIE MOJIO0KEHUS aTOMHO-
MOJIEKYJISIpHOTO yueHus. Flonsl. BeniecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUS.

3Haku (CUMBOJIBI) XMMHUYECKUX 3JIeMEHTOB. MH(popMmalus, KOTOpYH0 HECYT 3HAKHM XUMHYECKHUX 3JEMEHTOB. OTHMOJOIHMS Ha3BaHUM HEKOTOPBIX
XUMUYECKUX 3IeMeHTOB. llepuonuueckas Ttabnauuma xumuuyeckux sneMeHToB [I. V. MenzeneeBa: KOPOTKONEPHUOAHBIM M JJIMHHONEPUOIHBIA BapHAHTHI.
[lepuons! u rpymnmsl. ['naBHasg u nobounas noarpynnsl, Wik A- u b-rpynnel. OTHOcHUTENbHASI aTOMHAs Macca.

Xumnueckue Gopmyiisl. Maaekcsl 1 koapduunenTsl. OTHOCUTENbHAS MOJIEKYJIIpHAas Macca. MaccoBast oISl XUMHUYECKOTO JIEMEHTa B COEAMHEHUM.
WNudopmanus, KOTOPYIO HECYT XUMUYECKHE (POPMYIIBI.

Banentnocts. CTpykTypHBIE (QOpMYIbl. XMUMHUYECKHE 3JIEMEHTHI C IOCTOSHHOW M NEPEeMEHHOH BaleHTHOCThIO. BbBOA (opMyibl coeauHEHUs o
BajieHTHOCTH. Ormpenenenne BaJICHTHOCTH XHMHYECKOro 3JeMeHTa mo Qopmyne BemiectBa. CocTaBieHHE HA3BaHWN COCIMHEHHH, COCTOSIIUX W3 JIBYX
XUMHUYECKHX 3JIEMEHTOB, IO BAJIECHTHOCTHU. 3aKOH IOCTOSIHCTBA COCTAaBA BEILIECTB.

Xumuueckue peakuuu. PeareHTel M mpoAyKTsl peakuuu. [Ipr3Hakym XMMHUYECKHX peakUMid. YCIOBUS MX NPOTEKaHWS M IpeKpalleHus. Peaknnn
rOpeHHsl. DK30TEPMUYECKUE U SHIOTEPMUUECKHUE PEAKIIUH.

3aKOH COXpaHEHHUS MacChl BELIECTB. XUMHUecKHe ypaBHeHMs. CocTaBieHHE XHMHUYECKUX ypaBHeHMH. MH)opmanus, KOTOpyro HECET XMMHUYECKOE
YPaBHEHHUE.

Knaccugukanys XuMU4ecKUX peakiuil 0 COCTaBy M YHCIY PEareHTOB U MPOAYKTOB. THUIBI XUMUYECKHUX peakiuil. Peakuun coennHeHus, pa3inoxKeHus,
3amMeleHus 1 ooMeHa. Karanuszaropsl u kaTamus.

JdemMoHcTpanuu
Komnekuust MarepuanoB U U31€IUI U3 HUX.
Mogenu, ucnoib3yeMble Ha ypoKkax (PU3HMKH, OMOJIOTUH U Teorpaduu.
OOBEMHBIE U MIAPOCTEPKHEBBIE MOJIENIM HEKOTOPBIX XUMHUECKUX BEIIECTB.
Mopenu KpUCTAIIIMYECKUX PELIETOK.
Cobupanue npudopa JUIs MOITy4eHUs ra3a U MpoBepKa ero repMeTUYHOCTH.
Bosronka cyxoro nibja, noja uiu HagTajluHa.
ArperaTtHble COCTOSIHUSI BOJIBI.



e PazneneHue AByX HECMELINBAKOUIUXCS JKUIKOCTEH € ITOMOILBIO JACIIUTEIbHON BOPOHKH.

e JlMCTHILIATOD U ero padora.

e VYcranoBka Juist punbTpoBaHus u €€ padboTa.

e VYcraHOBKa /s BeITapuBaHus U e€ padoTa.

e Komnekius ObITOBBIX TPUOOPOB AJist GUIBTPOBAHMS BO3AyXa.

e Paznenenue kpacsiero BemecTsa haoMacTepa ¢ HOMOIIbIO MeToa OyMaXKHOM XpoMaTorpaduu.
e Mojenu alIOTPOIHBIX MOIU(DUKALIMIA YTIEpOia U Cephbl.

e [lonmyuenue o30Ha.

Hoptpetst U. 1. Bepuenuyca u JI. M. Menneneesa.

KopoTkoneproaHblil ¥ JUIMHHOIIEPUOAHBIN BapUAHTHI Iepruoandeckon cucremsl . . Menneneesa.
KoHcTpynpoBanue mapocTepKHEBbIX MOJIEIEH MOJIEKYI.

Anmnapar Kunna.

Paznosxxenue 6uxpomara aMMOHUS.

['openue cepbl 1 MAarHUEBOM JICHTHI.

[Toptpets M. B. JlIomonocoBa u A. JI. JlaByasbe.

OnBIThL, WJUTFOCTPUPYIOLIME 3aKOH COXPAHEHUS! MacChl BEILIECTB.

B3aumoneiicTBue COIIHON KMCIOTHI C IMHKOM.

[Tonyyenue ruapoxcuna meau(1l) u ero pasnoxeHue npu HarpeBaHuu.

JlabopaTopHbIe ONbITHI

* O3HaKOMJIEHHUE C KOJUIEKIIMEH 1a00paToOpHOil MOCY/IbI.

* [IpoBepka repMeTHYHOCTH NMPHOOPA JIJIs1 TOJTyYEHHSI Fa30B.

* O3HaKOMJIEHHE C MUHEpaJlaMH, 00pa3yIOLUMU TPaHUT.

* [IpuroroBiieHne reTEpOreHHON CMECH MTOPOIIKOB CEPBI C JKEIE30M U UX pa3JelICHNUE.

* BzaumoseiicTBue pacTBOPOB XJIOPUJIOB U MOJIUIIOB Kallusl C paCTBOPOM HHUTpaTa cepedpa.

* [Tonyuenne ruapokcuaa menu(1l) u ero B3auMoelcTBIE ¢ CEPHOM KUCIOTO.

* B3anmogelictBre pacTBOpa COJbl C KUCIOTOM.

* [IpoBepka 3aK0Ha COXpaHEHMsI MACChI BEILIECTB HAa IPUMEPE B3aUMOJAEHCTBUS IETOYH C KMCIOTOM.
* [IpoBepka 3aKkoHA COXpaHEHHUS MACChI BEIIECTB HA TPUMEPE B3auMoieicTBHsI ménoun ¢ cobio sxeneza(lll).

FOpCHI/IC (1)00(1)0}’)3, pacTBOpPCHUC ITPOAYKTA 'OPCHUA B BOAC U UCCIICAOBAHUC MMOJIYUYCHHOI'O PACTBOPA JIAKMYCOM.

* Paznoxenue MEepoKCcuzia Boaopoaa € mIoMOIIbr0 OKCHa MapraHia (IV) 11. 3aMeIJ_[CHI/Ie JKCJIC30M MCIU B MCITHOM KYIIOPOCC.

IIpakTHyeckue padoTnl
1. IIpaBuiia TeXxHUKH 0€30MACHOCTH U HEKOTOPHIE BUBI padOT B XMMHUUYECKOH Tabopatopun (kabuHeTe XUMHUN).
2. HaGmroneHue 3a ropsiieit CBe4oi.
3.AHanu3 nouBkl (aHAIOT PaboThl «OUNCTKA TOBAPEHHOU COJINY).



I'naBa2. BaxkHeiilne npeacTaBuTe/ M HeopraHmyeckux BemecTs. KosimyecTBeHHbIE OTHOIIEHUSI B XUMHU
CocraB Bo3ayxa. [Tonstue 06 00bEMHOI 0J1e () KOMITIOHEHTA IPUPOTHON Ta30BOM CMecH — BO3yxa. Pacuér 00béMa KOMIIOHEHTA ra30BOM CMECH 110
ero 00bEMHOM 1071e 1 HA0OOPOT.
Kucnopon. O3on. [Tonyuenune kucinopoaa. Cobupanue u pacno3HaBaHUE KMCJIOPOia. XUMUYECKHE CBOMCTBA KUCIOPOAa: B3aUMO/JICHCTBHE C METAJJIAMU,
HEMETAJUIAMU U CJI0KHBIMU BellecTBaMu. [Ipumenenue kucinopoaa. KpyroBopot Kuciopoaa B pupoze.
Oxkcuapl. OOpa3oBaHue Ha3BaHUI OKCUAOB 1O UX Gpopmynam. CocTtaBieHue GopMysT OKCHIOB 110 WX Ha3BaHMAM. [IpencraBuTeny OKCHIOB: BOJa U

YIJIEKUCIIBIN T'a3, HETalEHast U3BECTb.

Bonopon B mpupojie. ®u3nueckue 1 XMMUYECKHE CBOMCTBA BOJIOPO/IA, €0 MOJIYy4YeHUE U TPUMEHEHUE.

Kucnotsl, ux cocraB u ux knaccudukanus. Manukaropel. Tabmuia pacrBopumoct. CepHas U COSHAs KUCIOTBI, UX CBOMCTBA U IPUMECHEHHE.

Conu, uX cocTaB U Ha3BaHUs. PacTBopuMoOCTh cosieil B Boje. [IpencraBurenu coseii: Xjaopua HaTpus, kKapOoHaT HaTpusl, pocdar KanbIus.

[Tocrositnnass Aoraapo. KonudectBo BemectBa. Moisb. Momsipaast macca. KpaTHble eMHMIIBI U3MEPEHMSI KOJMYECTBA BEIIECTBA — MUJUIUMOJbL U
KUJIOMOJIb, MUJUIUMOJISIPHAS M KMJIOMOJISIpHAsi MacChl BELIECTBA.

Pacuérsl ¢ uconp30BaHNEM OHATHI «KOJMYECTBO BEIIECTBAY», «MOJISIPHASI Maccay, «IOCTOSIHHAsT ABOTaIpo».

3akoH ABorajpo. MossipHbIil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS TUIOTHOCTD Ta3a 10 APYyromy rasy.

Kparnble eqnHUIB UI3MEPEHUS — MUJUTUMOJIIPHBIN M KUJIOMOJISIPHBIA 00beMBbI Ta3000pa3HBIX BEIIECTB.

Pacuérhl ¢ HCITOIB30BaHMEM TIOHATHH «KOJUYECTBO BEIICCTBAY», «MOJIIPHAS MAcCay, «MOJISIPHBIN 00BEM Ta30B», «IUCIIO ABOTAIPOY.

I'uppocdepa. KpyroBopoT Boas! B pupoe. Puzndeckre 1 XUMHYECKHE CBOMCTBA BOJIBI: B3aUMOJICHCTBHE C OKCHIaMHU.

OcHoOBaHusl, UX COCTaB. PacTBOpUMOCTh OCHOBaHMI B Boje. V3MeHeHHE OKpacKd HHAMKATOPOB B IIEI04HOW cpexae. IlpeacraButenu mienoydei:
TUAPOKCHUJIBI HATPUSI, KM ¥ KAJIBITHUSI.

PactBopurens m pactBopéHHOe BemiecTBO. PactBopsl. PactBopenue. I'maparel. MaccoBas 10iist pacTBOPEHHOIO BemecTBa. Pacu€Tel, CBA3aHHbBIE
C UCIIOJB30BAaHUEM MOHATHUS «MACCOBAs JI0JIsl PACTBOPEHHOTO BEUIECTBAY.
JdemoncTpauuu
Omnpenenenue coaep>KaHusi KUCIOPO/Ia B BO3IYyXeE.
[Tonydyenue kucnopoaa pa3ioKeHUEM MEPMaHraHaTa Kajaus U MepOKCUIa BOJOPOa.
Cobupanue METO0M BBITECHEHHUS BO3/IyXa U BOBIL.
Pacno3naBanue kuciopopa.
I'openne Maruaus, xenesa, yris, cepsl U pocdopa B KUCIOPOJIE.
Konnexmus okcnaos.
[Tonydenue, cobupanue U pacro3HaBaHUE BOJIOPO/IA.
I'openue Bogopona.
B3aumogpeiictue Bogopoaa ¢ okcumom meau(1l).
Komnnexnust MUHEpambHBIX KUCIIOT.
[IpaBuiio pa30aBieHUs CEpOil KUCIOTHI.
Kommexmus comnei.



e Talnuia pacTBOPUMOCTH KHUCIOT, OCHOBAaHHI U COJIEH B BOJIE.
e Hekoropble MeTaIbl, HEMETAIIIBI U COEUHEHMS C KOJIMUECTBOM BEILIECTBA, PAaBHBIM 1 MOJIb.
e Mozens MOISIpHOTO 00BEMA Ta3000pa3HBIX BEIIECTB.
e Koutekius OCHOBaHU.
JlaGopaTopHbie ONBITHI
* [IoMmyTHEHHE N3BECTKOBOM BOBI IIPU IIPOITYCKAHUM YIVIEKUCIIOrO rasa.
* [Tosryuenue Bogopoaa B3auMOJICHCTBUEM IIMHKA C COJITHOM KUCIIOTOM.
* PacriozHaBaHue KHUCIIOT C IOMOILBIO UHIUKATOPOB.
* VI3MeHeHMe OKpacKu MHIMKATOPOB B IIEI0YHOI cpefe.
* O3HaKOMJIEHHUE C NpenapaTaMy JIOMalllHEN WM HIKOJIbHOM allTeuKu: pacTBOPaMHU MEPOKCH]IA BOJIOPOAA, CIUPTOBOM HACTOMKHU MOJa, aMMHUaKa.
IIpakTnyeckue padoThl
4. [lonydenue, coOupanre 1 paclio3HaBaHUE KUCIOPOAA.
5. Ilonydenue, coOupanue U pacro3HaBaHUe BOJOPOJA.
6. [IpuroroBneHue pacTBopa C 3alaHHOI MacCOBOM J10Jiel pacTBOPEHHOT'O BEILIECTBA.

I'naBa3. OcHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeTHHEHMIt

O0600611eHue cBefeHuit 006 OKcuaax, NX KiaccupuKaluu, Ha3BaHUAX U cBoiicTBax. CrocoObl MOMy4eHHUsI OKCHIOB

OcHoBanmsi, WX Kiaccu(uKamnws, Ha3BaHWUsS W CBOWCTBA. B3amMojelicTBHE ¢ KHUCIOTAaMHU, KHCIOTHBIMH OKCHJIaMH H COJSMHU. PasnmokeHue
HEPAaCTBOPUMBIX OCHOBaHMM. CIIOCOOBI MOTy4YeHUs OCHOBAaHUH.

Kucnotsl, ux knaccudukarnus 1 HazBaHus. OONe XUMUIECKUE CBOMCTBA KUCIOT. B3anMoaelicTBHe KHCIOT ¢ METAIUIAMH. DIIEKTPOXUMUYCCKUI PsijT
HalpsDKEHUH METauloB. B3auMmojelcTBHE KHUCIOT C OKCHAAMHM METauioB. B3auMoAeicTBME KHUCIOT € OCHOBaHUSIMU — peaklMs HEUTpalu3aluu.
B3aumogeiictBre kucioT ¢ consimMu. [lonmyyenue 6€CKUCIOPOAHBIX U KUCTOPOACOIEPIKAIIUX KUCIIOT.

Conu, ux kiaccudukanus u cBoiicTBa. BzanmosencTeue cosneit ¢ MeTasiaMu, 0COOEHHOCTH 3THX peakiuii. B3auMmopeiicTBre coed ¢ cosamu.

['eneTndeckue psibl MeTaia U HeMeTasuia. ['eHeTndeckas CBsI3b MEKy KilacCaMy HEOPraHUYECKUX BELIECTB.

JlaGopaTopHble ONBITHI
* B3anmojeiicTBre OKCHAa KalabIUs C BOJOM.
* [IToMmyTHEHNE N3BECTKOBOW BOJBI.
* Peakuus HEUTpaIM3aLuu.
* [Tonyuenue runpoxcuna meau(Il) u ero B3anMoelicTBUE C KUCIOTOM.
* Paznoxenne runpoxcuna meau(Il) mpu Harpesanuu.
* B3anMmojeiicTBIe KMCIOT C METAJIAMHU.
* B3anMo1eiCTBHE KUCIIOT C COJISIMHU.
e O3HaKOMJICHHE C KOJUIEKIIMEN COJIEH.
* B3anmoneiictue cynbdara menu(Il) ¢ sxenesom.
* B3auMoelicTBHE COJIEN C COJIIMHU.



e 'eneTn4deckas cBsI3b MCKAY KiIaCCaMU HCOPraHMYCCKUX BCIICCTB HA IPUMEPC COGI[I/IHGHI/II\/JI MCOH.
IIpakTnyeckue padoThl
7.Penienne 3KCepUMEHTAIBHBIX 33J1a4 110 TeMe «OCHOBHBIE KJIacChl HEOPTAHUUECKUX COCTUHEHUI.

I'naBa4. Ileppoguyeckuii 3aK0H M epuoANYeCcKasi cucTeMa XuMu4eckux 3j1emenToB /I. U. MennesneeBa. CTpoeHue atoma
EcrecTBeHHblE ceMmelcTBa XHMHYECKHUX JJIEMEHTOB: ILEJOYHbIE M LIEJOYHO3EMEIbHBIE METalUlbl, TaJOr€Hbl, HHEpPTHbIE (OJIArOpOJIHBIE) Ta3bl.
AmpoTepHOCTb. AMPOTEpHBIE OKCHJIBI U TUAPOKCH IBL. KOMITIIEKCHBIE COIH.
Otxkpertue 1. 1. MeneneeBbIM NEpUOINYECKOT0 3aKOHA U CO3JJaHNE UM MEPUOINYECKOI CUCTEMbI XUMHUECKUX 3JIEMEHTOB.
ATOMBI KaK (popMa CyIIECTBOBAHUS XUMUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJICHUS O CTPOSHHH aTOMOB. J[0Ka3aTelbCTBa CIOKHOCTH CTPOEHUS aTOMOB.
OmnsbiThl Pesepdopna. [TnanerapHast Mosienb CTpoeHUs aToMa.
CocTaB aTOMHBIX S7IEp: IPOTOHBI, HEUTPOHBI. OTHOCUTENBHAS ATOMHAsl Macca. B3auMoCBs3b OHATHI «IIPOTOH», KHEUTPOH», «OTHOCUTENIbHASI AaTOMHAs
Maccay.
Muxkpomup. DnekTpoHbl. CTpoeHHUE 3JIEKTPOHHBIX YPOBHEN aTOMOB XUMUYECKHUX 1eMeHTOB 1—20. [oHsTHE 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.
N3otonsl. dusznueckuit cMpica cuMBosinku [lepuoanyeckoit cucremsl. CoBpeMeHHas (popMyIupoBKa MEPUOANYECKOrO 3aKoHA. VI3MeHeHMs CBOMCTB
AJIEMEHTOB B MEPUOJIaX U rpynnax Kak QyHKIHUsS CTPOCHUS AIEKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepuCTUKa 3JI€MEHTa-MeTalla M JJIEMEHTa-HeMeTallyla IO MX IIOJIOKEHUI0 B IEpUOJUYECKOW cucTeMe XMMHUYeckux snemeHToB J[. U.
Menpeneesa.
JdeMoHcTpamun
Paznuunbie opmbl TaOIHI] TEPUOANIECKON CHCTEMBI.
MopenupoBanue ocTpoeHus nepuoandeckon cucreMsl . . Menneneesa.
Monenn aToMOB XUMHUYECKHUX JIEMEHTOB.
Mopenu aToMOB 3JIEMEHTOB 1—3-TO TIeproI0B.
JlaGopaTopHble ONBITHI
* [Tonyyenne aMmpoTEepHOro IMJIPOKCUAA U UCCIIEJOBAHUE €0 CBOUCTB.

I'maBab5. Xumnueckasi cBsizb. OKUCJINTEIHHO-BOCCTAHOBHUTE/IbHbIE PeaKIHU
Nonnas xumuueckas cBsizb. MoHbI, 00pa3oBaHHbIE aTOMaMU METANIOB U HeMeTaIoB. CxeMbl 00pa30oBaHUs MOHHOM CBS3M JJII OWHAPHBIX COCIMHCHUM.
Honnble KpUCcTAIUTMUECKUE PEIIETKU U (PU3NYECKIE CBOMCTBA BEIIECTB C ITHM TUIIOM pemi€ToK. [loHaTue o popMynpHOM eTUHUIIE BEIIECTBA.

KoBanentHast xumudeckasi CBsi3b. DJEKTPOHHBbIE U CTPYKTypHble (opmynbl. [lonstue o BaneHTHocTH. KoBaneHTHas HemousisipHas CBsi3b. CXeMbI
o0pa3oBaHMs KOBAJICHTHOW CBSI3U JUIsl OMHAPHBIX COSAMHEHM. MOJNIEKYISIpHbIE M aTOMHBIE KPUCTALUTUYECKHE PEIIETKU U CBOMCTBA BEIIECTB C 3TUM THUIIOM
pEMIETOK.

DNEKTPOOTPUIIATENILHOCTD. Psan anexTpoorpunatensHocT. KoBanieHTHas mossipHas XuMudeckasi cBsa3b. Jumonb. Cxembl 00pa3oBaHus KOBAICHTHOU
TIOJISIPHOM CBSI3U JJ1si OWHAPHBIX COSTMHEHUI. MOJIEKyIsIpHBIE U aTOMHBIE KPUCTAJUTMYECKHE PEIIETKH U CBOMCTBA BEIIECTB C ’TUM THUIIOM PEIIETOK.

Merannuueckass XUMHUYECKasi CBSI3b M MeTaJIMYecKas Kpucraminueckas pemérka. CBONMCTBAa BEUIECTB C ATUM THUIOM pewmETok. EnuHas mpupona
XUMHYECKHUX CBSI3EH.



Crenenb okuciienus. CpaBHEHHE CTENICHH OKHUCIICHUS W BaJIeHTHOCTH. [IpaBuma pacuéra cTeneHel OKUCIeHus 1Mo GopMyiaM XUMUYECKUX COSTUHEHUH.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. OnpeeneHne cTeneHe OKUCIeHUs sl 3JIEMEHTOB, 00pa3yIoIIMX BEIlecTBa pa3HbIX KiaccoB. Peakiumn
MOHHOTO OOMEHA M OKHCIUTEIbHO-BOCCTAHOBUTENbHBIC peakiuu. OKUCIUTETh U BOCCTAHOBUTENb, OKHCICHHE U BOCCTaHOBJIeHHE. CocTaBlIeHUE ypaBHEHUI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIil METOI0M 3JIEKTPOHHOTO OanaHca.
JdemMoHcTpauuu
Buneodparments! u cnaiasl «MloHHAs XUMUYECKas CBS3bY.
e  KoJiekius BemecTB ¢ MOHHOW XUMHYECKON CBS3bIO.
e MoJenu HOHHBIX KPUCTAINIMYECKUX PEIIETOK.
Buneodparments! u cnaiiabl «KoBageHTHass XUMUYECKast CBSI3bY.
Kosekuus BemecTs MOJIEKYJISIPHOTO M @aTOMHOI'O CTPOEHHS.
Mopenu MONEKYJISIPHBIX U aTOMHBIX KPUCTAINTHYECKUX PEIIETOK.
BuneodparmenTst u cnaiiapl «MeTamnuecKasi XMMHUYECKas CBSI3b.
Konnexkuust «MeTauibl ¥ CIIaBbI».
B3aumopeiicTBue MHKa ¢ cepol, COISIHON KUcaoTo, xsopuaom meau (II).
['openne maruus.
BzaumoneicTBre XJIIOpHOW U CEPOBOJIOPOJHOM BOIBI.
JlaGopaTopHbie ONBITHI
* 3roroBnenne Moeln, WITIOCTPUPYIOIIECH CBOMCTBA METAUIMYECKOM CBA3U

9 KJIACC
I'naBal. [loBTopenue u 00001eHNe cBeAeHMil MO Kypcey 8 Kiacca
bunapupie coeguHeHusi. Okxcuapl  cojeoOpasyromue ¢ HecosieoOpasyromue. [ HAPOKCHUIBI:  OCHOBaHUS, aM(OTEpPHbIE THAPOKCHUIIBI,
KHUCJIOpOJIcoAepKalie KucaoTsl. CpeHue, KUciable, OCHOBHBIE U KOMILIEKCHBIE COJIH.

O06001eHne cBeleHni 0 XUMUYecKnX peakuusx. Kiaccupukanns XUMUYECKUX PEAKIUil 0 pa3IMYHbIM MPU3HAKAM: COCTABY M YHMCIY PEArupyroUuX U
00pa3ymoIuXcsl BEHIeCTB, TEMIoBOMYy 3(dexTy, oOpaTUMOCTH, U3MEHEHUIO CTENEeHEeW OKHUCIEHHs SJIEMEHTOB, OOpa3yIoNIUX pearhpyrollne BelecTBa,
arperaTHOMy COCTOSIHUIO PEarupyroux BEMIeCTB, HCIIOIb30BAaHUIO KaTalu3aTopa.

[TonsiTHe O CKOpOCTH XUMHYECKOW peakiuu. DakTopbl, BIUAIOIIME HA CKOPOCTh XUMHUYECKHX pEaKIMi: MPUpOJa pearupyromdx BEIIeCTB, HX
KOHIICHTpaIlUs, TeEMIIepaTypa, TUIoaab CONMPUKOCHOBEHUSI, HATMYUE KaTtanu3aropa. Karamms.

JdemMoHcTpanuu
O3HaKOMIICHHE ¢ KOJISKITUSIMH METAJIJIOB ¥ HEMETAJJIOB.
O3HaKOMIICHHE C KOJUIEKIUSIMH OKCHJIOB, KHCJIOT 1 COJICH.
3aBUCUMOCTBH CKOPOCTH XMMHUYECKON PEAKIIUH OT MPUPOABI PEArUPYIOIINX BEIIECTB.
3aBI/ICI/IMOCTB CKOpPOCTH XAMHUYECKOU PC€aKu OT KOHOCHTpalKU pCarupyromunx BEIICCTB.
3aBUCHMOCTBH CKOPOCTH XUMHUUYECKON PEAKIIUU OT TUIOIIAH CONTPUKOCHOBEHHUS PEAruPYIONINX BEIIECTB («KHUTISIITUN CIION»).



e 3aBUCUMOCTb CKOPOCTH XMUMUYECKOM PEAKIIMU OT TEMIIEPATYPhl PEATUPYIOLIUX BEILIECTB.
JlabopaTopHbIe ONbITHI
* BzaumoznelicTBue aMmmuaka 1 XJa0poBOAOPOA.
* Peakuus HEUTpaM3aLyu.
» Habmonenue tensaoBoro 3¢ ¢dexra peakuu HeHTpain3aluy.
* BzaumopeiictBue cepHoit kucioTsl ¢ okcuaom meau(Il).
* Paznoxenue nepokcuia BOJOPOAA ¢ MOMOLIbIO KaTaja3bl KapToges.
* 3aBHCHMOCTh CKOPOCTM XHMHYECKOH peakiuH OT MPHUPOJBl PEarHpyIOIINX BEIIECTB HA MPHUMEpE B3aMMOJCHCTBHS PAacTBOPOB THOCYJIb(ara HATpHS
uxJjopuzaa 6apus, THOCY/Ib(aTa HaTPHUs U COJSTHOM KUCIIOTBI.
* 3aBUCUMOCTb CKOPOCTH XHMHUYECKON Peakuy OT IPUPOIbl METAIIOB IIPU UX B3aUMOJICHCTBUU C COJITHON KUCIOTOM.
* 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKLUH OT IMPUPOBI KMCIOT IIPU UX B3aUMOJEHCTBUU C JKEIE30M.
* 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEaKuy OT TEMIIEPATYPHI.
* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIIUN OT KOHLIEHTPALUH.
* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKIUH OT IJIOIIA 1 COIPUKOCHOBEHUS PEarupyroIIUX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKLUU OT KaTaJlu3aTopa.

I'maBa2. XuMu4eckne peakiiuu B paCTBOPax JIeKTPOJUTOB

[TonsiTHE 00 ANEKTPONIUTUYECKON AUCCOLUALMH. DIEKTPOIUTHI U HEIJIEKTPOIUTHI. MexaHu3M JUCCOLMALUN 3JIEKTPOJIUTOB C Pa3IMYHBIM XapaKTePOM
cBsi3u. CTerneHb AIeKTPONUTHIECKON Auccoruanyu. CUIIbHBIE U CIIa0ble DJIIEKTPOIIUTHI.

OcCHOBHBIE TIOJNIOKEHUSI TEOPUHU 3JIEKTpoiUTHUYecKor auccorumanvu. Knaccuduxanus noHOB M uX cBoiicTBa. KuHCIOTHI, OCHOBaHMSA M COJIM Kak
anekTponuThl. X knaccudukamus u quccouyanusi.

OO01re XMMUYECKHe CBOMCTBA KUCIOT: U3MEHEHHE OKPACKM MHAMKATOPOB, B3aUMOJIEHCTBUE C METAJUIAMU, OKCUJAMHU U TUAPOKCUIAMH METAJJIOB U
consiMu. MoneKkynspHble U HOHHBIE (MIOJHBIE U COKPAIIEHHBIE) YpaBHEHHs peakiuil. XUMHUECKUNA CMBICI COKPAIIEHHBIX YpAaBHEHUN. YCIOBUS MPOTEKAHUS
peaKknui MEXy JIEKTPOIUTaAMU J0 KOHIA. Psl aKkTUBHOCTH METAIIJIOB.

OO0mue XUMUYECKHEe CBOMCTBa IIeNoued: B3aMMOJEUCTBHE C KHUCIOTAaMHU, OKCHIAMHM HEMETalUIoB, coisiMu. OOmue XUMHUYEeCKHe CBOMCTBa
HEPACTBOPHMBIX OCHOBAHHUI: B3aMMOJICUCTBUE C KUCIOTAMH, PA3JIOKEHUE NP HarpeBaHUU.

OO01re XMMHUYEeCKUe CBOMCTBA CPEHUX COJICH: B3aMMOCHCTBHE C KUCIOTaMH, IIeJI0YaMH, COJIIMUA U MeTalaMu. B3aumoielicTBUE KUCIBIX COJIEH CO
LIEJI0YaMHU.

['unponu3 xkak OOMEHHOE B3aUMOJICHCTBUE coje ¢ BOAOW. ['MApPONM3 CONM CUIBHOTO OCHOBaHUS M cinaboi KucioThl. ['maponus comm ciaaboro
OCHOBaHMS ¥ CHJIBHOM KUCJIOTHI. Bomopoausril mokazarens (pH).

CBolicTBa KHUCJIOT, OCHOBaHWH, OKCHUIOB U COJIEW B CBET€ TEOPHH DIIEKTPOIUTUYECKOW JIHUCCONMAIMM M TPENCTaBICHUA 00 OKHCIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKITUSX.

JdemMoHcTpanuu
e lcnbiTaHWE BEUIECTB U UX PACTBOPOB HA AJIEKTPONPOBOIHOCTD.
e 3aBUCUMOCTD IEKTPOMPOBOJIHOCTH YKCYCHON KUCIOTHI OT KOHIIEHTPALIUH.



e J[BM>KEHHME OKPAILIEHHBIX HOHOB B AJIEKTPUUYECKOM IOJIE.

e OmnpeneneHue xapakTepa cpebl B pacTBOpax CoJyei.
JlaGopaTopHbIe ONBITHI

* luccoumanus cinalpIX 3JIEKTPOIUTOB HAa IPUMEPE YKCYCHOW KUCITIOTHI.
* lI3MeHeHne OKpacKu UHAMKATOPOB B KUCIIOTHOM CpeEJE.

* Peakuus HeiTpanu3auuy pacTBOpa WIEIOYN PA3IUYHBIMU KUCIOTAMH.
* [Tonyuenue ruapokcuaa meau(Il) u ero B3aumoaeiicTBre ¢ pa3IuYHBIMU KUCIOTAMH.
* BzaumopelictBre CHIIbHBIX KUCIOT ¢ okcuioM meau(1l).

* B3aumopencTBre KUCIOT ¢ METaJVIaMH.

» KauecTBenHas peakiius Ha KapOOHAT-HOH.

* [TosryueHue cTyiHS KDEMHUEBOW KUCIIOTHI.

* KauecTBenHas peakiiys Ha XJIOpUI- UIU CYIb(paT-HOHBI.

* lI3MeHeHne OKpacKy MHAMKATOPOB B IIEJIOYHOM CpEIE.

* BzaumopelicTBre enouei ¢ yriaeKUCIbIM ra30M.

» KayecTBeHHas peakiysi Ha KAaTHOH aMMOHHS.

* [Tonyuenue runpoxcuna meau(ll) u ero paznoxxenue.

* BzaumoseiictBue kapOOHATOB € KUCIOTaMHU.

* [Tonyuenue ruapoxcuaa xenesa(lll).

* B3anmopeiicTBue xene3a ¢ pactBopom cynbgparta meau(1l).
IIpakTnyeckue padoThl

1. Pemienne skCiepuMEHTAIBHBIX 3371a4 110 TeME «DIEKTPOTUTHUECKAS TUCCOIUAITUS.

I'nmaBa3.HemeraJiIbl 1 X COEANHEHUS
CtpoeHre aTOMOB HEMETAJJIOB U UX IOJIOKEHHE B NMEPUOIMYECKON cucteme. P anekTpoorpuniarensHocT. Kprucraminyeckue pemérky HeMeTaloB

— HPOCTBIX BCUICCTB. dusznyueckue CBOMCTBa HEMETAIIJIOB. O6H_II/IC XUMHYECKHE CBOMCTBA HEMETAIOB: OKUCIUTEIbHBIE 1 BOCCTAHOBUTEIIBHEIE.

FaJ'IOFGHBI, CTPOCHUC MX aTOMOB M MOJICKYII. duznyeckne U XMMHUYCCKHE CBOMCTBA raJIOTCHOB. 3aKOHOM€pHOCTI/I W3MCHCHHS CBOMCTB TaJIOTCHOB B

3aBUCUMOCTH OT HUX ITOJOXKCHHUS B HepHOHquCKOﬁ cucreMe. HaxoxneHne rajioreHoB B npupoac U UX IMOJTYUCHHUC. buonornyeckoe 3HaueHUE U MMPUMCHCHUC

raJIOTE€HOB.
["aoreHoBOOPO/BI U COOTBETCTBYIOIIME WM KHCIOTHI: IJIAaBUKOBAsl, COJIAHAas, OpOMOBOJOpOJHAs, MOA0BOJOpoaHas. [anorenunapl. KauecTBeHHble
peaxkiuy Ha raJloreHuI-uoHbl. [IpumeHenre coelMHeHn rajJoreHoB.
O6mas xapakrepucTuka sneMeHToB VIA-rpynnsl. Cepa B npupojen e€ noiaydeHue. AJTOTPOITHbIe MOAU(DHUKAIIMY Cepbl U UX CBOWCTBA. XUMHUYECKHUE
CBOMCTBA CEpBI U €€ NPUMEHEHNE.
CepoBoiopoJI: CTpOEHHE MOJIEKYJIBI, (hPU3MUYECKHe M XUMHUYECKHEe CBOWCTBA, MOdydyeHue U 3HaueHue. CepoBojopoaHas kuciora. Cynbhuisl U ux
3HaueHue. JIIoMuHOPOPBHI.
Oxcup cepri(IV), cepHuctas kucnota, cynbpursl. KauecTBeHHas peakiyst Ha CyJIb()UT-HOH.

Oxkcup cepoi(VI), cepnast kucnota, cynbdartsl. Kpucrammoruaparsl.



CepHasi KUCIIOTa KaK CWIBbHBIM 3nekTposnuT. CBoiicTBa pa30aBiieHHOW CEpPHOM KHMCIOTHI KaK TUIMYHOW KHUCIOTBHI: B3aUMOJCHCTBHE C METaJIaMH,
OCHOBHBIMH U aM(OTEpHBIMHU OKCUJAMH, OCHOBAHUAMHU U aM(OTEPHBIMU THIPOKCHAaMHU, colsiMu. KauecTBeHHas peakius Ha Cyiab(haT-uoH.

OO0mrast XxapakTepHCTUKa IEMEHTOB VA-Tpynnbl. A30T, CTPOCHHE €ro aToMa M MOJIeKyJbl. PU3ndeckne 1 XMMUYECKHE CBOICTBA U MIPUMEHEHHE a30Ta.
A3OT B ipupo/jie ¥ ero GMOJOTru4ecKast poJib.

AMMMaK, CTpOEHUE MOJIEKYJIbI U (PU3NYECKHE CBOMCTBA. AMMHUAYHasi BOJA, HAIIATHIPHBINA CIIUPT, THIPAT aMMHUaka. JlOHOPHO-aKIENTOPHBIN MEXaHU3M
oOpa3oBaHMs CBSI3U B KaTHOHE aMMOHHs. BoccTanoButenbHble cBoiicTBa ammuaka. Cojau aMMOHHUS M uX NpuMeHeHue. KauecTBeHHasi peakiusi Ha KaTUOH
aMMOHHSL.

Oxkcuipl a30Ta: HECOIe00pa3yIolue U KUCIOTHbIE. A30THCTasi KUCIOTa U HUTPUTHL. A30THAs KHCIIOTa, €€ MOoTy4eHue U cBoiictBa. Hutpatsl.

®docdop, ctpoenue aroma u amutotponusi. Dochuast. Dochun. Oxcuna Gochopa(V) u hocdopuas (oprodhocdophas) kuciaora. DocdaTsr.

OO6mmas xapakTepucThKa 31eMeHTOB [V A-rpymnmbl: 0COOEHHOCTH CTPOECHUS aTOMOB, NMPOCTHIX BEIIECTB U COCIMHEHUN B 3aBUCHMOCTH OT IOJIOXKECHHS
3JIEMEHTOB B MEPUOJIMYECKON cucteme. YTiaepol. AIUIOTpomnHble MoaupuKanuu: anma3z, rpadur. AMoOpdHBIA yriepon: caxka, aKTHBUPOBAHHBIN YIOJb.
Ancopbuus. XuMu4yeckue cBoicTBa yrieponaa. Kokcoxumuyeckoe Mpous3BOJICTBO U ero nmpoaykuus. Kapouasr.

Oxkcua yrinepona(ll): crpoenue momnekynbl, mojyueHue u coiictBa. Oxcup yrinepoaa(lV): cTpoeHne MONEKyIbl, MOJY4eHHEe U CBOMCTBA. YTOJbHAs
kucioTa. Cosi yroiabHOM KMCIOThI: KapOOHATHI U THAPOKapOOHaThl. TeXHUYecKas U MUIIeBas Coja.

Opranuyeckasi XuMus. YTJI€BOJIOPOAbI.

MertaH, 3TaH M NpPOMaH Kak IpeJesibHble (HACHILEHHbIE) YIIIEBOJOPO/bl. DTUICH M alleTWIEH KaK HemnpeaeibHble (HEHACBIIEHHBIE) YIIEBOAOPOIbI.
CrpyxTypHble popMyIisl BeniecTB. [ opeHue yrieBogopoaoB. Peakunn neruapupoBaHus MpeaeabHbBIX YIIEBOIOPOIOB.

CrupTel. DTHIOBBIM CIUPT, €ro IHOJy4YeHUE, MpUMEHeHHe M (usnosnornyeckoe neiicrBue. TpEéXaTOMHBIA CHUPT TIMLEPUH. YKCYCHas KHCIOTa Kak
MIPEJICTaBUTENb KapOOHOBBIX KUCIIOT.
KpemHuuii: ctpoenue aroma u HaxoxjaeHue B npupoze. Cumuuuas! 1 cunnad. CoiictBa kpemHus. Oxcua kpemuus(IV). Kpemuuesas kuciora u e€ conu.

[IpousBoacTBO crekia u 1eMeHTta. [Ipoaykuusi CHUIMKATHON MPOMBIIIIICHHOCTH: ONTHYECKOE BOJIOKHO, Kepammuka, (apdop, dasac. Ontuueckoe
BOJIOKHO.

Hewmeranner B npupoge. ®OpakiroHHas TEPETOHKA JKUAKOTO BO3AyXa KakK CIOCO0 IMONydeHHs KHCIopojaa, a3oTa W aproa. [lomyuenwe ¢ocdopa,
KPEMHHUS, XJI0pa, HoJa. DJIEKTPOIU3 PaCTBOPOB.

[Momyyenne cepHON KHCIOTBI: CHIPHE, XMMH3M, TEXHOJIOTHYECKas CXEeMa, METOJ[ KHILSIIETrO CIJIOsl, MPHHIUIBI TEIUI00OMEHa, MPOTHBOTOKA M
mupkymnauuu. Oneym. [Ipon3BoACcTBO aMMHaKa: ChIpbE€, XUMHM3M, TEXHOJIOTHUECKAs CXeMa.

JdemMoHcTpanuu
Konnexmus HemeTamios.
Mogenu KpUCTaIIIMUECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp ¥ MPUHLUIIBI €T0 PabOTHI.
I'openue HeMeTauI0B — MPOCTBIX BEUIECTB: cephl, hochopa, TPeBECHOTO YIIIs.
OO0pa3s1bl TaTOreHOB — MPOCTHIX BEIIECTB.
BzanmoeiicTBIE TAJIOTEHOB C METAIJIAMH.
BriTecHenue xsiopa 6poMoM WM HOJa U3 pacTBOPOB UX COJIEH.
Komnneknust mpupoIHbIX COEAMHEHUH XJIOPA.



B3aumMozeincTeue cepsl ¢ METaJUIaMHU.
I'openue cepsl B KUCIOpOIE.

Komnexnust cynbGuaHbIX pyI.
KauecTtBennas peakuus Ha CylIbpUA-HOH.

ObeciBeunBaHuE OKPAIICHHBIX TKAHEH CEPHUCTHIM ra3oM.

B3anMopeiicTBre KOHLIEGHTPUPOBAHHOM CEPHOM KHUCIOTHI C MEABIO.

OO0yrivBaHue OpraHMYeCKUX BEIIECTB KOHIEHTPUPOBAHHON CEPHOI KUCIOTOM.
Huarpamma «CocTaB BO3yXay.

Buneodparmentst u cnaias «IItnubu 6a3apbiy.

[Tony4yenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

Paznoxxenue 6uxpomara aMMOHWUSI.

B3anMozeicTBre KOHIIEHTPUPOBAHHOW a30THOM KMCIIOTBI C MEJBIO.

I'openne yé€pnoro nopoxa.

PasnosxeHne HUTpaTa Kajaus U TOPEHUE B HEM JAPEBECHOTO YrOJIbKa.

OO0pa3ubl IPUPOTHBIX coeAnHEeHHI (hocdopa.

I'openue docdopa Ha Bo3ayXe U B KUCIOPO/IE.
[Tonyuenue 6enoro gochopa 1 uCIBITAHUE €TO CBOKCTB.
Komnnekuust «O6pa3iubl NpUpOIHBIX COSAMHEHHUM yTiaepoaay.

[Toptper H. JI. 3enunckoro. Ilornomenne pacTBOPEHHBIX BELIECTB UM I'a30B AKTUBUPOBAHHBIM YTJIEM.
YeTpoicTBO IPOTUBOTasa.

Mopenu MOneKyll MeTaHa, 3TaHa, STUJICHA U alleTUJICHA.

B3aumoneiicTBue 3tuseHa ¢ GpoMHON BOAON M pacCTBOPOM I€pMaHraHaTa Kajiusl.
OO01ine XMMHUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOW KHCIIOTHI.
KauecTBeHHas peakiivsi HA MHOTOATOMHBIE CITUPTHI.
Komnexkuust «O0pa3ibl NpUPOIHBIX COEAUHEHUN KPEMHUS.

Komnekuus crekina, KepaMUKH, IEMEHTa U U3/I€UH U3 HUX.
Komnnekuust npoiyKuu CUIMKaTHON MPOMBIIIJIEHHOCTH.
Buneodparments! u cnaiiapl «[Ipor3BOACTBO CTEKIIA U [IEMEHTAY.
Konnexkuust «IIpupogHbie coeqMHEHNs HEMETALIIOBY.

BuneodparmenTsl u cnaiiapl «DpakiinoHHAs IEPETOHKA JKUIKOTO BO3AyXay.

BI/IILCO(I)paFMCHTBI U CHaMObI «HonyquHe BOOOpOda, KUCIOPOAa U TaJIOTCHOB 3JICKTPOJIUTHYICCKUM CIIOCOOOMY.

Mogenu arrmapaToB IJId MPOU3BOACTBA cepHoﬁ KHUCJIOTBI.
Mogenp KUIIAIIETo CIO0s.



e Mojenb KOJTOHHBI CHHTE3a aMMHAKa.

e BugaeodparmenTs! u cnaiiibl «[Ipou3BoACTBO CEPHON KUCIOTHI.

e BuneodparmenTs u crnaiiasl «[[pon3BoACTBO aMMHUaKay.

e Komreknus «CpIpb€ Uil IOJYYEHHS] CEPHOM KUCIOTBD.
JlabGopaTropHbie ONBITHI

» Pacnio3HaBaHue rajgoreHu1-uOHOB.

» KauecTBenHbIe peakiuu Ha Cylb(aT-noHbI.

» KayecTBeHHas peakiiysi Ha KATHOH aMMOHHS.

* XMMUYECKHE CBOMCTBA a30THOM KHMCIIOTBI, KaK JIEKTPOJIUTA.

 KauecTBennsie peakiuu Ha pocdar-moH.

* [TosryueHnue 1 cBOMCTBA YroJIbHON KUCIOTHI.

» KauecTBenHas peakius Ha KapOOHAT-HOH.

* [IponyckaHnue yriekuciioro ra3a 4epe3 pacTBOp CUIIMKATa HATPUSL.
IIpakTuyeckne padoThl

2.3y4yeHne CBOMCTB CONSTHOM KUCTIOTHI.

3. U3ydeHue CBOMCTB CEpHON KUCIIOTHI.

4. TlonyuyeHne aMMHaKa U U3YYEHHUE €ro CBOMCTB.

5. Ilomydenue yraexucnoro rasa. KadyectBeHHas peakius Ha KapOOHAT-HOHBI.

I'nmaBa4d.MeTtaJuIbl M MX COeJUHEHHS

[lonoxkeHne MeTauIOB B INEPUOJMYECKON cHucTeMe xuMmudeckux anemeHToB J[. 1. MeHaeneeBa, CTpoeHME aTOMOB M KPHUCTAUIOB METAJUIOB.
Mertannuueckast CBA3b M METaUIMYECKas KpHUCTaulMueckas pemérka. Pu3nyeckue CBOMCTBA METAIOB: 3JEKTPO- M TEIJIONPOBOJHOCTb, OTpa’karolas
CHOCOOHOCTb, MJIACTUYHOCTb. YEPHBIE U IIBETHBIE METAJLIBI.

Mertainbl Kak BOCCTAHOBUTENH. DJIEKTPOXUMHMUECKUN PNl HANpsDKEHUN. B3auMozelcTBue METalIoB ¢ HEMETAJUIAMH, OKCHIAaMH, KMCIOTaMHU, COJISIMH.
ATOMUHOTEPMHUSI.

OOm1ast xapakTepucTHKa 371eMeHTOB |A-rpymnnbl. OKCHABI M THAPOKCHUIBI IIETIOYHBIX METAJUIOB, UX MOJyYeHHe, CBOWCTBA, IpUMeHeHHe. Baxuelme conu
IIEJIOYHBIX METAJIJIOB, X 3HAYEHUE B IPUPO/JIE U KU3HU YEJIOBEKA.

OOmas xapaktepucTuka 31aeMeHToB ||IA-rpynmsl. OKCHABI W THAPOKCUABI HIETOYHO3EMENbHBIX METAJUIOB, UX MOJy4YeHUE, CBOWCTBA U IMpPHUMEHEHHE.
Bakneiimme conu meaouyH03eMeNIbHBIX METAIIOB, UX 3HAUEHHE B IPUPOJIE U JKU3HU YyesioBeka. KapOoHaTsl M rujpokapOOHaThl KaabIHsl.

BpemenHas 1 moctostHHas )KECTKOCTh BOJIbl. CIIOCOOBI yCTpaHEeHUsI BpeMeHHOH skECTKOCTH. CrocoObI YCTpaHEHUs OCTOSTHHON KECTKOCTH.

CoenMHEHUs aMIOMUHMS B NIpUpoae. XUMHUECKHE CBOMCTBA anmtoMUHUSA. OCOOCHHOCTH OKCHJA U TUIPOKCHU]IA alFOMUHHUS Kak aM(OTEpHBIX COETUHEH UH.
Baxmueiime conu anoMuHus (XJI0pU, Cyiabdar).

OcobenHoctu cTpoeHust aToma xkenesa. JKenezo B npupoae. Baxkueiiue pynbl sxene3a. [Tonyuenue uyryna u cranu. Oxcunabl 1 Tuapokcu sl xenesa(ll) u
(ITI). Conu xene3a(Il) u (IIT). ObHapykeHnEe KATHOHOB Kelie3a B pacTBOpe. 3HAUCHUE COSAMHEHHIM Keesa.



Koppo3us rasoBast (xumuueckasi) ¥ 3J1EKTPOXMMHUECKas. 3aliuTa METaJIOB OT Koppo3uu. Metamisl B npupogae. [lonstue o meramtypruu. UépHas u
1BeTHas Metamutyprusi. llupomeramnyprus, rugpomMeTaulyprus, 3aeKkTpoMeramnyprus. JlomeHnHslit mponecc. IlepepaboTka uyryHa B cTallb. DJIEKTPOIU3

pacIuIaBoB.
JdemoHcTpauuu
e BsaunmoneiicTBUe HATPUS, JIUTUSA U KaJIbLHUS C BOAOM.
e ['opeHue HATpUs, MATHUS U KEJIE3A B KUCIOPOJE.
e Bcrblka TEPMUTHON CMECH.
e B3anmoneicTBHe CMECHU MOPOIIKOB CEPHI U KENE3a, LIMHKA U CEPBI.

B3anmopneicTBue antOMUHUSA ¢ KUCIOTaMU, IEI0YaMU U BOIOM.

B3aumopeicTsue xene3a 1 MEIU C XJIOPOM.

B3aumoneiicTBre Men ¢ KOHUEHTPUPOBAHHOM CEPHOM KMCIOTON U a30THOM KUCIIOTOH (pa30aBiIeHHON U KOHLIEHTPUPOBAHHOI).
Oxpacka IIaMeH! COEJUHEHUAMMU IET0YHBIX METAJIOB.

Oxpacka I1aMeH! COEJUHEHUAMMU LEI0YHO3EMEIbHBIX METAIUIOB.

["amenune n3BecTH BOOOM.

[Tonyyenue KECTKON BOABI B3aMMOJIEUCTBUEM YIVIEKHACIIOTO Ira3a ¢ U3BECTKOBOU BOJIOM.
YcTpaneHue BpeMEHHOM KECTKOCTH KUIISTUEHUEM U 100aBIEHUEM COJIbI.

VYcerpaneHnue noCTOSTHHON dKECTKOCTU JOOABIEHUEM COJIBI.

VOHUTBI ¥ IPUHLINT UX AEHCTBHS (BUACOPPArMEHT).

Kosekuust npupoaHbIX COETUHEHUN aTFOMUHUSL.

Buneodparments! u cnaiiabl «OKCH]T aTFIOMUHUS U €70 MOAU(DUKAITII.

[Tonmy4yenue aMmpOTEpHOTo TMIPOKCHAA ATIOMUHUS U UCCIIEIOBAaHUE €r0 CBOMCTB.
Komnekuust « XumMu4eckre HCTOUHUKH TOKa.

Pe3ynbraThl 1IUTEIBHOTO SKCIIEPUMEHTA 110 U3YYEHUIO KOPPO3UH CTAIBHBIX U3CIIMNA B 3aBUCUMOCTU OT YCIOBHUH IIPOLIECCOB.
Boccranosnenne menu u3 okcuga meau(Il) Bogopoaom.

Buneogpparments! u cnaiiibl «I Ipou3BOACTBO UyTryHa U CTAIN».

Buneodparments! u cnaiiapl «3aemus U3 yyryHa v cTaam.

Buneodparments! u cnaiiasl «IIpon3BoaCcTBO alTFOMUHUSI.

JlaGopaTopHble ONBITHI

* B3aumoneiictue xene3a ¢ pactBopom cynbpata meau(ll).

* [TosryueHne U3BECTKOBOM BOJBI U OTBITHI C HEH.

* [Tonyuenne ruapoxcunos xemneza(ll) u (111).

» KagecTBEeHHBIE peakIuy Ha KATHOHBI JKeJe3a.

IIpakTnyeckune padoTnl

6. )K€cTkoCTh BOJIBI U CTIOCOOBI €€ yCTpaHEHUsI.



7. PellieHne 3KCIIEPUMEHTANIBHBIX 3a1a4 110 TeMe «MeTaisD».

I'maBa5.Xumus U oKpykamas cpeaa

Crpoenue 3emiu: sapo, MaHTHS, 3eMHas Kopa, Jutocdepa, ruapocdepa, arMmochepa. XuMuueckuii coctaB 3emin. ['opHbie mopoabl. Munepaibl. Pyssr.
Ocanounsle ropHble nopoAsl. Ilone3Hplie nckonaemsle.

HcTouyHUKHM XMMHYECKOTO 3arpsi3HEHHsS] OKpysKarolmed cpensl. ['nobOanbHble IKOJIOTHMYECKHE MPOOIeMbl YeJIOBEUeCTBA: HapyIICHHE OMOTr€OXHMMHUYECKHX
KPYTrOBOPOTOB XMMHUYECKHX JJIEMEHTOB, MOTEIJICHHE KIMMaTa, KUCIOTHbIE NOXAU U Jp. O30HOBBIE ABIPbL. MeXIyHapOJHOE COTPYAHHUYECTBO B 00JACTH
OXpaHbl OKPYKArOUIEH Cpelibl OT XUMUYECKOTO 3arpsA3HEHUS. «3eIEHasT XUMUS».

JdeMoHcTpanuu

e BuneodparmeHntsl u ciaiiapl «CTpoeHne 3eMiId U €€ XUMUUECKHI COCTaBy.

e KouteKiusi MUHEpaIOB U FTOPHBIX MMOPO/I.

o Komneknus «Pyapl MeTamioBy.

e BuneodparmenTs u cnaiiapl «l'106anbHbIe SKOIOTHYECKUE TPOOIEMBI UETIOBEYECTBAY.

e BuaeopparMeHTHI U ClIaiIbl O CTENEHH YKOJIOTHIECKON YUCTOTHI TOBapa.

JlabGopaTopHbie ONBITHI
* M3ydenue rpaHura.
* M3yueHne MapKupOBOK pa3IMYHbIX BUJOB POMBIIUIEHHBIX U MPOJI0BOJIbCTBEHHBIX TOBAPOB.

I'naBa6.00001eHHe 3HAHUI O XHMHMH Kypca OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY Irocy1apcTBEHHOMY 3K3aMeHY
CrtpoeHre aTtoMa B COOTBETCTBHH C TIIOJIO)KEHHEM XHMHUYECKOTO JJIEMEHTa B repuoandeckoi cucreme. CTpOEHME BEIIECTBA: XWMHYECKas CBS3b
U KpUCTAJTIMYEeCKasi pem€Tka. 3aBHCHMOCTh CBOMCTB OOpa30BaHHBIX 3JEMEHTAMU IPOCTHIX BEIIECTB (METAlJIOB, HEMETAJUIOB, OJAaropojHBIX Ta30B) OT
IIOJIOKCHUS 3JIEMCHTOB B HepHOﬂquCKOﬁ cucreMme. Tunosorus HEOPTaHNYCCKUX BCIICCTB, Pa3sACICHUC X Ha KJIACChl U TPYIIIbIL. Hpe)ICTaBI/ITeJ'II/I.
[Tpu3Haku U ycnoBHsS NPOTEKaHHUS XUMHUYECKUX peakuui. THUMONOTrHs XMMHUYECKUX pPEaKLUi M0 pa3IMYHbIM IMpHU3HaKaM. Peakuun MOHHOro oOMeHa.
OKHUCINTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.
XUMHUYECKHEe CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIE XUMHMUYECKHE CBOMCTBAa COJIEOOpa3ylolMX OKCHJIOB, THUIPOKCHIOB (OCHOBaHM,
KHCJIOPOJICOIEPKAINX KUCIIOT u aM(OTEPHBIX THIIPOKCHUIOB), COJIEH.



2. IInanupyemMsble pe3yJbTaThl

BbInyCKHUK HAy4YuTCS

® 3HaAMb (NOHUMAMD):
— XMMHYECKYIO0 CHMBOJIMKY: 3HAKU XUMHUYECKUX JIEMEHTOB, (JOPMYJIbI XUMHUYECKUX BEIIECTB, YPAaBHEHHUS XUMHUUECKUX PEaKLUi;
— Ba)XKHEHIIME XUMUYECKHE MOHATHUS: BEIIECTBO, XMMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE aTOMHAsi M MOJIEKYJIIpHAs Macchl, MOH, KaTHOH,
aHUOH, XUMUYECKAs CBA3b, AEKTPOOTPULATEIbHOCTD, BAJICHTHOCTb, CTEIIEHb OKHUCIICHMS,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIH 00BEM, PacTBOPBI, HJIEKTPOJIUTHl M HEIEKTPOIUTHI, SJIEKTPOJUTHUECKAsT JUCCOLMALUSA, OKUCIUTEIb U BOCCTAHOBUTEINb,
OKHCJICHHE ¥ BOCCTaHOBJICHHE, TETJIOBOH 3(h(heKT peakiuu, OCHOBHBIE TUIIBI PEAKIIUN B HEOPTraHUYECKON XUMUH;
— (OpPMYJIHUPOBKH OCHOBHBIX 3aKOHOB M TEOPUH XUMMH: aTOMHO-MOJIEKYJISIDHOI'O YYEHHS; 3aKOHOB COXPAHEHHs MAacChl BELIECTB, ITOCTOSIHCTBA COCTaBa
BelLIECTB, ABOrajpo; nepuoaudeckoro 3akona Jl. M. MenneneeBa; Teopuu CTpOEHUS aToOMa M YYEHMs] O CTPOCHHUU BELIECTBA; TEOPUHU DJIEKTPOIUTHUECKON
JUCCOLMALUK U YYEHHS O XMMUYECKON peakiuH;

®  HA3bIBAMD:
— XUMUYECKHE JIEMEHTHI;
— COEJMHEHHUS U3yYCHHBIX KJIACCOB HEOPIaHWYECKUX BEIECTB;
— OpPraHMYeCKHE BEIIECTBa 10 UX (popMylie: MeTaH, 3TaH, THJICH, alleTUIICH, METAaHOJ, ATAHOJI, TJIULEPUH, YKCYCHAs KUCIIOTa, TITF0K03a, caxapo3a,

®  00vBACHAMD!
— (U3MUECKUI CMBICII AaTOMHOTO (TIOPSIKOBOI0) HOMEPAa XMMHUYECKOT0 3JeMEHTa, HoMepa I'pYIIbl U eproja B nepuoaudeckoit cucreme /1. Y. Menzeneesa,
K KOTOPBIM 3JIEMEHT NPUHAJICKUT;
— 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHUSI ATOMOB, CBOICTB 3JIEMEHTOB B Ipe/iesax MaJbIX EPUOI0B U A-TPYIII, a TAKKe CBOUCTB 00pa3yeMbIX MU BBICILIUX
OKCHJIOB U TUJIPOKCH/IOB;
— CYLIHOCTb IPOLECCa HIEKTPOIUTHYECKOM TUCCOIMALNY U PEaKIIMii HOHHOTO OOMEHa;

®  Xapakmepuzoeambv:
— XMMHUYECKHE 3JIEMEHTHI (OT BOJOpPOJA J0 KaJblMs) HA OCHOBE UX IOJIOKEHMsI B MEPUOAMYECKON cucTtemMe xumuueckux snemeHtoB J[. M. Menneneena
1 0COOEHHOCTEH CTPOEHUS UX aTOMOB;
— B3aUMOCBSI3b MEX/ly COCTaBOM, CTPOEHUEM M CBOMCTBAMU HEOPTaHUYECKUX BEILECTB;
— XUMMYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BELIECTB (MPOCTHIX BEIIECTB — METAIOB U HEMETAJUIOB, COEIMHEHUH — OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM(QOTEPHBIX OKCUIOB U T'MIPOKCHUJIOB, COJIEH);

® onpedenamo:
— COCTaB BEILECTB N0 UX (opMysam;
— BAJICHTHOCTb U CTENIEHU OKHUCIIEHUS DJIEMEHTOB B COEIMHEHNN;
— BH/JIbl XUMUYECKOW CBSA3HM B COEAMHEHUSAX;
— THUIIBI KPUCTAJUINYECKUX PEIMIETOK TBEPIBIX BEIIECTB;
— MPUHAAIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COETMHEHUM;
— TUIIBI XUMUYECKUX PEAKIUI;
— BO3MOXHOCTb IPOTEKAHUs PEAKINI HOHHOTO 0OMEHa;



®  COCmMAasnAmb:

— CXEMBI CTPOEHUS aTOMOB MEPBBIX IBAJALATH 3JIEMEHTOB niepuoandeckon cucremsl Jl. . Menaeneesa;

— ¢ opMyIIbI HEOPTAHUYECKUX COSTUHEHU N3YUCHHBIX KJIACCOB BEIIECTB;

— YpPaBHEHHS XUMHUECKUX PEAKIINl, B TOM YUCJIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C TOMOIILI0 METO/A JIEKTPOHHOTO OallaHca;
®  0e30naACHO0OPAUAMbCAL:

C XMMHYECKOU MOCy0i 1 1ab0paTOpHBIM 000pYI0BaHUEM;
®  1POBOOUMb XUMUYECKUL IKCHEPUMEHM.:

— MOATBEPKIAOIMIUN XUMUYECKUI COCTaB HEOPTaHUYECKUX COCIUMHEHUM;

— MOATBEPKIAIOMIMN XMMUYECKUE CBOMCTBA M3YUEHHBIX KJIACCOB HEOPIraHUYECKUX BEIIECTB;

— TI0 MOJYYEHHUI0, COOMPAHUIO U PACTIO3HABAHUIO Ia3000pa3HBIX BEUIECTB (KUCIOpOa, BOJIOPO/A, YIIIEKUCIOro ra3a, aMMHaKa);

— TI0 ONPEACIICHUIO XJIOPUI-, CYIb(haT-, KapOOHAT-HOHOB U HOHA AMMOHHS C TIOMOIIIbIO KAaU€CTBEHHBIX PEAKITU;
®  GLIYUCTAMD:

— MAacCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa 1o (hopMyIie COeTUHEHUS;

— MAacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;

— Maccy OCHOBHOTI'O BEILIECTBA 110 U3BECTHOM MAaCCOBOM JOJIM TPUMECEH;

— 00BEMHYIO JIOJII0 KOMIIOHEHTA ra30BOM CMECH;

— KOJIMYECTBO BEIIECTBA, 00BEM MITU MacCy BEIIECTBA MO KOJUYECTBY BEIIECTBA, 00BEMY MIIM MacCe PeareHTOB, WIH MPOYyKTOB PEaKIUy;
®  UCNONBL308aMb NPUOOPEMEHHbLE 3HAHUS U YMEHUST 8 NPAKMUYECKOU 0esimelbHOCIU U NOBCEOHEBHOU HCUZHIL:

— i 0€30MacHOro OOpallleHUs C BEIIECTBAMHU U MaTepHaJlaMH B TTOBCEAHEBHOM XKM3HU U TPAMOTHOTO OKa3aHUs MEPBOM MOMOIIU MPHU OKOTrax KUCIOTaMHU

M IeJIOYaMU;

— JUI OOBSICHEHUS OTACTBHBIX (PAKTOB U MIPUPOIHBIX SBJICHUA;

— JUISl KPUTUYECKOH OIEHKH MH(POPMAIUH O BEIIECTBAX, UCIIONIb3yEeMbIX B OBITY.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS
o XapaKTepru30BaTh OCHOBHBIE METO/IbI TO3HAHUS XUMUYECKUX 0OBEKTOB: HAOIIOICHNE, H3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE;
. pa3nu4aTh XMMHYECKUE OOBEKTHI (B CTATHKE):

— XMUMHYECKHE DIIEMEHTHI U TIPOCTHIC BEIIECTBA;

— MeTaJuIbl U HEMETAJJIbl U XapaKTePH30BaTh OTHOCUTEIHHOCTh MIPHUHAUICKHOCTH TaKUX 00BEKTOB K TOM MM MHOM IpyTiIe;

— OpraHWYeCcKHe U HEOPraHWIECKHE COSAMHEHUS;

— THJIPOKCUABI (KUCIOPOACOAEpIKAIINEe KUCIOThI, OCHOBAHHSI, aM(OTEPHbIE THIPOKCHU/IbI);

— OKCHJIBI Hecosieo0pa3yronue 1 cojeodpasyromue (KHUCIOTHBIE, OCHOBHBIC, aM(POTEpHEIE);

— BaJICHTHOCTh M CTENEHb OKUCIICHHUS;

— CHUCTEMaTHUYECKUE U TPUBUAIBHBIC TEPMUHBI XUMHUYECKOH HOMEHKIIATYPHI,



— 3HAKOBYIO CHCTEMY B XUMHUH (3HaKM U (HOpMyIbl, MHAEKCH M KOI((UIMEHTHI, CTPYKTYPHbIE M MOJIEKYJISPHBIE (POPMYIIbI, MOJEKYISIpHbIE U MOHHBIC
YpaBHEHHUSI PEaKIIMii, TIOJIHBIE U COKpAIIEHHbIE HOHHBIE YPaBHEHUS PEAKIMil, TEpPMOXUMHUYECKUE YpaBHEHNUS, 0003HAYEHHs CTETIEHU OKHCIIECHUS U 3apsia MOHa

B (hopMysIe XUMHUYECKOTO COSAMHEHUS);
. pasnuyaTh XUMHYECKUE OOBEKTHI (B JUHAMUKE):
— (hu3HYeCcKre U XUMUYECKUE CTOPOHBI MPOIIECCOB PACTBOPCHUS U TUCCOITUAIINH;
— OKHUCIIUTENIbHO-BOCCTAHOBUTENILHBIC PEaKIIUH U PeaKlui OOMEHa;
— CXEMBbI U YPaBHEHUSI XUMUYECKUX PEAKIIHIA;
o COOTHOCHTb:
— DK30TEPMHUYECKUE PEaKIUH U PEAKLUU TOPCHHUS;
— KaTaJIUTUYECKUE U (pepMEeHTATHBHBIC PCAKIINN;
— MeTaJul, OCHOBHBIM OKCHJI, OCHOBAHHUE, COJIb;
— HEMeTaJll, KHCIIOTHBIA OKCHJI, KHCJIOTA, COJIb;
— CTPOCHHUE aToMa, BU XUMUYECKON CBSI3HU, TUI KPUCTAJUIMYECKON PEIIETKN U (PU3NUECKHE CBOMCTBA BEIIECTBA;
— HAXOXKJCHHUE DJIEMEHTOB B IIPUPO/JIE M MIPOMBIILICHHBIE CIIOCOOBI UX MOYYCHHUS;
— HE00XO0AMMOCTh XUMHUYECKOI0 ITPOU3BOJICTBA U TPEOOBAHUI K OXpaHe OKPYXKAIOIIeH Cpeibl;
— HE00XOUMOCTh TIPUMEHEHHUSI COBPEMEHHBIX BEIIECTB U MATEPUATIOB M TPEOOBAHUH K 370POBbECOCPEIKCHHUIO;
o BBIJIBUTATh U AKCIEPUMEHTAIBHO MPOBEPSATh TUIOTE3bl O XMMUYECKHX CBOWCTBAX BEIIECTB HAa OCHOBE
K OTIpeieIEHHOMY KJ1accy (TpyIIie) BEIIeCTB;

HUX COCTaBa, CTPOCHHA W NPHHAICIKHOCTHU

L4 IMIPOIrHO3UPOBATH CIIOCOOHOCTD BCIICCTBA IIPOABIIATH OKHCIUTCIBHBIC WM BOCCTAHOBUTCIIBHBIC CBOICTBA C y‘IéTOM CTEIICHEeW OKHUCICHUS QJICMCHTOB,
BXOJAIIHX B €0 COCTAB, a TAKKC ITPOAYKTOB COOTBETCTBYIOIIHNX OKUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHHfI;

L4 COCTaBJIATh YPABHCHUA peaKHHI’I C Y4aCTUCM TUITNUYHBIX OKHCIIMTENEH U BOCCTAHOBUTEIEH Ha OCHOBE OJICKTPOHHOT'O 68.J13.Hca;

L4 OnpeaACiIsITb BO3MOKHOCTb  IIPOTCKAHUA XUMHYCCKUX peaKHI/Iﬁ Ha OCHOBC DOJJICKTPOXUMHYECKOI'O pPiAla HaprI)I(eHI/II\/'I MCTAJJIOB, pPdaa

3JIEKTPOOTPHUIIATEIIbHOCTH HEMETAIIIIOB, TAOJIMIBI PACTBOPUMOCTH U yU€Ta YCIOBUN MPOBEICHUS PEAKIIMIA;
. IPOBOAUTDH PACUEThI IO XUMUYECKUM (POpMYJIaM U YpaBHEHUSIM:

— JUIst BBIBOZA (POPMYJIBI COETMHEHUS TI0O MACCOBBIM JIOJISIM 3JIEMEHTOB;

— JUJI IPUTOTOBIIEHUS PACTBOPA € UCIIOJIB30BAHUEM KPUCTAIUIOTUAPATOB;

— JUUI HaX0KJICHHUs JTOJIA BBIXO/1a MTPOYKTA PEAKIMH I10 OTHOLIEHUIO K TEOPETUYECKH BO3MOKHOMY;

— ¢ ucnosib3oBanueM npasuia ['eii-Jltoccaka 06 00bEMHBIX COOTHOILIEHUSX I'a30B;

— C MCIIOJIb30BaHUEM MOHATUI «KMOJIbY, «MMOJIb, «4HCI0 ABOrasipoy;

— 110 TEPMOXMMHUYECKUM YPABHEHUAM PEAKLIUH;

® IMPOBOANTH XUMHUYCCKUH OKCIICPUMEHT C HCYKOCHUTCIIbHBIM CO6J'II-O)I€HI/I€M IMpaBUJI TEXHUKU 0e30IacHOCTH:

— IO YCTAHOBJICHUIO KAYECTBCHHOT'O U KOJIMYCCTBECHHOI'O COCTaBa COCANHCHU A,
— HPH BBIIIOJIHCHUH UCCIICAOBATCIILCKOTO ITPOCKTA,
— B JOMallHUX YCIIOBHAX,



CII0C000B MOJIY4YCHHA U paCllO3HAHHA BCIICCTB,

TOTOBUTH MH(POPMAIIMOHHBIHN MPOIYKT U MIPE3EHTOBATH €r0;

HE100pOCOBECTHON peKIaMe B CPEJCTBAX MAacCOBOM MH(OpMAINH;

Co3aaBaTb MOACIIN U CXEMBI JJI PCIICHUA y‘le6HBIX 1 IIO3HaBAaTCJIbHBIX 3a1a4.

3.TemaTnuyeckoe NJIaHNPOBAHHUE
8 KIIACC
(2 g4 B Hememto, Bcero 70 u)

HCIIOJB30BaTh HpHOGpGTéHHHG KIIFOYCBBIC KOMIICTCHIWHN [JI BBIIIOJIHCHUS HNPOCKTOB H y[ICGHO-I/ICCJICIIOBaTCJIBCKI/IX pa60T M0 HU3Yy4YCHUIO CBOI>'ICTB,
onpeacisiTb HCTOUYHHUKHU XHUMHYCCKOM I/IH(bOpMaHI/II/I, MMPpEACTABIATE CIIHCOK PIH(bOpMaI_[I/IOHHBIX pPECYpPCOB, B TOM YHUCJIC U Ha HHOCTPaHHOM S3BIKC,

OOBEKTHBHO OIICHWBAaTh HWH(GOpPMAIMIO O BEIIECTBAX M XHWMHYECKHUX MpoIeccaX, KPUTUYECKH OTHOCUTCS K TIICEBJOHAy4yHOH HH(MOpMaIuH,

HasBanmue
pa3aesioB U TeM
YPOKOB

Conep:xanue ypoka/
Ilepeuennb o0opyaoBanus « Touku pocra»

OcCHOBHBIE BUIBI JeATEILHOCTH
o0yyamuxcst

JlesiTeIbHOCTH
YUHUTEJIs € y4eTOM
padoueiinporpaMmsl
BOCIIMTAHUS

I'naBa 1. HauajgbHble NOHATHS M 3aKOHBbI XUMHH. (20 4acoB)

1 [Ipeamer xumumu. Tena wu BemectBa. CBolicTBa BemiecTB. | OObsACHAMb, YTO MPEAMETOM H3YyUEHUS XHUMUU
BBoanbrit OTanoHHbIE (PU3MYECKHE CBOWCTBA BEIIECTB. | SBISIOTCS BEIICCTRA, 170.4 CBOWCTBA W
uHcTpykTax no Th. | MaTtepuansl u MatepuanoBe/ieHre. XUMUYECKUE | IPEBPALLECHUS.

sBIeHUs. Ponb XUMHUU B JKM3HU COBPEMEHHOTO | Paziuuams Tena W BENIIECTBA, BEIIECTBA U
obmectBa. OTHomIeHHe oOOIIeCTBA K XHMHH: | MAaT€pUAIIbI.
xemoduaus u xemohoousi. Yemanasnueamo MPUYUHHO-CIIECTBEHHBIE

JMemoncTpanun. Komiekius MaTepyanoB U | CBSI3U  MEXKAY CBONCTBAaMHM BEIIECTB U UX
W3/IeTIUN U3 HUX. MIPUMEHEHHUEM.

JlabopaTopubie onbIThl. 1. O3HakomiieHue | Xapaxmepuzoseamo MIOJIOXKHUTENBHYIO u
c KoJyuteknueil sadoparopHoid mocyapi(Nel-10 | oTpunaTenbHYI0  pOJIb  XUMHUH B KH3HHU
HA00p MOCY/IbI) COBPEMEHHOT0 00IIIeCTBa.

Apeymenmupoéams ~ CBOIO  TMO3ULHUIO  TIO
OTHOIIEHHIO K XeMO(hmInu 1 XxeMo(hoOuun

2 Metozpl u3ydeHus Meroast wm3yuenust xumuu. HaOmonenue. | Xapakmepuzosams OCHOBHBIE METOJIBI N3YUCHUS

XHUMHH. DKCHEPUMEHT MopaenupoBaHue. Mogenu | eCTECTBEHHO-HAYYHbIX JUCLMIUIMH.

MarepuaibHbIe (BEIICCTBEHHBIE) M 3HAKOBBHIC
(cuMBOJIBHBIC).

IIpuooums npuMepbIMaTEPUAIBHBIX U
3HAKOBBIX, WJIM CUMBOJIBHBIX, MOJIETICH,

* YCTAHOBJICHUE
JOBEPHUTEITBHBIX
OTHOILICHUN MEXITY
YUUTENIEM H €r0o
YUEHHKaMH,
CHOCOOCTBYIOIINX
MO3UTHBHOMY
BOCTIPHUSITHIO
yUYaIIUMHUCS
TpeOoBaHui U MPochO
yUUTENs, IPUBJICYECHUIO
UX BHUMaHHSA K
00CyXJ1aeMOH Ha ypoKe
uH(popMaluuy,
aKTUBHU3AIMH UX
ITO3HABATEIIBHON
NeSTeNbHOCTH;




JemMoHcTpanun.Mozenu, UCTIoIb3yeMbIE Ha
ypokax (u3uku, OMoI0ruu u reorpadum.
OOBEMHBIE U TIAPOCTEPIKHEBBIE MOJICIN
HEKOTOPBIX XUMHUYECKUX BelecTB. Moaenu
KPUCTAJUIMYECKUX PEHIETOK

UCTIOJIb3YEMBIX Ha YPOKax (pU3MKH, OMOIOTUH U
reorpaduu.

Cobupamb 00bEMHBIE U IIAPOCTEPIKHEBBIC
MOJIETTH HEKOTOPBIX XUMHYECKHX BEIIECTB

ArperaTHble lasel.  Kugkoctu.  TBEpawsie  BemiecTBa. | Pasauuams  TpU  arperaTHbIX — COCTOSIHUS
COCTOSIHUSI B3aumnble nepexojpl BeELIECTBA M3 OJHOIO | BEILIECTBA.
BellecTB. BxofHas | arperaTHOro COCTOSHUSI B Jpyroe: BO3TOHKa | Yemawnasnusame B3alMOCBSI3b MEXY
JMarHOCTHKA. (cybnumanusi) U AecyOauManus, KOHACHCAIUA U | arperaTHbIMU ~ COCTOSIHMSIMM ~ Ha  OCHOBE
UcHapeHue, KpUCTaJUTU3allHs U [IJIaBJICHHUE. B3aMMHBIX [1€PEXO0/I0B BELIECTBA.
Jemoncrpauuu. Cobupanue mnpubopa ans | Unrrocmpuposams B3alMHBbIE IIEpPEXO0/1bl
MOJTyYeHUs raza u MpOBEpKa €ro | BELIECTB MPUMEPAMH.
repMeTudyHoOCTH. Bo3ronka cyxoro nbna, uona | Habnrooams XUMAYECKUM SKCTIEPUMEHT U
i HadTaarHa. ATperaTHble COCTOSIHUS BOJBL. | Oellamb BBIBOJBI HA OCHOBE HAOIIOACHHIMA
JlabopaTopHusble onbIThI. 2. [IpoBepka
TePMETHYHOCTH MPUOOpa ISl MOTYYESHUS Fa30B
[IpakTrueckas [TpaBuia TexHUKH O€30MACHOCTH M HEKOTOpble | Pabomams ¢ 1mabopaTOpHBIM 000pyIOBaHHEM
pabota Nel. BUIBI PabOT B XUMUYECKOU 1abopaTopuun U HarpeBaTelIbHBIMU npubdopamu B

[IpaBuna TexHUKH
0€30MMacHOCTH MPU

(kabuHeTe XUMUH)

COOTBETCTBUU
0€30IaCHOCTH.

C IMpaBUJIaMH1 TEXHUKHU

paborte B Buvinoaname npocTeinrie MAHUIYJISLAN C
XUMHUYECKOM 71a00paTOPHBIM 000PYIOBAaHUEM: C

KaOuHeTe 71a00PATOPHBIM IITATUBOM, CO CIIUPTOBKOM
dusznyeckue @dusnueckue sBieHus. Yuctele BemecTBa U | Pasmuuams  Qu3nueckue U XMMHYECKHE
SIBJICHUA . cmecu. I'oMoreHHbIe H TCTCPOrCHHBIC CMCECH. | ABJICHHA, YUCTBIC BCIICCTBA U CMCCH.

CMmecu ra3oobOpa3Hble, JKUAKHE U TBEPABIE.
CriocoObl paszeneHuss CMeceil: MeperoHka, Win
JUCTWUISALMS, OTCTauBaHUEe, (QUIBTPOBAHUE,
KpUCTAJIITN3aus WIH BbIIIapUBaHUE.
Xpomarorpadus. [IpumeHeHue 3Tux crnocoboB
pasneneHus cMeceid B 1a0OpaTOpHOM MpaKTUKE,
Ha MPOU3BOJCTBE U B OBITY.

JdemMoHcTpanuu. Paznenenne JBYX
HECMEIINBAIOIIUXCSA KHUIKOCTEH C IIOMOIIBIO
JIETTUTEIbHOW BOPOHKHU. JlUCTHILIIATOPp M €ro

Knaccugpuyuposams cmecn.

Ilpusooums  TIpUMeEpbl  CMEcCEH,
Pa3IMYHOE arperaTHOE COCTOSTHUE.
Yemanasnueamo MIPUYHUHHO-CJIEICTBEHHbIE
CB3M  MEXIy (U3NYECKMMHU  CBOWCTBAMHU

UMCIOIIUX

KOMITIOHCHTOB cMEecHnu 158 CHOCO6aMI/I nux
pazzieneHusl.

Paznuuams  crocoObl  pa3ieneHuss  CMecei,
ONUCHIBAMD U 0Xapakmepuso8vl8ambs X

MMPAKTUYCCKOC 3HAYCHUC

* OOYX/IeHUE
IIKOJIbHUKOB
co0I0IaTh HA YPOKe
OOIIETPUHATHIE HOPMBI
IIOBE/ICHNUS, IPaBUIIA
OOIIEHHSI CO CTAPIIUMU
(yuurensimmn) u
CBEPCTHUKAMHU
(oOyuarommmucs),
MIPUHITUTIBI y4eOHOM
JTUCHUTUTUHBI U
CaMOOpraHHu3aIuy;

* [IPUBJIEUCHUE
BHUMAaHUS IKOJIbHUKOB
K LIEGHHOCTHOMY
aCIeKTy U3y4aeMbIX Ha
YPOKax SIBJICHUH,
OpraHu3alus ux
paboThI ¢ moayyaemMon
Ha YpPOKE COL[MAJIbHO
3HAYUMOM
uH(popmanuen —
WHULMUPOBAHUE €€
o0cyXIeHuUs,
BBICKA3bIBAHUS
yUYalMMHCS CBOETO
MHEHUS 110 €€ MOBOAY,
BbIPaOOTKH CBOETO K
HEH OTHOILIECHUS;

. HCIIOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOKHOCTEN
coJiep>KaHusl y4eOHOro
npeaMera qyepes
JEMOHCTPALIUIO  JIETAM




pabora. YcranoBka ansi (UIBTpOBaHUS U €€
pabora. YcTaHOBKa sl BBIIApUBAHUS M €€
pabora. Kosrekuusi OBITOBBIX HPHOOPOB st
¢unpTpoBaHus Bo3ayxa. Paznenenue kpacsimero
BemiecTBa (¢uomactepa € MOMOIIBIO MeEToJa
OyMakHOH XpoMartorpadum.

JlaGopaTopHble onbIThbl. 3. (O3HaKOMIIEHHE
C MUHEpaJaMu, 00pa3yrImuMu TPaHUT.
4. IlpurotoBneHue reTePOreHHOU cMecHu

MOPOIIIKOB CEPHI C KEIE30M U UX pa3/iciiCHUE.
Ne 22/IaTunK 3J1eKTPONPOBOIUMOCTH

[TpakTuyeckas
pabora No2.
HaOmnronenue 3a
ropsIIEN CBEYOM.

Hab6mronenue 3a ropsieli cBevoit
No21l. JIaTYHMK BBICOKOH TEeMIIEPATYPLI

Buvinonnamo Ge3onacHble B JOMAIIHUX YCIOBUAX
9KCIIEPUMEHTHI, IPOBOIUTH HAOIOACHHUS 32
ropsIIiei CBeYOoi.

Ogopmnsims OTIET O MPOJICTAHHON padoTe C

[IpaBuna Th HCIOJIb30BaHUEM PYCCKOTO (POJIHOTO) sA3bIKA U
SI3BIKA XUMUU

[TpakTryeckas Ananu3 noyBbINel7 OWILTPLI OYMAaKHbIE Buvinonnamo Ge3onacHble B JOMAIIHUX YCIOBUAX

pabota No2. 9KCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHUS 3a

AHanu3 IOYBEL. ropsIIiei CBeYOoi.

[IpaBuna Th Ogopmasams OTUET O TIPOJICTIAHHON paboTe ¢
HCIIOJIb30BaHUEM PYCCKOTO (POJIHOTO) s3bIKA U
SI3BIKA XUMUU

ATOMHO- XUMUYECKUE DIIEMEHTHl. ATOMBI U MONEKYNbI. | O0bACHAMb, 9YTO TAKOE XUMUUYECKUN DIIEMEHT,

MOJIEKYJISIPHOE [IpocTeie U crnokHbIE BellecTBa. AJUIOTPONHS Ha | aTOM, MOJIEKYJIa, aJIFIOTPOIIHSI, HOH.

yYUEHHE. npuMepe kuciopojga. OCHOBHbIE TOJOXEHUS | Paziuuams NPOCTHIE U CIIOKHBIE BEIIECTBA,

aTOMHO-MOJIEKYIISIPHOTO YUYECHHS. Honsbl.
BemiectBa MONEKYJISIPHOTO U HEMOJIEKYISIPHOTO
CTPOEHHU.

JdemoncTpanuun. Mojenu aioTpOIHbIX
Moaudukauit yrinepoaa u cepsl. [lomyuenue
030Ha

BEIIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHUSL.

Ycemanaenueams NpUUNHHO-CIIEICTBEHHBIE
CBSI3M MEXKY COCTaBOM MOJIEKYJI U CBOMCTBAMHU
AJUTOTPONHBIX MOAM(PUKAIIUI KUCIOPOAA.
Dopmynuposams OCHOBHBIE MTOJIOKEHHS
ATOMHO-MOJIEKYJISIPHOTO YUEHUs

3HAaKN XUMHYECKHIX
OJICMCHTOB.

3HaKu (CUMBOJIBI) XHMMHUYECKUX JJIEMEHTOB.
Wudopmanus, KOTOPYIO HECYT 3HAKHU

Ha3svieams n 3anuceliéams 3HaKN XUMAYECKHIX
9JICMCHTOB.

IPUMEPOB
OTBETCTBEHHOTO,
IpakIaHCKOT'O
MIOBEICHHUS,
MPOSIBIICHUS
4eJI0BEKOII00Us u
T00POCEPICTHOCTH,
4yepe3 noaobop
COOTBETCTBYIOIIUX
TEKCTOB JUIsl YTEHHUS,
3ajad I PELICHHUS,
POOJIEMHBIX CHUTYalui
UIs  OOCYXXIEeHHS B
KJacce;

* IPUMCHEHHUE HA YPOKE
WHTCPAKTUBHBIX (hopm
paboThI yUaIIUXCS:
UHTEIJUICKTYaJIbHbIX,
JETOBBIX,
CUTYaIlMOHHBIX
CTUMYJTHPYIOIIIHX
MO3HABATENbHYIO
MOTHBAITUIO
IIKOJIbHUKOB;
JMCKYCCUH, KOTOPBIE
Jar0T yUYammMcst
BO3MOYKHOCTh
npuodpectu
BEJICHUS
KOHCTPYKTHUBHOTO
yainora;  IpyIHIoBOd
paboTbl uiau paboThl B
nmapax, KOTOpBIE YydJar
IITKOJIbHUKOB
KOMaHJIHOH paboTe u

urp,

OIIBIT




XHUMHYECKHUX 3JIEMEHTOB. DTUMOJIOTUS Ha3BaHUI

HEKOTOPBIX XUMHYECKHUX 3JIEMEHTOB.
[Tepuonnueckas Tadymia XUMHUYECKHUX
3JIEMEHTOB . n. Menneneena:
KOPOTKONEPUOAHBIA ¥ JJIMHHOIIEPUOIHBIN

BapuaHTbl. Ilepuonsl m rpynnsl. ['naBHas wu
noOoyHast moArpynnsl, wim A- u b-rpynmsl.
OtHocuTenbHast aTOMHAas Macca.
Jlemoncrpanun. Iloprperst M. 5. Bepuemnyca
u J. U. Mengeneera. KoporkonepuoaHsiii u
JUIMHHOIIEPUOAHBIA BAPUAHTHI IEPHOJUYECKON
cuctemsl [. 1. Menaeneera

Xapaxmepuzosames nHGOPMAIHIO, KOTOPYIO
HECYT 3HAKH XMMHUYECKHUX 3JIEMEHTOB.
Onucvleams CTPYKTYPY MEPUOINUECKON
TaOJIUIIBI XUMHYECKUX demMeHToB J[. 1.
Menneneesa.

ObvscHAmMb STUMOJIOTUYECKHE Havada Ha3BaHUU
XUMHUYECKUX 3JIEMEHTOB U UX OTJIEIbHBIX FPYIIIL.
Paznuuams xopoTKONIEpUOAHBIN 1
JUIMHHOIIEPUOHBIM BAPUAHTHI IEPUOIUYECKON
cuctemsl J1. 1. Menzaeneera

10-11 | Xumuueckue XuMuyeckue bopmyIIBI. Wunexcel u | Omobpasxcams COCTaB BEUIECTB C IOMOIIBIO
bopMyIbI. Ko3ppuureHTsl. OTHOCUTENbHAS MOJIEKYJIApHAsl | XUMHUECKUX (HOpMyII.
Macca. MaccoBast 10y XHMUYECKOTO 3JeMeHTa | Pasiuuams WHASKCH U KOO UIHNCHTHI.
B coenuHeHuu. MHdopmanus, kotopyto HecyT | HaxoOums  OTHOCUTENBHYIO  MOJIEKYJISPHYIO
XUMUAYECKHEe (POPMYITBI Maccy  BeHmlecTBA M MAacCOBYH  JOJIO
XMMUYECKOI'0 3JIEMEHTA B COETUHEHUU.
TpancnupoBaTh HH(OPMALIHIO, KOTOPYIO HECYT
XUMHYECKHE (HOPMYIIBI
12-13 | BanenTtHOCTB BanentHocts. CTpyKTypHas ¢popmyna. Ob6vsacuams, 4TO TAKOE BAJIGHTHOCTbD.
XHAMHYECKHUE 3JIEMEHTHI C IIOCTOSSHHON U Ilonumams OTpaxkeHue NOpsAIKa COCIUHEHUS
NEpPEMEHHON BaJICHTHOCTBIO. BpIBOA (hopMyIibI aTOMOB B MOJIEKYJaX BEUIECTB IOCPEICTBOM
COEMHEHUS MO BaJeHTHOCTH. OmpeneneHue CTPYKTYPHBIX (POPMYIL.
BaJICHTHOCTH XUMUYECKOT'O 3JIEMEHTA I10 Ymemo cocmasnams GopMyIibl coeTUHEHUN
¢dopmyiie BeiectBa. CocTaBieHHE Ha3BaHUM 10 BAJIGHTHOCTHU U onpeoeisims BallEHTHOCTD
COEIMHEHUI, COCTOSIINX U3 IBYX XMMUYECKHX | JIeMEeHTa o (popMyiie ero CoOeJMHEHUs
AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTB.
Jemoncrpanun. KonctpynpoBanue
L1ApPOCTEPKHEBBIX MOJEJIEH MOJIEKYII
14 XUMUYECKUe XuMUYeCcKue peakuuu. PeareHTbl W NPOAYKTHI | Xapakmepu3o8ams XUMHUYECKYIO PEAKIIUIO U €€
peaxkuuu. peakiuu. IIpU3HAaKM XUMMYECKMX PEAKIMH. | yJaCTHUKOB (PEareHThl U MPOIYKTHI PEaKIun).

VcenoBuss uX TNPOTEKaHHWs W IPEKpaLICHUS.
Peakiiun ropenus. TeroBoit 3¢ddexr peakuuu.

Onucwvleamo IMPU3HAKH U YCIIOBUA TCUCHUA
XUMHNYCCKHUX pCaKHHﬁ.

B3aWMOJIECTBUIO C
JIPYTUMH JETHMH;
* BKJIIOYEHUE B YpPOK

UTPOBBIX poueayp,
KOTOpbIE IIOMOTaf0T
MOJ/IePKaATh
MOTHUBALIMIO JETe K
IIOJIy4YCHUIO  3HAHHU,
HaJa)KMBaHHIO
MMO3UTHBHBIX
MEKJITHYHOCTHBIX

OTHOILICHUH B KI1acce,
IIOMOT'af0T
YCTaHOBJICHUIO
no0posKenaTeabHON
atMocdepsl BO BpeMs
YpOKa;

. OpraHu3alus
medcTBa,
HACTaBHUYECTBA
MOTHUBHUPOBAHHBIX u
3PYAUPOBAHHBIX
ydqammxcs ~— Haag o X
HEYCIEBAIOIIUMHU
OJHOKJIACCHHUKAMHU,
JIAIOIIET0 IIKOJbHUKAM
COIIMAJIbHO  3HAYHMBIHN
OMBIT COTPYAHUYECTBA
M B3aNMMHOI ITOMOIIIH;

* UHULMHUPOBAHUE U
MOAICPKKA
HCCIIEI0BATENbCKON
JeSITEILHOCTH
IIKOJIPHUKOB B paMKax




DK30TepMHUYECKHE u SHIOTEPMUYECKUE
peaxkuuu.

JemoncTpanun. Anmnapar Kunna. Paznosxenue
Ouxpomara ammoHus. [lopeHue ceppl U

MAarHue€BOM JIEHTHI.

JlabGoparopHble onbIThI. 5.B3auMoselicTBue
PacTBOPOB XJIOPU/IAa HATPUS U HOJUA KaJTUsl C
pacTBopoM HUTpara cepedpa. 6. [lonyuenue
ruapokcuaa meau(Il) u ero B3anmonelicTeue ¢
CEepHOM KUCIIOTOM. 7. B3auMojelicTBue pacTBopa
COJBI C KUCTIOTOMN

No23. JlaTyHMK TeMIepaTypbl JIATHHOBBI

Paznuuamo AK30TEPMUYECKHE 51
SHIOTEPMUUYECKHE PEAKIIHH.
Coommnocumo peakuumn TOpPEHUS 51

HK30TEPMHUUECKUE PEAKIIUH.

Habnwooams 1 onuceiéamv ~ XUMHYECKHHA
HKCIIEPUMEHT C MOMOIIBI0 PYCCKOTO (POJIHOTO)
SI3BIKA U SI3BIKA XUMUH

15-16 | Xumungeckue 3aKkoH COXPaHEHHUS Macchl BELIECTB. | Popmyauposams 3aKOH COXPaHEHUS MacChl
YPpaBHCHMA XUMHUYeCKHe YpaBHEHHS. Cocrasienue | BemiectB. Cocmasisams Ha €ro OCHOBE
XUMHUYECKUX ypaBHEHUH. Nudopmanus, | XuMUYeCKHe ypaBHECHUS.
KOTOPYIO HECET XUMUUYECKOE YpaBHEHUE. Tpancauposams nHGOPMALINIO, KOTOPYIO HECYT
Hemoncrpauuu. [Toptperst M. B. JIoMOHOCOBA | XUMHUYECKUE YPABHEHMUSI.
u A. JI. JlaByasbe. ['openue docdopa. OnbITh, | IKCIEPUMEHTAILHO 100MBEPAHCOAMb
WUIIOCTPUPYIOIIME 3aKOH COXPAHEHHS MAacCChl | CIPaBEUIMBOCTh 3aKOHA COXPAHEHUS MAcChl
BEILIECTB. BEILIECTB
JlabopaTopHubie onbIThI. 8.1IpoBepka 3akoHa
COXpaHEHHUs MACChl BEUIECTB HA TPUMEPE
B3alMOJICHCTBUS ETOYN U KUCIOTHI. 9.
[IpoBepka 3aKoHa COXpaHEHUsI MAaCChl BEIIECTB
Ha [IpUMepe B3aUMOJEHCTBHS IETOYN U COJIH
xemesza(lll)
Nel Becbl J1a0opaToOpHbIe 3J1eKTPOHHbIE,
PeakTusbl Nel9
17-18 | Tumsl XUMHYECKHX Knaccupukanusa xumuueckux peakumit 1o | Kraccuguyuposams XUMHUECKHE PEaKLIUU IO

peakuuii

COCTaBY M YUCJy PEAr€HTOB U MPOAYKTOB. THIIbI
XMMHYECKUX peakuuil. Peakuuu coeauHeHus,

pa3noxeHus, 3aMeIeHNUS u oOMeHa.
KaranuzaTopsl.
JleMoHCTpalMu. ['openue docdopa,

pacTBOpPEHHE TMPOAYKTa TOPEHHS B BOJE U

NPU3HAKY UYHWCJIa W COCTaBa pEarcHToB U
MIPOIYKTOB.

Xapakmepuzoeams  poNb  Karajiumzaropa B
IPOTEKAHUH XUMHUYECKOH PeaKIIvu.

Habnooams W onuceiéamvs  XUMHYECKHH
HKCIIEPUMEHT C IMIOMOIIBI0 PYCCKOTO (POIHOTO)

peanu3aum UMU
WH/IUBUTYaTbHBIX u
IPYIIOBBIX
UCCIIEIOBATEIhCKUX
MPOEKTOB, 4YTO JacT
IIKOJIbHUKAM
BO3MOYKHOCTh
npuodpecTu HaBBIK
CaMOCTOSITETTLHOTO
peieHHs
TEOPETUYECKOMN
pOOJIEMBI, HaBBIK
TCHEPUPOBAHUS u
odopMIIeHUS
COOCTBEHHBIX HIel,

HABBIK YBAKUTEIHHOTO
OTHONIICHUS K YYXUM
uaesM, ohopMICHHBIM

B paborax  Jpyrux
uccienoBaTenen,
HaBBbIK yOJIMYHOTO
BBICTYIUIEHHS ~ HEpEN
ayJIuTOpHEN,
apryMEHTUPOBAaHUA U
OTCTauBaHUs cBOEH

TOYKH 3pCHHUA.




Hccae0BaHue MOJIyYEHHOTO pacTBopa
JlakMycoM. B3anmopeicTBue CONSTHON KHUCIOTHI
¢ uuHkoM. [lomydenuwe ruapokcuma meau(ll)
U €r0 pa3io’KeHUe IpU HarpeBaHUH.

JlabopaTopuble omnbIThl. 10. Pa3znoxenue
MEepoKcHUIa BOAOPOAA C IMOMOIIBI0 OKCHAA
mapranna(lV). 11. 3amerieHue xene3oM MeIu B
MeHOM KynopocePeakTuBbl Nel19

SA3bIKA U A3bIKa XUMHUH

19 [ToBTOpEeHME U TectupoBanwme, pemieHue 3a1a4 ¥ BBIIIOJIHCHUE [TposIBIISIIOT OTBETCTBEHHOCTH 32 PE3yiIbTaT
0000IIIeHHE TEMBL. | YIPOKHEHHUH 110 TeMe
«HayvanbHbie
TTOHSTHSI XUMUI

20 KounTposbHas KonTpons 3HaHWH, yMeHHii, HABBIKOB, IOMy4YeHHBIX | [IpOsBIISIOT OTBETCTBEHHOCTD 33 PE3y/IbTaT
pa6ora Nel [IpU U3yYEHUU TaHHOU TEMBI.
«HavajbHbIe

NNOHATHUA XUMHUHN)»

I'naBa 2. Baxxneiinmue npeacraBure/im Heoprannieckux pemecrB. KosmuecTrBeHHble 0oTHOMIEHUsI B Xxumuu (18 yacoB)

21 Bosayx u ero cocraB. | CoctaB Bo3nyxa. [lonsitue 06 00beMHOI J1071€ Xapaxmepuzosamv 00bEMHYIO T0ITIO
(¢p) xOMITOHEHTA PUPO/THO ra30BOM CMECH — | KOMIIOHEHTA TaKOM MPUPOIHOM Ia30BOH CMECH,
BO3/yXa. KaK BO3/yX, U paccuumuléams 00bEMHYIO 00
Pacuer 00b€Ma KOMIIOHEHTA Ta30BOM CMECH TIO o 00bEMY ITOM cMecH.
ero 00bEMHOM J1071€ 1 HA0OOPOT. Onucvieams 00bEMHBIN cocTaB aTMOC(HEPHOTO
JemoncTpanun. OnpeneneHue coaepKaHus BO3/yXa U NOHUMAMb 3HAYEHUE ITIOCTOSHCTBA
KHCIIOpO/Jia B BO3yX€E ATOTrO COCTaBa IS 3/10pOBbS

22 Kucnopon. Kucnopona. O3on. [Tonydenne kuciopoaa. Xapaxmepuzosams 030H, KakK aJJIOTPOIHYIO

Cobupanue 1 pacrno3HaBaHHE KHCIOPOIa.
XHUMUYECKUE CBOKMCTBA KUCIOPOAA:
B3aMMO/ICIICTBHE ¢ METallJIaMH, HEMETaJJIaMH U
CJIOJKHBIMU BCUICCTBAMMU. HpI/IMeHeHI/Ie
kucnoponaa. KpyroBopor kuciaopoja B Ipupo/ie.
Hemouncrpamuun. [TonydyeHne kuciopoa
pa3noKeHUEM MepMaHTaHaTa Kaius 1
nepokcuaa Bojgopoaa. Codupanue Kuciopoaa
METOJIOM BBITECHEHHS BO3IyXa U BOJBIL.

MOJU(BUKALMIO KUCIOPOIa.

Onucvigamv ~ QU3NYECKHE U XUMHUYECKHE
CBOWCTBA, MOJIY4YE€HUE U IPUMEHEHHE KHCI0poa
C HCII0JIb30BAHUEM PYCCKOTO (POAHOrO0) s3bIKA U
A3bIKAa XUMUH.

Yemanaenuseamo MIPUYHMHHO-CJIC/ICTBCHHBIE
CB3M  MEXIy (U3NYECKMMHU  CBOWCTBAMHU
KHCJIOpO/1a ¥ crioco0aMu ero coOnpaHus.
Ilposooums W Habnooams  XUMHUYECKHHA

* YCTaHOBIICHHE
JOBEPHUTEITBHBIX
OTHOILICHUN MEXIY
YUUTENIEM H €r0o
YUEHHKaMH,
CHOCOOCTBYIOIINX
MO3UTHBHOMY
BOCTIPHUSITHIO
yUYaIIUMHUCS
TpeOoBaHui U MPochO
yUUTENs, IPUBJIECUECHUIO
UX BHUMaHHSA K
00CyXJ1aeMOH Ha ypoKe
uH(popManuy,
aKTUBHU3AIMH UX
ITO3HABATEIIBHON
NeATeNbHOCTH;




Pacno3naBanue kuciopoja. I'openue maruus,
xKenesa, yriis, cepbl U pocdopa B KUCIOPO/IE.
PeakTunbl Nel9

HKCHEPUMEHT 10 TOIYYEHHUIO, COOUpPAHUIO U
pacro3HaBaHHUIO  KHUCJIOPOAA € COOJIOACHUEM
IpaBWJl TEXHUKH Oe3omacHocTH. Onucwisams
XUMHYECKHH SKCIEPUMEHT

23 [IpakTuueckas pabora | [lomydyenue, coOupaHue ©  pacrno3HaBaHue | Pabomams ¢ 1a0OpaTOpHBIM 000PYIOBaHHEM U
Ne4 Tonydyenwe, Kuciopoaa HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBHH C
cobupanue 1 IpaBUJIaMU TEXHUKHU 0€301acHOCTH.
pacnosHabBaHne Bovinoansame npocteiinie npuéMbl 00palieHus ¢
?%CHOpoﬂa‘HpaBma nabopatopHbeIM  00OpymOBaHHWEM:  cOOHMpaTh

npuOop Ui MOJIyuYeHUsl Ta30B, MPOBEPSATH €ro
FEPMETUYHOCTD U HCII0JIb30BAThH JIs IIOJTYyYEHUS
KHCJIOPO/Ja.
Cobupams KHCIOPOZ METOJOM BBITECHEHUS
BO3/yXa U pACNO3HABAMb KUCIOPOO.
Habniooams 3a  cBOWCTBaMM  BEIIECTB U
SBJICHUSIMU, TIPOUCXOISIIMMHU C BEILIECTBAMM.
Onucvieamb ~ XUMHUYECKUH  DKCIEPUMEHT C
MOMOIIBIO PYCCKOTO (POAHOTO) SI3bIKA U S3BIKA
XUMUH.
Cocmagname OTUYET 1o pe3yabTaTam
IIPOBEIEHHOI0 HKCIIEPUMEHTA
24 Okcusl. Oxcunpapl. HazBanusa oxcunos. CocraBieHne Buvioensamu cyimiecTBeHHbIE TPU3HAKA OKCHIOB.
(GbopMyJ1 OKCHIOB IO UX Ha3BAHUSIM. Jlasamsb Ha3BaHUS OKCHUIOB 1O X (HOpMYIIaM.
[IpeacraBuTen OKCUAOB: BOJA, YTIECKUCIIbII Cocmasnsams  GOPMYIBI  OKCHIOB MO  HX
ra3, Heram€Has U3BeCTb. Ha3BaHMSIM.
JdemoncTpanun. Komuiekius oKCUI0B. Xapakmepuszoeamy  Takux  MNpeACTaBUTENEH
JlabGopaTopublie onbIT. 12. [TomyTHEHME OKCHJOB, KaK BOJa, YIVIEKHCIBIA Tra3 |
W3BECTKOBOW BOJIbI IPU MPOITYCKAHUH Heram€Hasi U3BeCTb
yriekucyioro raza PeaktuBbl Nel9
25 Bonopon. Bonopoa B npupone. Guznueckue u Xapaxmepuszosams COCTaB MOJIEKYJIBI,
XUMHUYECKHE CBOICTBA BOJIOPO/IA, €T0 ¢usznueckue U XHMHUYECKHE  CBOIICTBa,

MOJIy4YeHUE U IPUMEHEHUE.
Jdemoncrpauuu. [Torydenue, cobupanue u
pacrno3HaBaHue Bojopoja. ['openue Bogopoa.
BsaunmoseiictBre Bogopoa ¢ okcugom meau(ll).

MOJIydeHUe U TPUMEHEHHE BOIOPO/Ia.
Yemanasnuseamo MIPUYHMHHO-CJIC/ICTBCHHBIE
CBSI3M MEXIY (HU3NYECKUMHU CBOWCTBAMHU U
cnocobamMu  coOHMpaHusi  BOJOPOJA, MEXIY

* TOOYXXJICHHE
IIKOJIbHUKOB
COOJIIO1aTh HA YPOKE
OOIIENPUHSATHIE HOPMBI
MOBE/ICHUSI, TIPaBHIIa
OOIIEHUS CO CTAPIIUMHU
(yuuTensmMm) u
CBEpCTHUKAMU
(oOy4arommmucs),
NPUHIUIBI Y9eOHOH
JAHMCHUIIIHBL 1
CaMOOpraHu3allNy;

* IPUBJICYCHUE
BHUMaHUSI IIKOJIEHUKOB
K EHHOCTHOMY
acIIeKTy M3y4aeMbIX Ha
YPOKax SIBJICHUH,
OpraHM3aLus UX
paboTHI ¢ MOTyYaeMoi
Ha YpOKE COIHAIBHO
3HAYUMOU
uHpopmanuen —
WHUIIMAPOBaHUE e
00CYXKIeHHS,
BBICKa3bIBAaHUS
YUaIIUMUCS CBOETO
MHEHHS T10 €€ TIOBOLY,
BBIPaOOTKH CBOETO K
HEH OTHOILICHUS;

. UCIIOJIb30BaHUE
BOCIIUTATEILHBIX
BO3MOKHOCTEN
coJiep>KaHusl y4eOHOro
npeamera yepe3
JIEMOHCTPAIAIO  JETSIM




JlaGoparopubie onbIT. 13. [Tonydyenue
BOJIOpO/a MPU B3aUMOJCHCTBUU IIUHKA C
cosgHoi kucinoto PeakTupbl Nel9

XUMHYECKUMH CBOHCTBAMH BOJOPOAA H €T0
MIPUMEHEHUEM.

Ilposooums W Habmooams  XUMUYCCKHMA
HKCIEPUMEHT M0 TMOJY4YEeHHUI0, COOMpPAaHUI0 H
pacro3HaBaHMUIO BOJOPOZAa C COOJIOACHUEM
npaBWJl TeXHUKH Oe3zonmacHocTu. Onucsieams
XUMHYECKUN SKCIIEPUMEHT

26

[IpakTuueckas padoTa
No 5. Tlomy4enue,
cobupanue u
pacro3HaBaHHe
Bogopoja.llpasuna
Tb

[Tonyuenue,
BOZOpOJA

co6npaHHe N  pacCllO3HABAHUC

Pabomamwv ¢ nabopaTopHbIM 000pYyZOBaHUEM U
HarpeBaTeIbHBIMU PUOOPAMHU B COOTBETCTBHUH C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.

Bvinoansams npocteiime npuémMsl 0OpalieHus ¢
nabopaTtopHbIM  00OpyAOBaHUEM:  cobupaTh
npuOOp VI TOJIyU4EHHUsS] Ta30B, MPOBEPSATH €ro
TepMETHYHOCTh U UCHOJB30BATh JJISl MOTYYECHUS
BOJIOpOJIA.

Cobupams  BOAOPOJ METOJIOM
BO3JlyXa U pACnO3HABAMb 8000POO.
Habnrooams 3a CBOUCTBAMH  BELIECTB U
SIBIICHUSIMU, TIPOMCXOJISIIIUMU C BEIIECTBAMH.
Onucviamb ~ XUMHUYECKUH  DKCIIEPUMEHT C
MOMOUIbIO PYCCKOTO (POAHOIO) SI3bIKA U S3bIKA
XUMHH.

Cocmasnsame OTYET o
MPOBEIEHHOTO IKCIIEPUMEHTA

BBITCCHCHUA

pe3ysbTaTam
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Kucnotsr

Kucnotsl, ux coctaB u ux kiiaccuukaims.
WNuaukartopsl. Tabmuna pactBopumoctu. CepHast
M COJISTHAS KMCJIOTHI, UX CBOMCTBA U
MIPUMEHEHUE.

Jdemoncrpauuu. Komuekius MUHepaabHbIX
kucnot.[IpaBuio pa3baBneHus cepoil KUCIOTHI.
JlabGoparopubie onbIT. 14. Pacno3naBanne
KHUCJIOT C TOMOIIBIO UHAUKATOpOoBNe2(0 JlaTumnk

pH

AHnanuzuposams cOCTaB KUCIOT.
Pacnosznasamo KHUCIIOTHI C
WHJIUKaTOPOB.
Xapaxmepuszosamb
CEPHYIO U COJIAHYIO.
Onpeodensms ~ pacTBOPUMOCTD COCIMHCHUI
C TTIOMOIIBIO TaOJIUITBI PACTBOPUMOCTH.
Yemanasnusame MIPUYMUHHO-CIIECTBEHHBIE
CBSI3W MEXJy CBOWCTBAMHU CEPHOM W COJISTHOM
KHUCTIOT U 00JTaCTSMU UX IPUMEHEHHSI.
Ocosnasams  HEOOXOOUMOCTb  COOJIFOAECHUS

IIOMOIIBIO

HpeﬂCTaBHTeHeﬁ KHUCJIOT:

IPUMEPOB
OTBETCTBEHHOTO,
IpakIaHCKOT'O
MOBE/ICHUS,
MIPOSIBICHUS
4eJI0BEKOII00Us u
T00POCEPICTHOCTH,
4yepe3 noaobop
COOTBETCTBYIOIINX
TEKCTOB JUISl YTEHWS,
3ajad Ui peLIeHHS,
MPOOJIEMHBIX CUTYallui
g o0CyXIeHus B
KJ1acce;

* IPUMEHEHHUE Ha YPOKe
MHTEPAKTUBHBIX  (OpM
paboThI yUYaIIUXCS:
MHTEJUICKTYaJIbHBIX,
JICTIOBBIX,
CUTYallMOHHBIX
CTUMYJTUPYIOIIUX
M03HABATEIBHYIO
MOTHUBAIUIO
IIKOJIbHUKOB;
JIMCKYCCHM,  KOTOpBIE
JaroT y4aImumcst
BO3MOYKHOCTh
npuodpectu
BEJICHUS
KOHCTPYKTHBHOTO
aManora; — IpyNIoBOH
paboTel M paboThl B
nmapax, KOTOpbIE Yydar
IIKOJIbHUKOB
KOMaHJIHOU pabore u

urp,

OIIBIT




MpaBWJI TEXHUKU OE30MacCHOCTH TMpU paboTe C
KHCIIOTaMU

28 Comn Counu, ux coctaB U Ha3BaHUs. PacTBOpUMOCTb Xapakmepuszoéams ~ CONM  Kak  MPOJYKTHI
coxneit B Boxe. [Ipeacrasurenu comnen: XIopux 3aMELICHHS BOJOPO/A B KMCIOTE HA METAILII.
HaTpus, KapOoHAT Kajblus, pocdar Kanbuus. 3anucvieams HOpMyIBI CONEH IO BAJIEHTHOCTH.
demoncrpaunuun. Komrekmus coneid. Tabnuna | Hazvieams conu 1o hopMynam.
pacTBOPUMOCTH OCHOBAHUMU, KUCIOT M colieil B | Mcnonvzoeams TaOIUIy PAcTBOPUMOCTH IS
BOJIE XapaKTEPUCTUKHU CBOWMCTB COJICH.

1Iposooums pacué€Tel 10 GopMyIaM Coe
29-30 | Komuuectn Uucno Aporaapo. KoaudectBo BemectBa. Modib. | O0wscHamb TOHATHS «KOJUYECTBO BEIIIECTBA,
BCIICCTBA. MousipHas macca. Kparusie €AMHULBI | «MOJIbY»,  «UHUCIO  ABOraspo», «MOJSIpHas

U3MEpEeHUs KOJINYECTBA BELIECTBA — | maccay.
MUUIAMOJIb U KHUJIOMOJIb, MWJUIMMOJISIpHAst M | Pewiams 3agadu ¢ HCHOJB30BAHHUEM IOHSATHM
KWJIOMOJISIPHAsi MacChl BELIECTBA. «KOJIMYECTBO BEIIECTBA», «MOJIIPHAs Maccay,
Pacuérnr c WCTIOJIb30BAaHUEM MOHATUH | «4UCII0 ABOTAJIPO
«KOJIMYECTBO BEILECTBA», «MOJISIPHAS Maccay,
«4UCI0 ABOTAIPOY.
JdeMoHcTpamum. HexkoTtopsie METaJIbI,
HEMETaJlZIbl M COEIMHEHUS C KOJUYECTBOM
BELIECTBA, paBHBIM | MOJIb

31 MonsipHslit 06BEM 3aKoH ABoraJipo. MonsipHbiit 00veM | O0vAcHAMb TIOHATHS «MOJISIPHBIM 00BbEM ra3oBy,

TasoB. ra3o00pa3HbIX BEIIICCTB. OTtHOocHTENbHAS | «HOPMAJIbHBIE YCIOBUSY.

IUIOTHOCTH ra3a 1o Apyromy rasy. Pewams 3anaun ¢ MCHOJIb30BaHUEM MOHATUN
Kpathsie €IMHULIBI MU3MEpEHUS — | «KOJINYECTBO BELIECTBA», «MOJISIpHAs Maccay,
MUJUIUMOJIIPHBIA M KWJIOMOJISIPHBIA  OOBEMBI | «MOJIIPHBIM 00BEM I'a30B», «UUCIO ABOTaJApO»
ra3000pa3HbIX BEIIECTB.
Pacuétnr c UCIIOJIb30BaHUEM MTOHATUI
«KOJIMYECTBO BEILECTBA», «MOJSIPHAs Maccay,
«MOJISIPHBIN 00BEM Tra30B», «UUCIO ABOTagpo».
JlemoncTpanuu. Mojenb MoOJSpHOTO 00BEMa
ra3oB

32-33 | Pewenne 3anay Pacuétet ¢ wucmonp3oBaHWEM  TOHATHH | Xapakmepu3oeamsb KOJMYECTBEHHYIO CTOPOHY
«KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, | XHMHUUYECKUX 00OBEKTOB U ITPOLIECCOB.

«MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTaapo»

Pewams 3amaun ¢ HCHOIB30BAaHUEM MOHITHHI
«KOJINYECTBO BEIIECTBA», «MOJSIpHAs Maccay,

B3aWMOJIECTBUIO C
JIPYTUMH JETHMH;
* BKIIOYEHHE B YpPOK

UTPOBBIX poueayp,
KOTOpbIE IIOMOTaf0T
MOJ/IePKaATh
MOTHUBALIMIO JETe K
MOJIYYEHUIO 3HaHH,
HaJa)KMBaHHIO
IMO3UTHBHBIX
MEKIIMIHOCTHBIX

OTHOIIICHHWH B KJacce,
IIOMOT'af0T
YCTaHOBJICHUIO
n00posKenaTeIbHON
atMoc(epsl BO Bpems
YpOKa;

. OpraHu3alus
medcCTBa,
HACTaBHUYECTBA
MOTHUBHUPOBAHHBIX n
PYAUPOBAHHBIX
ydalmuxcsa — Hajg  uX
HEYCTIEBAIOIIUMHU
OJHOKJIaCCHHKAMHU,
JIAIOIIEro IIKOJBbHUKAM
COIIMAJIbHO 3HAYUMBIH
OMBIT COTPYAHUYECTBA
¥ B3aMMHOH ITOMOIIIH;

* MHUIMUPOBAHHE U
MO/IEPKKA
HCCIIeI0BaTEIbCKOM
JeITEILHOCTH
IIKOJIBHUKOB B paMKax




«MOJISIPHBII 00BEM ra3zoBy, «4UCI0 ABOTapo»

34 Bona. OcnoBanusa. | ['mmpocdepa. KpyroBopor Boasl B mpupoze. | O0vicHams TIOHATHS «OCHOBAHUSY», IIETOUYNY,
®u3nyeckue M XHUMUYECKHUE CBOMCTBA BOJBL | «KAUECTBEHHAs PEAKLMSD, «MHAUKATOP.
B3aUMO/ICHCTBUE C OKCUAAMMU. Knaccugpuyuposams OCHOBaHUs o
OcHoBaHMs, UX  cocTaB. PacTBOpUMOCTb | paCTBOPUMOCTH B Boje. Onpedensimev 1O
OCHOBaHUN B Boje. lV3MmeHeHHe oOKpacku | popMyae NPUHAUICKHOCTh HEOPraHUYECKHX
HWHJIUKAaTOPOB B LIETIOYHOU cpele. | BEUIECTB K KJIACCY OCHOBAHUU.
[IpeacraBurenu mienoveil: rTUAPOKCUIBI HATPUs, | Xapakmepuzosamb CBONCTBa OTJIEJIbHBIX
KaJIUs ¥ KaJbIHsL. IIpeJICTaBUTENIE OCHOBAaHUM.
JdemMoHcTpanum. Komnekuus OCHOBaHUMH. | Mcnonvzoeams TabIUIy pPacTBOPUMOCTU JJIf
JlabopaTopHblii onbIT. 15. VI3MeHeHHe OKpacKku | oNpeeeHusl paCTBOPUMOCTH OCHOBaHUM
WHIMKATOPOB B IHiesouHou cpeaeNe20 JlaTyuk
pH
35 PactBopsl. PactBoputenr u  pacTBOp€HHOE BemecTBO. | OOvbiacHAMb HNOHATUSA «MaccoBast 10
MaccoBas nomus PactBopbl. PactBopenue. ['mapatsl. ConbBarhbl. | paCTBOPEHHOT'O BEILIECTBAY.
PacCTBOPEHHOTO MaccoBass 707 pacTBOPEHHOTO BENIECTBA. | Ycemanasnueams aHANOTUHA C OOBEMHOM JoJei
BELIECTBA. Pacuerbl, cBsI3aHHBIE C  MCHOJb30BAaHUEM | KOMIIOHEHTOB ra30BOil CMECH.
MOHATUSA  «MaccoBas JOJs  pacTBOPEHHOro | Pewams 3aladyu € HCIOJIb30BAHUEM IOHSATUI
BELIECTBAY. «MaccoBasi JI0Jil 3JEMEHTa B  BEILECTBE»,
JlaGopaTopHblii onbIT. 16. O3HakoMJeHUE C | «MaccoBas J0Ji1 PACTBOPEHHOTO BEILECTBA,
mpernapaTamMy  JOMAllHeW WJIM  HIKOJIBHOM | «0OBEMHAs 101 ra3000pa3HOro BEIECTBAY
anTeuyKH — pacTBOpaMH IEPOKCHAA BOAOPOAA,
CIIUPTOBOM HACTOMKH MOJIa U AMMHAKA.
36 [IpakTrueckas [IpuroToBneHue pacTBopa 3aJaHHOW MaccoBoOul | Pabomams ¢ n1abOpaToOpHBIM 00OPYAOBAHUEM U
pabota Ne5. noneil pactBopéHHoro BemiecTBa Nel Bechbl | HarpeBaTenbHBIMM IPUOOPAMH B COOTBETCTBUH C
IIpurorosienue BEChI JIA00PATOPHBIE 3JCeKTPOHHbIE MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

pacTBOpPOB COJIEH C
WX 33JJaHHOU
MAacCOBO

nouet. Ilpasuna Th

Buvinonname npocreiinye npuéMbsl oOpalieHus ¢
7a00paTOpHBIM  O0OPYJOBAHUEM: C MEPHBIM
LUIMH]IPOM, C BECAMHU.

Habniooams 32  CBOWCTBAMM  BEIECTB U
SBJICHUSIMU, IPOUCXO/SIIIIUMU C BEILIECTBAMHU.
Onucwvieams SKCIEPUMEHT C IIOMOILBIO PYCCKOTIO
(poHOTO) SI3BIKA U SI3BIKA XFMUH.
Cocmasnams ~ OTY4ETHI 1O
IIPOBEIEHHOI0 DKCIIEPUMEHTA.

pe3yabpTaTam

peanu3aum UMU
WH/IUBUTYaTbHBIX u
IPYIIOBBIX
UCCIIEIOBATEIhCKUX
MPOEKTOB, 4YTO JacT
IIKOJIbHUKAM
BO3MOYKHOCTh
npuodpecTu HaBBIK
CaMOCTOSITETTLHOTO
peieHHs
TEOPETUYECKOMN
pOOJIEMBI, HaBBIK
TCHEPUPOBAHUS u
odopMIIeHUS
COOCTBEHHBIX HIel,

HABBIK YBAKUTEIHHOTO
OTHONIICHUS K YYXUM
uaesM, ohopMICHHBIM

B paborax  Jpyrux
uccienoBaTenen,
HaBBbIK yOJIMYHOTO
BBICTYIUIEHHS ~ HEpEN
ayJIuTOpHEN,
apryMEHTUPOBAaHUA U
OTCTauBaHUs cBOEH

TOYKH 3pCHHUA.




T'omosums pacTBOPHI ¢ ONIPEAEIEHHON MAaCCOBOM
JI0JIel pacTBOPEHHOTO BEIIECTBA

37

IToBTOpEHME U
000011IEHNE TEMBL.
«Baxxneimue
MPECTaBUTEIN
HEOPraHUYeCKUX
BCIIIECTB.
KonmnuecTBeHHBIC
OTHOIIICHHS B
XHUMHH)

TecTupoBanue, perieHue 3aa4 1 BHIMOJIHEHUE
YIpaXHEHUH 110 Teme

HpOﬂBHSIIOT OTBCTCTBCHHOCTD 3a PE3YyJIbTAT

38

KonrpoabHas
padora Ne2.
«Baxkueitmmue
NpeICTABUTEH
HEOpraHu4ecKHuXx
BeIEeCTB.
KoimuyecTrBenHbIe
OTHOILIIEHHS B
XUMHUN»

KoHTpons 3HaHMil, yMEHUH, HABBIKOB, OITYYEHHBIX
TP N3YYIEHUH JAaHHON TEMBI.

[IposiBASIIOT OTBETCTBEHHOCTD 32 PE3yJIbTaT

T'1aBa

3. OcHOBHBIE KJIACChI HEOPraHU4ecKuXx coeannenuii (10 yacos)
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OKcuapl, uxX
KIaccH(HKaLus 1
CBONCTBA.

OO6oOmenue cBeaeHUd 00  OKCHMIAx, UX
KJIaccupuKaluu, Ha3BaHUSAX U  CBOWCTBAX.
CrocoOsbI MoNTy4eHus: OKCHIO0B

JlaGopaTopuble onbIThl. 17. B3aumopeiicTBue
okcuga Kanbluss ¢ Boaod. 18. IlomyTHeHue
HN3BECTKOBOM BOJIBI

Ob6vsacuams TIOHATHS «HECOJIe00pa3yroue
OKCHJIBI», «COJIe00pa3yIoIie OKCHIbI,
«OCHOBHBIE OKCHJIBI», «KHCIIOTHBIE OKCHUIBD».
Xapakmepuzosams 001IHE XUMUYECKHE
CBOMCTBA c0JIe00Pa3yOLINX OKCHJIOB
(KUCIOTHBIX U OCHOBHBIX). Cocmasnsims
YPaBHEHMSI PEAKIUI C y4acTHEM OKCHUJIOB.
Habniooamws 1 onucvieams peakliuy ¢ ydacTUEM
OKCHJIOB C TIOMOIIBIO PYCCKOTO (POJTHOTO) SI3bIKA
U SI3bIKA XFMHH.

1Ipo6ooumsb OTBITHI, TOATBEPKAAIOLINE
XUMHYECKHE CBOMCTBA OKCUIIOB C COOJIOICHUEM
IPaBUJI TEXHUKH O€30MaCHOCTH

* OOy 1eHue
IIKOJIbHUKOB
co0JII01aTh Ha YpOKe
OOIIETPUHATHIE HOPMBI
MOBEJICHUS, TIPaBUIIA
OOIIEHHsI CO CTApIIUMU
(yuurensimMu) u
CBEpCTHUKAMU
(oOygarormumucs),
MPUHIIMIIBI Y4eOHOM
JAMCIUILTHHBL 1
caMOOpTaHU3aIHH;




40

OcHoBaHMs1, UX
KiaccuduKanys u
CBOIICTBA.

OcHoBaHusl, WX KIacCUPUKAIUs, Ha3BaHUS H
cBoiicTBa. BzamMmogmeilicTBHE ¢  KHCIOTaMH,
KHUCJIOTHBIMU OKCHUIAMHU U COJISIMHU. Pa3HO)KCHI/Ie

HEPaCTBOPHUMBIX OCHOBaHUM. CrniocoOsl
MOJy4YEHUSI OCHOBAHUM.
JlaGopaTtopHble  ONBITHI. 19.  Peakuus

Hedtpanuzauuu. 20. I[lomydyeHue ruppoxcuaa
menu(ll) u ero B3aumosencTBue ¢ KMUCIOTOM. 21.

Cocmagnams ypaBHEHUs pEAKIUl C ydacTUeM
OCHOBaHMHI.

Habniooams n onucvléams peakyu ¢ y4acTHEM
OCHOBaHUH C TIOMOIIBIO PYCCKOTO (POIHOTO)
A3bIKA U SI3bIKA XUMHUU.

IIposooums OITBITHI, MTOATBEPIKIAIOIINE
XHUMHYECKHE CBOMCTBa OCHOBAHMH, v
COOJTIOICHHEM MPABWII TEXHUKH 0€301TaCHOCTH

Paznoxxenune TUAPOKCHUIA menu(ll) npu
HarpeBaHuu
41 Kucnotsr, ux Kucnorel, ux knaccupukanuss W Ha3BaHUA. | Xapakmepu3osambs o0mume XUMHYCCKHEC

K1acCH(pHUKaIHs 1 OOmme  XMMUYECKHE  CBOMCTBA  KHCIOT. | CBOMCTBA KUCIOT

CBOHCTBA B3aumopeiicteue  kucnor ¢ meramiamu. | Cocmasenams ypaBHEHHUS PEaKlMid C y4acTHEM
DNEeKTPOXUMHUYECKHHA psin HanpsDKeHU# | Kucnot. Habnodams U onucviéams PeakLUU C
MeTaJlIoB. B3auMozeiicTBue KUCIIOT ¢ OKCUAAMM | y4aCTUEM  KHCJIOT  C IIOMOIIBIO  PYCCKOIO
MeTauloB.  BzaummopeiictBue ~ KHMCIOT ¢ | (POJHOIO) sI3bIKA U SI3bIKA XMMHUHU.
OCHOBaHUSIMU — peakuus HeuTpanuzauuu. | [lposooumo OTIBITHI, MOJITBEP K IAOLIME
B3aumoneiictBue kuciot ¢ cosnsaMu. Ilonydyenue | Xumuueckue CBOMCTBA KHUCIOT, C COOJIIOJICHUEM
OCCKHUCIOPOAHBIX M  KHCIOPOACOJAEPKAIIUX | MPABHII TEXHUKH O€30MaCHOCTH
KHCJIOT.
JlaGopaTopuble onbIThbl. 22. B3aumopeiicTBue
KHCIOT ¢ MeTtaiamu. 23. Bsaumopneincrtsue
kuciot ¢ conaMuNe20 datuuk pH

42 Kucnotsr, nx Kucnorsl, ux knaccupukanuss M Ha3BaHUA. | Xapakmepu3osamo o0mue XUMHUYECKHE

KIIaCCHGUKALs 1 OO0mue  XMMHMYECKHE  CBOMCTBAa  KHUCIJIOT. | CBOMCTBA KUCIIOT

CBOHCTBA Bs3aumopeiictBue  kuciaor ¢ Metamamu. | Cocmaensims ypaBHEHHs pEakUUd C y4acTHEM
DNEeKTPOXUMHUYECKUN pan HampspDKEHUH | Kucnot. Habarwdams m onucviéams peakiuu ¢
MeTaJlJI0B. B3auMozeicTBue KUCIIOT ¢ OKCUAAMM | yJaCTHEM  KHCJIOT  C IIOMOIIBIO  PYCCKOIO
METaJUIOB. B3aumopeiictBue  KUCIOT ¢ | (POAHOrO) SI3bIKA U SI3bIKA XUMUHU.
OCHOBAHUSIMH — peakuus HelTpanuzauuu. | IIposooums OTIBITHI, MOTBEP K IAOLINE
BsaumopeiictBue kuciot ¢ consimu. [lomyuenue | Xumuyeckue CBONCTBA KHUCIOT, C COONIOICHUEM

OECKUCIOPOAHBIX |
KHCJIOT.

JlabopaTopubie onbIThl. 22. B3aumoneiicTeue
KHCJIIOT € Meraulamu. 23. BisaumonencTBue

KHUCJIOPOJICOAEPKALTUX

MpaBUJI TCXHUKHA 0e30IMacHOCTH

* IPUBJICUCHUE
BHUMAaHUS ITKOJILHUKOB
K LIEGHHOCTHOMY
ACTICKTy U3Yy4aeMbIX Ha
YpOKax sIBJICHUH,
OpraHM3aIys X
paboThI ¢ moayyaeMon
Ha YpPOKE COL[MAJIbHO
3HAYUMOU
uHpopManuen —
MHUIUUPOBAHUE €€
00CYyXKICHMS,
BBICKa3bIBAaHUS
YUYaAIIUMHUCS CBOETO
MHEHUS TI0 €€ TIOBOAY,
BBIPAOOTKH CBOETO K
HEW OTHOILICHMS,

. UCIIOJIb30BaHUE
BOCITUTATEIILHBIX
BO3MOKHOCTEHN
coJiep’KaHusi y4eOHOro
npeaMera qyepes
JIEMOHCTPALAIO  JETIM
IPUMEPOB
OTBETCTBEHHOTO,
Ipa)xaaHCKOTO
MTOBEJICHUS,
MPOSIBIICHUS
4eJI0BEKOII00us 51
T00POCEPICTHOCTH,
qyepes noaoop
COOTBETCTBYIOIIUX
TEKCTOB JUIS UTCHWSI,
3ama4 AN pelleHus,
MPOOJIEMHBIX CUTYyalui




kucioT ¢ comsiMuNe2( Jlatunk pH

43 Counmn, Comu, wux kjaccu@ukamusi ¢ CBOMCTBa. | Pa3nuyare MOHATHS «CPEIHUE COJINY», «KUCIbIE
KIaccu(puKauus u PacTtBopuMocTh coneli B Boae. BzauMonencTBue | CoJiny, «KOCHOBHBIE COJINY.
CBOHCTBA. coJiei c KHCJIOTaMH Y IenovYaMu. | XapaKkTepru30BaTh OOIIME XUMHUUYECKHE CBOMCTBA
BzaumopeiicTBue coyen C MeTajjlaMH, | COJICH.
0COOEHHOCTH 3THUX peakiui. BzammonetictBue | Cocmasnams YpaBHEHHsI PEAKIUH C y4acTHEM
COJIEH C COJISIMU. coneit. Habarwoodams M onucvléams PEAKINH C
JlaGoparopHblie onbIThl. 24. O3HAKOMJICHHE C | yYacTMEM COJIEM €  IIOMOIIBIO  PYCCKOrO
KoJuleKuuen coseir. 25. BsaumosaeiictBue | (pOJHOTO) SI3bIKA U A3bIKA XUMUHU.
cynmepata  memu(ll) ¢ xenezom. 26. | Ilposooums OTIBITHI, MTOATBEPIKIAIOIINE
BzaumojeiicTBre cojieii ¢ COIsIMU XMUMHYECKHE CBOMCTBA COJIEH, C COOIIOIECHUEM
MIPaBIJI TEXHUKH 0€30MaCHOCTH
44 Conmn, Comu, wux KjaccuuKamuss ¥  CBOKMCTBA. | Pa3nudyars MOHATHS «CPEIHUE COJIN», «KUCIBIC
KIaccupuKaLms u PactBopumMocTs cosneii B Boge. B3aumoeiicTBue | Com», «OCHOBHBIE COJIH.
CBOHCTBA. coJiei c KHCJIOTaMU U [eovyamu. | XapakTepru3oBaTh OOIIME XMMHUUECKHE CBOMCTBA
BzaumopeiictBue  coieit ¢ Meraiiamu, | COJeil.
ocoOeHHOCTH ATHX peakuuid. B3ammopelictBue | Cocmasnaims ypaBHEHUS pEaKUUil C ydacTHEM
COJIEH C COJISIMU. costeil. Habntooams W onucvieamv PEaKIUHA C
JlaGopaTopHble onbIThI. 24. O3HAKOMJICHUE C | y4aCTHEM COJI€M C  TOMOIIBIO  PYCCKOTO
KoJulekuue  cosjeil.  25. BsaumopeiicTBue | (pOIHOTO) S3bIKA U A3bIKA XUMHH.
cynepata  memu(ll) ¢ xemezom. 26. | Ilposooums OTIBITHI, MOATBEPKIAIOIINE
BzaumopeiicTBue colieii ¢ CosIMU XAMHYECKHE CBOMCTBA COJIel, ¢ COOJIOIEHHEM
IIPaBHJI TEXHUKH 0€30aCHOCTH
45 ['enernueckas cBsa3b | ['eHeTHMUEeCKUE pAAbl MeTalla W HeMetaiuia. | Xapakmepuzoeams TOHSATUE  «TE€HETHUYECKHI
MEXKAY KllacCaMu I'eneTnueckas CBS3b MEXIY KJIaccaMu | psii».
HCOPraHUICCKUX HEOPraHWYECKUX BEILECTB. Hnnriocmpupoéams TEHETUYECKYIO CBS3b MEXKIY
BCILCCTE. JlaGoparopubie onbiTel. 27. I'eHeTHuecKas | BEIIECTBAMH: IPOCTOE BEMIECTBO — OKCHI —
CBA3b Ha IPUMEPE COCAMHEHUN MEIU TUAPOKCH]T — COJIb.
3anucvieamo ypaBHEHUS peaKIuii,
COOTBETCTBYIOIINX MOCJIe10BATENbHOCTH
(memouke)  TpEBpalleHW  HEOPTaHHUYECKUX

BCIICCTB PA3JIMYHBIX KJIACCOB

s oOCyXIeHus B
KJ1acce;

* IPUMEHEHHUE Ha YpPOKe
MHTEPAKTUBHBIX (popm
paboThI yUYaIIUXCS:
HMHTEIJICKTYaIbHBIX,
JICJIOBBIX,
CUTYaI[MOHHBIX
CTUMYJIUPYIOIINX
M03HABATEJIbHYIO
MOTHBAITHIO
IIKOJIbHUKOB;
JTUCKYCCUH, KOTOPBIE
Jat0T yUYammMcst
BO3MOYXHOCTh
npuobdpecTu
BEJICHUS
KOHCTPYKTHUBHOTO
yainora;  IpyHIoBOH
paboThl WM pabOTHl B
mapax, KOTOpbIe ydaT

urp,

OIIBIT

IIKOJILHUKOB
KOMaHAHOU pabore u
B3aHUMOJICUCTBUIO c

JIPYTUMH JETHMH;
* BKJIIOYEHUE B YpPOK
HUTPOBBIX poueayp,
KOTOpBIE MIOMOTal0T
MOAJEPKATh
MOTHBAIIMIO JeTeH K
MOJIYYEHUIO 3HaHU,
HaJIA)KUBAHUIO




46 ITpakTnueckas Pemenue sKCIepUMEHTANBHBIX 337a4 MO Teme | Ymems  obOpamartbcst ¢ J1aDOpaTOPHBIM
pabora Ne7. Pemerne | «OcHOBHBIE KJIaCChI HEOPraHWYECKHX | 000PyIOBaHHEM U HarpeBaTelbHBIMU
OKCTICPUMEHTATIBHBIX | coenunennii» Ne20 JlaTunk pH npubopamMu B COOTBETCTBMM  C IPaBHJIaMU
sana4.Ilpasmia Th TEXHMKH O€30IIaCHOCTH.

Pacnosznaéams HeKOTOPbIE aHMOHBI U KATHOHBHI.
Habnwoams  cBOWCTBA  DIEKTPOIMTOB  H
MPOUCXOAIINX C HUIMHU SIBJICHUH.

Habniooams n onuceiéams peakuuy ¢ y4acTHEM
AJIEKTPOJIUTOB € MOMOIIBIO PYCCKOrO (POJIHOTO)
SI3bIKA U SI3bIKA XUMHUU.

@opmynuposamb  BBIBOJBI 10  pe3yJbTaTaM
POBEJEHHOTO SKCIIEPUMEHTA

47 O6o06uieHue u TectupoBanue, pemeHue 3a/1a4 U BHITOJTHEHHUE [TposBIAIOT OTBETCTBEHHOCTD 33 PE3YJIbTAT
CHCTCMATH3AIMA YIPa)XHEHUU 110 TEME
3HAaHUU 110 TEMEC
«OCHOBHBIE KJIACCHI
HCOPraHn4€CKux
COCOAUHCHUN»

48 KonTpoabHnas KoHTpoJ1b 3HaHUH, YMEHMIA, HABBIKOB, MOMYYEHHBIX | [IpOSIBIISIOT OTBETCTBEHHOCTD 3 PE3YJIbTAT

padota Ne3 no
TeMe «OCHOBHBIE
KJIACChI

MIPU U3YYECHUH JAHHOM TEMBI.

MMO3UTHBHBIX
MEKJIMYHOCTHBIX
OTHOIIICHHUH B KJacce,
ITIOMOTaf0T
YCTaHOBJICHHIO
n00posKenaTeIbHON
atMochepsl BO BpeMmst
YpOKa,

. OpraHH3aIHs
medCTBa,
HAaCTaBHUYECTBA
MOTHBHUPOBAaHHBIX u
SPYAUPOBAHHBIX
yUalluXcsl  Haj — uX
HEYCIIeBAOIIUMU
OJIHOKJIACCHUKAMH,
JAIOIIETO IIKOJIbHUKAM
COIMAJBLHO 3HAYUMBIH
OIBIT COTPYJAHHYECTBA
M B3aMMHOI ITOMOIIIH;

HEOPraHU4eCKUX
COeIMHEHUIN»
I'maBa 4 IleproguyecKkuii 3aK0H M ePHOANYECKasi CHCTeMa XuMHYecKuXx d1eMeHToB /[, M. Menneneesa. Ctpoenue aroma
(8 1)

49 EcrectBenHbIe EcrecTBenHbie cemeicTBa XUMHUYECKHX | OOBACHATH MPU3HAKH, TO3BOJISIOIINE * IPUBJICYEHUE
cemeicTBa AJIEMEHTOB: MIEJIOYHBIE U MIEIOYHO3EMENbHbBIE | 00BbEIUHSITH TPYIIHl XUMUYECKUX IJIEMEHTOB B BHHUMAaHH IKOJbHUKOB
XAMAHCCKIX METaJJIbl, TAJOTeHbl, HHEPTHHIE (OIaropoiHbIe) | ECTECTBEHHBIE CEMENCTRA. K [IEHHOCTHOMY
SJICMCHTOB. rasel.  AM(OTEpHOCTb. AM(OTEPHBIE OKCUJIBI U | PacKpBIBATH XMMUYECKHUI CMBICIT (3THMOJIOTHIO) | ACHEKTY M3ydaeMbIX Ha
AmgoTepHOCTS. Ha3BaHMUN €CTECTBEHHBIX CEMENCTB.

ruaApokcuabl. KoMiekcHbie couu.
JlabopaTopubie onbIThl. 28. I[lomyuenue
amM(pOTEepHOTO THAPOKCHIA M HCCIECTOBAHUE €ro
CBOWCTB

AprymMeHTHpOBaTh OTHOCUTEIHHOCTh Ha3BaHUS
«MHEPTHBIE Ta3bD».

OOBSICHSTD, MOHATHE «aMPOTEPHBIE
coeauHeHus». HalGmonaTe 1 onuckiBaTh
peaKuy MEeX]1y BEIIECTBAMU C IIOMOIIBIO

YpOKax SIBICHUH,
OpraHu3aIMs UX
paboThI ¢ moayyaemMon
Ha YpPOKE COLIMAJIbHO
3HAYUMOM




PYyCCKOro (POJHOTO) SI3bIKA U SI3bIKA XUMUH.
XapakTepru30BaTh IBOMCTBEHHBIN XapaKTep
CBOMCTB aM(DOTEPHBIX OKCUIOB U THIPOKCH]IOB.
[TpOBOAMTH OMBITHI 1O MOTYICHHIO
MOJITBEPKICHUIO0 XUMHUECKUX CBOWCTB
aM(pOTEPHBIX OKCHJIOB U THAPOKCHIIOB C
COOJIIOZICHUEM MPABWJI TEXHUKHU 0€30MaCHOCTH
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OTkpeITHE
MeHieneeBbIM
MIePUOTUIECKOTO
3aKOHa.

MenneneeBriM
CO3JaHHE UM
XUMHYECKUX

OTKkpbITHE . H.
IIEPUOJMYECKOr0 3aKOHA H
MIEPUOIUYECKON CHUCTEMBI
3JIEMEHTOB.

JemoncTpauuu. Pazauuneie dopmbl  TabauIl
IIEPUOMYECKON  CHCTeMBbl.  MonenupoBaHue
MOCTpPOEeHUsI mnepuoguueckon cucremsl JI. U.
Menneneena

Paznuuams  ecTeCTBEHHYIO U HMCKYCCTBEHHYIO
KJIaCCH(UKAIUH.

Obvsacuams, TOYEMY TIEPHOJUYECKUA 3aKOH
OTHOCST K €CTECTBCHHOU Ki1accu(UKaITIH.
Mooenuposams XUMHUYECKHE 3aKOHOMEPHOCTH,
BBIZICNISIST  CYIIECTBEHHBIE  XapPaKTEPUCTUKH
00BeKTa U MPEACTaBIsAs UX B MPOCTPAHCTBEHHO-
rpaUyYecKol  WIM  3HAKOBO-CHMBOJIHYECKOMN

dhopme
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OCHOBHEIE CBENCHUS
0 CTPOCHHUHU aTOMOB

ATOMBI KaKk (hopMa CyIMECTBOBAHUSI XUMHUECKUX
s1eMeHTOB. OCHOBHBIE CBEIEHUS O CTPOCHHUU
aToMOB. JloKka3aTenbCTBa CIIOKHOCTH CTPOEHUS
atoMoB. Ombitel Pesepdopma. Ilnanerapnas
MOJIETb CTPOEHUSI aTOMa.

CoctaB aTOMHBIX si€p: MPOTOHBI, HEHUTPOHBI.
MaccoBoe uncio. CoBpeMEHHOE OIpeeICHHE
MOHATHUS «XUMUYECKHUI AIEMEHT.
OtHocuTeNnbHas aTOMHas macca. B3anMocBs3b
MOHATUI «IIPOTOH, CHEUTPOHY,
«OTHOCHUTEJIbHAA aTOMHAsl Macca.

JemoncTpaumnu. Moenu aToMOB

XUMUYECKUX DJIEMEHTOB

O0vsicHAMb, UTO TAKOE «IIPOTOHY», «HEUTPOHY,
«QJICKTPOHY, «XUMHUYECKHUI BJIEMEHTY,
«MacCOBOW YUCIIO».

Onucvleams CTPOCHHE fAlIpa aToMa MCIOJIb3Ys
MEPUOIUUECKYIO CUCTEMY XUMHUYECKHUX
snemeHTOB /1. 1. Menneneena.

Ilonyuams  wHGOPMAIIMIO TIO XUMHU U3
Pa3IMYHBIX UCTOYHUKOB, AHAIUSUPOBANDb €€
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Crtpoenue
AJIEKTPOHHBIX
000104EK aTOMOB

Muxkpomup. ONEKTPOHBI. Crpoenue
SHEPreTUYECKUX YPOBHEW aTOMOB XMMHMUYECKUX
anemeHToB 1—20. IloHsATHE O 3aBEpIIEHHOM
JIEKTPOHHOM CJIOE.

O6vsichsimb TIOHATUE «QJIEKTPOHHBIN CIIOIY», WK
«IHEPreTUYEeCKUN YPOBEHBY.

Cocmasname CXEMBI pacripeesieHus
SJIEKTPOHOB ~ TIO0  JJEKTPOHHBIM  CIIOSIM B
AIIEKTPOHHON 000JI0UKe
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[leproanueckuit

N30Tonbl. @Pusnueckuili CMBICI CHUMBOJIMKH

PdCKpblGCZMb (I)I/I3PI‘{CCKI/II‘;I CMBICJI TTOPAAKOBOI'O

uHpopmanuen —
WHULUUPOBAHUE €€
00CyXIIeHUs,
BBICKa3bIBAaHUS
YUYaIIUMHUCS CBOETO
MHEHUS 110 €€ TOBOAY,
BBIPAOOTKH CBOETO K
HEl OTHOIIICHUS;

. UCIIOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOKHOCTEH
coJiep)KaHusi y4eOHOro
npeaMera qyepes
JIEMOHCTPALAIO  JCTAM
IPUMEPOB
OTBETCTBEHHOTO,
IpaxIaHCKOTO
MIOBEJICHHUS,
MIPOSIBIICHUS
YeJI0BEKOII00Us u
100pOCEePICUHOCTH,
qyepes nonoop
COOTBETCTBYIOLIUX
TEKCTOB JUIsl YTEHHUS,
3ajjad A peLIeHHUs,
MPOOJIEMHBIX CUTYyalui
s oOCcyXIeHus B
KJiacce;

* IPUMEHEHHNE Ha YPOKe
MHTEPaKTUBHBIX  (popm
paboThI yUaIIMuXxCcs:
MHTEJUIEKTYaJIbHbIX,
JETOBBIX,
CUTYallMOHHBIX
CTHUMYJTUPYIOIIINX

urp,




3axoH [.W. MEePUOINYECKOU CHUCTEMBI. CoBpeMeHHasi | HOMepa  XMMHUYECKOrO  3JIEMEHTa, HOMeEpa | MO3HaBaTEIbHYIO
MenneneeBa u (dbopMynupoBKa MIEPUOTUYECKOTO 3aKOHA. | IEPHOJIa U HOMEpPA IPYIIIIHIL. MOTHUBALINIO
CTPOEHHUE aTOMa W3MeHeHns CBOWMCTB 3JEMEHTOB B Iiepuojax U | O0vsacHams 3aKOHOMEPHOCTH W3MEHEHHUS | IIKOJIbHUKOB;
rpynnax Kak (QyHKUIUS CTPOEHUS IIEKTPOHHBIX | METAJUIMUYECKUX W HEMETAJUIMYECKUX CBOMCTB | AUCKYCCUHM,  KOTOpbIE
000JI09€K aTOMOB. XUMHUYECKUX DJIEMEHTOB W HX COCAUHEHUU B | JAIOT y4YauMmces
NIepUoJIax U rpynmnax BO3MOKHOCTh
o4 XapakrepucTuka XapaktepucTuka 3JIEMEHTA-METaIa u | Xapakmepuzosamv XuMudeckue 3JeMeHThl 1—3 | mpuodpectu ONBIT
XUMHUYECKOTO JJ€MEHTa-HEMETAJIa 1O MX TOJIOXKEHUIO B | IEPUOJIOB MO UX IMOJIOKEHUIO B MEPUOJUYECKOMN | BEICHHS
3JIEMEHTA HA MEPUOINYECKON cucreme XUMUYECKHUX | CHCTEME XMMHYECKHMX 3yeMeHTOoB J[.  H. | KOHCTpYKTHMBHOTO
OCHOBAaHMH €T0 anemenToB J[. . Menneneena. Menpeneesa. yanora;  rpynrnoBOd
MOJIOKEHUS B JemoHcTpauuu. Mojenu aToOMOB JIICMEHTOB | Apeymenmuposams ~ CBOWCTBA  OKCHIOB W | pabOTBhl MU paboOThI B
MEPUOINYECKOMN 1—3 nepuonos TUIPOKCUJIOB ~ METaUIOB W HEMETa/UIoB | IIapaX, KOTOpBIE ydar
CUCTEME. IIOCPEJICTBOM YPAaBHEHUH pPEAKLUN LIKOJIBHUKOB
55 XapakTepucTuka XapakTepucruka 3J€MEHTa-MeTaia v | Xapaxmepuzoeams XUMUYECKUE DIIEMEHTHI 1—3 | KOMaHIHOK pabore u
XHMHYCCKOI O JJICMEHTa-HeMETAIIa 110 WX IMOJIOKCHUIO B | MIEPUOIOB MO UX IMOJOXKEHHUIO B MEPUOANYECKOM | B3aUMOJICHCTBHIO C
3J€MEHTa Ha MIEPUOIUYECKON cucreMe XUMUYECKUX | CHCTEME€ XHMMHYecKuX d3nemeHtoB J[. W. | ApyruMu 1eTbMu;
OCHOBAaHUU €I0 anemenToB /1. 1. Menpeneena. Meuneineesna. * BKIIOYECHUE B YPOK
MIOJIOKEHUS B JdemoncTpauuun. Mogjenu atoMOB 3JEMEHTOB | Apeymenmupoéams  CBOWCTBA  OKCHAOB U | HTPOBBIX npouenyp,
MEPUONIECKOMN 1—3 nepuonos TUAPOKCUIOB METAJUIOB u HeMETaIOB | KOTOPEBIE IOMOTarOT
CHCTEME. MIOCPEJICTBOM YPAaBHEHUH peakui NOAACPAKATD
56 3HaueHue CooOmienust yyamuxcsi O JKU3HU, HayyHoOU | Onpedenamo HMCTOYHUKHU XUMHUYECKOW | MOTUBALMIO JIETeH K
Ileprnoguueckoro H OOII[ECTBEHHOM eI TeIbHOCTH . . | uadopmarum. IIOJTYYEHHIO 3HaHUM,
3aKOHa U Menneneena Ilonyuams HeoOxonuMmyro uHGpOpMaLUi0 U3 | HAJTAXKHUBAHUIO
ITepnonnueckoit pa3iIMYHBIX MCTOYHUKOB, aHaiuzuposéams €€, | MOSUTUBHBIX
CUCTEMBI oopmnams  WHOOPMALMOHHBIA  TMPOIYKT, | MEKINIHOCTHBIX
XUMHYECKUX npezenmosamns ero, eecmu HayyHylo | OTHOLICHHH B KIacce,
anemenrtos JI.1. JUCKYCCHIO, omcmaueams CBOIO TOUKY 3peHHA | [TOMOraroT
Menneneesa. WJIA KOppekmuposamsp €€ YCTaHOBJICHUIO
no0poskenaTeabHON
atMochepsl BO BpeMms
ypoKa.
I'naBa 5. Xumuueckas c¢Bsizb OKHCIUTENbHO-BOCCTAHOBUTEIbHbIepeakuuu (13 v)
57 Honnas Honnas XAMHUYECKast CBSI3b. Wownsl, | Ob6vsacHsamob, 9TO TaKOE HOHHAS CBS3b, HOHBI. * IPUBJICYEHUE
XMUMHYECKasi CBSI3b. | 00pa30BaHHbBIE aToMamMu METaJUIOB u | Xapakmepuzosams  MeXaHW3M 00pa30BaHUs | BHUMAaHUS ITIKOJILHUKOB




HemeTaioB. (Cxembl 00pa3oBaHUS HOHHOM
CBS3U Il OWHApHBIX coeauHeHud. VoHHas
KpUCTAIITMYECKass peméTka u  (PU3NISCKUue
CBOMCTBA BEIIECTB C JTUM THUIIOM PELIETKHU.
[Tonsatue o GOpMyIbHON €MHUIIE BEIIECTBA.

JemoncTpauuu. BuaeodparmMeHTsl U craiiabl
«Monnas xumuueckas cBA3b». Kosutekuus
BEIIECTB C HOHHOM XUMHYECKOH CBS3bIO.
Mopeny HOHHBIX KPUCTAJUIMYECKUX PEIIETOK

HOHHOU CBS3HU.

Cocmasnames cxeMbl 00pa3oBaHUS HOHHOU
CBSI3U.

Hcnonvzoeams 3HaKOBOE MOJEITUPOBAHHUE.
Onpedensimp  TUN ~XUMHYECKOW CBSI3M 1O
dbopMyIie BemiecTa.

Ilpueooums TpUMeEpbl BELIECTB € HMOHHOU
CBSI3bIO.

Yemanasnusamo MPUYUHHO-CIICCTBEHHBIE

CBA3M MEXIy COCTaBOM BELIECTBA U BHIOM
XUMUYECKON CBSA3U, MEXIY HOHHOM CBS3BIO U
KPUCTAJZIMYECKUM CTPOCHHEM BELIECTBA, MEKIY
KPUCTAJUIMYECKUM CTPOECHUEM BEIECTBA U €ro
(bu3MUeCKUMHU CBONCTBAMHU
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Nounnasa
XUMHAYECKasI CBI3b.

Honnas XUMHUYECKas CBSI3b. Honsr,
o0pa3oBaHHbBIE aToMamMu METaJUIOB u
HemeTayioB. (Cxembl 00pa3oBaHUS HMOHHOMN
CBS3M M OMHApHBIX coenuHeHud. VoHHas
KpUCTAJUIMYECKass pemeérka ©  (Qu3udecKkue
CBOMCTBA BEIIECTB C ATUM THUIIOM PEIIETKH.
[TonsiTre 0 popMyabHOM €TUHUIIE BEILIECTBA.
JemoncTpauuu. BuneopparmMeHTsl U craiiabl
«MoHHass xumu4Yeckas cBia3b». Kosueknus
BEIIECTB C HOHHOM XUMHYECKOH CBS3bIO.
Mopenn MOHHBIX KPUCTAJUIMYECKUX
pemérokNe23/IaTunk TEeMIIePATYPhI
IIATHHOBBIH

ObwvscHsamb, YTO TAKOS UOHHAS CBA3b, HOHEI.
Xapakmepuzosamv ~ MEXaHH3M  00pa3OBaHHS
HOHHOM CBSI3H.
Cocmasnamo
CBSI3U.
Hcnonv3o6ams 3HAKOBOE MOJICTTUPOBAHHE.
Onpedenssimp  TUN ~ XUMHYECKOM CBSI3M  TIO
dbopMyIie BemiecTna.
Ilpusooums  mpuMeEpHI
CBSI3BIO.
Yemanasnueamo MIPUYUHHO-CJICICTBEHHBIC
CBS3M MEX]Iy COCTaBOM BEIIECTBA U BUIOM
XAMHYECKOW CBS3U, MEXKIY HOHHOW CBS3bIO U
KPUCTAIIIMYECKUM CTPOCHHEM BEIIECTBA, MEXKIY
KPUCTATMYECKAM CTPOSHUEM BEIIEeCTBA M €ro
(bU3HYECKUMU CBOMCTBAMH

CXCMbI 06p2130BaHI/I$I HOHHOM

BEILIECTB C WOHHOU
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KoBanentHas
XUMHYECKAs CBA3b

KoBaneHnTHas xumudeckasi CBsi3b. DJIEKTPOHHBIE
U CTPYKTYPHBIE (hopMyIbL. BanentHocts.
KoBasienTHast  HenossspHas  cBsi3b.  (CXeMbl
o0pa3oBaHMs KOBAJIEHTHOW CBS3M B OWHAPHBIX
COCTUHCHMAX. MonekynsipHast 1 aTOMHas

ObwsicHsamb TIOHATUS «KOBAJICHTHAS CBA3bY,
«BAJICHTHOCTB.

Cocmasnsimes cXeMbl 00pa30BaHUs KOBAJICHTHON
HETOJIIPHOM XMMHYECKOHN CBSI3H.
Hcnonvzosams 3HAKOBOE MOJEITMPOBAHUE.

K [IEGHHOCTHOMY
aCTeKTy U3y4aeMbIX Ha
YPOKax sIBJICHUH,
OpraHu3alus ux
paboThI ¢ MOTyYaeMoit
Ha YpPOKEe COI[HAIbHO
3HAYUMOM
nHpopmanuen —
WHUIUUPOBAHUE €€
o0CyXIeHMS,
BBICKA3bIBAHUS
yUYalMMHCs CBOETO
MHEHHUS TI0 €€ TIOBO/Y,
BBIPaOOTKH CBOETO K
HCH OTHOILICHUS;

* UCIIOJIb30BaHUE
BOCITUTATEIHLHBIX
BO3MOKHOCTEH
coJiepKaHusl y4eOHOTo
npeaMeTa uepes
JEMOHCTPAIHIO JISTSIM
IPUMEPOB
OTBETCTBEHHOTO,
Ipa)xaaHCKOTO
MTOBEJICHUS,
MIPOSIBIICHUS
4eJI0BeK0II00us 1
100pOCEPICUHOCTH,
yepe3 moa00p
COOTBETCTBYIOIIUX
TEKCTOB JIJIST YTCHUS,
3a/a4 JIsl pEIICHNUs,
MPOOJIEMHBIX CUTYyallui
111 OOCYXK/IEHUS B
KJ1acce;




KPUCTAJUIMYECKUE  pPEIETKH, U CBOWCTBA
BELIECTB C 9TUM THIIOM PEHIETOK.

JemoncTpauuu. BuneopparmMeHTsl U ciailabl
«KoBanenTHas xumudeckas cBsi3b». Komrexknus

BCIHICCTB MOJICKYJISIDHOI'O U aTOMHOI'O CTPOCHUS.

Mopenu MOJIEKYJISIPHBIX u aTOMHBIX
KPUCTAIUIMYECKUX pemérokNe23/IaTumnk

TeMIepaTyphbl IJIATHHOBLIN

Onpedenamp TN XUMUYECKOHN CBSI3U 110
dbopmyIie BemnecTna.

IIpueooums IpuMeEpBHI BEILIECTB C KOBAJIEHTHOU
CBSA3BIO.

Yemanaenueamos npuaMHHO-CIIEICTBEHHBIE
CBSI3M MEXKIY COCTaBOM BELIECTBA U BUIOM
XUMUYECKOH CBSI3HM, MEXKy KOBAJICHTHOU
CBA3BI0 U KPUCTAJUINYECKUM CTPOCHUEM
BELIECTBA, MEX1Y KPUCTAIUIMUECKUM CTPOEHUEM
BEIIIECTBA U €ro (pU3MUECKUMH CBOMCTBaMU

60 KoBanenTtHas DNeKTPOOTPULIATEIBLHOCTD. Psij ObvsacHamb TOHATHS «KOBAJCHTHas MOJIApHAs
MOJISIpHAS CBSI3b. 3eKTpooTpuLaTenbHOCTU. KoBasieHTHas CBSI3bY, «AIEKTPOOTPULIATEIBLHOCTbY,
HENoJIIpHAasl U MOJISIpHAsi XUMUYECKas CBA3b. «BO3TOHKA», WIH «CYOJIMMaLIUs.
Junons. CxeMbl 00pa3oBaHusi KOBaJICHTHOM Cocmasnsims cxeMbl 00pa30BaHUs KOBaJICHTHOU
TIOJISIPHOM CBSI3M B OMHAPHBIX COCAMHEHUSX. IOJISIPHOM XMMHUYECKOH CBSI3H.
MonekyinspHas U aTOMHasi KPUCTAIUIMYECKUE Hcnonvzo6ame 3HaKOBOE MOJIETTUPOBAHUE.
PELIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM Xapakmepuzoéams ~ MEXaHH3M  O0Opa30BaHUS
pELIETOK. MOJIIPHON KOBAJICHTHOM CBSI3H.
JdemoncTpauuu. Mojenn MOJCKYISIpHBIX U | Onpedensims  TAN  XUMHYECKOW  CBSI3M  TIO
ATOMHBIX KpUCTAINTMYECKHX | (hopmyIie BelecTna.
peméroxkNe23/laTumnk TeMmIeparypsl | //pusooums TpUMEpHl BELIECTB C KOBAJIEHTHOMN
IJIATHHOBBIN MIOJISIPHOM CBSI3BIO.
Yemanaenusams IIPUYNHHO-CJIEICTBEHHbIE
CBA3M MEXJy COCTaBOM BELIECTBA U BHIOM
XUMHYECKOM  CBSA3U, MEXAY KOBAJIEHTHOM
CBA3BIO U  KPUCTAUIMYECKUM  CTPOECHUEM
BEILECTBA, MEXAY KPUCTALINYECKHM CTPOCHHEM
BEIIECTBA U €ro (PU3NYECKUMHU CBONCTBAMHU.
Cocmasnames GHOpMybl OMHAPHBIX COEIUHEHUM
[0 BAJIEHTHOCTH U HAXOOUmMb BaJEHTHOCTH
AJIEMEHTOB o dbopmyne OMHAPHOTO
COCIMHECHUS.
Hcnonvzosams MaTepuanbHOE MOJEIMPOBAHNE
61 Meramueckas Merannnueckas XUMHUYECKast CBS3b u | ObvacHaAmb, 9TO TAKOE METAJUINYECKast CBA3b.
XUMUYECKas CBA3b. | METAUIMYECKass Kpucrtajummdeckas pemérka. | Cocmaesnimo CXEMBI o0pa3oBaHUs

* IPUMEHEHHE HA YPOKE
WHTEPAKTUBHBIX (hOpM
paboThI yJarmxcsi:
MHTEJJICKTYaJbHBIX,
JIEJIOBBIX,
CUTYAl[MOHHBIX UTD,
CTUMYJIUPYIOIINX
M03HABATEJIbHYIO
MOTHUBALIUIO
IIKOJIbHUKOB;
JTUCKYCCUHM, KOTOPBIE
JAr0T yJaluMcs
BO3MOKHOCTh
MPUOOPECTHU OTIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JAJIora; TpynIoBOu
paboTHI WK pabOTHI B
napax, KOTOpbl€ ydar
IIKOJIbHUKOB
KOMaHAHOU padoTe u
B3aMMO/JICVCTBHUIO C
IPYTUMU JACTHMU;

* BKJIFOUEHHUE B YPOK
UTPOBBIX MPOLETYP,
KOTOPBbIE TIOMOTAIOT
MOIePKaTh
MOTHUBALIMIO AETEH K
MOJYYECHHIO 3HAHUM,
HaJa)XUBaHUIO
MMO3UTUBHBIX
MEXITMYHOCTHBIX
OTHOIIIEHUH B KJ1acce,
MOMOTal0T
YCTaHOBJICHHUIO




CpolicTBa BEIIECTB C ATHUM THUIIOM PEUIETKH.
Enunas npupoia XUMHUYECKUX CBSI3EH.
JemoncTpauuu.BuneohparMeHTsI 1 craiiibl
«Meramnyeckas XUuMHUYECKast CBSI3bY.
Konnexuust «MeTaibl ¥ CIIaBbD».
JlaGoparopHubie onbIThl. 29. H3roroneHue
MOJICNIM,  WIIIOCTPUPYIOIIEH  0COOEHHOCTH
METaJUIMYECKOM cBa3uNe23/laTumnk
TEMIIEPATYPbI IJIATHHOBBIN

METAJUINYECKON XMUMHUYECKOI CBI3U.
Hcnonvzosams 3HaKOBOE MOAECITMPOBAHUE.

Xapakmepuzoéams ~ MEXaHM3M  O0Opa30BaHUS
METAJUINYECKOHN CBSI3H.

Onpedensimp  TUN ~XUMHYECKOW CBSI3M 1O
dbopmyre BemiecTsa.

Ipusooumu PUMEPHI BEIICCTB C
METaJUINYECKOM CBS3BIO.

Yemanaenueamn MPUYUHHO-CJICICTBEHHBIC

CBSI3M MEXKJY COCTaBOM BEIECTBA U BHUIOM
XUMHYECKON CBSI3M, MEXKIY METAUIMYECKON
CBS3bI0 U KPUCTAUIMYECKUM  CTPOCHUEM
BEILIECTBA, MEXY KPUCTAUIMYECKUM CTPOCHHUEM
BelecTBa U ero GU3NYeCKUMHU CBOMCTBAMH.
Hcnonvzoeams MaTepuaibHOE MOJECIMPOBAHNE

62 CrereHn Crenenp  okmcieHus. CpaBHeHHe creneHH | OO0vicHAmMbs TIOHATHS «CTENEHb OKHCICHUS»,
OKHCJICHUS. OKHCJIICHHUA ¢ BAJICHTHOCTH. HpaBI/ma pvaéTa «BAJICHTHOCTB)).
CTerneHel okucieHus mno gopmynam xumudeckux | Cocmasnsims QOpMynabl OMHAPHBIX COEAMHEHUU
COCIMHCHUI Ha OCHOBE 00II[ero crnoco0a ux Ha3BaHHIA.
Cpaeﬂueamb 6AJIEHMHOCMb u CTCIICHb
OKHCJICHHS.
Paccuumviéams  cTElIEHWM  OKHCICHHS IO
dbopmyaM XUMUYECKUX COCTUMHEHUM
63 Pemmenne Crenens okucienus. CpaBHeHHe CcTeneHU | OObsicHAmMb TIOHSATHS «CTEMEHb OKHCICHUS,
YIPA)KHEHHUH 10 OKHCJIEHUsl W BaJIeHTHOCTH. [IpaBmna pacuéra | «BaJICHTHOCTBY.
teme «CTerneHn CTemneHel okucieHus o Gpopmynam xumudeckux | Cocmasnsims QoOpMynbl OMHAPHBIX COEAMHEHUN
OKHUCJICHUS coeIUHEHN Ha OCHOBE 0011ero crnoco0a UxX Ha3BaHUM.
CpaeHueamb 6AJIEHMHOCMb u CTCIICHb
OKHCJICHHS.
Paccuumvieams  cTEIIGHW  OKHCICHUS IO
dhopmysaM XUMHUYIECKUX COCTUNHECHUN
64 OKHCIIHTEIBHO- OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH. Obvsicusms MMOHSTHS «OKHCIIUTEIHLHO-
BOCCTAaHOBHUTENbHBI | Ompenenenne cTeneHeld OKWUCICHUS AJIEMEHTOB, | BOCCTAHOBUTENBHBIC PEAKIINHN», «OKHUCIUTEIhY,
€ peaKIuu. o0pa3yloIuX  BEIIECTBAa Pa3HBIX  KIACCOB. | <BOCCTAHOBUTEINDY, «OKHCIICHHECY,
Peakimn woHHOrO OOMEHAa M OKHCIHTEIBHO- | «BOCCTAHOBJICHHEY.

N00poXKenaTeTbHON
aTMocdepsl BO Bpems
YPOKa;

* OpraHu3anus
medcTBa,
HACTaBHUYECTBA
MOTHBHUPOBAHHBIX U
SPYAUPOBAHHBIX
yUaImxcs HaJl uX
HEYCIEeBAIIIUMU
OJTHOKJIACCHUKAMH,
JAIOIIETO HIKOJIbHUKAM
COLMAJIbHO 3HAYMMBbIH
OTIBIT COTPYAHUYECTBA
¥ B3aMHOM ITOMOIIIH;
* UHULIUUPOBAHUE U
MOJIICPIKKA
UCCIIeIOBATEIBCKOM
JEATeIbHOCTH
IIKOJILHUKOB B PaMKax
peanu3ai UMU
WHIUBUAYAIbHBIX U
TPYIIIOBBIX
UCCIIEIOBATETTLCKUX
MPOEKTOB, YTO JaCT
IIKOJIbHUKAM
BO3MOYKHOCTh
proOpecTH HaBbIK
CaMOCTOSITEITEHOTO
pelieHus
TEOPETUYECKOMN
po0JIeMbl, HaBBIK
TeHEPUPOBAHUS U
odopmiieHus
COOCTBEHHBIX UJCH,




BOCCTAHOBUTEJIbHBIE  peakuuu. OKUCIUTETD
1 BOCCTaHOBUTEIIb. Oxucnenue u
BoccTraHoBjieHue.  CocTaBlieHHE  ypaBHEHHM
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIIHii
METOJIOM 3JICKTPOHHOTO OanaHca

demoncTrpaumu. B3aumoneiicTBUe IIMHKA C
cepoil, consHoM kucioroi, xaopuaoM menu(Il).
l'openne w™arnus. B3aumopeiicTBhe XJIOpHOH

U CEpOBOJOPOIHOM

Knaccuguyuposams xumuyeckue peaxiuii o
NpPU3HAKy U3MEHEHHUs CTeleHeH OKUCICHHS
AJIEMEHTOB.

Onpeodensams OKUCIUTEIb U BOCCTAHOBUTEINb,
IIPOLIECCHI OKUCIIEHUS ¥ BOCCTAHOBJICHMUS.
Hcnonvzosams 3HaKOBOE MOACITUPOBAHNE

BOJIbI
65 VYpaxHenus B OrnpenenieHue cTeneHed OKUCIEHUs AJIEMEHTOB, | OO0viAcHAmMb MIOHSTHUSA «OKHUCIIUTEIBHO-
COCTaBJICHUU o0pa3yloIIUX  BEIIECTBAa pPAa3HBIX  KIJIACCOB. | BOCCTAHOBUTENbHBIE PEAKIUN», «OKUCIHUTEIbY,
OKHCITUTEIILHO- Peaknmm woOHHOrO OOMEHa ¥ OKHUCIIHUTEIBHO- | «BOCCTAHOBHTEIIBY, «OKHUCIICHHEY,

BOCCTAHOBUTENFHBI | BOCCTAHOBUTENbHbIE  peakuuu. OKHCIUTENb | «<BOCCTAHOBJICHHE).

X peaKIui. Y BOCCTaHOBUTEIIb. Oxucienue u | Knaccuguyuposams XUMUYECKUE PEAKIHHA I10
BoccTaHoBieHue. CocTaBieHHe  YpaBHEHHH | IPU3HAKY M3MEHEHHUS CTENeHeW OKHUCIICHUs
OKHUCJIUTEITPHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIM | SJICMCHTOB.

METOJIOM 3JIEKTPOHHOT0 OanaHca. Onpeoensams OKUCIUTEIb W BOCCTAHOBUTEIND,
MIPOIIECCHI OKUCIICHUS U BOCCTAHOBJICHHSI.
Hcnonvzosams 3HaKOBOE MOACITUPOBAHNE
66 YnpaxHeHHs B OnpeneneHne CTETICHEeH OKHUCIICHUS JJIEMEHTOB, | OObsacHamb TTOHSITHS «OKUCITHTEITHHO-

COCTaBJICHUU o0pa3yloIIUX  BEIIECTBAa Pa3HBIX  KIJACCOB. | BOCCTAHOBUTENbHBIE PEAKIIUNY, «OKUCIHUTEIbY,

OKHCITUTEITLHO- Peaknmm woHHOTO OOMEHa ¥ OKHCIUTEIBHO- | «BOCCTAHOBHTEIBY, «OKHUCJICHHEY,

BOCCTAaHOBUTENBHBI | BOCCTAHOBUTENbHbIE  peakuuu. OKHCIUTENb | «<BOCCTAHOBJICHHE.

X peaKIui. 1 BOCCTaHOBUTEIIbOKHUCIICHUE u | Knaccuguyuposams XUMUYECKUE PEAKIHHA I10
BoccTaHoBieHue. CocTaBieHHe  YpaBHEHHH | IPU3HAKY M3MEHEHHUS CTENeHeW OKHUCIIeHUs
OKHUCJIUTEITHPHO-BOCCTAHOBUTEIIHBIX ~ PEAKIIMHA | 3JICMCHTOB.

METOJIOM 3JIEKTPOHHOTO OanaHca Onpeodensams OKUCIUTEIh W BOCCTAHOBUTEINb,
MIPOIIECCHI OKUCIICHUS U BOCCTAHOBJICHHSI.
Hcnonvzoeams 3HaKOBOE MOACTUPOBAHNE
67 O00011eHNE U

CUCTeMaTHU3aIus

3HAHUH 110 TEME

«13 u [ICXD JI.1.

Menneneesa u

HABBIK YBOKUTEIHHOTO
OTHOIICHHUS K Uy>KUM
uaesM, o(hoOpMICHHBIM
B paboTax Apyrux
HCCIIeI0BaTEICH,
HABBIK yOJIMYHOTO
BBICTYIUICHHUS TIEPe]T
ayIUTOpUEH,
apryMEHTHUPOBAHUS U
OTCTauBaHUs CBOEH
TOYKH 3PCHUSL.




CTPOCHUC aTOMa».

68 KonTpoannas Konrposs 3HaHuii, yMEHHUIA, HABBIKOB, MOJYUYEHHBIX | [Ipossnsaiom omeem-cmeenHoCms 3a pe3yilb-
paﬁo’ra Ned. «I13 u | Ipu U3yYCHUH JIAHHOM TEMBI. mam
Cx3 JA.HU.
Memnpeieesa.
Crtpoenune aroma.
69 Pemienue 3amay Pacuérel c HCIIOJIb30BaHUEM HNOHATUH | Xapakmepuzoeéamb KOIUYECTBEHHYIO CTOPOHY
«KOJIMYECTBO BEILIECTBA», «MOJISIPHAsI Maccay, | XUMUYECKUX 0ObEKTOB U MPOIECCOB.
«MOJISIPHBIF 00BbEM Ta30B», «IUCIIO ABOTAIPO» Pewams 3agadu ¢ HCHOJBL30BAHUEM IIOHATUU
«KOJINYECTBO BEILIECTBA», «MOJSpPHAs Maccay,
«MOJISIPHBIN 00bEM ra3zoBy, «4ucio ABOragapo»
70 CrangaprusupoBa | KoHTposb 3HaHMi, yMeHHIl, HABBIKOB, HONY4YeHHBIX | [IpOSIBIISIFOT OTBETCTBEHHOCTH 38 PE3YIIBTAT
HHAA IIpU U3YYCHHUU JAaHHOU TEMBI.
KOHTPOJIbHAS

padora




9 KJIACC
(2 4 B HezeIIO, BCero 68)

Nenn
/m

Ha3zBanue
pa3esioB U TeM
YPOKOB

DJieMeHTBI coepkanus/
Ilepeuennb ooopyaoBanus «Todku pocra»

OcHOBHbBIE BU/BI J€ATCIBHOCTH

JesiTeILHOCTH YUUTEJIS €
yueToMm padoueit
NPorpaMMbl BOCIIUTAHUS

I'naBal.lloBTopenne u 0606

1eHue cBeJleHuii mo Kypey 8 kinacca. Xummnyeckue peakuuu (6 4)

Knaccudukanus Bsonnslil nHCTpYyKTaX 110 Th.bunapusie XapakTepru3oBaTh OKCUIBI, TUAPOKCH]IBI
1 XUMHUYECKHX coeauHeHus. OKcUbI coneoOpasyrolue u (ocHOBaHMs, aM(pOTEpHbIE IMIPOKCUTIBI,
COCIMHEHU. HecoseoOpasyronye. [ uapoKCHIbl: OCHOBAHHUS, | KUCIOPOACOAEPKAIINE KUCIOTHI) U COJH IO
BBoanbIii am(oTepHbIe THIAPOKCHUIBL, IUIaHy: COCTaB, CIIOCOObI 00pa30BaHMS
MHCTpYyKTax 1no Th KHCIIOpOicoiepaKalue KucioTel. Cpennue, Ha3BaHUU, XapaKTEPHbIE CBOMCTBA U
KHCJIbI€, OCHOBHBIE, KOMIUIEKCHBIE COJIH. IIOJIyYEHHUE.
JemoncTpanun. O3HaKOMJIEHUE C KnaccupummpoBarbs OKCHIIBI, THAPOKCHIBI
KOJUIEKLIIUSIMA METAJVIOB U HEMETAJLIIOB. (ocHOBaHMs, aM(pOTEpHbIE IMIPOKCU/IBI,
O3HaKOMJIEHHE C KOJUIEKLUAMU OKCUIOB, KHCJIOPOJICO/IEPKALIUE KUCIIOThI) U COJIU 110
KHCJIOT U COJIEN pa3IMYHBIM IIPU3HAKAM.
YMeTh NOATBEPKIAATh XapaKTEPUCTUKY
OTJIENbHBIX NIPEACTABUTENEH KIIACCOB
HEOpPraHMYECKUX BEIIECTB YPAaBHEHUSIMU
COOTBETCTBYIOIIUX PEAKLIUH.
PackpbIBaTh reHETHUECKYIO CBSA3b MEXKIY
KJIaCCAMM HEOPraHMYECKUX COEIMHEHUIN
2-3 | Kimaccuduxkanmst O06o001IeHNEe CBEICHHI 0 XUMHUIECKUX ObvsicHamy TTOHSTHSI «XUMHUYECKast
XUMHYECKHUX peaknusx. Kinaccuduxanus XuMu4eckux peaxkuusa», «peaKkIMi COEINHEHUN», «PEAKIINN
peakuui peaxkuuii o pa3IMYHbIM OCHOBAHUSM: 110 Pa3I0KEHUS», «PeaKkluu OOMEHay, «PeaKIuu

COCTaBY M YHUCIIy pEarupyroInux U
00pa3yIomuxcs BEIIECTB, M0 TETUIOBOMY

3¢ dexTy, o arperaTHOMy COCTOSHUIO
pearupymomux BemecTB, 1o 00paTUMOCTH, 110
WU3MEHEHHUIO CTENIEHEN OKUCIIEHUS 2JIEMEHTOB,
10 UCTIOJIb30BAHMIO KaTaIn3aTopa.
JlabopaTopHblie onbIThI. 1. B3aumonelictsue
aMMHakKa 1 xJiopoBojaopoaa. 2. Peakuus
Heitpanu3anun. 3. HaOnronenue TemioBoro

3aMEIEHUs», «peakUuuu HeHTpamu3anum,
«OK30TE€PMHUYECKHE peaKmum»,
«OH/IOTEPMHUYECKUE PEAKLUN», «0OpaTHUMBbIE
peaxKum», «HeoOpaTuMble peakuuny,
«OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIE
peaxKum», «TOMOT€HHBIE peaxkuum»,
«TETePOreHHBIE PEAKIMMNY», «KATATUTHYECKUE
peakuum», «HEeKaTAIUTUYECKHE peaKlumny,
«TEIIOBON APPEKT XUMHUUECKON PEAKLIUN.

* YCTAaHOBJICHHE
JIOBEPUTENBbHBIX
OTHOLIEHUW MEXIY
YUUTENEM U €ro
YUEHHKaMH,
CIOCOOCTBYIOIITUX
MO3UTHBHOMY
BOCIIPHATHIO YYAIIUMHCS
TpeOoBaHUH 1 TPOCHO
yUuTeNs, IPUBJICUCHUIO
UX BHUMaHHUSA K
o0cyx/1aeMoi Ha ypoke
uH(popMaluuy,
aKTUBHU3ALMU UX
ITO3HABATEIILHON
JeSITeIbHOCTH;

* MOOYKJIeHNE
IIKOJIbHUKOB COOJIIOIaTh
Ha YpOKe OOIEeNPUHSTHIE
HOPMBI TIOBE/ICHUS,
npaBuiia OOLIEHUS CO
CTapIIUMU (YUYUTEIIMH) U
CBEPCTHUKAMH
(oOygarormmumucs),
MPUHIIMIIBI Y4eOHOM
JUCHUIUTMHBI U
caMOOpTaHu3aIH;

* IpHUBJICUCHNEC BHUMAHHUS




sddexTa peakuu HelTpanu3anui. 4.
B3anmopeiicTBre CEpHOM KUCIOTHI C OKCHIOM
meau (II). 5. Paznokenue nepokcuaa Bogopoa
C MOMOIIIBIO KaTanas3bl KapTodens

Ne20 Jlatunk pH
Ne21/IaT4ynK BbICOKOI TeMIepaTyphbl
Ne23/IaTunk TeMnepaTypbl JIATHHOBBII

Knaccugpuyuposams XUMUYECKUE peaKIUU
0 Pa3JIUYIHBIM OCHOBAHHSIM.

Onpedensimb OKUCIHUTENIb U BOCCTAHOBUTEID,
IIPOLIECCHI OKUCIICHHUS X BOCCTAHOBJICHHS.
Habniooams u onucvléams PEeakuu MEXIY
BEIIICCTBAMHM C TTOMOIIIBIO PYCCKOTO (POIHOTO)
SI3BIKA U SI3BIKA XUMUU

CxopocTh
XUMUYECKHUX
peaknuid. Katanus

Ilousatue o CKOpPOCTH XHUMHYSCKOM pE€aKkuuu.

DakTopsl, BIIASIOLLINE Ha CKOpPOCTb
XUMHMYECKHUX peaKLUui: IPUPOAA Pearupyronmx
BEIIECTB, HX KOHIEHTpalus, TeMIeparypa,
iouiaab COIIPUKOCHOBEHHSI, HaJIM4ue
karanu3aropa. Karaaus.

JleMoHCTpanuu.  3aBUCHUMOCTb  CKOPOCTH
XUMHUYECKON peakuuu oT HPUPOIBI
pearupyomumx BELIECTB. 3aBUCUMOCTh
CKOpPOCTH XUMHYECKOM p€akiuuu OT KOH-
LEHTpaLUN pearupyomumx BELIECTB.

3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakluu
OT IUIOIIAX COINPUKOCHOBEHUS PEearupyroumx
BEIIECTB (KUMAIIUNA CJIOW»). 3aBUCHMOCTH
CKOPOCTH XUMHUYECKON peaxkuu oT
TEMIIEPATYpPbl pEarupyroIINX BEIIECTB.

JlaGopaTtopHble omnbIThl. 6. 3aBUCHUMOCTD
CKOPOCTH XUMHUYECKOW pPEaKIUH OT NPHUPOAbI
pearupyroomux  BENIECTB  Ha  IpUMEpE
B3aMMOJICIICTBUSL  pacTBOPOB  THOCYJb(dara
HaTpus M xyopua 6apusi, TuocynbhaTa HaTpUs
U COJITHOM KUCIOTHI. 7. 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKOH peakluu OT MPUPOJbl METAJIOB
IIPU MX B3aUMOJIEUCTBUM C COJITHOM KHCIOTOM.
8. 3aBHCHMMOCTbP  CKOPOCTHM  XMMHYECKOH
peakuuu  OT  NPUPOABl  KHUCIOT  TpH
B3aMMOJEHCTBMM WX €  Jkejnesom. 9.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKOM peakiuu

ObvscHamo, 4TO TaKoe «CKOpOCTh
XUMHYECKON PEAKIIUN.

Apeymenmupoeamu BBIOOD €IUHULL
uzmepenus Vp.

Yemanasnueams  MpUYMHHO-CIEICTBEHHBIE

CBSI3M BJMSIHUS DPA3JIMYHBIX (AaKTOPOB Ha
CKOPOCTh XMMHYECKHX PEaKIUH.

Habniooams u onucvléams peakuuu MEXIy
BEILIECTBAMH C IIOMOIIBIO PYCCKOTO (POIHOTO)
SI3BIKA U SI3BIKA XUMUHU

Ilposooums ~ OMBITBI,  TOATBEPKAAIOIINE
3aBUCUMOCTH CKOPOCTH XUMHUYECKOH peaKIiuu
OT pa3IMYHBIX (PaKTOPOB

IIKOJIBHUKOB K
[ICHHOCTHOMY aCIeKTY
M3y4aeMbIX Ha YpOKax
SIBJICHUI, OPraHU3aLusl UX
paboThI ¢ IOTy4aeMoii Ha
YPOKE COIHAIBbHO
3HAYMMO nH(popManmen
— UHUIIMMPOBAHUE e
o0OcyxaeHus,
BBICKA3bIBAaHHS
YUYaIIUMHUCS CBOETO
MHEHHUS T10 €€ MMOBO.Y,
BbIPa0OTKH CBOETO K HEl
OTHOUICHUS;

* UCTIOJIH30BAHNE
BOCITUTATEIBHBIX
BO3MOKHOCTEN
COZIepKaHHs y4eOHOTO
npeaMeTa uepes
JEMOHCTPAIIHIO JAETSIM
IPUMEPOB
OTBETCTBEHHOTO,
IPaXJaHCKOTO TIOBEICHHUS,
MPOSIBICHUS
4eJI0BEKOII00Us 1
J00pOCEepACYHOCTH, Yepe3
noaoop
COOTBETCTBYIOLINX
TEKCTOB JIsl YTEHUS, 33124
JUIS PeLIeHUs,
MPOOJIEMHBIX CUTYyalui
JUIs OOCYX/IEHUS B KJIacce;
* IPUMEHEHHE Ha YPOKe
MHTEPaKTUBHBIX (OpM
paboThI yyaruxcs:




oT temmeparypsl. 10. 3aBUCUMOCTB CKOpOCTH
XMMHUYECKOM  peakuuu OT  KOHLEHTpalUuu
pearupyromux BemiecTB. 11. 3aBuUCHMOCTH
CKOPOCTH XMMMYECKON peakluu OT IUIoLaan
COIIPUKOCHOBEHHUS pearupyroIux BemecTs. 12.
3aBUCHUMOCTh CKOPOCTH XHMHUYECKOW peaxiuu
OT HaJIM4us KaTtanusaropa

Ne21/IaT4ynK BbICOKOI TeMIIepaTyphbl

MHTEIIEKTYaJIbHBIX,
JIEIOBBIX, CUTYallHOHHBIX
UTp, CTUMYJIUPYIOIIHUX
ITI03HABATEJIbHYIO
MOTHBALIMIO IIKOJIbHUKOB;
JIUCKYCCUN, KOTOPBIE JAOT
y4alumcsi BO3MOKHOCTb
MPUOOPECTH OIBIT

Ne23/IaTunk TemMnepaTypbl JIATHHOBBII BEJICHUSA
BxonnasikonTposibHa | KOHTpOsIb 3HaHMH, yMEHMIA, HABBIKOB, MOMYYEHHBIX | [IpOSBISIFOT OTBETCTBEHHOCTD 32 PE3Yy/IbTaT | KOHCTPYKTUBHOIO
s pabora IIPY U3YYECHUH JaHHOHU TEMBI. JIAajora; rpyninoBoi
paboTHI WK pabOTHI B
napax, KoTopble y4ar
LIKOJIBHUKOB KOMaHHOU
pabote u
B3aMMOJEHCTBHIO C
JIPYTUMHU JETbMU;
I'naBa2. Xumnyeckue peakuuu B pacrsopax (10 v)
Onextponutudeckas | [lonsaTue 06 SMeKTPONTUTUIECKOH IUCCONMALINN. XapakTepu30BaTh MOHATUS * YCTAaHOBJICHHE
M CCOIHaITns DIEKTPONUTEI U HEIIEKTPOITHTEL. MexaHn3Mm «IIIEKTPOJIMTHYECKAs TUCCOITNAITNSY, JOBEPUTEIILHBIX
JIMCCOLMALIAH SIEKTPOIIMTOB € PAsTHIHbIM 5 «QNEKTPOIUTBL, «HEDIEKTPOIUTHI. OTHOILEHUH MEXIY
XapaKTepoM CBA3H. CTENeHb SIICKTPOIMTHIECKOH VcraHaBiMBarh NPUYMHHO-CIIEICTBEHHbIE YUUTEIIEM U €TO
nucconuanui. CHIbHBIE U clTa0ble 3JIEKTPOIUTHL CBSI3M MEIK/TY TIPHPOJION SIEKTPONHTA 1 yIEHUKAMH,
HCMOHCTpaLII/II/I. HcnpiTanne BCIICCTB U UX
PACTBOPOB HA HMEKTPONPOBOHOCT CTEIIEHBIO €r0 JUCCOLHALIUY. CHOCOOCTBYIOIIMX
TaGopatopusii ormrT, 13, Juccommanus crabsix VYcranaBinBarth HMPUHHHO-CIIE/ICTBEHHEIE MIO3UTUBHOMY
SIIEKTPOMTOB Ha IPHMEPE YKCYCHOM KucoTpiNe22 | CBA3M MEXKILY THIIOM XHMHECKOH CBA3H B BOCTIPUATHIO YHAIIMHCA
JIATYHK IeKTPONPOBOIHMOCTH IIEKTPOJINTE U MEXaHU3MOM €TI0 TpeGoBaHUH U TPOCHO
JMCCOLIMALIUU YUUTENS], TPUBJIEUEHUIO
OcHoBHbIE OcHoBHbIE I0JIOKEHHUS TeopuH | XapaKTepU30BaTh IOHATHS «CTEIECHb UX BHUMAaHHUA K
TIOJIOKEHUS TEOPUU | IEKTPOIUTUUECKOMN JUCCOLIMALINY. | TUCCOLUALIMNY, KCUIbHBIE JIEKTPOIUTHI, o0cyXx/1aeMoi Ha ypoke
anekrpoiautudeckoit | Knaccuduxanums HOHOB u UX | «CJ1a0ble MIEKTPOIUTHI», KKATUOHBIY, uHpopManu,
JMCCOLIMALIUT cBoiicTBa.KHCIOTBI, OCHOBaHMS M COJM KakK | «AHHUOHBID», «KUCIOTHI», KOCHOBAHUSI, aKTUBU3ALIMU UX
AIIEKTPOJIUTHI. Nx xknaccugpukanus u | «conmu». CocTaBisATh ypaBHEHUS II03HABATEIbHON
JMCCOLMALUS. IIEKTPOIUTUYECKOM TUCCOIMALINU KUCIIOT, JeSITEIbHOCTH;




JdemoHncTpanmu. 3aBUCUMOCTh
ANEKTPONPOBOJIHOCTH YKCYCHOM KHCJIOTHI OT
KOHLOCHTpAlHH. I[BI/I)KGHI/IG OKpallICHHBIX

HOHOB B AJICKTPUYECKOM I10JIe
Ne22 TaTuyuk 3JeKTPONPOBOIUMOCTH
Ne23/laTyuk TeMIepaTrypbl IJIATHHOBBLIN

OCHOBAaHMUH U COJIEN.

WnmoctpupoBaTh NpUMeEpaMu OCHOBHBIE
MOJIOKECHUS TEOPUH IIIEKTPOTUTHICCKON
JTUCCOLIMAIIUY.

Paznmuyarh KOMITOHEHTHI I0KA3aTEeILCTB
(Te3ucoB, apryMeHTOB U (OPMBI

JI0KAa3aTeNIbCTBA)
9-10 | Xumuueckue O0mme  XUMHYECKHME  CBOMCTBAa  KHCIOT: | XapaKTepu30BaTh OOIIHME XMMHUICCKUE
CBOMCTBA KUCJIOT HW3MEHECHHUE OKpPacKu WHJIUKAaTOPOB, | CBOMCTBA KUCIIOT C MO3UIIUN TEOPUU
KaK 3JIEKTPOJIUTOB B3aMMOJICIICTBIE C MeETajllaMH, OKCHAAMU U | SJEKTPOJIUTUYECKON TUCCOLUAIIUY.
THAPOKCUJAAMH  METALIOB | consiMu. | COCTaBJIATH MOJICKYJISIPHBIC, TTOJIHBIC U
MornekynsipHble U WOHHbIE (IIOJIHBIE U | COKpalll€HHbIE HOHHBIC YPAaBHEHUS PEAKIIHI C
COKpaIIEHHbBIC) ypaBHEHUS peaKuui. | y4acTUEM KHUCJIOT.
XuUMUYeCKui CMBICT COKpAIIEHHBIX | APryMEHTUPOBATh BO3MOXKHOCTh IPOTEKAHUS
YPaBHEHUW. YCIOBUA MNPOTEKAHUS PEAKLMW | pEaKUUi ¢ y4aCTUEM KHUCIIOT Ha OCHOBE
MEXAYy DJJIEKTpOJIMUTaMu 10 KoHla. Psn | mpaBuia beprosie u psiia akTHBHOCTH
AKTUBHOCTH METaJIJIOB. METAJUIOB.
JlabopaTopuble  onbIThl.  14.V3Menenue | [IpoBOAUTH OMBITHL, TOATBEPKIAIOIINE
OKpPAaCKH MHAMKATOPOB B KUCJIOTHOM cpene. 15. | Xumuueckue cBOMCTBA KUCIIOT, €
Peakuust HeWTpanuzauuu pacTBopa UIENOUYU | COOIOIEHUEM MPABUI TEXHUKU
paznuuHbIMM  Kucinotamu. 16. Ilomydyenue | 6e3omacHOCTH.
ruapokcuaa meau(ll) u ero B3aumopeiictsue ¢ | HaGmroaath u onuchIBaTh peakiiuu ¢
pa3IMYHBIMHU KUCJIOTaMHU. 17. B3anMonencTere | yyacTueM KHMCIIOT C IOMOLIBIO PYCCKOTO
cubHBIX KHCTOT ¢ okcuaoM Meau(ll). 18—20. | (poaHOro) sA3bIKa U sI3bIKa XUMUN
B3anMopeiicTBue  KUCIOT € MeTaIaMHU.
21. KayecTBeHHas: peakuus Ha KapOOHAT-HOH.
22. TlomyyeHne CTymHS KPEMHHEBOW KHCIIOTHI.
23. KauecTBeHHas peakilus Ha XJIOpUI- WIU
cynbdaT-uoHbI
Ne20 Jlatunk pH
11 XUMUYECKUe O6mme xuMHuueckue CBoWcTBa Ienodeit: | CoCTaBISITH MOJIEKYJISIPHBIC, TTOJTHBIC U
CBOICTBa OCHOBAHUI | B3aMMOJCHCTBHE C KHCIOTaMH, OKCHJAMH | COKpallEHHbIC HOHHBIC YPAaBHEHUS PEaKIUi C
KaK 3JICKTPOJIUTOB HEMETaJIOB, coJisiMu. OOIMWe XWMHYECKHE | y9acTHEM OCHOBAaHUH.
CBOICTBa HEPACTBOPUMBIX OCHOBaHUU: | ApTyMEHTHPOBATh BO3MOXKHOCTh MMPOTEKAHUS

B3aHUMOJICHCTBHE C KHCJIOTaMH, PAa3JI0KCHUC

pEeaKIHii C y9acTHEeM OCHOBAHHI Ha OCHOBE

* OOy 1eHue
IKOJILHUKOB COOJIIOIATh
Ha YpOKe OOLENPUHSTHIE
HOPMBI TIOBEICHUS,
IpaBuJia OOLIEHUSI CO
CTapIUMH (YIUTEIISIMH) U
CBEPCTHUKAMH
(oOy4arommmucs),
NPUHIUIB Y4eOHOH
JUCLUIUIMHBL U
caMOOpraHu3aIiH;

* [IpUBJICUCHUE BHUMAHMS
MIKOJBHUKOB K
LIEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YpPOKax
SBJICHUH, OpraHu3alus ux
paboThI ¢ moayyaeMoin Ha
YpPOKE COLIMaTIbHO
3HAYMMO nH(pOopMaIen
— UHULMUPOBAHUE €€
00CyXIeHMs,
BBICKa3bIBaHUS
YUYAIIUMHUCS CBOETO
MHEHHUS T10 €€ MOBOLY,
BBIPaOOTKH CBOEro K Hel
OTHOILICHMUS,;

* UCTIOJIH30BAHNE
BOCIIUTATEIbHBIX
BO3MOKHOCTEN
coJiepKaHusl y4eOHOTro
npeaMera uepes
JEMOHCTPAIHIO JETSIM
IPUMEPOB
OTBETCTBEHHOTO,
IPaXIaHCKOTO TIOBEICHHUS,




MIpU HAarpEeBaHUHU.
JlaGoparopHble  omnbITbl.  24.M3MeHeHHE
OKpacKH MHJMKAaTOPOB B LIEJIOYHON cpexe. 25.
B3aumoneiictBre 1ienoded € yrJIEKUCIBIM
razoMm. 26. KadecTBeHHasi peakuusi Ha KaTHOH
amMmmonusi. 27—28. Ilonydenwe Truapokcuaa
meau(Il) u ero paznoxxenneNe20 Jatunk pH

npasuia beproie.

[IpoBOAUTH OMBITHI, MOATBEPKIAIOLITHE
XUMHYECKHUE CBOMCTBA OCHOBAHHMIA, C
COOJII0ZICHHEM MPaBUIJI TEXHUKU
0€301acCHOCTH.

Habmro1aTh ¥ ONUCHIBATH PEAKIUU C
y4acTHEM KHUCIIOT € TIOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHH

12 XuMH4yecKue OO01re XMMUYECKHE CBOMCTBA CPEIIHUX CONICH: | XapaKTepru30BaTh OOIINE XUMUICCKHE
CBOICTBA COJIEH KaK | B3aUMOJICMCTBUE C KUCIOTAaMH, IIET0YaMHU, CBOICTBA COJIEH C MO3UIUNA TEOPUHU
3JIEKTPOJIUTOB COJISIMU U MeTaJuIaMu. B3anmoenicTBue AIEKTPOJIUTUYECKON AUCCOLUALINH.

KHCJIBIX COJIEH CO LIEI0YaMHU. CocTaBiATh MOJEKYISIPHBIE, IOJIHBIE U
JlabopaTopuble onbIThl. 29.B3auMozeiicTBue | COKpall€HHbIE HOHHBIE YPAaBHEHUS PEAKIIHI ¢
kapOonatoB c¢ kucinotamu. 30. Ilomydenue | yuactuem comeil.
runpokcuaa xenesa(lll). 31. BzaumonelictBue | ApryMeHTHpPOBaTh BO3MOKHOCTD ITPOTEKAHUS
xelesa ¢ pactBopoM cynbpara meau(Il) peakiMii C ydacTHEM COJIeH Ha OCHOBE
npasuia beproie.
[IpoBOAUTH ONBITHL, TOATBEPKIAAIOLINE
XUMHYECKHE CBOMCTBA COJICH, C
COOIOICHUEM MTPABUII TEXHUKHU
0€30MacHOCTH.
Habmro1aTh ¥ ONUCHIBATH PEAKITUU C
Y4aCTHEM COJIEH C MOMOILBIO PYCCKOTO
(poIHOTO) SI3BIKA U SA3BIKA XUMUU

13 IToustue o lMaaponn3 kak oOMEHHOE B3aWMOJECHCTBUE | YCTaHABIMBATH 3aBUCUMOCTD MEXKIY

TUIPOJIU3E COJIEN coiet ¢ Bomou. ['maponus3 coaM CHIIBHOTO | COCTAaBOM COJIM U XapaKTEpOM €€ THIpOosIn3a.
OCHOBaHHS U CJIa00i KUCIOTHL. [ MaApONIu3 coiu | AHAIM3UPOBATH CPEy PACTBOPA COJH C
C1aboro OCHOBAHHMS M CHJIBHOM KHCIOTHI. | MOMOIIBIO HHANKATOPOB.
Bomopoansrii mokaszarens (PH). [IporHo3upoBars TUI TUAPOIU3A COJIM HA
Hdemoncrpanun. OrmpeneneHue  XapakTepa | OCHOBE aHanu3a e€ PopMyIbl
cpenasbl B pactBopax coneiiNe20 larunk pH

14 [IpakTuueckas CBoiicTBa KHCIOT, OCHOBAHHH, OKCHUIOB U | YMETh 00pamaThcs ¢ 1a00paTopHBIM
paborta 1. Pemienue | comeii B CBeTe TEOpPUHU 3JIEKTPOIMTUYECKON | 000pYyIOBaHMEM U HAarpeBaTeIbHBIMU
SKCHEPUMEHTAIBHBIX | JUCCOIUAIIUU u MpeACTaBICHUI 00 | mpubopamu B COOTBETCTBUU C TIPaBUIAMHU

3a/1a4 10 TEME

OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX

TEXHUKHA O0E€30MMaCHOCTH.

MPOSIBIICHUS
YEIIOBEKOIIIOOUS U
T00pOCepIeYHOCTH, Yepe3
moaoop
COOTBETCTBYIOIIUX
TEKCTOB JIJISL YTCHHUS, 33124
JUTSL PEIICHUS,
MpOOJEMHBIX CUTYyaITUH
JU1s1 OOCY>KJICHHSI B KJIACCe;
* IPUMEHECHHE Ha YPOKE
MHTEPAKTUBHBIX (OpPM
paboThI yyarmxcs:
HWHTEIUICKTYaIbHBIX,
JIEJIOBBIX, CUTYaI[MOHHBIX
UTP, CTUMYJIHP YEOIITHX
MO3HABATENIbHYIO
MOTHBALIHMIO IIKOJIbHHUKOB;
TUCKYCCHIi, KOTOpPBIE JAIOT
yYanmmMcsi BO3MOXKHOCTh
MIPUOOPECTH OTIBIT
BEJICHHS
KOHCTPYKTHUBHOTO
JIAajora; rpynmnoBoi
paloThI UK paboThI B
napax, KOTOpbIe yJar
IIKOJIbHUKOB KOMaH/THOU
pabote u
B3aMMO/IEVICTBUIO C
JIPYTHMH JETHMHU;

* BKJIFOUEHHE B YPOK
UTPOBBIX TPOIEAYD,
KOTOpBIE TOMOTAIOT
MOJIJICP’KATh MOTHBAIIHIO
JeTeH K MOTyICHHIO
3HAHWI, HATaKUBAHHIO




«OIIEKTPOINTHYECKA
A JUCCOLALU»
IIpaBuna Tb

peakuusaxNe20 latunk pH
Ne22 JTaT4yuk 2JIeKTPONPOBOIHUMOCTH
Ne23/IaTyuK TeMIepaTypbl IJIATHHOBbBIN

HaGnronate CBOHCTBA JIEKTPOIIUTOB.
HaGnronate 1 onMchIBaTh peakliuu C
Y4aCTHEM DJIEKTPOJIUTOB € IOMOULIBIO
€CTECTBEHHOT'O (PYCCKOT'O MJIM POAHOTO)
A3BbIKA U SA3bIKA XUMHUH.

DopMyIMpOBaTh BBIBOJBI IO PE3YJIbTaTaM
IIPOBEAEHHOIO SKCIIEPUMEHTA

IIO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHOIIICHUH B KJ1acce,
MIOMOTAIOT YCTaHOBJICHUIO
To0poXkKenaTeTbHON
aTMocdepsl BO BpeMst
ypoKa.

15 O06o061enue u TectupoBanue, pemeHue 3anad U BbloJIHEHUE | [IpOABIAIOT OTBETCTBEHHOCTD 34 PE3YNbTAT
CUCTEMATHU3aLM YIPaXHEHUH 110 TEME
3HaHUI MO TeMe
«XUMUYECKHE
peakuuu B
pacTBopax
JJIEKTPOJIUTOBY»
16 KouTponbHas Konrpons 3HaHui, yMEHUH, HABBIKOB, MONYYEHHBIX | [IpOSIBIISIFOT OTBETCTBEHHOCTH 32 PE3yJIbTaT
pa60Ta 1 o Teme IIpyU U3YUYCHUUN JTAaHHOM TEMEI.
«XUMUYECKHE
peakuuu B
pacTBopax
JJIEKTPOJIUTOBY»
I'nasa 3. Hemeraminbi(25)
17 Ob6mas CrpoeHue aroMoB  HeMeTaulloB M UX | OOBICHATH, YTO TAKOE HEMETAILIBI. * YCTAHOBJICHUE
XapaKTepUCTHKA MIOJIOKEHHE B IEpUOAMYECKOM cucteme. Pan | XapakTrepu3oBaTb XUMUYECKHE JJIEMEHTBI — | JOBEPUTEIBHBIX
HEMETAJIJIOB ANEKTpOOTpHUIaTENbHOCTU. KpHCTauMueckue | HeMeTallbl U CTpoeHHe, (pusndeckue u OTHOUICHUN MEXIy

PEMIETKH HEMETAJIOB — TMPOCTHIX BEIIECTB.
O®usnueckue cBoMcTBa HeMetayuioB. OOImue
XUMHYECKHE CBOMCTBA HEMETaJLJIOB:
OKHCIIMTENbHBIE U BOCCTAHOBUTEILHEIE.
JemoncTpanun. Komieknus
HEMETauIoB. Mo1esd KPpUCTaUTMYECKHUX
PEMIETOK HEMETAJIOB: AaTOMHBIE U
MOJIeKYJIsIpHBbIe. O30HATOP W TPUHITUIIBI €TI0
paboTsl. 'opeHne mpOCTHIX BEIIECTB —
HEMETAaJUIOB: cephbl, pocdopa, APEeBECHOTO YIIIst

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
HEMETaJIIOB.

OOBACHATH 3aBUCHUMOCTb OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB (MU
MPeJICKa3bIBaTh CBOICTBA) DIIEMEHTOB-
HEMCTAJIJIOB OT UX ITOJIOKCHUS B
MEPUOIUUECKON CUCTEME XMMUYECKHUX
anemenToB /1. 1. Menneneena.
YcranaBnuBaTh NIPUUYUHHO-CIIEICTBEHHBIE
CBA3U MCXKY CTPOCHUEM aToOMa, XUMHUYECKOH
CBSI3b10, TUTIOM KPUCTAJUIMUYECKOU PEIIETKU

YUUTENEM U €T0
YUEeHUKaMH,
CHOCOOCTBYIOIINX
MO3UTHBHOMY
BOCTIPHATHIO YYAIIUMHCS
TpeOoBaHul U MPoCchO
YUUTENs, IPUBJICYCHUIO
UX BHUMaHHUSA K
o0cyx/1aeMoi Ha ypoke
uH(popMaluuy,
aKTUBHU3AIMH UX




HeMeTajja U ero COSAMHEHUN 1
(U3UYECKUMU CBOWCTBAMH TAaHHOTO
HEMeTaJljIa U €r0 COCAUHCHU.
Jloka3pIBaTh OTHOCUTEIBHOCTD IMOHSTHM
«METaJlI» U «HEMeTaJlI»

18 Oomas l"ayiorensl, CTpoeHHE WX aTOMOB W MOJICKYI. | Xapaxmepu3oeams CTpOeHHE, (HU3UUYCCKUE U
XapAKTEPUCTUKA duznyeckue U XUMHUYECKHE CBOWCTBA | XUMUYECKUE  CBOMCTBA, NOJYYEHHE U
ayeMeHToB VIIA- raJIoreHOB. 3aKOHOMEPHOCTH  HM3MCHEHHMsI | IPUMEHEHHUE TajJOreHOB B IUIaHE OOIIero,
CPYIIIIBI — CBOMCTB TajJOr€HOB B 3aBHUCHUMOCTH OT HX | 0COOEHHOIO U €IMHHYHOIO.
raJlIoTeHOB MOJIO)KEHU B  INEPUOAMYECKOW  cucTeMe. | Yemanasenusams  NPUYUMHHO-CIICACTBEHHbBIC

Haxoxnenune ranoreHoB B NOPUPOAE U HX | CBSI3H MEXKIY CTPOCHHEM aToMa, XMUMHYECKON
nojyyeHue. buonornyeckoe 3HaY€HUE U | CBA3bIO, TUIIOM KPUCTAIIMYECKON PEHIETKU Y
MPUMEHEHUE TaJIOT€HOB. TaJIOTeHOB U (DM3MYECKUMU W XUMHUYCCKHUMHU
JemoncTpanuu. O6pasipl raJJoreHOB — CBOMCTBaMM STHX BEIICCTB

MPOCTHIX BelecTB. B3anmopaeicTeue

rajoreHoB ¢ MeTajuiaMu. BeITeCHEHHE XJI0poM

Opoma HMJTU MoJa W3 PaCTBOPOB UX COJICH

19 CoenuHeHus l"asloreHOBOIOPOJBI U COOTBETCTBYIOUIME UM | Xapaxmepuzosamb c HCITOJIb30BaHUEM

raJIoTCHOB KHCJIOTHL: IUTIAaBUKOBAs, COJISIHAsI, | PYCCKOTO (POJHOTO) sI3bIKa U SI3bIKA XUMUHU
OpOMOBOIOPOTHAS, HMOJO0BOJIOPOIHAS. | COCTaB, (PU3NYCCKHUE U XUMHUUYECKHUE CBOMCTBA,
lanorennapl. KadecTBEHHBbIE pEAaKMU HA | IOJIYYEHHE MW TNPUMEHEHUE COCIUHEHUU
rajioreHuA-uoHbl. IlIpuMeHeHre COeAMHEHUN | raJoreHoB.
rajlor¢HoOB. Hasvieams  coeguHEHHS  TaJOICHOB 11O
Jemoncrpanusi. Komnekiuss  OpuUpoOAHBIX | popmyne U cocmasnsims (HOPMYNIBI MO HX

COEAMHEHHH XJIOpa.

JlabopaTopHblii onbIT. 32.PacniosHaBanue
rajJloreHUI-HOHOB

Ne20 JlaTunk pH

No21l. JlaTyuK BBICOKOH TeMIIepaTyphl
No22 JIaTuMK 3JeKTPONPOBOAMMOCTH
Ne23/laTunk TeMIepaTypbl MJIATHHOBBIH

Ha3BaHUIO.

Yemanasnusamo IMPUYIUHHO-CJIICACTBCHHBIC
CBA3U MCXKIY XHUMHYSCKON CBS3BI0 M THIIOM
KpHCTaHHHqCCKOﬁ pemieTKn B COCAUHCHUAX
TaJIOTCHOB U (1)I/I3I/I‘ICCKI/IMI/I U XUMHYECCKHUMH

CBOMCTBaMH STUX BEIECTB.

Ilposooums, HabawOoamv W OnUCLIBAMb
XUMHYECKUN AKCIIEPUMEHT o
pacro3HaBaHHIO raJIOTeHUI-HOHOB c
coOroaeHreM MIPaBHIT TEXHUKHU
0€301MacHOCTH.

[I0O3HABATEIILHOU
JeSTENbHOCTH;

* OOy IeHUE
HIKOJIbHUKOB COOJIIO/IaTh
Ha YpOKe OOLENPUHSTHIE
HOPMBI TIOBEICHUS,
IpaBuiia OOLIEHUS CO
CTapIIUMH (YIUTEIISIMH) U
CBEPCTHUKAMH
(oOy4arommmucs),
NPUHIUIB Y4eOHOH
JUCLUIUIMHBI U
CaMOOpTaHu3aINH;

* IpUBJICUCHUE BHUMAHMS
MIKOJHHUKOB K
LIEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YpPOKax
SBJICHUH, OpraHu3alus ux
paboThI ¢ moayyaeMoin Ha
YpOKE COLIMaIbHO
3HaYUMOMN nH(popmManuen
— UHULIMUPOBAHUE €€
00CyXIeHMs,
BBICKa3bIBaHUS
YUYAIIUMHUCS CBOETO
MHEHHUS T10 €€ MOBOLY,
BBIPaOOTKH CBOETo K Hel
OTHOILICHMUS;

* UCTIOJIH30BAHUE
BOCTIUTATEIbHBIX
BO3MOKHOCTEN
coJiepKaHusl y4eOHOTro
npeaMeTa uepes
JEMOHCTPAIMIO JETSIM
IPUMEPOB




XUMHNYCCKUM
peakuum,
COeTUHEHUN

Bvinoansams  pacu€rel 110
dbopMmynaM W ypaBHEHUSIM
MPOTEKAIMUX C  y4acTHEM
rajloreéHoB

20

[IpakTnueckas
pabora Ne 2.
H3ydeHue cBOWCTB
COJIIHOW KHCJIOTBI
IIpaBuna Tb

CosnsiHast KMCIIOTa KaK CUJIBHBIM 3J1€KTPOJIUT.
Tunuuxele peakuy KUCIIOT, XapaKTEPHBIE VIS
COJITHOM KMCJIOTBI: B3aUMOJEHCTBHE C
MeTaJulaMi, OCHOBHBIMHU 1 aM(OTEPHBIMU
OKCHJIaMH, OCHOBAaHHUSAMHU 1 aM(OTEPHBIMH
TUAPOKCUAAMH, coisiMu. KaduecTBeHHas
peakuus Ha XJIOpUI-UOH

Ymemv  oOpamartbcss ¢ mabopaTOpPHBIM
000py10BaHHEM U HarpeBaTeJIbHBIMU
npubopaMy B COOTBETCTBHM C IpaBUJIAMH
TEXHUKU 0€30I1aCHOCTH.

Habnwooams  cBOWCTBa  DIEKTPOIUTOB U
IIPOUCXOJAIINX C HUMH SIBJICHUM.
Habniooams 1 onucvléamv  PEAKIUH  C
y4acTUEM  DJIEKTPOJUTOB  C  IOMOILBIO
pyccKoro (poHOro) sI3bIKa U S3bIKa XUMUH.
Dopmynuposamb BBIBOABI IO pE3yJIbTaTaM
IIPOBEIEHHOI0 HKCIIEPUMEHTA

21

XaJILKOT'€HEI.
Cepa

OOmiass xapakTepucTuka dyneMeHToB VIA-
rpynnsl. Cepa B mnpupojen €€ IOJIy4eHHUE.
AnnoTtponHble MOAUGUKALUKA Cepbl U HX
CBOMCTBAa. XMMHUYECKUE CBOWMCTBA CEPBI U €€
IIPUMEHEHUE.

JdemoHcTpanuu. BzaumoneiicTeue cepsl ¢
MeTaiiamMu. ['opeHue ceprl B KUCIOpOE

Hasamb  00IIyI0  XapaKTEpUCTHKyaTOMaM,
IPOCTBIM  BEIIECTBAM U COEAMHEHUSIM
XallbKOTEHOB B 3aBHCHMOCTH  OT  HX
IIOJIOXKEHUS B IIEPUOANYECKON CHUCTEME.
Xapaxmepuzoéams CTpOEHUE, AIJIOTPOIIHUIO,
¢uznyeckne W XUMHUYECKHE  CBOMCTBa,
MIOJIy4YE€HUE U IPUMEHEHUE CEPBI.
Yemanasnueams  NpUUMHHO-CIIEACTBEHHbBIE
CBS3M MEXJy CTPOEHUEM aTOMa, XUMUYECKOU
CBA3bIO, THUIIOM KPHUCTAINYECKOW pPEIIETKU
ceppl U €€ (U3NYECKMMU U XUMHUYECKUMHU
CBOMCTBAaMH.

Bvinonnsams  pacué€rel 1O
dbopmynaM W ypaBHEHUSIM
IIPOTEKAIOIIUX C YYACTHEM CEPBI.
Ilposooums, HabawOoamv W OnUCLIBAMb
XUMHUYECKUN 3KCIIEPUMEHT 110 TOPEHUIO CEPBI
Ha BO3JYyX€ U B KHUCIIOpPOJE C COOIIOICHHEM
IPaBUJI TEXHUKH O€30MaCHOCTH

XUMHYECKUM
peakuuu,
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CepoBonopoa 1

CepoBotopo: CTpOCHHE MOJICKYJIBI,

Xapaxmepusoeamb C HUCITIOJIB30BaAHHUEM

OTBETCTBEHHOTO,
IPaKIaHCKOTO TTOBECHNS,
MIPOSIBJICHUS
4eJ0BeKoII00Us U
I00pOCEePACYHOCTH, Yepe3
moaoop
COOTBETCTBYIOIINX
TEKCTOB JUIsl YTCHHUS, 38024
JUIS PELICHHUS,
poOJIEMHBIX CUTYyaIUi
JU1s1 OOCY>KJICHHSI B KJIACCe;
* IpUMEHEHHE Ha ypOKe
MHTEPAKTHBHBIX (OPM
paboTHI yHaImmxcs:
MHTEJUICKTYaJIbHBIX,
JIETIOBBIX, CUTYallMOHHBIX
UTP, CTUMYJIAPYIOLIHX
MI03HABATEIbHYIO
MOTHBAIUIO IKOJIbHUKOB;
JMCKYCCHUH, KOTOpPBIE TAI0T
YUYaIIUMCS BO3MOXKHOCTD
proOpeCTH OMBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JIAajora; rpyninoBoi
paloThI UK paboThI B
napax, KOTOpbIe yJaT
MIKOJIBHUKOB KOMaHJHOM
pabote u
B3aUMOJICHCTBHIO C
JIPYTUMU IETHMH;

* BKJIFOYEHHE B YPOK
UTPOBBIX NPOIIEITY,
KOTOPBIE IOMOTal0T
MOJIeP’KaTh MOTHBAIIUIO




CyIb(UIBI

¢dusnueckue W XUMHYECKHE  CBOWCTBA,
noiydyeHne W 3HadyeHue. CepoBOJOPOIHAS
kucnora. Cymppuapl W WX  3HAYCHHE.
JlromuHODOPHI.

Hdemoncrpanun. Komneknus  CynbQUIHBIX
pya. KauectBenHas peakiusi HacyIbQuI-UOH

PYCCKOTO (pOAHOTrO) si3bIKa M SA3bIKA XUMHHU
cocTaB, (hM3MUECKHUE U XUMUYECKHE CBOMCTBA,
MOJIy4YeHUE U MPUMEHEHHE COCIUHEHUN Cephbl
B CTETICHH OKUCITICHUS —2.

Hasvieams coenuHeHus cepbl B CTENEHU
OKHUCJIEHUS —2 1o (opMmyle U cocmagiimo

(bopMyIIBI 10 UX HA3BAHHUIO.
Cocmagnams  MONIEKYJSpPHBIE W HOHHBIC
YpaBHEHHSI  pEaKIyif, XapaKTepU3YIOIIne

XMMHYECKHE CBOMCTBA COG,Z[HHCHHI;'I CCPLI B

CTEIIEHHU OKUCIICHUS —2.

Onucwvieamo MPOIIECCHI OKHCJICHHS-
BOCCTAHOBJICHUSI, onpeoeisims OKUCIUTENb U
BOCCTAaHOBUTEIb u cocmaesnamo

AJIEKTPOHHBIN OanaHC B PEaKIMIX C y4aCTHEM
Cephl B CTECIICHU OKUCIICHUS —2.

Yemanaenueams ~ TPUUMHHO-CIEACTBEHHBIE
CBSI3U MEXKIYy XMMHYECKOW CBS3bIO U THUIIOM
KPHUCTAJUIMYECKOM PEMETKH B COECIMHEHUSX
ceppl M (U3UYECKUMH M XHUMHYECCKUMU
CBOMCTBAMH dTHUX COECIWHCHUI
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Kucnoponueie
COETMHEHUS CEepBI

Oxcun  cepei(IV), cepHucras  Kucnora,
cynburel.  KadecTBeHHass  peakuuss  Ha
Cylb(UT-HOH.

Oxcun cepri(VI1), cepHast kucnora, cyab]arsl.

Kpucrannoruapatel. KauecTBeHHass peaxius
Ha CyJb(aT-HOH.
JleMoHCTpaLUM. Ob6eciBeunBaHue

OKpAallICHHBbIX TKAaHEW W IBETOB CEPHUCTHIM
ra3oM.

B3anmopeiicTBre KOHIIEHTPUPOBAHHOW CEPHOMU
KUCJIOTBI €  MEJBIO. OO0yrnuBaHue
OpPraHMYeCKUX BEIIECTB KOHIIEHTPUPOBAHHON
CEpPHOM KUCIOTOM.

JlabGoparopubiii onbiT. 34. KayecTBeHHBIE

3anucviams  GOPMYNBI  OKCHJIOB  CEpBH,
Ha3vleamsv WX, ONUCLIGAMb CBONCTBA HA
OCHOBE 3HAaHUN O KUCIOTHBIX OKCUAX.
Xapaxmepuszoeambo c HCIIOJIb30BAaHUEM
pycckoro (poJIHOTro) sA3bIKa M S3bIKAa XHUMHHU
cocTaB, pU3NYECKUE U XMMHUYECKHUE CBOWCTBA
CEPHOU KUCIIOTHI KaK DJIEKTPOJIUTA.
Cocmasnsams  MOJIEKYJSIPHBIE W HOHHbBIE
YPAaBHEHUs  pEaKUUd, XapaKTEPU3YIOLIUX
XAMHYECKHE CBOMCTBA CEPHOUN KHUCIIOTHI.
Pacnosznaeams cynbhaT-uoHsbI.
Xapaxmepuszoeambo c HCIIOJIb30BAaHUEM
pycckoro (poJIHOTrO) sA3bIKa M S3bIKA XUMHHU
CBOMCTBA  KOHIICHTPHUPOBAaHHOM  CEpPHOU

JleTeH K MOIYy4YEHUIO
3HAHWH, HATaKUBAHHIO
MTO3UTUBHBIX
MEXKJITMYHOCTHBIX
OTHOIIICHUH B KJ1acce,
MIOMOTa0T YCTAaHOBJICHUIO
To0poXKenaTeTbHON
aTMocdepsl BO Bpems
YpoKa;

* opranm3anus medCcrTBa,
HaCTaBHUYECTBA
MOTHUBHUPOBAHHBIX U
PYAUPOBAHHBIX
ydaluxcs HaJl uxX
HEYCTEBAIOIIUMHU
OJHOKJIACCHUKAMH,
JIAFOIIIETO MKOJIbHUKAM
COLMAJIbHO 3HAYMMBIH
OTIBIT COTPYAHUYECTBA U
B3aMMHOU ITOMOIIIY;

* THUIIUUPOBAHHE U
MOAICPKKA
HCCIEA0BATEILCKOMN
JIeSITeIIbHOCTH
IIKOJIbHUKOB B paMKax
peanu3aluuu MU
WHJUBUTYAIbHBIX U
IPYIIOBBIX
HCCIIeIOBATEIIbCKHIX
MPOEKTOB, YTO JACT
MIKOJIbHUKAM
BO3MOXKHOCTh TIPHOOpECTH
HaBBIK CAMOCTOSTEIIHFHOTO
peLIeHUs] TEOPETUUYECKON
poOJIEMBI, HaBBIK




peakiuu Ha cynab(haT-nOHbI

KHUCJIOTBI KaK OKUCITUTES.
Cocmasnsams ~ ypaBHEHHMsSI  OKHUCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX  PEAKIUNA  METOJ0M
AIIEKTPOHHOIO OanaHca.

Bvinoansms  pacyérel 10 XMUMHUYECKUM
dopMynaM U YpaBHEHMSIM  pEaKIIMiA,
IIPOTEKAOIIUX C YYACTUEM CEPHOU KHCIIOTBHI.

Habniooams wu  onucvléams XUMHYECKUN
HKCIEPUMEHT
24 [TpakTrueckas CepHast KHCIIOTa KaK CHJIBHBIH 3JEKTPONUT. | Ymems  oOpamatecsi ¢ 1a00paTOPHBIM
pabota 3. U3yuenne | TunuuHble peakluu KHCIOT, XapaKTepHbIE AT | 000pYyAOBaHUEM u HarpeBaTeIbHBIMU
CBOICTB cepHOU pa3baBieHHON CepHO KHUCJIOTHI: | puOOpaMu B COOTBETCTBUU C IMpaBUIIaMU
kucioThl. [IpaBuna | B3auMoieiicTBHE C MeTalylaMH, OCHOBHBIMH U | TEXHHUKH O€30MaCHOCTH.
Tb aMmpOTEepHBIMU OKCHUJAMH, OCHOBaHUSIMU WU | Habnrooams  CBOWCTBA  DIIEKTPOJIIUTOB U
aM(pOTepHBIMA  THAPOKCHIAMHU, COJISIMU. | TIPOUCXOSIINUX C HUIMU SIBJICHHIA.
KauectBennas peakuus Ha cynbhar-uon Ne20 | Habnodams ¥ onucvlgams Peakuuud  C
JdaTunk pH y4acTHEM  DJEKTPOJMTOB €  TIOMOIIBIO
Ne2l. JlaTuMK BBICOKOW TeMIEPATYPhI €CTECTBEHHOTO (PYCCKOTO WU POJHOIO)
Ne22 /laTumk 31eKTPONPOBOANMOCTH A3bIKA U A3bIKA XUMHUH.
Ne23/laTuMk TeMnepaTypbl IJIATHHOBBIN Dopmynuposamb BBIBOIABI 110 PE3yJbTaTam
IIPOBEIEHHOI0 HKCIIEPUMEHTA
25 Oomas OOmiast  xapakTepucTuka dy1eMeHTOB VA- | Jasamb 0oO0IIyl0 XapaKTepUCTHKyaTOMaM,
XapaKTEPUCTHKA rpymnmbl. A30T, CTPOGHHE aToMa M MOJIEKYJBI | IPOCTHIM ~ BEIIECTBAM W COCTUHECHUSIM
XUMHYECKHUX azoTa. Ou3znyecKkue U XUMUYECKHE CBOWCTBA U | A1eMEHTOB VA-TpyMIbl B 3aBUCUMOCTH OT UX

31eMeHTOB VA-
rpynnsl. A30T

MPUMEHEHHE a30Ta. A30T B NPUPOJE U €ro
Ouosiornyeckas poJib.
JdemoHcTpanmu. Jwnarpamma
BO3AyXxa». BuaeopparmeHTtsl u
«[Itnubu Gazapei»

«CocraB
clanabl

IIOJIOXKEHUS B IIEPUOANYECKON CHCTEME.
Xapaxmepuszoéamv ¢ HCIOJIb30BAaHUEM
PYCCKOTO (POJHOTO) sI3bIKA M S3bIKA XUMHH
CTpoeHue, (U3MYeCKUe U  XUMHUYECKHe
CBOMCTBA, OJIy4€HNE U IPUMEHEHHUE a30Ta.
Hasvieams coequHeHus a3ora 1o (opmyne u
cocmaensims GOPMYIIBI 110 UX HA3BAHHUIO.
Yemanaenueams ~ NPUYMHHO-CIIEACTBEHHBIE
CBA3U MCXKIY CTPOCHHUEM aTOMa U MOJICKYJIbI,
BUJIOM XUMHYECKON CBSI3H, TUIIOM
KPHUCTAJUIMYECKOM pEIETKH a30Ta M €ro

TeHEPUPOBAHUS U
odopmIICHHS
COOCTBEHHBIX HMJI€H, HABBIK
YBaXXUTEIHHOTO
OTHOMICHHS K UyKUM
uzaesm, ohOpMIICHHBIM B
pabotax npyrux
uccienoBaresneil, HaBbIK
MyOTMYHOTO BBICTYIUICHUS
nepes ayaAuTopuei,
apryMEHTHUPOBAHUS U
OTCTaWBaHUS CBOEH TOUKHU
3peHwusl.




(U3NIECKUMU ¥ XUMUYCCKHUMH CBOMCTBAMH.
Boinonnsimes  pacu€Thl 1O  XHUMHYECKUM
dbopMynaM M YpaBHCHHSIM  PEaKIIHiA,
NPOTEKAIOIINX C YYaCTHEM a30Ta
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Ammuak. Conu
aMMOHUS

AMMHAK, CTPOCHHE MOJEKYIbl U (pU3nUecKue
CBOWCTBA. AMMMayHasg BOJa, HAIIATHIPHBIN
CIIUPT, rUApar aMMHaKa. [oHopHo-
aKLENTOPHBIA MEXaHU3M 00pa30BaHUS CBA3H B
KaTMOHE  aMMoOHus.  BoccraHoBuTENbHbBIE
CBOICTBAa aMMHaKa.

Comum  ammMoHMS M HX  [PUMEHEHHE.
KauecTBeHHas peakiius Ha KaTHOH aMMOHHUSL.
demoncrpauun. I[lonyuenue, coOupanue u
pacrno3HaBaHHe aMMUaKa. Pasnoxxenue
TUXpoMaTa aMMOHHUSI.

JlaGoparopubiii onbIT. 36. KauecTBeHHas
peakus Ha KaTuoH aMMoHUANe20 JlaTuuk pH

Xapaxmepusoéamb ¢ HCIIONb30BAHUEM
pycckoro (poIHOro) sA3blKa M S3bIKa XUMHHU
COCTaB, CTPOCHHE MOJICKYJbl, (PU3UYECKUE H
XUMHYECKHE  CBOMCTBAa, IIOJydEHHUE W
IIPUMEHEHHUE aMMHAKA.

Haszvieamy conu amMMoHus 1o Qopmyinam u
cocmagnams GOPMyYIIbI 110 UX HA3BAaHUSM.
3anucviéams  MOJIEKYJSIPHBIE W HOHHBIE
YPAaBHEHUs  peakUui, XapaKTEPHU3YHOLINX
XMMHUYECKHE CBOICTBA aMMMaKa M COJIEH
aMMOHUS.

Cocmasnams ~ ypaBHEHMsI  OKUCIIMTEIBHO-
BOCCTAHOBUTEJBHBIX pEAKIMM C Yy4acTUEM
aMMHakKa C IOMOLIbI0 METOJA 3JIEKTPOHHOIO
OanaHca.

Ycemanasnueams ~ NIPUUMHHO-CIIEACTBEHHBIE
CBS3M MEXIY BHAOM XHMHMYECKOW CBS3H,
TUIIOM  KPUCTAJUIMYECKOM  PEIIETKU B
aMMHAaKe U COJISIX aMMOHUS ¥ PU3NYECKUMU U
XUMUYECKUMH CBOWCTBAMH 3THUX BEILECTB.

Ilposooums, HabawOoams W onuUCLIBAMb
XUMHYECKUN AKCIIEPUMEHT o
pacrlo3HaBaHWIO  HMOHOB  aMMOHHUS  C

coOJI0ZICHHE MTPaBUJI TEXHUKH 0€30MacHOCTH.
Buinoanams  pacu€rel 1O XMUMHUYECKUM
dbopMynaM U YpaBHEHHMSIM  pPEaKIIHiA,
MIPOTEKAIONIUX C YIaCTHEM aMMHUaKa
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IIpakTrueckas
pabora 4.
[Tonyuenue
aMMHaKa 1 U3y4eHHE
€ro CBOMCTB.
[IpaBuna Th

[Tonyuenue, coOupaHwe © paclo3HaBaHUE
ammuaka. M3ydyeHne pacTBOPMMOCTH aMMHAKa
B BOJIC U XapaKTEPUCTHKA OCHOBHBIX CBOMCTB
ruapara ammuaka. KaduecTBeHHas peakuus Ha
KaTMOH aMMOHHUSI

Honyyams, cobupams W  pacno3nasamo
ammuak. Obpawjamvbcess ¢ T1a0OPATOPHBIM
000opy1I0BaHHEM u HarpeBaTeIbHbIMU

npubopamMu B COOTBETCTBUU C IPaBHJIAMH
TEXHHUKHU 0€3011aCHOCTH.
Habnwoams w  onucvieams
OKCIIEPHUMEHT C  TIOMOIIBIO
(poaHOTO) SI3bIKA U SA3bIKA XUMHH.
@opmynuposams BBIBOABI O PE3yJIbTaTaM
MPOBEIEHHOTO YKCIICPUMEHTA.
Compyonuuame B Tpolecce  yuyeOHOro
B3aMMO/ICHCTBHS TP PabOTE B TPYIITax

XUMHWYECKUH
PYCCKOTO

28-
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Kucnoponusie
COEJIMHEHUS a30Ta

OKCcHIbl a3oTa:
KUCJIOTHBIE.
ASOTI/ICTaﬂ KHUCJIIOTA H HI/ITpI/ITI)I. A3OTH8.$[

KHUCJI0Ta, €€ MoJlydyeHue U cBoicTsa. Hurparsl.

HECcoJIeOOpa3yonme U

JdemoHcTpanmu. B3anmoneiictere
KOHLICHTPUPOBAHHOM  a30THOM  KHUCJIOTBI €
MEJIBIO. l'openue 4EPHOTO nopoxa.
Pasnoxxenne HuTpara Kaius U TOpPEHHUE
JIPEBECHOTO YTOJIbKA B HEM.

JlaboparTopubiii  onbiT. 37. Xumuueckue

CBOWCTBA a30THOM KHUCIJIOTHI KaK AJIEKTPOIUTA
Ne20 JlaTunk pH

No21l. JlaT4uK BBICOKOH TeMIIEpPATYPhI
No22 JIaTumK 3J1eKTPONPOBOAMMOCTH
Ne23/laTunk TeMneparypbl IJIATHHOBBIH

Xapaxkmepuzosams c HCIIOJIb30BaHUEM
PYCCKOTrO (pOJIHOTO) sI3bIKA U SI3bIKA XUMUH
cocTaB, GU3NYECKUE U XUMUYECKHNE CBOMCTBA,
MOJIy4YeHUE U MPUMEHEHUE OKCUIOB a30Ta.
Cocmasnams  MONEKYJSIPHBIE W HOHHBIC
YpAaBHEHUs  peaKkUui, XapaKTEpHU3YIOLINX
XUMHYECKHE CBOMCTBA OKCHUJIOB a30Ta.
Yemanasenueams ~ MPUUYMHHO-CIICCTBEHHBIE
CBSI3M MEXIYy BHJIOM XUMHYECKON CBS3H,
TUIIOM KPHUCTAJUIMYECKOM PEIIETKU B OKCUIAX
a3oTa M uX (U3UYECKUMU M XHUMHUYECKUMU
CBOMCTBaMH.

Xapaxkmepuzosams c HCIIOJIb30BaHUEM
PYCCKOTrO (POJIHOTO) sI3bIKA U SI3bIKA XUMHUH
COCTaB, PU3NUECKHE U XUMUYECKHUE CBONCTBA
a30THOM KHUCJIOTBI KakK »JJEKTPOJIUTa U €€

pUMCHEHHE.

3anucvieamv ~ MONEKYJSIpHBIE ¥ HOHHBIC
YpaBHEHUS]  pEaKluil, XapaKTepU3YOIIHe
XMMHUUYECKHE CBOMCTBA a30THOM KUCIOTHI KaK
DIIEKTPOJIUTA.

Ilposooumsv, Habmodamv W ONUCHIBAMD
XUMHUYECKUH IKCIIEPUMEHT,




XapaKTEePU3 YOI CBOMCTBa a30THOMN
KHCJIOTBl KaK 3JIEKTPOJIUTA, ¢ COONIOEHUEM
NPaBUJI TEXHUKU OE€30IaCHOCTH.
Xapaxmepu306amba30THYIO KUCIIOTY KaK
OKHCIIUTEI.

Cocmasnsams ~ ypaBHEHHUs
BOCCTaHOBUTEJIbHBIX peakuui,
XapaKTepU3YIOIIMX XUMHUYECKHE CBOMCTBA
AQ30THOW  KHUCJIOTBI KaK OKHUCIMTENS, C
IIOMOILBIO METO/A AJIEKTPOHHOI0 OajaHca.

OKHCJIHNTCIIBHO-

Ilposooumsv, HabnOO0amv W ONUCLIBAMND
XUMHYECKHHA 9KCIIEPUMEHT,
XapaKTEPU3 YOI CBOICTBa a30THOM

KUCJIOTBI KaK OKHCIHTENS, C COOJI0JECHHEM
NPaBUJI TEXHUKH O€30MaCHOCTH

30 ®docdop u ero docdop, cTpoeHHE aroMa H AWIOTpONus. | Xapaxmepuzoeamo C  HCIOJIb30BaHUEM
COEIMHEHUS @®ochunpl. Pochun. Oxcua docdopa(V) u | pycckoro (pogHOTO) sI3bIKA U SI3bIKA XUMHUHU
dhochopnas kucimora. Docdarsl. CTPOCHHE, AJIOTPONHUIO, (UIHYECKHE U
JleMoOHCTpalMHU. O6pa3sis NPUPOJHBIX | XUMUYECKHE  CBOWCTBA,  IOJy4YeHHE U
coenuHeHuit gocdopa. I'openue docdopa Ha | npumeHeHHE Gocdopa.
Bo3ayxe W B kuciopone. Ilomydenne Oenoro | CaMOCTOSTETIHHO — Onucubl@ams — CBOWCTBA
(dbocdopa 1 UCTIBITAHHE €r0 CBOWCTB. okcuaa (ochopa(V) kKak KUCIOTHOTO OKCHIA
JlabopaTopubiii onbiT. 38. KadecTBeHHas | U cBOMCTBA GoCcHOPHON KUCTOTHI.
peakuus Ha GocdaT-nuoH Hnnrocmpuposame CBOMCTBa OKCHJIa
dochopa(V) u  dochopHOlr  KHUCTOTHI
YPaBHEHUSIMU COOTBETCTBYIOLUX PEaKLIUH.
Ilposooums, HabawOoamvs W onuUCLIBAMb
XMUMUYECKUHA 3KCIIEPUMEHT C COOII0IEHUEM
IIPaBUJI TEXHUKHU 0€30IaCHOCTH.
Pacnosznasams hocdat-uoHsl
31 Ob6mas Obmass xapakrepuctuka oaneMeHToB |VA- | Jasame o001Iyl0 XapakTEepUCTUKY aToMawm,
XapaKTepUCTHKA TPYIIBI: OCOOCHHOCTH CTPOEHHUS aTOMOB, | IPOCTHIM  BEIIECTBAM U COCIUHEHUSAM
anemeHToB [VA- MPOCTBIX  BEHIECTB M COEAMHEHUH B | a11eMeHTOB [VA-rpymnmbel B 3aBUCHMOCTH OT

TPYIIBL. YTIEPOL

3aBUCHMOCTH OT TIOJIOXKEHHUS JJIEMEHTOB B
IIEPUOJIMYECKON  CHCTEME. Yruepon.

UX IIOJIOXKCHHA B HCpHOI{H‘-IGCKOﬁ CHUCTEME.
Xapakmepusoeamb C HUCITIOJIB30BaAHHUEM




Kpyrosopor yriepona B IPUPOJIE.
AnnorpornHbie MOAU(UKAIIMK: aiMa3, Tpadur.
AMOpOHBIN yriIepoa: caxa, IpeBeCHBIA yroib.
AncopOrius. XMMHUYECKHE CBOMCTBA YTJIEpo/a.
Kokcoxumuueckoe IpPOU3BOJICTBO U €rO
npoaykuus. Kapouapr.

JdeMoHcTpanuu. Komnekmust ~ «OOGpasubl
MPUPOAHBIX coenuHeHuil yrinepona». Iloptper
H. . 3eJIMHCKOTO. [Tornomenue
aKTUBUPOBAHHBIM  YITIEM  pacTBOPEHHBIX
BEILIECTB MJIM Ta30B. Y CTPOWCTBO NPOTUBOTa3a

pPYCCKOTo (POJHOTO) sI3bIKAa W SI3bIKA XHMUH
CTPOCHHUE, aJUIOTPOIHUIO, (HU3IUYECKUE W
XMMHYECKHE  CBOWCTBA,  TNOJyYeHHE U
NpUMEHEHHEe aMOP(HOTO yriepoa.
CpaeHusamsb CTPOCHUE U CBOWCTBA aiMas3a M
rpadura.

Onucvieams OKHCJIUTEIILHO-
BOCCTAHOBHUTEIJIbHBIC CBOMCTBA YTIIEpO/Ia.
Ilposooumsv, HabnOOamMv> W ONUCLIBAMD
XUMHYECKHI DKCTIIEPUMEHT C COOJIOJCHUEM
NPaBUJI TEXHUKH O€30MaCHOCTH
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Kucnopoaubie
COEIMHEHUSI

yriepoaa

Oxcupn yrnepona(ll): crpoenue MoleKymbl,
noydeHue u cpoictBa. Oxcup yriepoaa(lV):
CTPOEHUE MOJIEKYJbl, MOJYyYEHUE U CBOMCTBA.
VYronbHas kuciaora. Coau yroJbHOM KHUCIIOTBI:
KapOOHaThl W THUIpOKapOOHAThI. TexHUYECcKas
M IUIIEeBas cona.

Jlabopatopubiii onbIT. 39. Ilonyduenue wu
CBOMCTBA YTOJIbHOU KHUCIIOTHI

Ne20 JlaTunk pH

No21l. JlaT4yuK BBICOKOH TeMIIEpPaATYpPhI

No22 JIaTuMK 3JeKTPONPOBOANMMOCTH
Ne23/laTunk TeMneparypbl IJIATHHOBBIH

Xapaxmepuszoeamb C  UCHOJIb30BaHUEM
PYCCKOTO (POAHOTO) sI3bIKA M S3bIKA XUMHH
cocTaB, (hM3MUECKHUE U XUMUYECKUE CBOMCTBA,

IMMOJIY4YCHHEC u IMPUMCHCHHUC OKCHJOB
yriaepoaa.
Yemanasnusame IMPUYIUHHO-CJIICACTBCHHBIC

CBSI3M MEXJY BHIOM XHMHYECKOW CBSI3M U
TUIIOM KPUCTAJUIMYECKON PEIIETKH BOKCHIAX
yriepoga M MX  (QU3HYECKHMH U
XUMHYECKIMH  CBOMCTBaMH, a  TaKke
IPUMEHEHHUEM.

Cobnrooams TipaBuia TEXHUKH 0€30MMaCHOCTH
IPU UCTIOJIb30BAaHUH [TEYHOTO OTOILICHUS.
Oxa3zvieams MEPBYIO MTOMOIIIb npu
OTpaBJICHUH YTapHBIM T'a30M.
Xapakmepuzoéams ¢ WCHOJIH30BAHUEM
pycckoro (poJIHOTrO) sA3bIKa M S3bIKAa XUMHHU
cocTaB, (pu3MUECKue U XMMUYIECKHE CBOWCTBA,
NOJydeHHe W  IMPUMEHEHHE  YTrOJIbHOM
KUCIOTBI W e€ conedl (kapOoHATOB H
THJIPOKapOOHATOB).

Hnnrocmpuposams  3aBUCUMOCTh  CBOMCTB
COJIeH yroJbHON KUCIIOTHI OT UX COCTaBA.
Ilposooums, HabarwOamv W ONUCLIBAMb




XUMUYECKUN 3KCIIEPUMEHT C COOII0IeHUEM
IPaBUJI TEXHUKH 0€30I1aCHOCTH.
Pacnosznaseampb kapOoHAT-MOH.

Buinonnams  pacu€Tel 1O XMUMHUYECKUM
dbopMynaM U YpaBHCHHSIM  PEAKIIHiA,
MPOTEKAIIIUX C y4YaCTHEM COEIUHEHHI
yriaepoaa
33 [TpakTrueckas [lonyuenue, coOupanue u pacnoszHaBanue | Ilomyuams, cobupamv W  pacno3Hagams
pabora 5. YIJIEKUCTIOTO rasza. M3ydeHune pacTBOPUMOCTH | YTIIEKUCIIBII ras. Obpawamuvcs c
[Tomryuenue YIJIEKUCIOro ra3a B BOJE M XapaKTEpHUCTUKA | TJaOOpaTOPHBIM 0o0opynoBaHHEM u
YIJIEKUCIIOrO Ta3a U | KUCJIOTHBIX ~ CBOMCTB ~ YrOJIBHOM  KUCIIOTHL. | HarpeBaTeIbHbIMU npubopamMu B
U3YYEHHUE ero KauectBeHHass peakuus Ha KapOOHAT- U | COOTBETCTBUM C  NPaBWJIAMU  TEXHHUKHU
cBoiicts. [IpaBuia rUIpoKapOOHAT-NOHBI 0€30IMaCHOCTH.
Tb Habniooams u  onucvléams XUMHYECKUN
OKCIEPUMEHT €  TIOMOILIBIO  PYCCKOIO
(pomgHOTO) S3bIKA U SA3bIKA XUMHH.
Dopmynuposams BBIBOABI 1O pe3yJibTaTaM
MPOBEAEHHOTO SKCIIEPUMEHTA.
Compyonuuams B TIpoliecce  yuyeOHOTO
B3aMMOJICICTBYS PU paboTe B TPyMIaX.
34 YrneBoaopoibl Oprannueckas xuMus. YTriaeBogopoasl. MeraH, | Xapakmepuzosams OCOOCHHOCTH COCTaBa M
3TaH u npomnaH Kak MpeeNibHbIE | CBOMCTB OPraHMYECKUX COCIUHEHU.
(HACBIILIEHHbIE) YIJIEBOJAOPOAbl. OTuieH U | Pasiuuams TpenenabHble U HENpeJesIbHbIE
areTHIeH KaK HEIpeeNbHbIE | YTIEBOIOPOABI.
(HEHACBIIIEHHBIE) yriaeBoaopoasl. | Hasvieamv M 3anucvieamv  GOPMYIIbI
CrpykTypHBIE (hopMyIbI OpraHUYECKUX | (MOJEKYNISAPHBIC U CTPYKTYPHBIE) BAKHEHIIINX
BemecTB. ['openne yriaeBonopoaoB. Peakiuu | mpeacTaBUTENER yriaeBOIOPOIOB.
JeTUPUPOBAHUS MPEACTBHBIX YIIIEBOAOPOOB. | Habnodams 32 XOAOM  XMMHYECKOTO
JdemoncTpauuu. Mojenu MOJIEKYJI METaHa, | SKCIIEPUMEHTa, OIUChIBaTh €ro W JeJaTh
dTaHa, dTUJICHA U alleTUIeHa. B3auMoielicTBrE | BRIBOJIBI HA OCHOBE HAOIOICHUN.
THWiIeHa ¢ OpoMHON BOAOW U pacTBOpoM | Dukcupoéams Pe3ylbTaThl 3KCIEPUMEHTa C
MepMaHraHaTa KaJus MOMOILIBIO  PYCCKOTO (pOJIHOr0) s3bIKa, a
TaK)Xe€ C TOMOINBI0 XHUMHUYECKUX (OPMYIT H
YPaBHEHUNU
35 Kucnopomoconepxa | CnupThl. DTUIIOBBIM CHHPT, €ro MoJydeHue, | Xapaxmepuzosamo CITUPTHI KaK




[I1e OpraHuvYecKue
COEIUHEHUS

MpPUMEHEHHEe W (PU3UOJOTUYECKOE JICHCTBHUE.
TpéxaTOMHBI CHHUPT TIULEPUH.  YKCYCHas
KHCIIOTa KaK TMPEACTaBUTEh KapOOHOBBIX
KHCJIOT.

JdemoHcTpanmu. Oo6mue XUMHYECKUE
CBOMCTBA KHUCJIOT Ha MpHUMEpPe YKCYCHOM
kucioTel.  KauecTtBeHHass ~— peakuust — Ha
MHOT0aTOMHBIE CITUPTHI

Ne20 Jlatunk pH

Ne21l. JlaTyMK BBICOKOI TeMIeparyphbl
Ne22 TaTuyuk 2JIeKTPONPOBOIUMOCTH
Ne23/IaTyuk TeMuepaTrypbl IJIATHHOBBIN

KHCIIOPOJICO/IEPIKALIUE OpraHUYeCcKUe
COETUHEHMUSI.

Knaccugpuyuposames ~ ciupTel 1O YHCITY
TUJIPOKCHIIBHBIX TPYIII B UX MOJIEKYJax.
Haszvieams  mipeacraBuTened  OAHO- U
TpEXaTOMHBIX CIUPTOB M 3alUCBIBATH HUX

bopmyIbL.

Xapaxkmepuzosamsb KapOOHOBBIE KUCIOTHI KaK
KHCIIOPOJICO/ICpIKAIINE OpraHMYecKue
COCITMHCHHSI.

36

Kpemnuii u ero
COCTMHECHUS

Kpemuwuii, ctpoeHne ero aroma U HaxoXJCHHE
B npupojie. CpoiictBa kpemHusi. CUTUIUIBI U
cwiad. Oxcua  kpemuus(IV). Kpemnuesas
KHCJIOTA U €€ COJIH.

JdemoncTpaumu. Komneknus «O0pa31s
MIPUPOTHBIX COCJIMHCHUMN KPEMHHUSI.
Komnekuust crTekna, KepaMUKH, IIeMEHTa U
W3S U3 HUX.

JlabopaTopubie onbiThl. 40.IIponyckanue
VIJIEKUCIIOTO Ta3a 4epe3 pacTBOp CUJIMKaTa
HaTpUA

Xapaxkmepuzosams c HCII0JIb30BaHUEM
PYCCKOTO (POAHOTO) sI3bIKA M S3bIKA XUMHH
CTPOCHHE aTOMOB U KPHUCTAILJIOB, (DU3UUYCCKUC
U XUMUYECKUE CBOMCTBA, IIOJIYyYCHHE U
MPUMEHEHNUE KPEMHUSIL.

Yemanaenueams ~ TPUUMHHO-CIEACTBEHHBIE
CBSI3U MEXJy CTPOCHHEM aroMa, BHJIOM
XAMHYECKON CBSI3HM, TUIIOM KPUCTAIIIMYECKOU
pPEmIETKH KpPeMHHSI M €ro (pU3MYEeCKUMH H
XUMHYSCKHMH CBONCTBAMHU.

Bvinoansms  pacy€rel 10 XMUMHYECKUM
dbopMynaM W ypaBHEHUSAM  PEaKIIUH,
MPOTEKAIOIIUX C Y4YaCTUEM KPEMHHUS U €ro
COCJIMHEHUH.

Xapaxmepuszosamb c HCIIOJIb30BaHHUEM
PYCCKOTO (POAHOTO) sI3bIKA M S3bIKA XUMHH
cocTaB, (hM3UUECKHUE U XUMHUUYECKHE CBOMCTBA,
MOJy4YeHHWE W TPUMEHEHUE COCIUHEHUU
KPEMHUS.

CpasHueéams TMOKCUJIBI YTIEPOIa U KPEMHHUS.
Onucebligamy BaXHEHIIME TUMBI TPUPOIHBIX
COCIMHEHUN  KPEMHUS KaK  OCHOBHOIO




AIIEMEHTA JIUTOC(hEpHI.

37 CunukatHas [IpousBoacTBo crekia u nemenrta.llponykuus | Xapakmepusosame CUJIMKATHYIO

MPOMBIIUICHHOCTh CWJIMKaTHOM  NPOMBIIUIEHHOCTU:ONTHYECKOE | IPOMBIIIJIEHHOCTh u eé OCHOBHYIO
BOJIOKHO,  Kepammuka,  ¢apdop,  dasHC. | IPOIYKIHUIO.
OnTryeckoe BOJOKHO. Yemanasnueams ananorun mexny
Jdemoncrpanun.  Komekiuss — OPOAYKIMH | pa3IUYHBIMU OTPACISIMU CHIIMKATHON
CHWJIMKaTHON IIPOMBIIIJIEHHOCTH. | IPOMBIIUIEHHOCTH
Buneodparmentsr u cnaiigsr «IIpousBoacTBo
CTEKJIa U HEMEHTA

38 [Tomryuenue Hemeranmnet B mpupome.  ®paxuuonHas | Onucviéams HAXO0XKACHUE HEMETaUIOB B
HEMETAIJIOB MEperoHka >KUIKOTO0 BO3AyXa Kak cmocol | mpupone.

MOJIy4eHHUs KUCJIOpOoJa, a3oTa U aproHa. | Xapakmepuzosamo bpaKIMOHHYIO
[Tonyyenne ¢docdopa, KpeMHuUs, XJI0pa, UOJA. | IEPETOHKY KHUJIKOTO BO3/yXa KaK
DNEeKTPOIU3 PAaCTBOPOB. COBOKYITHOCTh (PU3UYECKHX MPOIIECCOB.
JMemoncrpanun. Komnekuuss «lIpuponnsie | Apeymenmuposams OTHECEHUE IPOLIECCOB
COCIMHEHHUSI HEMETa/lIoOB». BuaeodparMeHThl | MOJNy4eHUs ~ aKTHBHBIX  HEMETaUIOB K
u ciaipl «@pakinoHHAas IEPErOHKa KUJIKOIO | OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIM
BO3IyXxa». BuaeodbparMeHTl H  Clalbl | mpoieccam

«[lonyyenne  Bojgoponma,  Kuciopora u

TaJIOr€HOB JIEKTPOIUTHUECKUM CIIOCOOOM»

39 [Tonyuenune [Tonyyenue cepHOM KHUCIOTBI: CBIPBE, XUMU3M, | Xapakmepu3o6ams XUMU3M, CBIPbE,
BAYKHEUIINX TEXHOJIOTHYECKass CXeMa, METOJ KHUIIAIIEro | annaparypy U Hay4Hbl€ PUHILIHIIBI
XUMHUYECKHUX CJ10S1, IPUHIMUIIBI TEII000MEHa, MPOTUBOTOKA U | TPOU3BOJICTBA CEPHOM KHCIIOTHI.

COEIMHEHUN nupkysanuu. Oneym. Cpaenusams TPOU3BOJICTBO CEPHOUM KUCIOTHI
HEMETAJIJIOB [IpousBoncTBO amMmuaka: ChIpbE, XHUMH3M, | U IPOU3BOJICTBO aMMHUAKa
TEXHOJIOTHYECKAsl CXEMa.
JdemoncTpaumu. Mogenn anmaparoB st
IIPOU3BOJICTBA CEPHOM KHUCIOTBL. Mozens
KMIISIILEro ciost. MoJenb KOJIOHHBI CHHTE3a
amMmmuaka. BugeodparmMeHTHl W chaiiabl
«IIponsBoncTBo CEepHOU KHCIJIOTBI».
Buneopparmentsl u cnaiinel «IIpou3BoacTBo
aMMHAaKay. Komneknus «ChIpbe TUIA
MIOJIYYEHUS] CEPHOU KUCIIOTHI»
40 O06o611eHne o TeMe | YpOoK-yrpaxHeHHe c UCTIONIb30BaHueEM | [Iposooums OIICHKY COOCTBEHHBIX




«HemeTauiel 1 ux

CaMOCTOSTEIbLHOMN pa60TLI 110 BBIITIOJIHCHHUIO

IIOCTI/DKGHI/II\/'I B YCBOCHUUA TCMEIL.

COEIMHEHUS» MIPOBEPOYHBIX TECTOB, 3a7JaHUH U yrpaxkHeHul | Koppexmuposamp CBOU 3HAHUS B

COOTBETCTBUU C IJIAHUPYEMBIM PE3YJIbTATOM.
lonyuams XuMu4eckyro HWHGOpMAUU U3
Pa3IMYHBIX UCTOYHUKOB.
Ilpeocmasnams  wHpOpMAIMIO 1O  TEME
«Hemeramip» B Buae TabmuL, CXeM,
OIOPHOTO KOHCIIEKTa, B TOM 4YHUCIE C
npuMeHeHueM cpeacts KT

41 KonTpoabnas KoHTposb npeaMeTHbIX 1 MeTanpeaAMETHBIX [IposBNISAIIOT OTBETCTBEHHOCTH 3 PE3yibTaT
padora 110 TEME y4eOHBIX JeHCcTBHI 10 Teme «HemeTamib»
«Hemerayib»

I'naBa 4. Merasuibi(16)

42 OO6mas [Tonoxxenne MeTamioB B nepuoanyueckon cucreme | OOvACHAmMb, YTO TAKOE METaJUIbI. * YCTAaHOBJICHHE
XapaKkTepUCTHKA xumuyeckux osnemeHtoB JI. W. MenneneeBa, | Xapakmepuzoeamo XUMUYECKUE | I0BEPUTEIBHBIX
METaJIJIOB CTpOEHHE ux aTOMOB u KPUCTAJIJIOB. | 3JIEMEHTBI-METAJUIbI 110 UX MOJOXKEHHUIO B | OTHOIIEHUN MEXIy

Merannuueckas CBA3b u MeTajuimueckas | nepuoanuecko  cucreme  JI.  W. | yuurenem u ero

KpUCTayundeckas: pemérka. @usndeckue cBoricrBa | MeHeneena. YYECHUKaMHU,

METAJJIOB:  3JEKTPO- U TEIJIONPOBOAHOCTb, | [IpocHo3uposams CBOICTBA HE3HAKOMBIX | CLIOCOOCTBYIOIIMX

OTpaxkaroias CIOCOOHOCT®, IJJACTUYHOCTD. | METAJLJIOB o MTOJIOKEHUIO B | IO3UTUBHOMY

UYEpHble 1 1IBETHBIE METAILIIbI MEepPUOJNYECKON CHCTEME XHMHUYECKUX | BOCHPHUATHIO yJalllUMUCS
anemenToB /. 1. Menneneesa. TpeGoBaHUH U TPOCHO
Yemanasnusame MIPUYMHHO- | YUUTENS, IPUBJICUEHUIO
CJIEICTBEHHBIE CBSI3M MEXK]Yy CTPOCHHMEM | UX BHUMAHHUS K
aToMa, BHUJOM XHMHYECKOM CBSI3M WU | 00CyX/1aeMoil Ha ypoke
TUTIOM KPUCTAJUTMUECKON pemeéTku Yy | HHpOpMaIH,
METAJJIOB — TMPOCTHIX BEIIECTB M UX | aKTUBU3ALUHU UX
COEIMHEHUI II03HABATEJILHOMN

43 XUMHUECKUE Meramnbl KaK BOCCTAHOBUTENU. | OObsACHAMb, YTO TAKOE PsIi AKTUBHOCTH | IEATEIBLHOCTH,

CBOMCTBA METAUIOB | DIEKTPOXMUMHUYECKUI pan HaIpsSDKEHUN. | METaJUIOB. * noOy>KaeHne
B3auMojeiicTBue  MeTalioB ¢ HeMetawiamH, | [Ipumensms €ro Uil XapaKTEePUCTHKH | IIKOJIBHUKOB COOJIIONATH
OKCHIaMH, KHCIIOTaMH, COJIIMH. AITFOMHHOTEPMUS. | XUMHYECKHUX CBOMCTB MPOCTBIX BEIIECTB- | HA YPOKE OOLIETIPUHSATHIE
JdemoncTpanuun. B3aumosneiicTBue HaTpusi, JUTHS | METAJUIOB. HOPMBI TTOBEICHMUS,
W Kamplus ¢ Boaou. ['openwe Hatpus, maraus u | Ob6obwamo CHUCTEMY XMMHYECKHX | TIpaBUIIa OOILEHUS CO
JKelle3a B KUCIIopoze. Bembllika TEpMUTHOM CMECH. | CBOMCTB METaJJIOB KaK | CTapIIMMHU (YUUTENSIMH) U




B3anmoneiicTBre cMeCH MTOPOIIKOB CEPHI U JKENE3a,
IMHKa W cepbl. B3auMoaelcTBue amiOMUHHS C
KHCJIOTaMH, IeJoYyaMu M BoJoH. B3aumojenicTBre
xKellesa U Mellu ¢ XJopoM. B3aumogeiicTBue menu ¢
KOHILICHTPUPOBAHHOM CEPHOM KHUCIIOTOM U a30THOU
KHCJIOTOH (pa30aBICHHON W KOHIIGHTPUPOBAHHOM).
JlabopaTopublii  onbIT. 41. BsaumoneiicTBue
xKenes3a ¢ pactBopoM cyibdara menu(Il)

«BOCCTAaHOBHTEIIbHBIE CBOMCTBA.
Cocmaensaims MOJEKYISIPHbIE YpaBHEHUS
peakuuii, XapaKTePU3YIOLINUX
XMMHUYECKHE CBOMCTBAa METANIOB B CBETE
Y4EHHUS 00 OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX ~ Ipoleccax,  a
peakuuu ¢ ydacTUEM 3JIEKTPOJIUTOB,
IIPEJCTABIATh TAKXKE U B MOHHOM BUJIE.
Habnmooams ¥ onuceléams peakuu
MEXIy  BELUIECTBAMH C  IOMOILBIO
pycckoro (poaHOTo) si3bIKa M sI3bIKA
XUMUU.

CaMoCTOSITeIBHO ~ MPOBOOUMb  OTBITHI,
MOJITBEPKIAIONINE XMMUYCCKHE CBOWCTBA
METaJUIOB, C COOJIOJCHUEM IpPaBUI
TEXHUKU 0€30IIaCHOCTH
44— | OOmas CtpoeHue  aTOMOB M  TPOCTHIX  BemecTB. | OO0vbiAcHAmMs  STUMOJIOTHIO  Ha3BaHUS
45 | xapaKTepucTHKa 3aBUCUMOCTh (DU3MUECKUX U XUMHYECKHX CBOWCTB | TPYMIbl «IIIEJIOYHBIE METAJLIBIY.
asieMeHToB |A- MIETIOYHBIX METAJUIOB OT 3apsi/iOB SIEP MX aToMOB. | Jasamb 0i1% 0 XapaKTEPUCTHKY
y0) 7000131 Oxcuapl U THAPOKCUABI MIETOYHBIX METAIIOB, MX | IIEJIOYHBIM METAJJIaM I0 UX IMOJIOKEHUIO

IIOJIy4eHHUE, CBOMCTBA U NPUMEHEHHE. BaxkHeimune
COJIM ILEIOYHBIX METaUIOB, WX 3HAYCHUE B
MIPUPOJIE U )KU3HU YEJIOBEKA.

JemoncTpanusi. OKpacka IjJaMeHH COEAMHEHUAMHU
LIEJIOYHBIX METAJIOB

B TIEPUOJMYECKON CUCTEME XUMHUYECKUX
anemeHTOB /1. 1. Meneneena.
Xapaxmepuzosamo CTpOCHHE,
¢u3nueckue W XHMHYECKHE CBOWCTBA
IIEJIOYHBIX METAJNIOB B CBETE OOIIEro,
0COOEHHOTO U €IMHUYHOTO.
IIpeockazvieams dbuznyeckue "
XUMHYECKHE  CBOWCTBA OKCHAOB H
THJIPOKCUIOB IICIIOYHBIX METAJUIOB Ha
OCHOBE HX COCTaBa U CTPOCHHS U
MOJATBEPIKIaTh IPOTHO3BI YPABHCHHUSIMH
COOTBETCTBYIOIUX PEAKIIUH.

Ilposooumsv pacdy€Thl TO XUMHUYECKUM
dbopMynaM ¥  ypaBHEHHUSM PEaKIIHH,
MPOTEKAIINX C YJaCTHEM MICIIOYHBIX

CBEPCTHUKAMH
(oOy4arommmucs),
NPUHIUIB Y9eOHOH
JUCLUIUIMHBI U
caMOOpraHu3aIH;

* [IPUBJICUEHUE BHUMAHUS
IIKOJIBHUKOB K
LICHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YpOKax
SBJICHUH, OpraHu3alus ux
paboThI ¢ IOTy4aeMoii Ha
YpOKE COLIMaIbHO
3HAYUMO nHpopManuei
— UHULMUPOBAHUE €€
00CcyxIeHMS,
BBbICKa3bIBaHUS
YUYAIIUMHUCS CBOETO
MHEHHUS I10 €€ MOBOY,
BbIPa0OTKH CBOETO K HEl
OTHOILICHMUS,;

* UCTIOJIH30BAHNE
BOCIIUTATEIbHBIX
BO3MOKHOCTEN
coJiepKaHusl y4eOHOTro
npeaMeTa uepes
JEMOHCTPAIMIO JETIM
IPUMEPOB
OTBETCTBEHHOTO,
IPaXJaHCKOTO TIOBEICHHUS,
MIPOSIBJICHUS
YEJIOBEKOIIOOUS U
N00pOCEepACYHOCTH, Yepe3
moaoop
COOTBETCTBYIOLIUX
TEKCTOB JUIsI YTEHUS, 3124




METAJUIOB U UX COEIUHEHUN

46— | OOmas CtpoeHue aToOMOB HM  TPOCTHIX  BemecTB. | OO0vbsicHAmMbs  STUMOJIOTHIO  Ha3BaHMS
47 XapaKTEepUCTUKA 3aBUCUMOCTh (PU3UYECKHX U XUMUYECKHX CBOWCTB | TPYIIIBI «IETIOYHO3EMEIIbHbBIC
IHA-rpynms IIEJIOYHO3EMENTbHBIX METAIIJIOB OT 3apsIIOB sIEp UX | METaJUIbD».
aTOMOB. Oxkcuabl u TUAPOKCUIIBI | [lasamb o01IyIo XapaKTEPUCTUKY
IIEJIOYHO3EMENbHBIX METaNIOB, HX IOJy4YeHHe, | MeTailaM IHA-rpynms
CBOWCTBAa W TmpuMeHeHue. Baxuelmue coiu | (II€JTOYHO3EMENIbHBIM METajllaM) MO0 UX
IETOYHO3EMENbHBIX METAJJIOB, UX 3HA4YCHHE B | MOJIOKEHHUIO B MEPUOJIUYECKON CHUCTEME
NpUpoJie W KU3HM uejoBeka. KapOoHaTel U | XUMHUYECKUX 3JIEMEHTOB
TUAPOKAPOOHATHI KAJIBIIHS. . . Menneneena.
JdemoncTpanun. Okpacka IuiaMeHu COeIMHEHUsIMU | Xapakmepuzoeamb CTpOEHHUE,
IIEIOYHO3EMENbHBIX MeTaluloB. ['amieHue u3BecTd | pU3MUeckre W XUMHYECKHE CBOMCTBA
BOJIOM. IIEJIOYHO3EMETBbHBIX METAJUIOB B CBETE
JlabGoparopHbiii OIIBIT. 42. [Tonydenue | 0011ero, 0COOEHHOTO U EIMHUYHOTO.
M3BECTKOBOW BOJIBI U OMBITHI C HEM. IIpeockazvieams ¢busmueckue u
XUMHYECKHE CBOWCTBA  OKCHUIOB H
ruApokcHIoB MetaiwioB |lIA-rpynmer Ha
OCHOBE HX COCTaBa U CTPOCHHS U
noomeepicoams MPOTHO3bl YPABHEHUSIMU
COOTBETCTBYIOIUX PEAKIUH.
Ilposooumsv pacdy€Tbl TO XUMHUUYECKUM
dbopMylnaM W ypaBHEHHUSM peaKIuii,
MIPOTEKAIOIINX c y4acTueMm
LIEJIOYHO3EMENBHBIX METaNIOB M HX
COEMHEHMI
48 Kéctkocth Bogpl 1 | JKECTKOCTH BOJBI: BpPEeMEHHass W TOCTOSIHHAA. | OObACHAMb TIOHATHE KECTKOCTH BOJABIY.

CIIOCOOEI €€
yCTpaHEeHHs

CriocoObl  yCTpaHEHHSI BpPEMEHHOW JKECTKOCTH.
CrniocoOsl ycTpaHeHHS TTOCTOSIHHON KECTKOCTH.
Hemoncrpaumnu. Ilomyyenue KECTKOW  BOJBI
B3aUMOJICHICTBUEM YTJIEKUCIOTO C HM3BECTKOBOU
BOJIOM.  YCTpaHEHHE BPEMEHHOM  KECTKOCTH
KHUISTYEHUEM U J00aBJICHHEM COJbl. Y CTpaHCHHE
MOCTOSTHHOM  JKECTKOCTH  JOOABJIIEHWEM  COJIEL.
NoHuTn! Hu TIPUHLINI ux JIeUCTBUS
(BuzpeodparMeHT)

Paznuuams BpEeMEHHYIO W TOCTOSIHHYIO
KECTKOCTH BOJIBI.
Ilpeonazame  cIOCOOBI
JKECTKOCTHU BOJIBI.
Ilposooumys, nabroOoame W onucwvleamo

YCTpaHEHUs

XAMHUYECKAN IKCIIEPUMEHT c
coOIroIeHNEM paBuI TEXHUKHA
0€e30MacHOCTH

JUTSL PEIICHUS,
MpoOJEMHBIX CUTYaITui
JU1s1 OOCY>KJIEHHSI B KJIACCe;
* IPUMEHEHHE Ha YPOKE
MHTEPAKTUBHBIX (OPM
paboThI yyauxcs:
HMHTEIJICKTYaTbHBIX,
JIEJIOBBIX, CUTYaIlMOHHBIX
UTP, CTUMYJIHPYEOIITHX
MO03HABATEJbHYIO
MOTHBAIIHIO IKOJIHHUKOB;
JTUCKYCCHIA, KOTOpPBIE JAIOT
yYanmmMcsi BO3MOXKHOCTh
MPUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JIMajora; rpynnoBoi
paboTHI WK pabOTHI B
napax, KOTOpbIe yJar
IIKOJIBHUKOB KOMaHIHOU
pabote u
B3aMMOJICUCTBHUIO C
JIPYTHMH JETHMHU;

* BKJIFOUEHHE B YPOK
UTPOBBIX TPOIEAYD,
KOTOpBIE TIOMOTAIOT
MOJIJIEP’KaTh MOTHUBAIIHIO
JeTeH K MOTyYeHHUIO
3HAHWH, HATaKUBAHHIO
MO3UTUBHBIX
MEXIIMIHOCTHBIX
OTHOIIICHHH B KJlacce,
MTOMOTAlOT YCTaHOBIICHHUIO
no0poXxKenaTenbHON
aTMocdepsl BO Bpems
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Ilpakmuueckas
paboma 6.
JKEcTkocTh BOABI U
crocoOsbI eé
YCTpaHEHHUS.
[IpaBuna Th

[Tonydyenune KECTKOM BOABI B3aMMOJACHCTBUEM
YIJIEKUCIIOTO € HM3BECTKOBOM BOJOH. YCTpaHEHHUE
BPEMEHHOM KECTKOCTH BOABl KUIISIYEHUEM U
noOaBJIeHHEM COAbl. YCTpaHEHHWE MOCTOSHHOM
XKECTKOCTHU BOJIBI I0OABIICHUEM COJIBI.

HcnbiTanue KECTKON BOABI PACTBOPOM MbLIa

Ionyuams, cobupamv W pacno3Hagamo
yriaekucieii  ras.  Obpawamuvcs ¢
1a0opaTopHbIM  OOOpYIOBaHHUEM U
HarpeBaTeIbHbIMU npubopamu B
COOTBETCTBUHM C TMpaBUJIAMH TEXHUKU
0€30MMacHOCTH.

Habnwooams n onuceiéams XUMUYECKUH
SKCIIEPUMEHT C MOMOUIbI0 PYCCKOIO
(pOIHOTO) SI3BIKA W SI3BIKA XUMUH.

Dopmynuposamo BBIBOJIBI 1o
pe3yJjbraTtamM IIPOBEIEHHOTO
JKCIIEPUMEHTA.

Compyonuuyams B TIpOllecCE€ Y4YEOHOTO
B3aMMOJICHCTBHS TP PabOTe B rPpyIIax
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AJTIOMUHHUHI U €r0
COEIMHEHUS

CoenuHeHNs anlOMUHUA B NpUpOAE. XUMHUUYECKUE
CBOMCTBA U NPUMEHEHHE aIFOMUHUSL. OCOOEHHOCTH
OKCHJa ¥ THUJPOKCHUIA ATIOMUHUS KaK aM(OTepHBIX

coequHeHMI. BaxneWmue conmum  aJIOMHHHS
(xmopua, cynabdar).

JdemoHcTpanmu. Konnexmus MIPUPOTHBIX
coequHeHU amomMuHHsA. BuaeodparmeHtsl u

crnaipl «OKCU aTIOMUHUS M €r0 MOAU(DUKALII.
[Tonmyyenne ampOTEpHOTO TUAPOKCHA ATIOMHUHUS
U UCCIIE0BAHUE €TO CBOMCTB

Xapaxmepuzoeamsb aMOMHUHHNA IO €O
IIOJIOKEHUIO B NEPUOJUYECKON CUCTEME
XUMHYECKHUX JJIEMEHTOB
. . MeHnneneena.

Onucviéams CTpoeHUE, (U3UYECKHE U
XUMHUYECKHE  CBOMCTBA  AIFOMHUHUA,
MOATBEPKAAasd UX COOTBETCTBYHOLIUMU
YPaBHEHUSMU PEAKIU.

Obvacuams  TBOWCTBEHHBIM  XapakTep
XUMHUYECKHX  CBOMCTB  OKCHJA U
TUIPOKCHUIA ATFOMUHUS.
Konxpemuszupoeamsv 31E€KTpOIUTHIECKOE
MIOJIyYeHUE METaJUIOB OIMCaHUEM
MIPOU3BOJICTBA ATFOMUHHS.
Yemanaenueams 3aBUCHUMOCTb 0obOnacTeit
IIPUMEHEHHsI AJIFOMUHUS U €r0 CIUJIaBOB
OT CBOWCTB 3THUX BEILECTB.

Ilposooumsv pacdy€Thl TO XUMHUYECKUM
dbopMynaM ¥  ypaBHEHHUSM pPEaKLUH,
MIPOTEKAINX C YYaCTUEM AIIOMUHUSA U

Ypoxa;

* opranm3aius medCcrTBa,
HACTaBHUYECTBA
MOTHBHUPOBAHHBIX U
SPYIUPOBAHHBIX
yualmxcs HaJ uxX
HEYCIEBAIOIIUMHU
OJIHOKJIACCHUKAaMH,
JTAFOIIEro IKOJIbHUKAM
COLIMAJILHO 3HAYMMBIH
OTIBIT COTPYAHUYECTBA U
B3aMMHON TTOMOIIIH;

* HHUIIUUPOBAHUE U
MOJJIEPKKA
HCCIIEN0BATEIbCKON
JESITEIIbHOCTH
IIKOJILHUKOB B PaMKax
peanu3anuu UMu
WHVUBUIYTBHBIX U
IPYMIOBBIX
HCCIIEIOBATEIbCKUX
MPOEKTOB, UTO JIACT
IIKOJIbHUKAM
BO3MOXHOCTb NIPHOOpECTH
HaBBIK CAMOCTOSATEIBHOTO
peLIeHHs TEOPETUUYECKOM
poOJIEMBbI, HaBBIK
TeHepUPOBAHUSA U
odopmIIeHUS
COOCTBEHHBIX UCH, HABBIK
YBKUTEILHOTO
OTHOMICHHUS K UyKUM
uzaesim, ohOpMIICHHBIM B
paboTax Ipyrux
HCclIeIoBaTelIei, HaBBIK




€r0 COEIMHEHUN
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Kemeszo u ero
COCINHCHUA

OcoGenHoctu cTpoeHHsl atoma keies3a. JKenezo B
npupojsie. Baxueitmume pyasl sxene3a. Okcuabl u
ruapokcuabl sxene3a(ll) u (I). Comu xenesa(ll) u
(IIT). OOHapy>xeHHe KaTHOHOB XeJie3a B PacTBOpE.
3Ha4YeHUE COCAMHEHUH Kene3a.

JlabopaTopuble  onbiTbl. 43.  [lonyuyenue
rugpokcuaoB xenesa(ll) u (1), 44. KayectBeHHbIe
peaKkIy Ha KaTHOHBI kKee3a

Xapaxmepuzoeams NOJOKEHUE Kele3a B
MEePUONYECKON CHCTEME XHUMHUYECKUX
anementoB JI. WM. MenaeneeBa wu
OCOOCHHOCTH CTPOCHHUS aTOMa Kele3a.
Onucvieams Gu3NUYECKUe U XUMHUYECKUE
CBOMCTBAa Keje3a, IOATBEpKIAs UX
COOTBETCTBYIOIIUMU YpaBHEHUSAMHU
peaKuuid.

ObvsacHamb HaJ4Me JIBYX T'€HEeTHYECKUX
PSIOB coeMHeHNit xkenesa Fe" u Fe* .
Ycemanasnueams 3aBUCUMOCTH 00ONacTeit
MPUMCHCHHSI JKeJie3a M €ro CIUIABOB OT
CBOMCTB 9TUX BEILIECTB.

Ilposooums pacdy€Tbl TO XUMHUYECKHUM
dbopMyliaM W ypaBHEHHUSM peaKIuii,
MIPOTEKAMIINX C YIaCTUEM XKelle3a U ero
COCTMHEHU.

Habniwoams wm  onuceiéams  peakuuu
MEXAYy  BElECTBAMH C  IOMOIIBIO
pycckoro (poaHOTO) sI3bIKAa M sI3bIKA
XUMHH
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Ipakmuueckas
paboma 7.

Pemenne
JKCIEPUMEHTAIBHBIX
3a/1a4 10 TeMe
«MeramsD

PGIHGHI/IG BKCHepI/IMeHTaJ'H)HBIX 3a1a4 Ha
pacro3HaBaHUE M MOJYYEHUE METAUIOB U UX
COE€IUHEHUN

DKCTepUMEHTAIBHO uccnedosamo
CBOMCTBAa META/VIOB M HMX COEIUHEHUH,
pelaTh 3KCIepUMEHTAIBHBIE 3aJ1a9H 110
TeMe «MeTauibD.

Pabomamp c 1a00paTOpPHBIM
o0Opy/lOBaHWEM H  HarpeBaTeIbHBIMU
prUOOpaMu B COOTBETCTBUU C MPaBUIIAMH
TEXHHKHU 0€30MacHOCTH.

Habniooams cBoOMiCTBA METANIOB M HX
COCIUHEHMH.

Onucviéams XUMUYECKHIA SKCTICPUMEHT C
MOMOIIBI0 PYCCKOTO (POJHOTO) s3BIKA H
SI3BIKA XVMUH.

Hy6HI/I‘-IHOFO BBICTYIIJICHUA
nepes ayaAuToOpHei,
apryMeHTUPOBaHUA U
OTCTaWBaHUS CBOEH TOUKHU
3peHusl.




Dopmynuposams BBIBOJIBI 1o
pe3yapTatam MPOBEAEHHOTO
IKCIIEPUMEHTA.

Onpedensmv  (ucxons U3 y4dyeOHOM

3a7a4M) HEOOXOIUMOCTh HCIIOJIb30BAHUS
HAOJIIOICHUS WIIH SKCIIEPHUMEHTA

54 Kopposus metannos | Koppo3us razoBas (xumuueckas) u ObvscHAmMb IOHATHE «KOPPO3USD.
¥ CIIOCOOBI 3aIUTHl | DIIEKTPOXUMHUYECKas. 3alIUTa METAIJIOB OT Paznuuame XUMHUYECKYIO u
oT Heé KOPPO3HUH. ANEKTPOXUMUYECKYIO KOPPO3HIO.
JdemMoHcTpanuu. Konnexnus «Xumuueckue | Mnnocmpuposams TpUMEpaMu ITOHATUSA
HUCTOYHUKUA TOKa». Pe3ynbTarhl AJIUTENBHOTO | «KOPPO3USL», «XUMHUYECKas KOPPO3U»,
JKCIIEPUMEHTA 10 U3YYEHHUIO KOPPO3UHM CTAJIBHBIX | «3JIEKTPOXUMHUYECKAsT KOPPOZHSI».
W3JIeHH B 3aBUCMOCTH OT yCJIOBHI MPOIIECCOB Xapaxmepuzoeams cIOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3UU
55— | Meramnsl B Metamnst B nmpupoje. I[lonstue o meramnypruu. | Knaccuguyuposams HopMbl IPUPOTHBIX
56 npupoze. [lonsatue o | Uépnas u L(BETHas METAJULYPIHsl. | COEIMHEHUN METAJUIOB.
METaITyprun ITnpomeramnyprus, TUIPOMETAITYprus, | Xapakmepuszoéams  00IIUE  CIIOCOOBI
AIEKTPOMETAILTYPrUsl. JloMeHHBIi MIPOLIECC. | TOMYyYEHUS] METAJJIOB: MHUPO-, TUAPO- U
IlepepaboTka  4yryHa B  CTaJb.JJEKTPOJU3 | AJIEKTPOMETAIUIYPIHIO.
pacIuiaBoB. Koukpemuszuposams CrocoObl
JeMoHcTpanuu. BoccTaHOBIEHNE MEN U3 OKCUAA | IOIYYEHHUs] METAJUIOB NPUMEPAMH U
meau(ll) BonoponoM. BuneopparmeHTsl U ciaiiipl | ypaBHEHUSIMH PEaKLUi C COCTaBIEHUEM
«IIpousBoxacTeo YyryHa u CTaJIN». | IEKTPOHHOT O OanaHca.
Buneodparmentsr u cnaiine «3nenus u3 uyryHa | Onucviéams  JOMEHHBIA — TIpoliecC U
u ctanmy.,«I[pou3BoACTBO AIFOMUHMS» ANEKTPOIIUTUYECKOE MIOJIy4EHHE
METaJIJIOB.
Pa3znuyams 4€pHBIE U LIBETHBIE METAJLIBI,
YYT'yH U CTaJlb
57 O600menre 3HaHN | YPOK-yIpa)kHEHUE C UCTIOJIb30BaHUE IIposooumy OIIEHKY  COOCTBEHHBIX




o TeMe «MeTayibl»

CaMOCTOSITEIbHOM paGOTLI 10 BBIIIOJIHCHUTIO
MPOBEPOYHBIX TECTOB, 33JIaHUI U YIIPAKHEHUI

,Z[OCTI/I)KGHI/Iﬁ B YCBOCHHUH TCMBI.

Koppexmuposamb ~ cBoM  3HaHUA B
COOTBETCTBUU c MJIAHUPYEMBIM
PE3yJIbTaTOM.

IHonyuams XuMuU4ecKyto nHGOpMALIUU U3
Pa3IMYHBIX HCTOYHUKOB.

Ilpeocmasnams MHPOPMALUIO TIO TEMe
«Mertamnel» B BUIE TaONUI, CXeM,
OIIOPHOI'O KOHCIIEKTa, B TOM YHCJIE C
npumeHenuem cpeacts UKT

58 KonTponpHas pador | KOHTpoIbh MpeaMEeTHBIX U METAPEAMETHBIX [IposABISIOT OTBETCTBEHHOCTH 3a
1o TeMe «MeTaely | yueOHBIX eicTBUM 1o Teme «MeTamib» pe3yabTaT
I'naBa5. Xumus u okpyxaomas cpeaa (2 4)
59 Xumnueckuit cocraB | CTpoenue 3emiind: sIpo, MaHTHUs, 3€MHas Kopa, | Mumeepuposams CBEJCHUSA mno | * HCIIOJIb30BaHUE
IJIaHEThI 3eMIIst mutochepa, runpochepa, armochepa. Xumudeckuit | puzndeckoir reorpaguu B 3HAHHUS O | BOCIHTATEIbHBIX
coctaB 3emn. ['opHbie TOposl. Munepasnbl. Pyapl. | XUMHUYECKOW OpraHU3aIliu TIJIaHETHI. BO3MOXHOCTEH
[Tone3nple ucKkOnaeMbI€. Xapakmepuzoeams XUMHYECKUN COCTaB | COAEPKAHUS yueOHOro
JemoncTpanun. BuneodhparMeHTHI W CIAWJIBI | TEOIOTHUYECKUX 000JI0UYEK 3eMITH. npeamera yepes
«Ctpoenne 3emiid W €€ XUMHUUYECKHH cocTaB». | Paziuuams MUHEpAIIbl U TOPHBIC TOPOJBLI | JEMOHCTPALIUIO JIETAM
Konnekuust MuHEpamoB U TOPHBIX  HOPOJ. MIPUMEPOB
Komnexknus «Pyasl MeTamuioBy. OTBETCTBEHHOTO,
JlaGopaTopHblii onbIT. 45. M3yueHue rpanura TPaXIaHCKOT'O MOBEICHUS,
60 Oxpana Hcrounuku XUMHUYECKOTO 3arpsi3HeHus | Xapakmepuzoeams HMCTOYHUKU | IPOSBIICHUSA
OKpY>KaroIlel cpelibl | OKpyKaromiei cpepl. ['toGanbHble SKOJIOTHUECKHE | XUMHUYECKOTO 3arPsA3HEHUST OKPYIKAIOIIEH | YETOBEKOI00US u
OT XUMUYECKOTO MPOOIEeMBI: HapyllIeHue OMOTCOXMMHYECKUX | CPEIIbI. 100poCepIeYHOCTH, Yepes
3arpsI3HCHUS KpPYroBOpPOTOB XUMHUYECKHX 3IIEMEHTOB, | Onucvieams TI00ATBHBIE SKOJOTHYECKHE | MOJ00D
MOTeIJICHNEe KJIMMaTa, KHUCIOTHBIE JOXKAW U Jp. | MPOOJIeMbl, CBA3aHHBIE C XUMHUYECKHM | COOTBETCTBYIOLIUX
O30HOBBIE JIBIPBI. MexyHapoaHoOe | 3arpsi3HEHUEM. TEKCTOB Ul YT€HHMS, 3a/1a4
COTPYIHUYECTBO B 00JIACTH OXpaHbl OKpyxKatoieh | [Ipedracams nyTH MHHUMM3ALNAM | IS pereHus,
cpenbl OT XHMHUYECKOTO 3arpsisHeHus. «3ejéHas | BO3AEUCTBHS XHMHUYECKOTO 3arps3HEHMs | IPOOJIEMHBIX  CUTyaului

XUMHUSI.

JemoncTpanun. BuneodparMenTsl u  ciaidasl
«['moGanbHbIe 9KOJIOTHYECKHE npoOIeMBbI
4eJI0BEUECTBA»

Ha OKPYKAOLLYIO CPELy.
IIpuooums TpUMEPbl MEXKIYHAPOIHOTO
COTpy/ZHHYECTBa B 00JacTH OXpaHbl
OKPY’KarIllled Cpenbl OT XHMHYECKOTO
3arpsi3HEHUs

JUIs1 OOCY)KJICHHSI B KJ1acce;
* IPUMEHEHHE Ha YpOKe
WHTEPAKTUBHBIX dhopm
paboTsI yUYaIIIXCS:
HHTEIUICKTYaTbHBIX,




JIENIOBBIX, CHTYallMOHHBIX
urp, CTUMYJIUPYIOIIUX
MO03HABATEIBHYIO
MOTHUBAIMIO IIKOJIbHUKOB;
JIUCKYCCUI, KOTOPBIE TAOT
y4yaluMcsi  BO3MOXKHOCTb
npuodpectu OITIBIT
BEICHUS
KOHCTPYKTHBHOTO
Janora; IpyNIoBon
paboTbl i paboTHl B

mapax, KOTOpble  y4ar
IIKOJILHUKOB KOMAaHJIHOM
pabore u
B3aHMOJCHCTBUIO c

JIPYTUMH JE€THMHU

I'maBa6. O0001eHe 3HAHUIA 10 XUMHH 32 KYPC OCHOBHOM IIKOJIbI.
IToaroroBKa K OCHOBHOMY rocy1apcTBeHHOMY 3K3ameny (OI'9) (7 1)

61 BemectBa CrpoeHue aromMa XHMHYECKOro dJeMeHTa B | [Ipeocmasnams MHPOPMALUIO 10 TEME
COOTBETCTBUM C IOJIOXKEHHEM 3TOro anemeHra B | «llepmonnueckuit 3aKOH u
MIEPUOTUYECKON CHCTEME. nepuoanueckas — cucrema /[l n.
CrpoeHne BemecTBa: XHMMHYECKas CBs3b U | MeHzaeneeBa B CBETE TEOPUM CTPOCHMS
KpUCTAITINYECKHE PEHIETKH. 3aBUCUMOCTh CBOMCTB | aToMa» B BHJIE€ TAaOJMIl, CXEM, OIIOPHOTO
00pa30BaHHBIX 3JEMEHTaMHM MPOCTHIX BEIIECTB | KOHCIIEKTA, B TOM YHUCIIE C IPUMEHEHUEM
(MeTayyioB, HEMeTayuIoB, OnmaropoaHbix Ta3oB) ot | cpenctB UKT.

II0JIO’KEHHUS DJIEMEHTOB B IIEPUOIUUYECKON CUCTEME. | Bvinonnams TECTOBBIE 3aaHUS 110 TEME.
Knaccudukanus HEOPraHUYECKUX BellecTB. | [Ipedcmasnams WHPOpPMALMIO O TEMeE
[IpencraButenu pas3HbIX KJIACCOB HEOPraHWYECKUX | «BUOpl XUMHYECKOHM CBSI3M M THIIBI
BELIECTB KPUCTAITNYECKUX PEIIETOK.
B3auMocBsaA3p  CTpOeHUST U CBOMCTB
BEUIECTB» B BHJE TaOJHI, CXeM,
OIIOPHOTO KOHCIEKTa, B TOM YHCIE C

npuMeHeHneM cpeacts KT
62 XuMuyeckue [Ipu3Haku W YCIIOBHS TPOTEKAaHUs] XUMHUYECKHX | [I[pedcmasnames WHPOpPMALUIO TIO TeMe
peakuuu peakuuii. Tumnonoruss XuMHuYeckux peakiuii mno | «Knmaccupukanus XUMHYECKHX peakiuil

* UCTIOJIH30BAHNE
BOCIIUTATEIbHBIX
BO3MOKHOCTEN
coJiepKaHusl y4eOHOTro
npeaMeTa uepes
JEMOHCTPAIMIO JETIM
IPUMEPOB
OTBETCTBEHHOTO,
IPaXJaHCKOTO TIOBEICHHUS,
MPOSIBICHUS
4eJI0BEKOII00Us 1
N00pOCEepACYHOCTH, Yepe3
moaoop
COOTBETCTBYIOILINX
TEKCTOB JUIsl YTEHUSI, 331249
JUIS PELIeHMUS,
MPOOJIEMHBIX CUTYyalUi




pa3J’II/I‘IHBIM
oOMmeHa.
peakuuu

OCHOBAaHUAM. Peakuuu HOHHOTI'O
OKHCITUTEIIEHO-BOCCTAHOBUTEIBHEIC

[0 pa3jMYHbIM MpPU3HAKaM» B BHUJIC
TAOJIUI, CXEM, OTMOPHOrO0 KOHCIICKTa, B
TOM 4YHCIE C TPUMEHEHUEM CpPEJICTB
UKT.

Buvinonnsime TECTOBBIC 3aJaHUS 10 TEME.
Xapaxmepuzosamo OKHMCIIMTEILHO-
BOCCTaHOBUTEJILHbBIE peaxiumu,
OKHCIIUTENh U BOCCTAHOBHUTEIb.
Omauuams OKHCIIUTENLHO-
BOCCTaHOBUTEJIBLHBIE peakiuu oT
peaknuii oOMeHa.

3anucvieams ypaBHEHUST OKHCIHTEIBHO-
BOCCTaHOBUTEIBHBIX peakuit c
ITOMOIIBIO METO/1a 3JIEKTPOHHOTO
OanaHca

63—
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OcHOBBI
HEOPraHUYECKOMN
XUMUU

XHUMHYECKHUE
XapakTepHble

coneo6pa3y101u1z1x

(ocHOBaHMI,

CBOMCTBA  MPOCTBIX  BEIECTB.
XUMHUYECKUE CBOMCTBA
OKCHJIOB, THAPOKCHJIOB

KHUCJIOPOJICOJIEP/KALIMX ~ KUCIOT U

aM(OTEPHBIX THAPOKCUJIOB), COJICH
Ha6op OI'D no xumuu

Xapaxkmepuzosamwv ob61IHe, OCOOCHHBIC U
WHJIMBUIyaJIbHbIE  CBOWCTBA  KHUCJIOT,
OCHOBaHMN M COJIEM B CBETE TEOPHUH
AIEKTPOJIUTUYECKON JUCCOLMAIIIH.
Apeymenmuposamu BO3MOKHOCTh
MPOTEKAHUSI XHUMHUYECKHX peakiuil B
pacTBOpax d3JIEKTPOJIUTaX MCXOIsd U3
YCJIOBHUI.

Knaccugpuyuposamo HEOPraHUYEeCKHe
BEIIIECTBA 110 COCTaBY U CBOMCTBAM.
Ilpusooums TpuUMeEpsl TMpeAcTaBUTENCH
KOHKPETHBIX KJIACCOB " Tpymi
HEOPraHUYECKHUX BEIECTB

65

[ToBTOpeHue n
0000I1ICHHE TTO TEME.
ITonroroBka K
KOHTPOJIBHOU
pabore

TectupoBanue, pelieHUEe 3a4a4 U BBIIOJHEHHE
YIPA)KHEHUH 110 TeEMeE

Buinoansams  TECTBI U
pewiamsy 33Ja4H 110 TEME.
IIposooumy OLICHKY COOCTBEHHBIX
JOCTH>KEHHUI B YCBOCHUU TEMBI.
Koppexmupoeamb ~ cBOM  3HaHHUS B
COOTBETCTBUU c MJIAHUPYEMbIM
pe3yIbTaTOM

YIPaKHEHHUS,

JUTsE 0OCYKJICHUS B KIIACCE;
* IpUMEHEHHE Ha ypOoKe
MHTEPAKTUBHBIX (OpPM
paboTHI ydaImumxcs:
MHTEJUICKTYaJIbHbIX,
JIETIOBBIX, CUTYallMOHHBIX
UTP, CTUMYJIHAPYIOLIHX
MIO3HABATEIbHYIO
MOTHBAIUIO IIKOJIbHUKOB,;
JMCKYCCHUI, KOTOpPBIE TAI0T
YYaIIUMCS BO3MOXKHOCTD
NpUOOPECTH OIBIT
BEICHUS
KOHCTPYKTUBHOTO
JIasora;

TPYNIOBOW pabOTHI WK
paboThI B Mapax, KOTOpbIE
y4ar IKOJILHUKOB
KOMaHAHOU padoTe u
B3aUMOJICHCTBHIO C
JIPYTUMH IETHMH




66- | Pemenue 3amau Pacuérsl ¢ UCIIOIB30BAHUEM ITOHATUN «KOJIUYECTBO | Xapakmepuzoeamo KOJINYECTBEHHYIO
67 BEILIECTBA», «MOJIIPHAS Maccay, «MOJISIPHBIA O0BbEM | CTOpPOHY ~ XMMHYECKHMX OOBEKTOB |
ra3oB», «4uciio ABOrajpo» IIPOLIECCOB.

Pewams 3amaun ¢ UCIOJIB30BaHUEM
MOHATUM  «KOJMYECTBO  BEILECTBAY,
«MOJISIpHAs Maccay, «MOJSPHBIH 00bEM
ra3oBy, «4UCiI0 ABOraapo»

68 Hrorosas KoHTpoub 3HaHUH, yMEHHI, HABBIKOB, IIOJTY4YEHHBIX | ¥YMEIOT BBIUUCIAT 110 XMMHYECKUM

KOHTpOJIbHAsA paboTa

IIPU U3YYEHUU JAHHOU TEMBI.

YpaBHEHUSIM MaccCy 10 U3BECTHOMY
KOJINYECTBY BEIIECTBA, BCTYITHBIIETO WK
MOJTYYaIOIIET0Cs B Pe3yJabTaTe pPeaKiii,
1 Ha00OPOT.

MaTepHaJbLHO-TeXHHYECKAasa 0a3a

AN N NN N NENEN

HatypanbHbie 00bEeKTHI
XUMHUYECKUE PEAKTUBBI U MaTEPHAIIBI
Xumuueckas 1adopaTopHasi IOCya, anmnapaTsl U TPHOOPHI

Monenu

VY4eOHble MOCOOUs Ha MEYaTHOW OCHOBE
DKpaHHO-3BYKOBbIE CPECTBA O0YUEHUS
Texunuueckue cpeacra ooyuenus (TCO)
O6opynoBanue KaOMHETa XUMHUH
ITepeuens obopynoBanus «Touku pocTay

=
&
=)
S

p OI'D o xumun

B Habop BxoasT

©COoNOA~WNE

Beckl JabopatopHble 3neKTpoHHbie 200 T,

CIHMPTOBKa JabopaTopHas,

BOpOHKa KOHUYECKas,

najoy4Ka CTEKJIIHHAs,

npobupka [1X14 (10 mryk),

cTakaH BeIcOKUM ¢ HocukoM BH-50 ¢ meTkoii (2 mTykn),
IWIMHAP U3MEPUTENbHBIN 2-50-2 (CTEKIITHHBIN, C TPUTEPTON KPBIIIIKON ),
IITATUB JUIst TpoOupok Ha 10 ruésn,
. 3@KHUM MTPOOUPOYHBIH,

10. mmarenbioxkeuka (3 MTYKH),




11.
12.
13.
14.

15.
16.
17.
18.

Ha0op (IIaKOHOB U1l XpaHEHUS! PAaCTBOPOB U peakTHBOB (00beM ¢uiakoHa 100 M - 5 KOMIUIEKTOB 10 6 MITYK,
obbemddurakona 30 mut - 10 KOMIUIEKTOB 10 6 MITYK),

LWIMHJP U3MEpUTENbHBIN ¢ HocUKOM 1-500 (2 mTyku), ctakad Beicokuit 500 mi (3 mwTykn),

Ha0op epuiel A1 MBIThs TOCYABI (€PLU JUIsl MBIThS IPOOUPOK - 3 IITYKH, €pII IS MBIThs KOJIO - 3 IITYKH), Xanar
Oemnbiit X/0 (2 mTyKN),

HepYaTKU PE3MHOBbIE XUMUYECKUE CTOMKHE (2 IITYKH),

OYKH 3alIUTHBIE,

bunsTpel 6ymaxkubie(100 mTyK),

roprouee Juisi cnuptoBok (0,33 ).

19.

B cocTaB Ha6op BXOJAT PCAKTHUBBI:

ATIOMUHHIH, KeJe30, COIsSHasI KMCIIOTa,

METHIIOpaHXK, PeHoI(PTalenH, aMMHaK, IEPOKCH]T BOJAOPOIA, HUTPAT
cepebpa u Apyrue; B o01IeH CI0KHOCTH - 44 pa3InuHbIX BEIIECTB,
UCIIOJIb3YEMBIX JIJISl COCTABJICHHS KOMILIEKTOB PEaKTHBOB IIPH MPOBEACHUN
9K3aMCHAIIHMOHHBIX SKCIICPUMCHTOB 110 KYpPCY IIKOJILHOU XUMUU

Iudposas n1adoparopus no xumum (yuennuyeckas) Releon,

20.
21.
22.
23.

24,

OObecneunBaeT BHINOIHEHUE JJAOOPAaTOPHBIX PAa0OT IO XMMUHU HA YPOKAX B OCHOBHOM LIKOJIE U IPOEKTHO-
HCCJIEIOBATENbCKOM iedaTenbHOCTH yuamuxcs. Kommnekranus: becnpoBoaHON MyIbTHIATYUK IO XUMUHU € 4-Mst
BCTPOEHHBIMH JaTYNKAMMU:

Hatuuk pH ¢ nuanazonom usmepenus He yxxe yem ot 0 go 14 pH

JlaTunk BBICOKOM TeMIlepaTypsl (TepMONapHbIi) ¢ AMaNa30HOM U3MepeHus He yxe yeM oT -100 go +900C

JlaTuuk 371€eKTpOnpOBOAUMOCTH € Auana3zoHaMu n3MepeHus He yxxe yem ot 0 1o 200 MxCwm; ot 0 10 2000 MxCwm; ot 0

10 20000 mxCm

JlaTuuk TeMmeparypsbl IJIATUHOBBIN C 1MANla30HOM M3MepeHus He yxe 4eM oT -30 no +120C
a. OraenbHBIE TATYUKU:

JlaTuyuk onTHYECKON IIOTHOCTH 525 HM







