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IlosicHuTeNbLHAS 3aIHCKA

Pabowas mporpamMma 1O XHMHH IIOCTPO€HAa Ha OCHOBE (YHIAMEHTAIBHOTO Spa COJEp)KaHHS OCHOBHOTO OOIIEro oOpa3oBaHHMA,
TpeOOBaHMN K pe3ylibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHON MPOTpaMMBI OCHOBHOTO OOIIero oOpa3oBaHuWs, TPeOOBAaHUI K CTPYKType
OCHOBHOI 00pa3zoBareinbHON MPOrpaMMbl OCHOBHOTO 001Iero oopa3oBaHus, mponucaHHbix B denepasbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe OCHOBHOTO 00Iero o0pa3oBaHus, a Tarke KoHIENUN JyXOBHO-HPABCTBEHHOTO PA3BUTHS M BOCIUTaHUs TpaxaaHnHa Poccuu.

Paboyas mporpaMmMa no XMMHM COCTaBJIeHA ¢ y9eToM nporpammel Bocriutanus MBOY "COL Ne 10"

[IpenogaBanue yueGHOTO Kypca «XHUMHUU» B OCHOBHOM IITKOJIE OCYIIIECTBIISIETCS] B COOTBETCTBUU C OCHOBHBIMH HOPMATHBHBIMU JJOKYMEHTAMHU U

WHCTPYKTUBHO METOJAMYECCKUMHU MaTepHAIaMH:

v’ 3akon Poccuiickoii ®enepanyn «O6 o6pazoanuu B Poccuiickoii @enepanum» ot 29.12.2012r. Ne273-D3;

v\ OenepanbHbli  TOCYIAPCTBEHHBLIA  00pa30BaTENbHBIA  CTAHAAPT OCHOBHOIO OOIIEro  00pa3oBaHMs, YTBEPKIECHHBIM NPUKA30M
Muno6paaykun Poccum ot 17.12.2010 No 1897 «OO06 yrBepkIeHHH W BBEACHHUM B JEUCTBHE (enepalbHOTO TOCYAapCTBEHHOTO
00pa3zoBaTeIbHOTO CTaHIapTa OCHOBHOTO 0011ero 00pa3oBaHus» (B pell. mpukaza Munoopraayku Poccun ot 29.12.2014 Nol1644)

v' Xwumus. Pa6oune nporpammel. IIpeamernas nunus yuebuukos O. C. Tabpuensna, U. I'. Octpoymosa, C. A. CrnagkoBa. 8—9 KJIacchl:
yaeOHoe nmocodue st odeodpazoBarenbubix opranuzanuii / O. C. I'abpuensn, C. A. CrankoB — M.: IIpocBemenue, 2019.

v’ TlpumepHas paboyas mporpamMma 1o XUMUH JUls 8—9 KJ1accoB ¢ MCIOIb30BaHHEM 000pyI0BaHus LieHTpa « TouKa pocTay

v' OOIIMBOY "COII Ne 10" r. Huxnusas Canna.

Ha 6a3e nientpa «Touka pocra» oGecrieuyrBaeTcsi peain3aius 00pa3oBaTeIbHBIX POTPAMM €CTECTBCHHOHAYYHOUH U TEXHOJIOTHYECKOU
HaMpPaBJIEHHOCTEMH, pa3padOTaHHBIX B COOTBETCTBUH C TPeOOBAaHUSAMH 3aKOHOIATeNIbCTBA B c(hepe 00pa3oBaHUs U C YIETOM PEKOMEHIAIIHIA
denepalbHOTO omneparopa yueoHoro npeameta « Xumus». O0pazoBarenbHas IporpaMMa Mo3BOJISET UHTETPUPOBATEH peaiu3yeMble MMOIXO0IbI,
CTPYKTYpPY U COJEp KaHHUE TP OpraHu3alluu 00ydeHHs] XUMUHU B 8—9 Kiaccax, BRICTPOEHHOM Ha 6ase M000T0 U3 JOCTYIHBIX yueOHO-
MeToanyeckux komrekcos (YMK).

Hcnons3oBanue O60py,Z[OBaHI/I${ «Touka PoCTa)» IIpU pe€ain3aliunu JTaHHOM OII no3BonseT CO31aThb yCJIOBUA:



* JUISl paCIIMPEHUS COAEPKAHUS IIKOJIFHOTO XUMUYECKOTO 00pa30BaHuUs;
* JUIsl IOBBILICHUS [T03HABATEILHON aKTUBHOCTH O0yUaIOUIUXCsl B €CTECTBEHHOHAYYHOM 001acTy;

* JUIS Pa3BUTHUS JIMYHOCTH peOEHKa B Tporiecce 00ydeHHs] XUMHH, €ro ClIOCOOHOCTEH, (hOpMUPOBAHUS U yIOBIETBOPEHHSI COMUATEHO 3HAYMMBIX
UHTEPECOB U MOTPEOHOCTEN;

* 17151 paOOTHI C 0TAPEHHBIMU IIKOJIbHUKAMU, OPTaHU3AIIMN UX PA3BUTHUS B PA3TUUHBIX 00JIACTAX 00pa30BaTEIbHOM, TBOPUECKOU JIEATEILHOCTH.
[Ipennaraemasi mporpaMma o XMMHH PACKpPHIBAET BKJIAJ y4€OHOTO IIpeIMeTa B IOCTUKEHHE 1ieIe OCHOBHOTO 00111ero 00pa3oBaHUs U
OTIpeieTIsieT BaXKHEHIITHE COJIep KaTeNIbHbIC JIMHUH TPEIMETa:

® «BCIICCTBO» — 3HAHUC O COCTABC U CTPOCHHHU BECUICCTB, UX CBOICTBAxX U OHMOJIOTHYSCKOM 3HA4YCHUU,

® «XMMHYECKas peakuus» — 3HaHHWE O NMPEBPALICHUSX OJHUX BEUIECTB B JPYyrue, YCIOBMSX MPOTEKaHHWS TaKMX MpEBpalleHuid U crocobax
YIPaBJIECHUS PEAKLIUAMMU;

® (IPUMCHCHHE BEIIECTBY» — 3HAHKE W OIBIT 0€301TaCHOTO OOpaIIeHHS ¢ BEIIECTBAMHE, MaTepHUaIaMH U MTPOIeccaMu, HEOOXOIMMBIMH B OBITY U
Ha MPOU3BOJICTBE;

«GI3BIK XUMUW» — OTIEPUPOBAHUE CUCTEMOM BAKHEUITNX XUMUYECKUX MTOHATHI, 3HAHHE XUMHUYECKOW HOMEHKJIIATYPHI, a TAK)KE BIIAJICHUE
XUMHUYECKON CUMBOJIMKOHN (XUMHUECKUMU (DOpMyIaMu U ypaBHEHUSIMH).

Hean:

. Dopmuposanue y ydalmxcs 1eJIOCTHON €CTeCTBEHHOHAYYHON KapTHHBI MUPA.

. Pazeumue 1103HaBaTEIbHBIX MHTEPECOB, HMHTEIUICKTYaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH Y4YalIuXcs B IMPOIECCEe H3YUCHHS
XAMUYECKOH Haykn W €€ BKJIaJa B COBPEMCHHBIM HAy4YHO -TEXHHUYECKUH mporpecc; (GopMHUpOBaHHE BaKHEWIIMX JIOTHYECKUX OIEpalni
MBIIILJICHHUS (aHAIU3, CUHTE3, 0000IIeHHe, KOHKPETH3allisi, CPaBHEHUE U JIp.) B MPOIECCE MO3HAHUS CUCTEMbl BAKHCHINMX TMOHSATHH, 3aKOHOB M
TEOPHIA O COCTABE, CTPOCHUH, CBOMCTBAX M IPUMEHEHUN XUMHUYECKUX BEILICCTB.

. Bocnumanue yoe:x IEHHOCTH B TOM, YTO IPUMEHEHHUE TOJTYYCHHBIX 3HAHUH U YMEHHH 110 XMMUU SBJISETCS 00bEKTUBHOM
HE0OX0IMMOCTBIO /17151 6e30TMacHO paboThI ¢ BEIIECTBAMU U MaTepuajiaMu B ObITY U Ha TIPOU3BOJICTBE.

. Ilpoexmuposanue u peanuzayusa BHITYCKHUKAMU OCHOBHOM IIKOJIBI JIMYHOW OOpa30BaTENbHONW TPAaeKTOPHH: BBHIOOP MPOQHIIs
oOyueHus B cTapllel MKoJe Uil MpoPecCHOHATBHOTO 00pa30BaTEILHOTO YUPEKICHUS.

° Osnadenue KiloueebiMu Komhnem CHUUAMU . y‘le6HO'HO3HaBaTCHBHBIMI/I, HHQ)OpMaLII/IOHHBIMI/I, OCHHOCTHO-CMBICJIOBBIMH,
KOMMYHUKAaTHBHBIMH.



JUst AOCTIKEHUS ATUX LIeNel B Kypce XMMHHU Ha CTYIIEHH OCHOBHOTO 00IIero 00pa30BaHus PELIAtOTCs CIEAYIONE 3aAa4u:

V' (hOpMHPYIOTCS 3HAHUS OCHOB XMMHUYECKON HAYKH — OCHOBHBIX (DAKTOB, IOHATUMN, XAMUYECKMX 3aKOHOB U TEOPUH, BHIPAKEHHBIX
IMOCPEACTBOM XMMHUYCCKOTO SA3bIKA,

v pa3BUBAIOTCS YMEHUsI HAOJIOIaTh U OOBSICHIIOT XHMUYECKUE SIBJICHHS, IPOUCXOIAIINE B IPUPOJIE, JTAOOPATOPHBIX YCIOBHSAX, B OBITY U Ha
TIPOM3BO/ICTBE;

4 HpI/IO6pCTaIOTCﬂ CIICIMAJIBHBIC YMCHHA W HABBIKH I10 6630HaCHOMy 06paHI€HI/IIO C XUMHWYCCKMMH BCIICCTBAMH, MaTCprajlaMn n
poleccamy;

v popMHpyeTCs T'YMAaHUCTHYECKOE OTHOIICHHE K XUMUH KaK IMPOU3BOIUTENBLHON CUIIE OOIIECTBA, ¢ MOMOIIBI0 KOTOPON PENIaroTCs
rJ100aIbHBIE TPOOJIEMbI YEJI0BEUECTBA;

v/ OCYIIECTBJISETCS MHTErPAIMsl XHMUYECKOM KapTHHBI MUPa B €IMHYIO HAYIHYIO KapTUHY.

Conep:xaHue nporpaMmmabl
Xumus 8 kjaace
(70 gyacoB, 2 yaca B He/IeJI10)

HavyanbHble HOHATHS H 3aKOHBI XUMHH

Tena u BemecTBa. CBOMCTBA BEMIECTB. DTaJOHHBIE (PM3MUECKHE CBOMCTBA BEIICCTB. Marepuaibl U MaTepuaioBeeHne. Posb xumuu B
YKU3HHU COBpEMEHHOT0 0o0mecTBa. OTHOIIEHHE 00ecTBa K XUMHH: XeMODUIus 1 xeMo(oOousl.

Mertoap! n3yuenus xumun. Habmonenne. DkcriepuMenTt. MoaenupoBanue. Moaeny MaTepUalibHbIE U 3HAKOBBIE UJIM CUMBOJIBHBIE.

I"aze1. XKuakoctu. TBEpable BemiecTBa. B3auMHbIe mepexoibl MEXAY arperaTHbIMU COCTOSHUSIMU BEIIECTBAa: BO3TOHKA (CyOnuManus) u
necyonuMalius, KOHACHCAIUS U UCTIapeHUe, KPUCTAIUTH3AIUS U TIaBJICHHE.

®dusndeckue sBieHUs. YucThie BeliecTBa M CMeCH. | OMOTeHHBIE M TeTeporeHHble cMecu. CMecHu ra3000pa3Hble, KUAKUE W TBEPIBIE.
CriocoObl  pa3ieneHUs] cMeced: TeperoHka, WM AUCTUJUIALKSA, OTCTauBaHWe, (UIBTPOBaHME, KPHUCTAUIM3AlMs WM BbIapUBaHUE.
Xpomarorpadus. [IpumeneHue 3Tux crnoco0oB B TaOOPaTOPHON MPAKTUKE, HA IPOU3BOJICTBE U B OBITY.

XUMUYECKHE DJIEMEHThl. ATOMBI U MoOJeKynbl. IIpocTeie W clOXKHBIE BellecTBa. AJUIOTPOIMsS Ha mpuMepe Kuciaopona. OCHOBHBIE
MOJIOKEHHUS aTOMHO - MOJIEKYJIIpHOTO yueHus. MoHbl. BeniecTBa MOJIEKYASpPHOTO U HEMOJIEKYISIPHOTO CTPOCHHUSL.

3Haku (CHMBOJIBI) XMMHYECKHUX JJIEMEHTOB. MHdopmaimms, KOTOPYHO HECYT 3HAKM XHMUYECKUX DIIEMEHTOB. DTHUMOJIOTHUS Ha3BaHUU
HEKOTOPBIX XUMUYECKUX NIeMeHTOB. [lepuoanueckas tabnuna xumudeckux snementoB Jl. M. MenneneeBa: KOPOTKOMIEPHOIHBIN U



JUTMHHOTIEPUOIHBIN BapuaHThL. [leproap! u rpymnmsl. I 1aBHas 1 mobovHast moaArpynmnsl, wim A- u b-rpynmnsl. OTHOCHTENbHAsT aTOMHAs Macca.

Xumnuaeckue ¢opmynbsl. Manexcer 1 kodpduumentsl. OTHOCUTENbHAS MOJIEKYJSIpHAs Macca. MaccoBast J10JiI XHMMHYECKOTO 3JIEMEHTa B
coequaeHnu. MH(popmanys, KOTOpyI0 HECYT XUMUIECKUE (POPMYIIBL.

BanentHocts. CtpykrypHbIE (OpMyNibl. XWUMHUYECKHE DJIEMEHTHI C IOCTOSHHOM W TEPEMEHHON BaJICHTHOCTBHIO. BEIBOI hopmyInbl
COEJIMHEHUS 10 BaJeHTHOCTH. OmpeesieHne BaleHTHOCTH XMMHUECKOTo 3JeMeHTa o gopmyie BemectBa. CocTtaBiieHue Ha3BaHUN COEAMHEHUH,
COCTOSIIIIMX U3 ABYX XMMHYECKHUX AJIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH MOCTOSIHCTBACOCTABABEILIECTB.

XHUMHUYECKUE peakuuu. PeareHTel M NMpoAyKThl peakuuu. [Ipu3Haky XMMUYECKHMX PEaKUUi. YCIOBHS X INPOTEKAaHUSA U NMPEKPaILCHUS.
Peakuuu ropenns. OK30TepMUUECKHUE U SHAOTEPMUYECKUE PEAKIIUH.

3aKOH COXpaHEHHUS Macchl BellecTB. XuMudeckue ypaBHeHHs. CocTaBieHHE XMMHYECKUX ypaBHeHuM. MHpopmarus, KOTOpPYO HECET
XUMHUYECKOE YPAaBHEHHE.

Knaccudukanus XMMHYECKUX peakuil 0 COCTaBy U YUCILY PEareHTOB U MPOAYKTOB. THUIBI XMMHUUECKUX peakiuil. Peakiuu coenuHeHus,
paszioxkeHus, 3amelienns u oomena. Karanuzaropsl u kataaus.

JdemoncTpanmnu
*  KoJeKkiusa MaTepruaioB U U3ACJIUN U3 HUX.
*  Monenu, UCToIb3yeMbIe Ha ypoKkax (pu3nku, OM0I0TuHu U reorpaduu.
*  OObEMHBIE U IIAPOCTEPKHEBBIE MOJIETN HEKOTOPHIX XUMHUUECKHUX BEILIECTB.
*  Mojenu KpUCTaNTNYECKUX PEIIETOK.
* CoOupanue npubopa JUist MOJIy4eHHs Ta3a U IpoBEpKa ero Ha repMETUYHOCTb.
* Bosronka cyxoro jibja, Hoja uian HadTaauHa.
* ArperaTHble COCTOSTHHS BOJBI.
* Paznenenue AByX HECMEIIMBAIOIINXCS KHUIKOCTEH C TOMOIIBIO AETUTEIBHON BOPOHKH.
*  JlucTUILIATOP U ero paboTa.
* VYcranoBka ans GuinbTpoBaHus U e€ padora.
* VYcraHoBKa AJs BeIIapUBaHus U e€ padora.
*  Komnekuus O6ITOBBIX TPUOOPOB TSI GUIBTPOBAHHS BO3TyXA.
* Pazgenenue kpacsiero BemiecTsa guomMacTepa ¢ IOMOIIbI0 OyMaXKHOI XpomMaTorpaduu.
*  Mogenu annoTPONHBIX MOAU(PHUKAIINI YTIepoa U CephI.



* IlomyueHnue o30Ha.
e Tloprpers 1. 1. Bepuemuyca u JI. Y. Menzeneesa.
* KopoTkoneproaHslii M JUIMHHOTIEpUOAHBIN BapuaHTsl [Iepnoandeckoii cucremsl /. 1. Menaeneesa
* KoHcTpyupoBaHue LIApOCTEPKHEBBIX MOAEIIEH MOJIEKYJI.
* Anmnapar Kumnma.
* PaznoxeHue buxpomara aMMOHHUSI.
* T'openue cepbl U MArHUEBOU JIEHTBHI.
* Tloptpetrsl M. B. JlomonocoBau A. JI. JIaByasbe.
*  OmnbIThl, WUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS MacChl BEIIECTB.
* Topenue docdopa, pacTBOpeHuUE MPOIYKTa FOPEHUS B BOJE U UCCIIEIOBAHUE MTOJIyYEHHOTO PACTBOPA JIAKMYCOM .
*  BzanmogelcTBHE COJIITHON KUCIOTHI C IIMHKOM.
* Tlomyuenne ruapokcuna meau(Il) u ero pasznokeHue Mpu HarpeBaHUH.
JlaGopaTopHbIe ONBITHI
. O3HaKOMJICHHE C KOJIJIEKIIMEH Tab0paTOPHO TOCY/IBI.
. I[IpoBepka mpubopa /17151 MoTydeHUs ra30B Ha TePMETUYHOCTb.
. O3HaKoMIIeHHE C MUHEpalTaMH, 00pa3yIOIIMMH TPAHUT.
. IIpuroToBiieHHE TE€TEPOrE€HHONM CMECH MTOPOLIKOB CEPBI U KeJle3a U UX Pa3esICHuUE.

1
2
3
4
5. B3auMojielicTBHE PaCTBOPOB XJIOPHIOB M HOAUJIOB KAllMsl ¢ pACTBOPOMHHUTpaTa cepedpa.
6. Ionyuenne rugpoxcuna meau(1l) u ero B3aMMOAEHCTBUE C CEPHOM KMCIOTOIA.

7. B3auMoJieficTBHE PacTBOPA COIbI C KUCIIOTOIA.

8. IIpoBepka 3aKOHA COXPAaHEHHs MACCHI BEIECTB Ha IIPUMEPE B3aUMOIEHCTBHSA MIENOYU U KUCIIOTHL.

9. TIIposepka 3aKoHa COXpaHEHHs MAcCChl BEIIECTB Ha IIPUMEPE B3auMoAeicTBUs ménouu u cou xeiesa (1)
10. Pasnoxenue nepokcuaa BOJOPOa ¢ MOMOINbI0 okeuaa mapranmna (1V).

11. 3amemnienue xKene3oM MeIu B MEJHOM KyIOPOCE.

IIpakTnyeckne padéoTnl

1. 3HaKOMCTBO C J1ab0paTopHBIM 000pyaoBaHKeM. [IpaBrina TeXHUKN 0€30MMacHOCTH TPH paboTe B KaOMHETe XUMUH. HeKoTopbie BUIBI
pa0or.



2. Amnanus3 04BbI
Ba:kHeiilue npeacTtaBuTe/ M Heopranmyeckux BemecTs. KojimuecTBeHHbIEOTHOIIEHUSI B XUMUM
CocraB Bo3ayxa. [lonarue 06 00bEMHOM 7071 KOMITOHEHTA IPUPOAHON Ta30BOI cMecH — Bo3ayxa. Pacuér o0béma koMmoHeHTa
ra3oBOM CMeCH T0 ero 00bEeMHOM J0J1e M1 HA000POT.
Kucnopoa. O3omn. [onyuenue kucnopona. Codupanue u pacrno3HaBaHue KUCIOopoaa. XUMHUYECKHUE CBOMCTBA KUCIOPOIa: B3aMMOIEHCTBHE C
MeTajlJlaMu, HEMETaJUIaMU U CJIO’KHBIMU BeliecTBaMu. [Ipumenenue kucnopoaa. Kpyrosopot kucinoposia B mpupoie.
Oxkcunpl. ObpazoBaHue Ha3BaHUM OKCHIOB 10 UX popmynam. CocTaBieHue GopmMya OKCHUIOB MO WX Ha3BaHUsAM. [IpeacTaBuTe M OKCUIOB:
BOJIa U YIJIEKHUCIIBIH ra3, HeraiéHasi U3BeCTb.
Bonopon B mpupoie. @uznueckue U XMuMUYECKUE CBOMCTBA BOJOPO/IA, €T0 MOJIy4E€HUE U IPUMEHEHHE.
Kucnotsl, ux cocras u kinaccuduxanus. Muaukaropsl. Tabnaumna pactBopumoctu. ColisiHas U cepHasi KUCIOThI, UX CBOMCTBA U
MIPUMEHEHHE.
Conu, x cocTtaB 1 Ha3BaHus. PactBopumMocTs coseil B Boje. [IpencraBurenu coseit: Xinopua HaTpusi, kapOoHaT HaTpus, pocdaTt KaabIys.
[Tocrostnnas ABoraapo. KonnuectBo BeniectBa. Mok, MonsipHas macca. KpaTHble e JMHULIBI N3MEPEHUS KOJIMYECTBA BEMIECTBA —
MUJIJTUMOJIb U KHUJIOMOJIb, MUJIJTUMOJISIPHAS. M KMJIOMOJISIPHAsI MacChl BEILIECTBA.
Pacuétel ¢ ucnonb3oBaHNEM MOHATUH «KOJIMYECTBO BELIECTBA», «MOJISIPHAS MACCa», «ITOCTOSTHHAsT ABOTapoy.
3akoH ABorazipo. MoJisipHbIi 00bEM Ta3000pa3HbIX BellecTB. OTHOCUTENBHAS IFIOTHOCT OJHOTO Ta3aro JPyroMy.
KpaTHbie equHUIIBI U3MEPEHUS — MUUTUMOJISIPHBIA U KUJIOMOJIIPHBIA 00BEMbI Fa3000pa3HbIX BEIIECTB.
Pacuérbl ¢ ncnonab30BaHUEM MOHATHI «KOJTUYECTBO BEIIECTBAY, «MOJISIPHASA Maccay, «MOJIIPHBINA 00BEM ra30B», «IIOCTOSIHHASI ABOTAIpO».
Pacuérhl ¢ rcnonb30BaHUEM MOHITHI «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MAcCCay, «MOJISIPHBII 00bEM ra30B», «4UCIO ABOTaIpO».
I'unpocdepa. KpyroBopoT Bofbl B ripupoae. Pusndeckue 1 XMMUYECKUE CBOWCTBA BOJIbI: B3AUMOICHCTBUE C OKCHIAMH.
OcHoBaHus, ux cocraB. PactBopuMocTs OCHOBaHMI B Boje. VI3MeHeHue OKpackd MHIMKATOPOB B ILIeJIO4HOM cpene. IlpeacraBurenu
1IeI04Yel: THAPOKCHU Il HATPUSL, KAJIUS U KaJbIIUs.
PactBopuTens u pactBopEHHOE BeniecTBO. PacTBopbl. PactBopenue. [ 'mapatel. MaccoBas 10Jisi pacTBOPEHHOIO BelecTBa. PacuéThl,
CBSI3aHHBIE C UCHOJb30BAHUEM TIOHITHS «MACCOBAsl 10J151 PACTBOPEHHOIO BEILIECTBAY.
JdeMoHcTpanuu
* OrmpeneneHue coepKaHus KUCIOPOIa B BO3IYXE.
* TlonyueHue kucIOpoOaa pa3ioKEHUEM ITEpMaHraHaTa KaJlusl U IEpOKCUIa
BOJOPOJA.
* CobupaHue METOJIOM BBITECHEHHUS BO3/TyXa M BOJIbI.



* Pacno3HaBaHUEKUCIIOPOa.
* Topenue maruus, xxenesa, yris, cepbl 1 Gochopa B KUCIOPO/IE.
*  KoJekius OKCUI0B.
* [lonyuenue, coOupaHue 1 pacro3HaBaHUE BOJOPOIA.
* [T'openue Bogopoaa.
* BzaumoseiictBue Booposa ¢ okcugom meau(Il).
® KOJ'IJ'IGKIII/I?I MUHEPAJIBbHBIX KHUCJIOT.
* IlpaBuno pa3daBieHUs CEpOMl KUCIIOTBHI.
*  Komnekuus coJieu.
* Tabnuua pacTBOPUMOCTH OCHOBAHHM, KUCJIOT U COJIEH B BOJIE.
® HGKOTOpBIe METaJlJIbl, HCMETAJIJIBI U COCAMHEHU A KOJIMYCCTBOM BCIIICCTBA B 1 MOJTB.
*  Mopenb MOJISIpPHOTO 00bEMA ra3000pa3HBIX BEILECTB.
JlaGopaTopHbIe ONBITHI
12.  TlomyTHEHHE H3BECTKOBOM BOIBI IIPH IIPOITYCKAHUH YIIIEKUCIIOTO rasa.
13. [Tosmydyenune BOI0PO1a B3aUMOICHCTBUEM IMHKA U COJITHOM KHCJIOTHI.
14,  PacnosHaBaHue KUCIOT MHAMKATOPAMHU.
15.  M3MeHeHMe OKpacKH MHIMKATOPOB B ILEIOYHOM CpEJIE.
16.  OsmakomuieHue ¢ mpenapaTamMy JOMaNIHEN UM MKOJIBHOM alTeuKH — PacTBOPAMHM MEPOKCHIA BOJOPO/IA, CIIMPTOBOM HACTOMKHU HO1a
HAIIaTBIPHOTO CIUPTA.
IIpakTHyeckue padoTbl
3. TMonyuenue, coOMpaHue U paclo3HaBAHUE KHCIOPOJIA.
4. Tlony4enue, COOMpaHUEN PACIO3HABAHUE BOJOPOIA.
5. TIpuroToBiieHHE PACTBOPOB COJIEH C MX 3aJaHHON MacCOBOM J0JIENA.
OcHoBHbIE KJIacchbl HeOprannyeckux coeanuenunii O0o01eHNe CBEICHHH 00 OKCHAAX, X KJIacCU(UKALIUY, HA3BAHUSIX U
cBoiicTBax. CriocoObl MOTyYSHHS] OKCHJIOB.
OcHoBanusl, UX Kiaccu(uKalys, Ha3BaHUs U CBOICTBa. B3aumoielicTBrE ¢ KUCIOTaMH, KUCTIOTHBIMUA OKCHUIAMH U COJIIMU. PaznoxxeHue
HEPAaCTBOPUMBIX OCHOBaHM. CIIOCOOBI MOTy4eHUSI OCHOBAHHH.
Kucnotel, ux knaccubukanus u HazBaHua. OONIMEe XUMUYECKHE CBOMCTBA KUCIOT. B3auMopelicTBHEe KHUCIOT C MeETalulaMHu.



DNEeKTPOXUMHUYECKUH PsiJl HANPsLHKEHUN MeTaioB. B3auMoaeiicTBre KUCIOT ¢ OKCHIaMU METAJLJIOB.
B3aumoielicTBrE KUCIIOT C OCHOBAaHMSIMH — pPEeaKIus HeHTpanu3aui. B3auMoIeiiCTBUE KUCIIOT ¢ COJISIMH. [Tomyyenwne
OECKHUCIIOPOIHBIXH KHCIOPOACOACPKAIINX KUCIIOT.
Conn, ux KinaccuuKanus U CBOMCTBa. B3anmoeiicTBue coJield ¢ MeTaiaMu, 0COOCHHOCTH dTHX peakiuii. BzanMoaelictBue coieit ¢
COJISIMU.
I'eneTnyeckue psapl MeTaJIa U HeMeTauia. [ eHeTHYecKas CBsI3b MEXK/Iy KJIacCaMH HEOPTaHUIECKHUX BEIIECTB.
JlabopaTopHbIe ONbITHI
17. B3aumoelicTBre OKCHIA KANIBIUS C BOJOM.
18. TTomMyTHEHME N3BECTKOBOI BOIBI.
19. Peaknus meliTpamsanum.
20. Tlonyuenue ruppoxcunamenu(I) u ero B3anMoIeHCTBUE ¢ KUCIOTOM.
21. Paznoxenue ruapokcuna meau(1l) npu HarpeBanum.
22. B3anmoeiicTBIE KUCIIOT C METAIAMH.
23. B3anmoeiicTBIE KUCIIOT C COJISIMH.
24. O3HaKOMIIEHHUE C KOJUIEKIUEH COJEH.
25. Bsanmoneticteue cynbdara meau(Il) ¢ xenesom.
26. B3aumoieiicTBHE COJIeH C COJISIMHU.
27. T'eHeTnyecKas CBA3b Ha IPUMEPE COEIMHEHUM MEIH.
IIpakTHYeckue padoThbl
6. Pemrenue SKCIIepUMEHTAJIBHBIX 3a/1a4.

Iepuoauyeckuii 3axon u [lepuoanyeckasi cucTeMa XUMHYECKHX 3JIEMEHTOB
J. . MenesieeBan CTpOEHNE aTOMA
EcTtecTBeHHbBIE ceMelicTBa XUMUYECKUX DTIEMEHTOB: IETIOUYHBIEH IEIOUHO3EMENTbHBIE METAJIIbI, TaIOTeHbI, HHEPTHBIE (OJIaropoHbIe) Ta3bl.
AmpoTepHOCTh. AM(OTEpHBIE OKCUIBI U TUIPOKCUIBI. KOMIUIEKCHBIE COTTH.

OTKpLITI/Ie I[ H. MenneneeBsIM Hepnozu/lqecxoro 3aKOHa U CO3JaHuC MM Hepnonnqecxoﬁ CHUCTEMBI XUMHUYCCKUX 3JICMCHTOB.
ATOMEBI Kak (bopMa CyHIE€CTBOBAHUA XUMHUUCCKUX 3JICMCHTOB. OcHOBHbBIC CBCJACHUA O CTPOCHUH aTOMOB. ﬂOKa?»aTeJ'IBCTBa CJIOKHOCTH

CTPOCHHA aTOMOB. OnbIThI Pe3epq)op)1a. HnaHeTapHaﬁ MOJCIIb CTPOCHHUA aTOMaA.



CocraB aTOMHBIX siiep: NPOTOHBI, HEUTPOHBI. OTHOCUTENbHAs aTOMHas Macca. B3aWMOCBS3b TMOHATHM «IPOTOH», «HEUTPOHY,
«OTHOCHUTEJIbHAsI aTOMHAs Maccay.
Muxkpomup. DnekTpoHbl. CTpOEHHUE 3JIEKTPOHHBIX YPOBHENW aTOMOB XUMHUecKUX 37eMeHTOB NeNe 1-20. TloHsTHE O 3aBEpILIEHHOM
AJIEKTPOHHOM YpPOBHE.
N3otomnbl. ®dusnueckuii cmpicn cumBoiuku llepuommyeckoit cucrembl. CoBpemeHHas (opmynupoBka I[lepumoanueckoro 3akoHa.
W3meHeHust CBOMCTB 37IEMEHTOB B IEPHOJaX U Ipynnax, Kak QyHKIUS CTPOSHUS 3JIEKTPOHHBIX 000JI04€K aTOMOB.
XapakTepuCTHUKA JIEMEHTA-METAaJIa U 3JIEMEHTa-HEMETAILJIA TT0 UX MOJI0KEHUIO B [lepnoandeckoi cucreme Xumuyeckux 3ineMenToB 1. WM.
MeHnneneesa.
JdeMoHcTpanuu
*  Paznuunsie hopmbl TAOIUII TEPUOTUIECKON CHCTEMBI.
* MopaenupoBanue noctpoenus Ilepuoauueckoii cucrems! . 1. Menaeneesa.
*  Mojenu aTOMOB XUMHYECKUX SJIEMEHTOB.
*  Mogenu aToMOB 3JIeMEHTOB 1—3-r0 1epro 108
JlaGopaTopHbIe ONBITHI.
28. Tlonyuenne aM(pOTEPHOTO THAPOKCUIA H HCCIETOBAHUE ETO CBOKCTB.

XumMuuyeckasi CBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHTEIbHBIE p€aKIuu

WNonnas xumuueckas cBsi3b. MoHbI, 00pa3oBaHHbIE aTOMaMHU METAJJIOB U HeMeTalIoB. CxeMbl 00pa30BaHUsl HOHHOM CBSI3U Ui OMHAPHBIX
coenuHeHuil. loHHbIE KpUCTaNIMYeCKHe PEeIIETKU U (pU3MUecKue CBOMCTBA BEUIECTB € 3TUM TUIOM pemérok. [lonstue o dopmynbHol enquHuIEe

BELIECTBA.

KoBaneHTHass XuMHuYecKasi CBS3b. DJEKTPOHHbIE U CTPYKTYpHble (opMmynbl. KoBaneHTHas HenossipHas cBsizb. CxeMbl 00pa3zoBaHMs
KOBAJIEHTHOM CBS3U Ul OMHAPHBIX COEAMHEHMH. MOJeKyIsipHble U aTOMHbIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BELIECTB C 3TUM THUIIOM
pELIETOK.

DNEeKTPOOTPULIATENBHOCTb. Psisl anekTpooTpunarensHocTd. KoBaneHTHas mojsipHas xumudeckas cBs3b. J(umonb. Cxembl oOpa3oBaHUs
KOBAJICHTHOM MOJISIPHOM CBSI3U JUIl OMHApHBIX cOoeAMHEHU. MoJeKynspHble 1 aTOMHbIE KPUCTANIMUECKUE PEIIETKH, CBOMCTBA BEIIECTB C ATUM
TUIIOM PELIETOK.

Merannnueckass XUMHUYECKash CBSI3b M METAJUIMUECKash KpUcTaiuindeckass pemérka. CBoiicTBa BEIIECTB C ATMM THUIIOM pemérok. Eaunas

npupoaa XUuMHICCKUX CBs3€I.



Crenenp okucnenusi. CpaBHEHHE CTENICHH OKUCICHUS U BaleHTHOCTH. [IpaBuiia pacuéra cTeneHei OKUCIeHus mo GopMmyaaM XUMUYECKUX

COEIMHEHMI.

KJIaCCOB.

OKHUCIIMTEIEHO-BOCCTAHOBUTEIILHBIC pCaKkuuu. OHpCIICJICHI/IC CTCIICHCH OKHCIICHUS s 9JICMCHTOB, 06pa3y101111/1x BCIICCTBA PA3HBIX

PeaKHI/II/II/IOHHOFO oOMEHA ¥ OKHCIUTEIIHLHO-BOCCTAHOBHUTCILHEIC pCaKknuu.

Okucimrens, u BOCCTaHOBHUTCIIb,

BoccranoBjieHHe. CocTaBICHHE ypaBHeHI/If/'I OKI/ICJII/ITGJILHO'BOCCTaHOBI/ITGJII)HBIXpeaKIII/Iﬁ MCTOAOM IJICKTPOHHOTI'O OajaHca.

JdeMoHcTpanuu

Buneo ¢parments! u crnaiinel «MoHHAsS XUMUYECKasi CBSI3b ».
Konneknms BenecTB ¢ HOHHOM XMMHUYECKO# CBS3BIO.

Mo 1eny MOHHBIX KPUCTAUTMYECKUX PEIIETOK.

BuneodparmenTs! u ciaiipl «kKoBageHTHasIXUMUYECKast CBA3bY.
Kosutekuus BemecTB MOJIEKYJIIPHOTO U aTOMHOTO CTPOEHHS.
Moieny MOJEKYISIPHBIX U @aTOMHBIX KPUCTAJUTMYECKUX PEIIETOK.
BuneodparmenTs! u ciaitnbl «MeTammndeckas XUMAYECKast CBSI3bY.
Komnexmus «MeTtamiabl B CILIaBEI».

B3anMopelicTBrE IIMHKA C CEPOH, COMTHOMN KHCI0TOM, Xmopuaom meau (11).

I'openue maruusi.
B3anmopaericTBre XJI0pHOUM U CEPOBOJOPOTHOM BOJIBI.

JlaGopaTopHbIe ONBITHI

29. W3rotoBneHue MOIENH, UILTFOCTPUPYIOILEH CBOMCTBA METAILIMYECKON CBSA3H

OKHCJICHHEC U



Conepxxanue nporpaMmmbl
Xumus 9 kiaace
(70 uyacoB, 2 yaca B HeJIeJI10)
IMoBTOpeHUe U 00001IeHNE CBeeHMI 1O Kypcy 8 Kiacca

bunapusie coequnenus. OKcupl cosieoOpazyroime 1 Hecosieoopasyromue. ['mapokcuipl: ocHoBaHUs, aMm(poTepHbIe, KUCI0Thl. CpeaHue,
KHCJIbIE, OCHOBHBIE COJIH.

O06o001eHre cBeIeHN 0 XUMUYECKUX peakiusax. Kimaccudukanus XuMHUIeCKUX peakinii Mo pa3auaHbIM OCHOBAHUSIM: COCTaBYy M YHCITY
pearupyromux u o0pa3yronuxcsi BEMIECTB, TEIUI0BOMY (G (dEKTy, HalpaBIECHUIO, H3MEHEHHUIO CTETICHEW OKHUCIICHUSI JIEMEHTOB, 00pa3yIouX
pearupyroime BemecTna, pase, HCoIb30BaHUI0 KaTaau3aTopa.

[TonsaTHE 0 CKOPOCTH XUMHUYECKOH peakiuu. DakTophl, BIUAIONINE Ha CKOPOCTh XUMUYECKUX PEAKIINNA: MPUPO/Ia pearupyrollnuX BEIIeCTB,
WX KOHIIEHTpAIUs, TeMIIEPaTypa, IJI0Iaab COMPUKOCHOBEHHS, HATMYNE KaTaim3aTopa. Karamus.

JdemMoHcTpanmuu
* O3HaKOMJICHHE C KOJUICKIIUSAMH METaJUIOB U HEMETAJIIOB.
*  (O3HakKOMJIEHHE C KOJUICKIIUSIMH OKCHJIOB, KMCJIOT 1 COJICH.
* 3aBHUCHMOCTb CKOPOCTH XUMHUYECKON peaklUy OT IPUPOAbI pearupyrouux BelecTs.
* 3aBHUCHMOCTb CKOPOCTH XMMHUECKOHN peakiuy OT KOHIIEHTPAIUU Pearupyroninx BemecTB.
* 3aBHUCHMOCTbh CKOPOCTU XUMHUYECKOHN peaklnu OT IUIOIaIn
CONPUKOCHOBEHHUS PEarupyrOIIUX BEUIECTB (KKUTISIIUN CION»).
* 3aBHUCHMOCTb CKOPOCTH XMMHUECKON peaklUy OT TeMIIepaTyphl pearupyrouux BelecTs.
JlaGopaTopHbIe ONBITHI
BsaumoneiicTBue aMMHaka u XJI0poBOJIOPO/IA.
Peaknus nerrpanuzanuu.
Habmronenue ternoBoro 3pdexra peakiuy HenTpanu3aiuy.
BzanmopeiicTBre cepHoii KUCIOTHI ¢ okcuaoM meau (11).
Pa3noxxeHne mepokcuaa BOA0POAa ¢ MOMOIIBIO KaTallasbl KapTodes

ook whE=

3aBHCHMOCTb CKOPOCTH XUMHUYECKOH peakliy OT MPUPO/Ibl pearupyrolInX BEIECTB Ha IPUMEpE B3aUMOCHCTBHUS pacTBOPOB THOCY Ib(aTa
HaTpus U XJopuaa 6apusi, THOCYIb(aTa HATPUS U COJISTHON KUCIIOTBHI.

7. 3aBHUCHMOCTh CKOPOCTH XUMHUYECKOU peaKknuu OT NpUpPOAbl MCTAJIJIOB IIPU UX B3aHMMOJCUCTBUH C COJISHON KHUCIOTOM.



8. 3aBHCUMOCTBL CKOPOCTH XMMHYECKON PEAKIIUH OT IPUPOIbI KUCIIOT P B3aUMOICHCTBHH HX C HKETE30M.

9. 3aBHCUMOCTBH CKOPOCTH XMMHYECKON PEAKIIUH OT TEMIIEPATYPHL.

10.  3aBHCMMOCTBH CKOPOCTH XUMHUYECKOM PEAKIINM OT KOHIIEHTPALIUH.

11.  3aBUCHMMOCTH CKOPOCTH XMMHUECKON PEAKIIUK OT ILIOMIA (i CONPUKOCHOBEHHUS PEArnpyOIIUX BEIIECTB.
12.  3aBMCMMOCTBH CKOPOCTH XMMHUYECKOM PEAKLIMH OT KaTaIu3aropa.

XuMHYECKHE P€aKIUA B PaCTBOPAX 3JIEKTPOJIUTOB

[TonsaTue 06 >MEKTPOUTUUECKON TUCCOIHAIIUN. DICKTPOJIUTHI M HEDNIEKTPOIUTHI. MeXaHU3M JUCCOIHMAIINH SJIEKTPOIUTOB C PA3IUYHBIM
xapakTepoM cBsi3H. CTeTIeHb dJIEKTPOTUTHIECKON nuccornanni. CHIbHBIC U CTa0bIe AJIEKTPOIUTHI.
OcCHOBHBIE TIOJIOKEHUST TEOPUHU AMEKTPOIUTHIECKON aucconmanun. Kimaccudukamsi HOHOB U UX CBOMCTBA. KUCIOTHI, OCHOBAHMS M COJTH
KaK AJIeKTpoauThl. VX kmaccudukanus v JuCCOIraIms.
OO0mre XMMHUYECKHE CBOMCTBA KUCIIOT: M3MEHEHNE OKPACKH MHIMKATOPOB, B3AaMMOJICHCTBHE C METAJUIAMH, OKCHJIAMH U THAPOKCHIAMU
METAJIJIOB M COJIIMU. MOJIeKYIIsIpHBIE U HOHHBIE (TTOJTHBIC U COKPAIIEHHBIC) YPaBHEHUS PEaKITHil.
XUMUYECKUH CMBICIT COKPAIIEHHBIX YPABHEHHI. Y CIIOBUS IPOTEKAHUS PEAKLIMI MEX Y AIEKTPOIUTAMHU 10 KOHIIA. Ps/T akTUBHOCTH METaJIOB.
OO01Me XuMUYECKHEe CBOMCTBA IIEJIOUEH: B3aNMOACHCTBHE C KUCIOTAMM, OKCHUAAMH HEMETAIIIOB, cojiaMu. OOIIne XUMHYECKIE CBOMCTBA
HEpPAaCTBOPUMBIX OCHOBAHHUI: B3aMMOACHCTBHUE C KUCIOTAMHU, PA3JI0KEHUE ITPU HAarpEeBaHUH.
OO0mue XUMHUYECKHE CBOMCTBA CPEIHUX COJICH: B3aMMOJICHCTBHE C KHCIOTaMH, IIEI0YaMH, COJSIMH M MeTalllaMu. B3aumoelicTBue
KHCJIBIX COJICH CO IIeoYaMH.
IM'uaponus, kak 0OMEHHOE B3aUMOJCHCTBUE COJIeH C BOAOW. [ MIpOJIN3 COMTM CHIIBHOTO OCHOBAHUS M CIIa00# KUCIOTHI. [ uaponu3 comu
c1aboro OCHOBaHUS U CUIIbHOM KucaoThl. [1lkana pH.
CBolicTBa KUCIIOT, OCHOBAHUM, OKCUOB U COJIEH B CBETE TEOPUHU DIEKTPOJUTUUECCKON AUCCOIUALINMI U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii.
JdemoncTpanum.
* lcnblTaHue BELIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOTHOCTb.
*  3aBHCHUMOCTb EKTPONPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPAIUH.
* JIBM>KEHHME OKpAIIEHHBIX HOHOB B 3JIEKTPUUYECKOM TMOJIE.
* OmnpeneneHue xapakrepa cpebl B paCTBOpax CoJieH.



JlaGopaTopHbIe ONBITHI

13. Muccoumaims cnabbiX SIEKTPOJIMTOB HA IPUMEPE YKCYCHON KHUCIIOTHL

14, Vi3smMenenue oKpacku MHAUKATOPOB B KUCJIOTHOM CpeIe.

15.  Peakums HefTpanu3anuy pacTBoOpa MEIOYN PA3IMYHBIMU KMCIOTAMM.

16.  Tlomyuenue rugpoxcuna meau (I).u ero B3auMoAEHCTBHIE ¢ PA3IMIHBIMA KMCIOTAMH.
17. BzaumoeiicTBrE CHIBHBIX KHCIIOT ¢ okcumoM meau (11).

18-20. BzaumoeiicTBrEe KUCIIOT C METAJLIAMH.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlosy4eHue CTyqHsA KPEMHUEBOM KUCIIOTHL

23. KauecTBeHHas peakiys Ha XJIOPHUJL - WIH CYIbhaT-uOHbI

24. VI3MeHeHne OKpACKH UHIMKATOPOB B IEIOYHON CPEJIE.

25. BzaumopeiicTBUE mEeIoUei ¢ yIIeKHCIIBIM Fa30M.

26. KauecTBeHHAs peakiys Ha KATHOH AMMOHMSI.

27. Tomyuenue rugpoxcuaa meau (11) u ero pasnoxenue.

28. BzaumopeiicTBue KapOOHATOB C KUCIOTAMH.

29. Ilomyuenue ruapokcuna xkenesa(lll).

30. BzaumopeiicTBue xenesa ¢ pactsopom cyiabdara memu (11)

IIpakTHYeckue padoThbl

1. CsoiicTBa KUCIIOT, OCHOBAHUIA, OKCHIIOB U COJIEH B CBETE TEOPUH DJIEKTPOJUTHYECKON AUCCOIMALIMM U OKUCIUTETBHO-
BOCCTAHOBHUTEJIbHBIX PEAKI[HIA

HemeTanabl 1 UX COeJMHEHU S
CTpOGHI/IC aTOMOB HEMCTAJIJIOB M HX IIOJIOKCHHEC B HepHOHquCKOﬁ cucteme. Psag QJICKTPOOTPUIATCIIbHOCTH. KpI/ICTaJ'IJ'II/I‘IeCKI/Ie peI_HéTKI/I
HEMCTAJUIOB — IIPOCTBIX BCIICCTB. AJIJ'IOTpOHI/IH u eé IMPUYIUHBIL. du3nyeckue CBOMCTBa HEMETAJLIIOB. O6mne XHMHUYECKHE CBOMCTBA HEMETAIIOB:
OKHCJINTCIBHBIC 1 BOCCTAHOBUTCIILHBIC.
FanoreHH, CTPOCHUC UX ATOMOB U MOJICKYII. dusznyeckue U XUMHYECKHE CBOMCTBA raJOTCHOB. 3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB
TaJJOI'CHOB B 3aBHUCUMOCTU OT HX IIOJOKCHHUSA B HepHOHquCKOﬁ cucrteme. HaxoxaeHue rajJoreHOB B npupoac U HUX IMOJYYCHHUC. 3HadeHUE U
MMPUMCHCHUC I'aJIOT'CHOB.



I'amoreHoBOIOPOABI M COOTBETCTBYIOLME MM KHCJIOTBHI: IIJIaBUKOBas, COJIsIHAs, OpOMOBOJOpOJHAs, HMOAO0BOAOpOJHas. [ amoreHusl.
KauectBennsie peakiiuu Ha rajJoreHu-uoHsl. [I[puMeHenne coeuHeHni rajJoreHoB U UX OMOJIOTHYECKas! POJib.

O6mmas xapaktepuctuka 3meMeHToB VIA-rpynmnel. Cepa B mpupoje 1 e€ noydeHue. AJIOTPONHbIE MOIU(UKAIIUN CEPbl U UX CBOWCTBA.
XHUMHUYECKUE CBOMCTBA CEPBI U €€ TPUMEHEHUE.

CepoBoIOpOA: CTPOCHHE MOJEKYINBI, (U3UYECKHE W XUMHUYECKHE CBOWCTBA, IMOJIydeHHE W 3HadyeHue. CepoBOJOpOIHAs KHUCIOTA.
Cynbdunel 1 ux 3HaueHue. JIroMMHOPOPBHI.

Oxcwup cepot (1V), cepuuctas kuciota, cyabhuthl. KadecTBeHHast peakiiust Ha CyIb(QHUT-HOH.

Oxcun ceps (VI), cepras kucnora, cyiabdarsl. Kpucrammoruaparel. KauectBenHas peakiust Ha Cyiib(ar-HoH.

CepHasi KHCIIOTa - CHUJIBHBIN 3eKTposuT. CBOWCTBA pa30aBICHHOW CEPHOM KHUCIOTHI, KaK THUIIMYHOW KHUCJIOTBHI: B3aUMOJCHCTBHE C
MeTaJUlaMH, OCHOBHBIMH M aM(pOTEPHBIMU OKCHUJAMH, OCHOBAaHUSMH W aM(OTEPHBIMU THAPOKCHIAMH, COJsIMH. KadecTBeHHas peakius Ha
cynb(haT-uoH.

OO0mrast xapakTepucTHKa JJIEMEHTOB VA-Tpynmbl. A30T, CTPOCHHE aToMa M MOJIeKynbl. Du3ndyeckne W XWMHUYECKHE CBOWCTBA H
MIPUMEHEHHE a30Ta. A30T B IPUPO/JIE U €r0 OMOJIOTHYECKAs! POJIb.

AMMHaK, CTpOEHHWE MOJEKYJIbl W (U3MYecKue CBOMCTBA. AMMHAyHas BOJIA, HAIIATBIPHBIA COHPT, TUApAT aMMmuaka. JloHOpHO -
aKUENTOPHBIM MexaHu3M oOpa3oBaHHMs KaTHOHa aMMoOHMs. BoccraHoBuTenbHbIE cBoiicTBa ammuaka. Coilu aMMOHHUS U UX TNPUMEHEHHE.
KauectBeHHas peakuys Ha KAaTHOH AMMOHHSL.

Oxcuzpl a30Ta: HecoJaeo0pa3yroUue U KHUCIOTHbIE. A30THUCTasi KHCIOTa M HUTPUTHL. A30THas KUCIOTa, €€ MOJy4YeHHE M CBOWCTBA.
Hurparsi.

®docdop, crpoenne aroma u amwtorporus. Pochunsl. Pochun. Oxcupa docdopa(V) u oprodochopnas kuciaora. Docdarel. DochopHbIe
ynoopenusi. THCeKTUIMABI.

OO6mas xapakTepucTuka sneMeHToB [V A-rpynmnbl: 0COOEHHOCTH CTPOEHHS aTOMOB, MPOCTHIX BEIIECTB U COSAMHEHUN B 3aBUCUMOCTU OT
noJioxkeHus sneMeHToB B [lepuoanueckoii cucreme. Yriaepoa. AJIOTPONHbIE MOAU(PHUKAIIMK: anma3, rpadut. AMopdHBIN yriaepoa U ero copra:
caka, aKTUBHPOBAHHBIN yroib. AncopOuus. XuMudeckue cBoicTBa yriepoaa. KokcoxuMmudyeckoe Mpou3BOJICTBO U ero mpoaykuus. Kapoumsl.

Oxcup yraepona(Il): ctpoenue Mosekynbl, moidydeHue u ero cpoiictBa. Okcup yriaepoaa(IV): crpoenue MoseKynbl, MOJIYYEHHE U €ro
cBO¥cTBa. YrosibpHas kucioTa. Coiau yroiabHON KUCIOTHI: KapOOHATHI U THAPOKapOOHATh. TexHndyeckas U MUIleBas Co/a.

Heoprannueckue u opraHu4eckue BEIIECTBA. Y TJIEBOJAOPO/Ibl. XUMUUYECKOE CTPOEHUE OPraHMYECKUX BEUIECTB, KAK MOPSI0K COETUHEHUS
aTOMOB B MOJIEKYJI€ IO BaJICHTHOCTH.

MertaHn, 3TaH, Kak NpeAeNbHBbIC YIIIEBOJOPOJbl. DTHICH W alleTHJIEH, KaK HempeesibHble (HEHACHIIICHHbIE) YIIeBOAopoIbl. ['opeHue
yriaeBo10pooB. KauecTBEeHHbIE peakIIuu Ha HENMPEIeIbHbIE COCTMHEHMUSL.



OTWIOBBIN CIIUPT, €ro MoJlydyeHue, NpuMeHeHue u pusnonorndeckoe neiicrsue. Tpéxaromuslii ciupt raunepuH. KayecTBeHHas peakuus
Ha MHOTOQTOMHBIE CITUPTHL. YKCYCHAS - TPEACTABUTEINb Ki1acca KapOOHOBBIX KUCIIOT.
Kpemuuii, ctpoenue ero aroma u cBoiicrsa. Kpemuuii B npupone. Cunnuuel u cuiiad. Oxkeun kpemuus(1Y). Kpemuuesas kucnora u eé
COJIH.
[IpousBocTBO crekiia u nemeHTa. [Ipoaykius cuMKaTHON IPOMBIIIIJIEHHOCTH: ONTHYECKOE BOJIOKHO, KepaMuka, ¢papdop, pasHc.
Onrtuyeckoe BOJIOKHO.
Hemerannel B npupone. @pakunoHHasi neperoHka >KUJIKOTO BO3AyXa Kak CrocoO MoIydeHus KHUCIopoAa, a3oTa, aproHa. llomydenue
dbocdopa, kpemHUS, XJI0pa, Hoaa. DIEKTPOIN3 PACTBOPOB.
[Tonyuenue cepHOIl KMCIOTHI: CHIPHE, XUMHU3M, TEXHOJIOTHYECKAsi CXEMa, METO/T KUIIAIIETO CJI0sl, IPUHLIUIIBI TeII000MeHa, MPOTUBOTOKA U
nupKyisiuu. Oneym. [Ipon3BoaCTBO aMMuUaKka: ChIPbE, XUMHU3M, TEXHOJOTHUYECKAS CXEMA.
JdeMoHcTpanmuu
e KouleKkius HeMEeTalJIOoB.
e Moenu KpUCTAUNINYECKHUX PEIIETOK HEMETAIUIOB: ATOMHBIE I MOJIEKYJISIPHBIE.
e O30HaTOp U NPUHLIUIIBI €70 PAOOTHI.
e ['opeHue HEeMETaIOB - MPOCTHIX BEILECTB: cepbl, pochopa, IPEeBECHOTO YIIs.
e OOpa31bl raJIOreHOB - MPOCTHIX BEIIECTB.
e BsaumopelicTBrE rajJoreHOB ¢ METAIIAMH.
e BriTecHeHue xjaopa 6poMOM MM HoJla U3 pacTBOPOB UX COJIEH
e Kosekuus npupoaHbIX COEUHEHHUN XJIOpa.
e BsaumogelicTBre cepbl C METALUIAMHU.
e ['openue cepsl B KUCIOpOAE
o Koumnexuus cynbGuaHbIX py..
e KauyecTBeHHas peakuus Ha Cyab(ua-UOH
e OO0ecrBeurBaHNE OKPALLIEHHBIX TKAHEH U IIBETOB CEPHUCTHIM I'a30M.
e BsaumozelicTBue KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJIBIO.
e OOyriaMBaHHe OPraHMUYECKUX BELIECTB KOHIIEHTPUPOBAHHON CEPHOI KUCIOTOM.
e Jlnarpamma «CocTaB BO3yXa».
e Bugneodpparments! u cnaiisl «[Ituusn 6a3zaps».



[Tomy4yenue, cobnpanue 1 pacrio3HaBaHUE aMMHUAKa.

Pa3noxxenne 6uxpoMara aMMOHHSL.

B3anMoeiicTBre KOHUEHTPUPOBAHHON a30THOU KUCIIOTBI C MEJIBIO.

['openue yepHoOro mopoxa

Pa3noxxenue HUTpaTa Kajius U TOPEHUE IPEBECHOIO yroJibka B HEM

OO0pa3iel MPUPOAHBIX coeMHEeHHH (ocdopa.

I'openue dpocdopa Ha Bo3ayxe U B KUCIOPOJE.

[Tonydyenue 6enoro dhochopa 1 UCTIBITAHKUE €TO CBOWMCTB

Komnexnust «O6pa3ibl MPUPOTHBIX COSTUHEHUHN YTIIIepOoIay

[Toptper H. /1. 3enunckoro. [lormomenne akTMBUPOBaHHBIM YIJIEM PaCTBOPEHHBIX BELIECTB MJIU I'a30B.
YeTpoicTBO MPOTHBOTrasa.

Monenu MoIeKyl MeTaHa, 3TaHa, STUJIEHA U alleTHIIeHA.

B3anmopeiicTBre aTHIeHa ¢ OPOMHOM BOJIOM M PACTBOPOM IEpMaHTaHATA KAWL
OO0mue XMMUYECKHe CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHas peakius HA MHOTOATOMHBIE CITHPTHI.

Komnexuust «O6pa3ipl IpUpOAHBIX COSTMHECHUH KPEMHUS.

Komnexkuus crekna, kepaMuKH, LIEMEHTA U U3JEIUNA U3 HUX.

Konexuust npotyKuuy CUIMKaTHON MPOMBIIUIEHHOCTH.

BuneodparmenTs! u ciaiinpl «IIpor3BoACTBO CTEKIIA U LIEMEHTaY.

Komnexkuus «lIpupoaHsie coenMHEHNS HEMETAIIOBY.

BuneodparmenTs! u cnaiiapl «@pakioHHas EPEroHKa )KUIKOTO BO3IyXa)
BuneodparmenTs! u cnaiifsl «Iloxydenne Bo1opoaa, KUCIOPOa U rajJoreHOB AIIEKTPOJIUTUIECKUM CIIOCOO0M.
Mogenu annapatoB 715 IPOU3BOJICTBA CEPHOM KUCIOTBHI.

Monenb KUISAIEro CIIOSL.

Monenb KOJIOHHBI CHHTE3a aMMHAKa.

Buneodparments! u cnaiiel «IIpon3BoacTBO CEPHOM KUCTOTHDY.
Buneodparments! u cnaiip! «IIpou3BoaCTBO aMMHUaKay.

Komnexkuust «CpIpp€ 1711 MOTy4EHUsI CEPHON KUCIOTBI.



JlabopaTopHbIe ONbITHI

31. Pacno3naBaHue rajloreHu 1-MOHOB.

32. KauecTBEHHBIE pEAKIIUK Ha CYIb(aT-HOHEL

33. KauecTBeHHas peakuus Ha KATHOH aMMOHHUSL.

34. XuMuueckue CBOMCTBA a30THOM KUCIIOTHI, KaK JIIEKTPOIINTA.
35. KavecTBennsle peakiuu Ha pocdhar-uoH.

36. IMonydyeHne U CBOWCTBAYTOJIBbHOM KUCIIOTHL

37. KadyecTBeHHas peakius Ha KapOOHAT-HOH.

38. Ilpomyckanue yriIeKucIoro ra3a 4epe3 pacTBOpP CUINKATA HATPHS.
IIpakTHyeckne padoTbl

2. U3yuenue CBOWCTB COJITHOM KMCIIOTHL.

3. U3ydenne CBOMCTB CEpHOMN KUCIIOTEL

4. Tlonyyenre aMMHaKa U U3y9EHHE €r0 CBOMCTB.

5. TTonyyeHue yriaeKkUucIoro ra3a u u3y4eHue ero CBOMCTB.

MeTajuibl M HX coeaAnHECHUA

Ilonosxenne MeTamioB B Hepnozmqecmﬁ CUCTEME XHMMHUYCCKUX JJIECMCHTOB ]_I n. MeHz[eneeBa, CTPOCHHC HMX aTOMOB H KPHCTAJJIOB.
Meramnmyeckass CBA3b M MeTaIddecKas KpHUCTAJIJIINYECKasd peméTKa. dusznyeckrue CBOKMCTBA METAJIJIOB: OJICKTPO- M TCIJIOIIPOBOAHOCTD,
OTpaxarouias CHOCO6HOCTB, IIacTHYHOCTE. CIIaBBI IIépH]&»Ie 1 OIBCTHBIC.

Mertaniabl KaKk BOCCTAaHOBHUTEIIU. SHGKTpOXI/IMI/I‘leCKI/Iﬁ PaAa HaHpH)KeHHﬁ. B3aHMOHCﬁCTBHe MCTAIJIOB C HEMCTAlJIaMH, OKCHMAAMH, KHCJIOTaMH,
COJIsIMU. A.]HOMI/IHOTepMI/IH.

CTpOGHI/IC ATOMOB W IPOCTBIX BCHICCTB IICIIOYHBIX MCTAJIIOB. 3aBUCHMOCTD (1)I/I3I/IIIGCKI/IX U XUMHYECKHUX CBOMCTB IEIOYHBIX METAIIOB OT
3apsAA0B A0€p UX aTOMOB. OKCI/I,I[BI U TUAPOKCUABI HICJIOYHBIX METAJIJIOB, UX IMOJIYYCHHUC, CBOﬁCTBa, IMPUMCHCHUC. Baxwneiimye coau IeI0YHBIX
MCTAJJIOB, X 3HAYCHUC B J)KUBOM M HEKUBOU IpUPOAC U B )KU3HU YCIIOBCKA.

CTpOGHI/IC ATOMOB U MPOCTBIX BCIICCTB HICIIOYHO3EMCIIBHBIX MCTAJJIOB. 3aBHCHMOCTD (1)H3quc1<nx 1 XMMHYECKHX CBOMCTB MIEIOYHO3E€MeEIbHBIX
MCTAJUIOB OT 3aps0B SAACPp HX ATOMOB. OKCI/I,Z[LI U TUAPOKCHUIBI MICJIOYHO3CMCIIbHBIX MCETAJIJIOB, WX IIOJYYCHHC, CBOMCTBa M IMPUMCHCHUC.



Bakneiimue coyin mEIOYHO - 3eMENbHBIX METAJIJIOB, X 3HAYEHHE B IIPUPOJIE U KU3HU yesioBeka. KapOoHaThl M ruipoKapOOHaThl KaJIbLUS.

XKe€ctkocTh BOIBI: BpeMeHHass M MocTosHHAs. CrocoObl yCTpaHEeHUs: BpeMeHHOHU KECTKoCTH. CrocoObl yCTpaHEHHs MOCTOSTHHOM KECTKOCTH.

I/IOHI/ITI)I.COCIII/IHCHI/ISI AJIIOMUHHA B IMPUPOJIEL. XuMudeckue CBoMCTBa amoMuHUSI. OCOOCHHOCTH OKCHIaa U THAPOKCHA aJITFOMHUHUSA KakK

aM(pOTEePHBIX COeMHCHMH. BaxkHelme com aroMuHuS (XJI0pU, Cyabdar).

OcobenHoctu cTpoeHUs atoMa xenesa. JKeneszo B mpupoje. Baxueiimme pysl xene3a. Oxcunbl u ruapokcuabl sxene3a(ll) u sxenesa(Ill). Comun

xenesa(Il) u xxenesa(Ill). OGHapyxeHrEe HOHOB KATHOHOB Keje3a B pacTBOpE. 3HaUEHHE COEIMHEHUM JKenesa.

Koppo3zus xumudeckas 1 3J1eKTpOXUMUYECKas. 3alliuTa METAJUIOB OT KOPpo3uu. MeTtasuibl B Ipupojie: B CBOOOJHOM BUJIE U B BUJE COEIMHEHUH.

[Tonarue o metaimypruu. YépHas u nBeTHas metauryprus. [Impomeramtyprus, rujpoOMeTauIyprus, JeKTpoMeTauryprus. JJoMeHHbII mporecc.

[TepepaboTka uyryHa B cTajib. DJIEKTPOJINU3 PACILIIABOB.

JdemMoHcTpanmuu

B3anmopeiicTBre HATpus, TUTUSA U KAJIBLHS C BOJIOM.

['openue HaTpusi, MarHus U jkelie3a B KUCIOPOJIE.

Benbimka TepMATHOM CMECH.

B3anmopeiicTBre cMecH MOPOIIKOB CEPBI U KENEe3a, [IMHKA U CEPBI.

BzanmoneiicTBue aJIOMUHHUS ¢ KUCIOTaMHU, IIeJI0YaMH U BOJIOM.

B3anmopericTBue xene3a u MEU ¢ XJIOPOM.

B3anMoelicTBre Meau ¢ KOHIIGHTPUPOBAHHOM CEPHOM KUCIOTOM M a30THOM KHCIIOTOM (pa30aBiIeHHOM U KOHIICHTPHUPOBAHHOM).
Oxkpacka rjaMeHu COeAMHEHUSMU LIEII0YHBIX METAJIOB.

Oxkpacka 1jaMeHu COeMHEHUSAMH IIETOYHO3EMENIbHBIX METAIIIOB .

T"amenue u3BecTH BOIOH.

[Tonyyenue x€cTKOM BOJIbI B3aUMOJICHCTBUEM YIIIEKHUCIIOTO ra3a C U3BECTKOBOM BOJIOM.
YcTpaneHue BpeMEHHOM KECTKOCTU KUTISTYSHUEM U J00aBKOM COJIBL.

YcTpaHeHue MoCTOSHHOM KECTKOCTH J00AaBKOM COJIBI.

WoHuTH! ¥ IpUHIUN UX AeUCTBUS (BUACOPPArMEHT).

Konnexuust npupoJHbIX COETUHEHNUN aTIOMUHUS.

BuneodparmenTs! u ciaitnbl «OKCHI ATFOMUHUS U €r0 MOIU(DUKAIIMI.

[Tomyuenue aMmpoTepHOTO THIPOKCH A ATFOMUHUS U UCCIIEZIOBAHHE €r0 CBOMCTB.
Komnekuust « XuMuyeckue NCTOUHUKU TOKA».



* Pe3ynpTaThl AMUTENBHOTO AKCIEPUMEHTA 110 U3YUEHHIO KOPPO3UH CTAJIBHBIX U3/I€IMI B 3aBUCUMOCTH OT YCJIOBUH ITPOLIECCOB.
* Boccranonenue menu u3 okcugamenu(1l) Bomopomom.
* Buneodparmentsl u ciaiias! « [ [pon3BOICTBO UyryHau CTAIN.
* Bupneodparments! u cnaiiner «M3aenus U3 4yryHa u CTaimy.
* Buneodparments! u cnaiapl «I [pou3BOICTBO aTIOMHHUS.
JlabopaTopHbIe ONbITHI
39. BsaumoeiicTBre xenesa ¢ pactBopoM cyibhara meau(1l).
40. Tony4enne n3BECTKOBOM BOBI M OBITHI C HEM.
41. Tlonyuenne ruapoxcuos xenesa(ll) u (111).
42. Ka4ecTBEHHBIE PEAKIIMYI HA KATHOHBI JKeEJE3a
IIpakTHyeckne padoTbl
6. TlomyueHue KECTKOM BOJBI U CIOCOOBI €€ YCTPAHEHHS.
[. PemeHue sKCriepUMEHTAIbHBIX 3a/1a4 M0 TeMe «MeTaubh).

XuMHS ¥ OKPY:KaoIIas cpeaa

Crtpoenue 3eMiu: SApo, MAaHTHS, 3eMHas KOpa, MX XUMUYECKU coctaB. JIutocdepa u e€ xumuueckuii coctaB. Munepainl. Pypl.
Ocanounsle nopoasl. [TonesHbie nckonaempie. XUMHUECKUN cOCcTaB rupocdepbl. XUMUYECKUI COCTaB aTMOChephI.
HcTouHMKHM XMMHYECKOTO 3arpsi3HEHUS OKpY Karolei cpefpl. [ mo0anbHble 3KoJ0rndeckie npo0aeMbl YeJI0BeuecTBa: NapHUKOBBIN 2P dexT,
KHUCIJIOTHBIE IO, O30HOBBIE AbIPbI. MeXIyHApOAHOE COTPYAHUYECTBO B 00JIACTH OXpaHbl OKPYKAIOIIEH Cpe/ibl OT XUMUYECKOTO 3arpsi3HEHUSI.
«3enéHas XuMus».
JeMoHcTpanun

*  Buneodparments! u cnaiiapl «CtpoeHue 3eMiu 1 €€ XUMUYECKUN COCTaBy.

* Komiekusi MUHEpaJIOB U TOPHBIX MOPOJIL.

*  Komnekuus «Pyapl MeTamiony.

*  BuneodparmenTsl u cnaiasl «I 1o06ampHbBIe 9KOJOTHIYECKHUE TPOOIEMBI UEIIOBEUECTBAY.
JlabopaTopHbBIE ONBITHI
43. 3yuenue rpanura



O000menne 3 HAHUI 110 XUMHUH 32 KYPC OCHOBHOH IIKOJIbI.
IMoaroroBka k OCHOBHOMY rocyiapcTBEHHOMY IK3aMeHY
CtpoeHre aToMa B COOTBETCTBHUH C TIOJI0KEHUEM XUMUYECKOTO 3eMenTa B [lepuonndeckoit cucreme. CTpoeHHE BEIIECTBA: XUMHUYECKAs! CBSI3b
MKPHUCTAILUTNYECKUE PEIIETKU. 3aBUCIMOCTh CBOMCTB 00pa30BaHHBIX AJIEMEHTaMH IPOCTBIX BEIIECTB (METAIOB, HEMETAJIOB, OJIArOPOTHBIX
ra3oB) OT MMOJIOKEHUS 31eMeHTOB B [lepnomndaeckoii cucreme. TUNONOTHsS HEOPraHUYECKUX BEIIECTB, ICJIEHUE X Ha KJIACCHI M TPYIIIIHL.

[IpencraBurenmu.
[Ipu3Haky u yci0BUS IPOTEKAHUS XMMUYECKUX PeaKIUi. THUIIOIOTHS XMMUYECKUX PEAKIIMK 10 Pa3IM4YHbIM OCHOBAHUAM. Peaknum HOHHOTO

oOMeHa. OKUCIUTEIbHO-BOCCTAHOBUTENIBHbBIE PEAKLIUU.
XUMHUYECKUE CBOMCTBA MIPOCTHIX BEHIECTB. XapaKTEPHbIE XUMUUECKHUE CBOMCTBA COJICO0PA3YIOIINX OKCHUJIOB, THAPOKCUIOB (OCHOBAHUM, KHUCIIOT U

aM(}OTEepHBIX THAPOKCUIOB), COJICH.



YueOHO-TEMaTHUYECKHUII TLJIAH

No HanmeHnoBanwue pasnenos (Tem) KommuectBo vacos B ToM umcie Ha mpoBeeHne
IO TIpOorpaMmme [IpakTuueckux padboT KonTtponbHbIx
pabot
8 knacc
1 HauanbpHbie MOHATHS U 3aKOHBI XUMUHU 21 2 2
2 | Baxneiimme npeacTaBUTeNIM HEOPraHUIECKUX BEIECTB. 18 3 1
KonudecTBeHHBIC OTHOIIICHUS B XUMUHT
3 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COETMHEHNI 10 1 1
4 | Ilepuonuueckuii 3akoH u Ilepuonnyeckas cucrema 8 1
xuMHueckux 3emeHToB . . MenneneeBa u crpoeHue
aToma
5 | Xumuueckas CBSI3b. OxucnurenbHo- 11 0 2
BOCCTaHOBUTEJIbHBIC PEAKIINH
Pezepn 2
Utoro 70 6 7
9 knacc
1 [ToBTOpEeHME M 0600IICHUE CBEICHUI TIO KypCy 8 5 1
KJj1acca. XUMHUYECKUE PEAKIINH
2 XHUMHYECKUE PEAKIIUU B PAaCTBOPax 10 1 1
3 Hemeraiuisl 1 uX coeTMHEHUS 25 4 1
4 Merajuisl 1 UX COSIUHEHUI 17 2 1
5 XUMUS ¥ OKpYKarolas cpesa 2
6 | OGoOmeHune 3HaHUH 10 XUMHH 332 Kypc OCHOBHOM 7 1
mrkoutbl. [loarotoska k OCHOBHOMY rOCY1apCTBEHHOMY
sk3ameny (OI'9)
Pezeps 2
Uroro 68 7 5




HJIaHI/IpyeMBIe pe3yjbTaTbl 0CBOCHUSA y‘l66HOFO nmpeamera

[To 3aBepieHnI0 Kypca XMMHUH Ha 3TaHe OCHOBHOT'O 00IIIEr0o 00pa30BaHus BHIITYCKHUKHA OCHOBHOM IIKOJIBI IOJDKHBI OBJIAJIETh CIIEIYIOIIMMU
pe3yapTaTaMu:

|. Jluunocmmuvie pesynomamoi:
1) ocosnanuecBoeii STHUUECKOMN IPUHAIIEKHOCTH, 3HAHME HCTOPUM XMMHH M BKJIaIa POCCUICKON XMMUYECKON HAYKH B MHPOBYIO XUMHUIO;
2) hopmupoeae0TBETCTBEHHOTO OTHOIIEHHS K TI03HAHUIO XMMHUM; TOTOBHOCTHU U CIIOCOOHOCTH 00YYaIOMMXC K CAMOPA3BUTHUIO
camMo00pa30BaHUIO Ha OCHOBE U3YYEHHBIX (PaKTOB, 3aKOHOB M TEOPHH XMMHU; OCO3HAHHOTO BHIOOPA M TIOCTPOCHUE MHANBHIyaTbHON
00pa3oBaTeNIbHON TPaeKTOPUH;
3)  popmuposanuenenoCTHON eCTECTBEHHOHAYYHON KAPTHHEI MUPA, HEOTHEMIIEMOI 9aCcThI0 KOTOPOii ABISETCSA XMMHYECKAs KAPTHHA MUPA;
4) o61a0enuecoBPEMEHHBIM A3BIKOM, COOTBETCTBYIOLINM YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOM NPAKTUKH, B TOM YHCJIE M XUMHYECKUM;

5) ocsoenueconnanbHBIX HOPM, PABKJI IOBEACHHUS, PoJieii 1 (JOPM COLUANBHOM KU3HH B COLIMYME, IPHPOJIE ¥ YACTHOM KM3HU Ha OCHOBE
9KOJIOTMYECKOM KYJIbTYphl U O€30MacHOTO 0OpalleH s C BeIlleCTBaMU U MaTepuajIaMy;

6)  PopmupoeanuekOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIEHHH CO CBEPCTHUKAMH ¥ B3POC/IBIMHU B IIPoLiecce 00pa3oBaTebHOIM,
0OLIECTBEHHO MOJIE3HOH, y4eOHO-HUCCIIeI0BATEIbCKON, TBOPUECKON U APYTUX BUIOB JIEATEIHHOCTH, CBSI3aHHBIX C XUMHEH.

Il. Memanpeomemnviepesyromamo::
1) onpedenenueneneii cobcTBEHHOro 0OydEHHS, IOCTAHOBKA M (JOPMYIMPOBaHKE ISl ce0s HOBBIX 3a/1a4;
2) nnanuposanuernyTel TOCTUKEHHUS KETAEMOr0 Pe3yIbTaTa 00ydeHH s XMMHUH KaK TEOPETHYECKOT0, TaK ¥ KCIEPUMEHTAILHOTO XapakTepa;
3) coommecenuecBoux NeHCTBHUIA C IITAHUPYEMBIMHU PE3YIbTATAMU, OCYUECMETeHUEKOHTPOIIS CBOEH IeATENBHOCTH B IPOLECCE NOCTHKEHUS
pe3yibTaTa, onpedenenuecnocoboBAEHCTBUIIIPU BEIIOIHEHHH Ja00PATOPHBIX U IIPAKTHYECKUX PpadOT B COOTBETCTBHU C NPABUIIAMHU TEXHUKU
0e30MacHOCTH;
4) onpedenenuencTOUHNKOB XUMHYECKOH HHPOPMALMH, TIOTydeHHE U aHAIU3 €€, CO3JaHne HHPOPMALIMOHHOTO NPOIYKTA U €TI0 IIPE3eHTaI|S;
5) ucnonv306anueoCHOBHBIX HHTEIIEKTYATbHBIX OIEpAllMii: aHAIM3a U CUHTE3a, CPABHEHHUS M CUCTEMATH3alH, 0000IIEH!s 1 KOHKPETU3aAIHH,
6bls6/IeHUe TTPUYMHHO-CIIEICTBEHHBIX CBI3€EH U nOCMpoenueIoTnuecKoro paccykIeHHs U YMO3aKIIOUeHUs (MHIYKTHBHOTO, IEAYKTUBHOTO H T10
AHAJIOTUH) HA MaTepUalle €CTECTBEHHOHAYYHOIO COIEPIKAHUS;

6) ymeHue CoO34ar0T, MPUMCHSATh U HpeO6pa3OBLIBaTB 3HAKU U CUMBOJIbI, MOJICJIN U CXCMBbI IUIS pCHICHUSA y‘-IC6HBIX " IIO3HABATCJIIbHBIX 3a1a4,



1) opmuposanuen pazeumuesKon0ruueckoro MbIILICHUS, yMEHHE IPUMEHSATE €r0 B I03HABATENbHON, KOMMYHHKATHBHOM, COLMAILHOM
MIpaKTHKE U Ipo(eCCUOHATbHONW OpUEHTAINH;

8) cenepuposanuenneii n onpeneneHne cpeacTs, HEOOXOMMMBIX I X PEaH3alliy.

11, ITpeomemnoie pesyromameor:

1) ymenue 0603HaYATh XMMUYECKHE IIEMEHTBI, HA3bIBAaTh UX M XapaKTepPHU30BaTh HAa OCHOBE moJioxeHus B [lepuoauyeckoii cucreme /1. 1.
Mennemneena;

2) popmynuposearue N3yICHHBIX MOHATHIA: BEIIECTBO, XUMUYECKHI JIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH, aHUOH, TIPOCTOE M CIIOKHOE
BEILIECTBO, XMMUYECKasl PEaKLNsl, BUIbl XHMUYECKUX PEAKIIMM U T. IL.;

3) onpedenenue no hopmynaaM cocTaBa HEOPraHMUYECKUX M OPraHMYECKUX BEIIECTB, BAICHTHOCTH ATOMOB XMMUYECKUX JIEMCHTOB WJIU CTCIICHH
WX OKHUCJICHHUS;

4) nonumanue nHMGOPMAIINHU, KOTOPYIO HECYT XUMHUYECKHE 3HAKH, (POPMYITbI U YPABHECHHS;

5) ymenuexnaccugpuyuposams mpocThie (METAIIBI, HEMETAIUTBI, OJIATOPO/IHBIE Ta3bl) M CIIOKHbIE (OMHAPHBIE COSTUHEHHUS, B TOM YUCIIE U OKCHUJIBI,
a TaKk)Ke TUAPOKCHIIBI — KUCIIOTHI, OCHOBaHHUsI, aM(OTEpHBIC TUIAPOKCHIBI U COJIN) BEIIECTBA;

6) popmyruposanue Ilepruoauaeckoro 3akoHa, 00bscHeHe CTPYKTYPhl U HHPOPMaIiU, KOTOPYIo HecéT [lepruoanueckas cucTeMa XUMHUYECKUX
anemenTtoB . 1. MenpeneeBa, packpvimue 31auenus [lepuoandeckoro 3akoHa;

7) ymenue xapaxmepuz06ams CTPOCHUE BEIECTBA — BHU/Ibl XUMUYECKUX CBSA3EH U TUIIBI KPUCTAITMUSCKUX PEIIETOK;
8) onucanue ctpoeHus aTOMOB XUMUYECKUX 351eMeHTOB Ne 1—20 u Ne26 u omobpadicenue ux ¢ IOMOIIBIO CXEM;
9) cocmasnenue GopMyiT OKCHIOB XMMUYIECKUX IEMEHTOB U COOTBETCTBYIOILIMX UM THIPOKCHJIOB;

10) nanucanue cTpyKTYpHBIX GOPMYI MOJICKYISIPHBIX COSANHEHUI U (DOPMYITbHBIX €ANHHI] HOHHBIX COCANHEHHIA 110 BAICHTHOCTH, CTETICHSIM
OKHCJICHUS WIH 3apsiiaM UOHOB;



11) ymenue gpopmynuposams OCHOBHBIC 3aKOHBI XUMHH — MOCTOSHCTBA COCTaBa BELIECTB MOJICKYIIIPHOTO CTPOCHUS, COXPAHEHHUST MACCHI
BEIIECTB, 3aKOH ABOTaIpoO;

12) ymenue popmynupoeams OCHOBHBIE MOJIOKESHUS AaTOMHO-MOJICKYJIIPHOTO YYCHUS U TEOPUH DJICKTPOIIMTHYCCKOH IMCCOLMALINHT;
13) onpeodenenue npu3HAKOB, YCIOBUI IPOTEKAHUS M MPEKPAIICHUS XUMHUCCKUX PEAKIINH;

14) cocmasgnenue MOJCKYISPHBIX YPABHEHHUI XUMHUUECKUX PEAKIHIA, TOATBEPKIAIOIIUX OOIIHEe XUMUYESCKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHMYECKHUX BEIIECTB M OTPAKAIOIIMX CBA3U MEXKAY KIIACCAaMU COCUHEHUN;

15) cocmaenenue ypaBHEHHI PeaKInii C y9aCTHEM DJIEKTPOJIMTOB TaK)KE U B HOHHOMU (opme;

16) onpedenenue M0 XUMHUECKUM YPaBHCHHUSIM MIPUHAUICKHOCTH PEAKIIMKA K OTIPEICTIEHHOMY THITY HJIH BUIY,

17) cocmasnenue ypaBHEHUH OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C MOMOIIBIO METO/Ia JIEKTPOHHOTO OanaHca;

18) npumenenue MOHATHIA OKUCICHHE» M «BOCCTAHOBIICHHUE JUIS XapaKTCPUCTUKU XMMUYECKUX CBOMCTB BEIIECTB;

19) onpeodenenue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIIMN XJIOPH/I-, CyTb(ar- 1 KapOOHAT-aHHOHBI U KATHOH aMMOHHUS B PACTBODE;
20) o6vscHenue BAMSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTH XUMHUCSCKUX PEaKIInii;

21) YMeHue xapakmepuzoeanv 1M0JI0KECHUC METAIJIOB U HEMCTAJLJIIOB B Hepnonnqecmﬁ CHUCTEMCE DJIEMCHTOB, CTPOCHHUE WX aTOMOB U KPHUCTAJIJIOB,
O6H_II/IG (bI/IBI/I‘ICCKI/IC U XUMHYCCKHEC CBOﬁCTBa;

22) 06vscHeHue MHOTOOOpa3Hst POCTHIX BEIIECTB ABICHHEM aJUIOTPOIIHHU C YKa3aHHEM €€ PUYHH;

23) ycmanosnenue pa3inuuil THAPO-, TUPO- U ICKTPOMETALTYPIHH U WITIOCHMPUPOSAHUE UX TIPUMEPAMHU MPOMBIIUICHHBIX CIIOCOO0B MOJTyYCHUSI
METaJIOB;

24) ymenue dasamw o0IILyIO XapakTepucTHKY nemeHToB I, 11, VIIA rpymnm, a Takxke BoZoposa, KHCIOpoaa, a3oTa, cepbl, pocdopa, yriepona,
KpPeMHHUS 1 00pa30BaHHBIX UMU MTPOCTHIX BEIIECTB U BAXKHEHIINX COETUHEHUH (CTPOCHUE, HAX0XKICHHUE B PUPOJIE, OJTydeHHE, GU3UIECKUE U
XMMUYECKHE CBOMCTBA, IPUMEHEHHE);



25) ymenue onucvléams KOPPO3UIO METAIIOB U CIIOCOOBI 3AIIUTHI OT HEE;

26) ymenuenpouzo0ums XAMHYECKUE PACYETHI C HCIIOJIb30BAaHUEM ITOHATHH «MaccOBast JI0JIS BELIECTBA B CMECH», «KOJIMYECTBO BEIIECTBAY,
«MOJIIPHBIN 00BEM» TI0 GOpMYJIaM B YpaBHEHHSIM PEaKIIHii;

27) onucanue CBOWCTB U MPAKTHYECKOTO 3HAYCHUS M3YUYCHHBIX OPraHUYECKHIX BEIICCTB;
28) gvinonnenue 0003HaYCHHBIX B IIPOTPaMMe IKCIIEPIMEHTOB, pacno3HagaHie HEOPTaHMIECKUX BEIIECTB M0 COOTBETCTBYIONIMM IIPH3HAKAM;

29) cobnrooenue ipaBui 6€30MaCHON pabOTHI B XKMHYECKOM KaOHUHETe (J1a00paTopun).

BbpInyCKHUK HAy4uTCS:

®  XapaKTepU30BaTh OCHOBHBIE METO/IbI IO3HAHU S :HAOII0IEHNE, N3MEPEHNE, SIKCIIEPHMEHT;

® ONMCBIBATh CBOMCTBA TBEPIBIX, JKUAKHUX, FA3000pa3HbIX BEIIECTB, BBIIENAS UX CYLIECTBEHHBIE ITPU3HAKY;

® PaCKpbIBATH CMBICI OCHOBHBIX XUMHUYECKHX ITOHATUH «@TOM», MOJIEKYIIa», «XUMHUYECKHH IIEMEHTY, «IIPOCTOE BEUIECTBOY,
«CII0KHOEBEILECTBOY, «BAJICHTHOCTDY, «XMMHUYECKAsl pEaKLUs», UCIOJIb3Yys 3HAKOBYIO CUCTEMY XHUMHUU;

® PacKpbIBATH CMBICII 3aKOHOB COXPAHEHUS MACChl BEILIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHON TEOPUU;

® DPa3IMYaTh XUMHUYECKUE U (PU3UUECKUE SABIICHUS;

® Ha3bIBATH XUMUYECKHUE IIEMEHTHI;

® OIpeAeNsITh COCTaB BELIECTB IO UX popMyaMm;

® OIpEleNITh BAJICHTHOCTh aTOMa YIEMEHTA B COCIMHECHHUSX;

®  OIPEENATh TUIl XMMUYECKHUX PEaKIIHii;

® Ha3bIBATb [IPU3HAKU U YCIOBHS IPOTEKAHUS XUMUYECKUX pPEaKLU;

®  BBIABIATH IPU3HAKH, CBUJIETENBCTBYIOIIME O MPOTCKAHUHA XMMUYECKON PEAKIUU IIPU BBIITOJTHEHUU XUMHUYECKOIO OIIbITA;

®  COCTaBJIATH GOPMYJIBl OMHAPHBIX COETUHEHUIA;

® COCTaBJIATh YPABHCHUS XUMHUECKUX PEAKIUIA;

e coOmonaTh mpaBuia 6e30macHoi paboThl MU MPOBEJCHUHN ONBITOB;

® [0JIb30BaThCs 1AOOPATOPHBIM 00OPYAOBAHUEM U MTOCYIOM;



BBIUUCIISITH OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BELLIECTB;
BBIYHCIISITE MACCOBYIO JIOJTF0 XUMUYECKOTO AJIEMEHTA 10 OPMYJIe COCTUHCHHUS,

BBIYHCIISITH KOJTMYECTBO, 00BEM MITH MACCy BEIIECTBA 110 KOJIMYECTBY, 00bEMY, MAacCe PEareHTOB MU IIPOYKTOB PEAKIINM;
XapaKTepU30BaTh PU3NICCKHEC U XUMUICCKIE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U BOJIOPO/Ia;

MOJIy4aTh, COOMPATH KHCIOPOJI ¥ BOJIOPOI;

pacrno3HaBaTh ONBITHBIM ITyTEM Tra3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJIOPO/I;

pacKpbIBaTh CMBICT 3aKOHa ABOTAIpO;

PacCKpBIBATh CMBICI TIOHITHH «TEIII0BOM APHEKT peakiumy», «KMOJSIPHBIA 00HEM»;

XapaKTepu30BaTh (U3HMUECKUE U XUMUIECKHUE CBOMCTBABO/IHI,

PacKpbIBaTh CMBICI TOHATHS «PACTBOP»;

BBIUHCIISITH MACCOBYIO JIOJIFO PACTBOPEHHOIO BEIIIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEAECIEHHON MAaCCOBOM J10JIEW pACTBOPEHHOTO BEUIECTBA;

HAa3bIBATh COCAMHEHHS U3YYCHHBIX KJIACCOB HEOPraHUYECKUX BEILIECTB;

XapaKTepu30BaTh (PU3NYECKHE U XMMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKHUX BEIIECTB: OKCHJIOB, KUCIOT, OCHOBaHUH,
COJICH;

ONPEAEINIATh MPUHAJICKHOCTh BEIIECTB K ONMPEICIEHHOMY KJIACCy COEAMHEHUM;

COCTaBJIATh (OPMYJIBI HEOPTAHUYECKHX COCTMHEHUI U3YUEHHBIX KIaCCOB;

MPOBOJIUTH OIIBITHI, TOJATBEPKIAIOIINE XUMUUECKIE CBOMCTBA M3YYEHHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB;
pacro3HaBaTh ONBITHBIM ITYTEM PACTBOPHI KUCIIOT M IIEIOYEH N0 M3MEHEHUIO OKPACKH MHIUKATOPA;

XapaKTepHU30BaTh B3aUMOCBSA3b MEXIY KJIaCCAMHU HEOPTaHUYECKUX COETUHEHU;

packpbiBaTh cMmbich [lepuonnueckoro 3akona /1. 1. Menieneena;

O0OBACHATH (1)I/ISI/I‘IGCKI/II‘/’I CMBICJI aTOMHOTI'O (HOpr,Z[KOBOl"O) HOMEpa XUMHUYCCKOTO 3JIEMCHTA, HOMCPOB I'PYHIIBI U IICPUO/Ja B HepHOHquCKOﬁ

cucteme /1. 1. MennaeneeBa;
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHHS aTOMOB, CBOICTB 3JIEMEHTOB B MpeeNiaX MaJlbIX MEPUOJIOB U TTIaBHBIX MOATPYIIIL;

XapaKTepu30BaTh XUMUYECKHE SIIEMEHTHI (OT BOJOPO/Ia 10 KabIHsl) Ha OCHOBE UX MOJIOXKEHHUs B iepuoauueckoit cucteme /1. U.
MeHieneeBa 1 0COOEHHOCTEH CTPOEHHS UX aTOMOB;

COCTaBJIATH CXEMbI CTPOCHU aTOMOB IICPBBIX 20 s1eMeHTOB HCpHO)IH‘IGCKOﬁ CHUCTEMBI I[ . MeHz[eJIeeBa;
PaCKpbIBATb CMBICIT MOHATUN: «XMMHYECKas CBA3b», «OJICKTPOOTPULATCIBHOCTL;



XapaKTepU30BaTh 3aBUCUIMOCTh (PU3NYECKIX CBOMCTB BEIIECTB OT TUTIA KPUCTAIUTUICCKON PEIIETKH,
OTIPENIETIATh BUJ XUMUYECKOHN CBSI3M B HEOPTAaHUYECKUX COCTMHEHUSIX;
M300paxaTh CXEMBI CTPOSHHS MOJICKYJI BEIIECTB, 00Pa30BaHHBIX Pa3HBIMU BUAMU XUMHYCCKHUX CBS3CH;

PaCKpBIBATH CMBICII MOHATHH «KHUOH»,KKATHUOH»,KAHUOH»,«QJICKTPOJIUTHI», CHEBJICKTPOJIHUTLID,«JICKTPOJIUTUICCKAA
Jucconuanusa,«OKHCIUTCIIb», KCTCIICHbOKHU CIICHU ), K(BOCCTAHOBUTECIIB» , K OKUCIICHUEC» ,«BOCCTAHOBJICHUC) ,

OTIPENIETISATh CTENEHb OKUCIICHUSI aTOMa DJIEMEHTa B COCIMHEHUU;
paCKpBIBaTB CMBICJT TGOpI/II/I SHGKTPOHHTH‘ICCKOI;'I Jucconuamnuu,

COCTaBJISITh YPABHEHHUS SJICKTPOJIUTUUECKON TUCCOLMAIIMY KUCITOT, IIET0Y€EH, COJIEH;

O0OBSCHATH CYIIIHOCTh MPOIIECCA AIEKTPOJUTHYECKON TUCCOIMAIINY U PEAKIINI HOHHOTO OOMEHa,

COCTaBJISATh TMOJIHBIE M COKpAIllEHHbIE HOHHbBIE YPAaBHEHHUS peakiuii oOMeHa;

OTIPEIeIIATh BO3MOXKHOCTh MPOTEKAHUsI peakluii HOHHOTro 0OMeHa;

HpI/IBOHI/ITI) peaKHI/II/I, HO)ITBep)K)]aIOHH/Ie KaquTBeHHBII)’I COCTaB paanqHHx BC€HICCTB,

OTIPENIETISATh OKUCITUTENIb U BOCCTAHOBHUTEID,

COCTaBJISITh YPAaBHEHHS OKHCIIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKITHI;

Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEAKITUH;

KJIacCU(PUITMPOBATh XUMHYECKHE PEAKIIUH 110 PA3TUNIHBIM IIPU3HAKAM;

XapaKTepPHU30BaTh B3aMMOCBSI3b MEXKy COCTAaBOM, CTPOCHHUEM U CBOMCTBAMH HEMETAIIJIOB;

MIPOBOJIUTH OIIBITHI IO MOTYYCHHIO, COOMPAHHIO U M3YUYECHUIO XUMUUYECKUX CBOMCTB Ia3000pa3HbIX BEIIECTB: YTIEKUCIIOTO Ta3a, aMMHAaKa;
pacro3HaBaTh ONBITHBIM ITyTEM Ira3000pa3HbIC BEIIECTBA: YIIEKUCIIBIN Ta3 1 aMMHUAK;

XapaKTepU30BaTh B3aUMOCBSI3b MEX/1y COCTAaBOM, CTPOSHUEM U CBOWCTBAMHU METAILJIOB;

Ha3bIBATb OPTraHUYCCKUC BEHICCTBA I10 UX (I)OpMyne: MCTaH, 9TaH, 9TUJICH, MCTAHOJI, 3TAHOJI, I'TMICPHUH, YKCYCHAA KHUCJIOTA,
AMHUHOYKCYCHasA KUCJIOTa, CTCAPpUHOBAA KUCIIOTA, OJICMHOBAA KUCIIOTA, I'NTFOKO34a;

OLCHUBATD BIIMAHUC XUMHUUCCKOI'O 3arpA3HCHHA OKPY)KaIOH_[eﬁ Cp€abl Ha OPraHrU3M YCJIOBCKA,
Ir'paMOTHO O6paH_[aTI>C$[ C BEIIECTBAMHM B IOBCEIHEBHOM KU3HU,

ONpCACIIATh BO3MOXKHOCTD ITPOTCKAHU A peaKLII/Iﬁ HCKOTOPBIX HpeHCTaBHTeHeﬁ OpraHn4YeCKUuX BCUICCTB C KUCIIOPOAOM, BOAOPOIOM,
MEeTallliaMHi, OCHOBaHHUAMMU, I'aJIOTCHaAMU.



BLIHyCKHHK MOJIYYMT BO3MOKHOCTb HAYUYUTLCH:

*  gbIOBUSAMD U npoeepsamb 9KCNEePUMEHNAJIbHO cUnome3vbl 0 XUMUYECKUX CBOUCMBAX eeuiecnie Ha OCHoee ux cocmaea u Cmpoerus, ux
cnocobHocmu ecnynambs 6 xumuidecKkue peakyuu, o xapakmepe u npoaykmax PA3TUYHBIX XUMUYECKUX peam;uﬁ;

* Xapakmepuzosams eeuiecmed no cocmaesy, CmMpoeHuio u CBOUCMBAM, ycmaHaeaueairom npuquHHO-CﬂedcmeeHHble CeA3U MleC()y
OQHHBIMU xapakmepucmukamu eewecmea,

* cocmasnAams MOJIEKYIAPHbIE U NOJIHble UOHHbLE YPABHEHUA NO COKpClWéHHblM UOHHbIM YPABHEHUAM,

® NPOCHO3UPOBANIb CnocooHOCmb eeujecmeda nposeisintb OKUCIUmMe/lbHble UIU 60CCMAHOBUNE/IbHbLE ceolicmea C yuemom cmeneHreti
OKUCJIEHUS D]1EMEHMO0E, GXOO}ZI/L{Z/DC 6 e2o cocmas,

* cocmaenams YpaeHeHUs peam;m?, coomeemcmeyrouux noc1e008amelbHOCmu npeepau;eHuﬁ HeopeaHuvyecKux eewecme pasiluinvblx
Kiaccoes,

*  gbIOBUAMD U npoeePANtb IKCNEPUMEHNATIbHO c2UNone3bl 0 pe3yilbmamax 6030elicmeus Pa3luU4HbIX qbakmopoe HA UBMEHEHUE CKopocmu
XMMMUQCKOIZPQLZKI/;MM;

*  UCNONB308AMb NPUOOPEMEHHbLE 3HANUS OJISl IKOJIO2UYECKU 2PAMOMHO20 N0BEOeHUs 8 OKpYIcatoueli cpeoe;

® UCNoOIb308amb npu06peméHHbze Kjllo4esble KoMnemeHyuu npu 6blnojJIHEHUU NPOEKMOo8 uyqe6H0-uc0ﬂe()06ameﬂbCKux 3a0a4 no
U3y4eruro C601/7CI’I’ZG, cnocobos NOJIYy4YeHUA U pacCno3Haearusl 6euiecmse,

*  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUUECKUX NPOYEeCcCax;
*  KpumuuecKu omHOCUMbCA K NCeBOOHAYYHOU UHpopmayuu, HedoOpPOCO8eCMHOLL peKiame 8 CPeOCMBax MAacco8oll UHGopmayulL,
*  0CO3HABAMb 3HAUEHUE MeOPEeMUYECKUX 3HAHUL NO XUMUU OISl NPAKMUYECKOU 0esimelbHOCU Yelo8eKd;

* co3z0arom mooenu u cxemul OJisl peuleHus Y4eOHbIX U NO3HABAMENbHBIX 3A0ay, NOHUMAMb He0OX00UMOCb COONOOeHUsI NPEONUCAHULL,
npeonazaemvlx 8 UHCMPYKYUAX N0 UCHONb30BAHUIO JIEKAPCME, CPedcme OblmoBol Xumuu u op.



MECTO YYEBHOTI'O IPEIMETA B YYEBHOM IVTAHE

denepanbHbIi TOCYJapCTBEHHBIN 00pa30BaTENbHBIN CTAHIAPT MPEAyCMaTPUBACT U3yYCHUE Kypca XMMHUU B OCHOBHOM IIIKOJIE KaK COCTaBHOM
4yacTu MpeaMeTHOMN obacTi «EcTecTBeHHOHAYUYHbIE IPEAMETBDY.

Kypc xumun B 8—9 kimaccax paccunmran Ha 2 yaca B Henelmo B o0beme 140 yueOHBIX wacoB. M3ydeHue 3TOro Kypca IaeT BO3MOXKHOCTH
BBIITYCKHUKY OCHOBHOM IKOJIbI ycnemHo c¢aath OI'D mo XxuMuM Kak IpeaMeTa 1o Beioopy.

[Ipenyaraemslii Kypc, XOTs 1 HOCHT OOIIEKYJIbTYPHBIN XapakTep U HE CTAaBUT 33auy Mpo(ecCHOHANbHOM MOArOTOBKH 00yJaroInXCsl, TEM HE
MeHee, MO3BOJISIET UM OTPEJEIIUTHCS ¢ BEIOOPOM NMpoduiis 00ydeHus B CTapiIei IKoJe.

YYEBHO-METOANYECKOE OBECIIEHEHUE

YMK «Xumusa. 8 knacc»

1. Tabpuensu O. C. Xumus. 8 knacc: yueOHuK i 00meoopazoBarenbhbix opranuszanuii / O. C. IN'abpuensa, U. I'. Octpoymos, C. A. Ciaaaxos.
— M.: [Ipoceemenwne, 2019

2. Taopuensa O. C. Xumusa. Meroaudeckoe mocobue Jurst 8 kiacca yaeOHoe mocodue it o0meoopa3oBarenbubix opranusanuii / O. C.
I'abpuensu, U. B. Akcénona, . I'. OctpoymoB. — M.: IIpocsemienue, 2019

3. T'abpuenssa O. C. Xumusa. COopHHK 3aa4 W ynpakHEHHH. 8 kiacc: yuyeOHOoe mocobme s obmieoOpa3zoBarenbHbix opranusamnmii/ O. C.
IMabpuensu, . B. Tpurybuak M.: [Ipocsemenue, 2019

4, Taopuensa O. C. Xwummsa. Terpagp a1 1a00OpaTOpHBIX OMBITOB M IPAKTHYECKHX paboT. 8 Kmacc: ydeOHOE TocoOue uis
obmeoOpazoBaTenbHbIX opranusanmii / C. ['abpuensH, U. B. Akcénosa, U. I'. OctpoymoB. — M.: IIpoceemenune, 2019

5. T'abpuensa O. C. Xumus. Paboyas terpans. 8 kitace: ydeOHOoe mocoodue s odeodpazoBarenbubix opranmu3anuii / O. C. ['abpuensn, C. A.
Cnanxos, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019

YMK «Xumusa. 9 knacce»

1. Tabpuensan O. C. Xumus. 9 kiacc : yueOHUK 1151 o01meoopazoBarenbHbix opranuzanuii / O.  C. Tabpuensn, UW. T. Octpoymos, C. A.
CnankoB. — M.: IIpocsemenue, 2019

2. Tabpuensu O. C. Xumus. Meroandeckoe nocodue st 9 kinacca: yued. nmocodue s oomeoodpazoBatenbHbix opranuzanmii / O. C. ['abpuenss,
. B. Akcénona, . I'. OctpoymoB. — M.: IIpocsemenune, 2019

3. T'abpuensn O. C. Xumus. COopHUK 3ajau M ynpakHeHMH. 9 kiacc : ydeOHoe mocobue ais oOmeoOpasoBarenbHelx opranuzanuit/ O. C.
I'abpuensn, U. B. Tpury6uak. M.: IIpocemienue, 2019

4. Taopuensn O. C. Xwumusa. Terpagp i1 7a00paTOpPHBIX OINBITOB W MpakTHYecKux pabor. 9 kimacc : ydeOHoe mocoOue Juis
oOmmeobpa3zoBarenbHbix opranuzanuii /O. C. I'abpuensn, U. B. Akcénona, U. I'. Octpoymo. — M.: IIpocsemienue, 2019

5. Tabpuensn O. C. Xumus. Pabouas terpans. 9 kinace : yueOHOe mocooue st o0meoopa3oBarensHbix opranuzanuii / O. C. ['abpuersiH,
C. A. Cnagxos, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019



Hugpopmayuonnvie cpeocmesa
HNurtepuer-pecypcol
1. http://www.alhimik.ru IIpencraBieHsl pyOpUKH: COBETHI AOUTYPUCHTY, YIUTEII0 XUMHHU, CIIPABOYHHK (0YEHB 0OJIbIIAs 110100pKa TaOIHUI U
CIIPABOYHBIX MAaTEPHAJIOB), Becelas XUMHs, HOBOCTH, OJIMMIIHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYCCKIX CBEACHHIA).
2. http://www.hij.ru XXypaan «XuMus 1 )KU3HBY TOHATHO ¥ 3aHUMATEIILHO PacCKa3biBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOIUT B HAYKE U B MUPE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DnexTponHbIi skypHan « XUMHKH ¥ XUMHSD», B KOTOPOM MPEACTABICHO MHOXECTBO
OTIBITOB MO0 XUMHH, 3aHUMATEILHON MH(POPMAIUH, TO3BOJISIFONICH YBJIEYbh YYCHUKOB KCIICPUMEHTAIIBHO M YacThIO MPEIMETa.
. http://c-books.narod.ru BeceBo3morkHast iuTeparypa mo XMMHH.
. http://www.drofa-ventana.ru M3BectHoe u3iaTeabCcTBO yueOHOI auTepaTypsl. HOBUHKM HayYHO-TOMYJISIPHBIX M 3aHUMATEIbHBIX KHUT TI0 XUMUH.
. http://1september.ru XKypuan s yuuteneit u He TONBKO. BoJbioe KOIM4eCTBO pabOT YYCHUKOB, B TOM YHCIIE U UCCIIEOBATEILCKOTO XapaKTepa.
. http://schoolbase.ru/articles/items/ximiya Beepoccuiickuii MIKOIBHBIN TOPTA CO CChUIKAMH Ha 00pa30BaTeIbHbBIC CANTHI 110 XUMHUH.
. www.periodictable.ru Coopuuk crareit 0 XMMHYECKUX JIEMEHTaX, HILTFOCTPUPOBAHHBIN SKCIIEPUMEHTOM.

o ~NOo O b

Onucanue y4eGHO-METOANYECKOI0 U MATepUAILHO-TEXHUYECKOro odecrieyeHnsi 00pa3oBaTe/bHOIO Mpolecca
HartypanbHble 00bekThl. HaTypanbHble 00bEKTHI, HCIOJIb3YEMbIE B 00YUEHUN XUMHH, BKIIOYAIOT B €01 KOJIJIEKIIMM MUHEPAJIOB U TOPHBIX
MOPO/JI, METAJIJIOB U CIUIABOB, MUHEPAJIBHBIX YI0OpEHH, I1acTMace, KayqyKoB, BOJOKOH U T. 1. O3HaKOMJIEHHE yJallUXCsl ¢ 00pa3laMH UCXOAHBIX
BEIIECTB, MOJIYIIPOYKTOB ¥ TOTOBBIX U3/IEIUI1 O3BOJISAET NOJYUYUTh HAIJISIIHOE MIPECTAaBICHUE 00 3TUX MaTepualaX, UX BHEIIHEM BHU/JE,  TAKKE O
HEKOTOPBIX (U3NYECKUX CBOMCTBAX. 3HAUUTEIbHbIE yUeOHO-TI03HABATENbHbIE BO3MOKHOCTH UMEIOT KOJIJIEKIIMH, U3TOTOBJIEHHbIE CAMUMU
oOyyaromumucs. [Ipeamersl Ui TakuxX KOJIIEKIMHA COOMPAIOTCS BO BPEMs SKCKYPCUN U IPYTUX BHEYPOUHBIX 3aHATUH.

KOJ'IJ'IGKI_[I/II/I HCIIOJIB3YIOTCA TOJIBKO JJI O3HAKOMIJICHH y4allluXCA ¢ BHCIIHUM BUIOM U (1)I/I3I/ILICCKI/IMI/I CBOMCTBaMH HN3y4acMBbIX BCIICCTB U
MaTCprajioB. I[J'I?I IMPOBEACHHNA XUMHUYCCKUX OIIBITOB KOJIJICKIIUH WCII0JIb30BaTh HEJIb3A.

XuMnuecKune PC€AKTHBLI U MaTECpPHUAJIbI. O6paLueHne CO MHOTMMH BC€IICCTBaAMU Tpe6yeT CTpOororo CO6J'IIO,Z[6HI/I${ IIpaBUJI TCXHUKHU 6C3OH8.CHOCTI/I,

0COOEHHO ITPpU BBIIIOJIHCHHUHU OIIBITOB CaMUMH YHalllUMHUCH. Bce H606XO,Z[I/IMLIG MCEPBI IPEAOCTOPOIKHOCTU YKA3aHBI B COOTBCTCTBYIOIIUX NOKYMCHTAX U
HHCTPYKIUAX, a TAKIKEC B MOCOOMIX JJIA y‘IHTeHCﬁ XHUMHH.

Hawuboiee yacto HCIIOJIb3YEMbBIC PCAKTUBBI U MaTCpUAJIbI:

1) TIPOCTHIE BEIIECTBA - ME/Ib, OpOM, HATPUH, KANIbLIUH, AIFOMUHUN, MarHUH, KeNe30;
2) okcuabl — meau(Il), kanpmms, xene3a(Ill), maraws;
3) KHUCIIOTHI - COJISIHAsA, CEepHasi, a30THAs;

4) OCHOBaHMSI - TUAPOKCH]I HATPUS, THAPOKCHUI KaJbIHs, TUAPOKCHI Oapusi, 25%-Hblil BOJHBIN pacTBOP AMMHUAKA;

5) comu - xnopuasl HaTpus, meau(ll), amromunus, xene3a(Ill); Huutparte! kanus, HaTpus, cepedpa; cynbdarsr Meau(1l), xemnesza(ll), sxeneza(Ill),
aMMOHMSI; HOAU]T KaJusi, OpOMU HATPHS;
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6) OpraHu4ecKue COCIMHEHHS - ATAHOJ, YKCYCHAsl KUCIIOTa, METUIIOBBINA OpAaH)KEBbIH, (heHOI(TaTCHH, TAKMYC.
Xumuyeckas JjabopaTopHasi 10Cy/a, annaparsl 1 NpUOopbl. XUMUYecKas I0Cy/1a MOApa3AesAeTCs Ha ABE IPYIIIbL: AJIs BBIIIOJIHEHUS OIIBITOB
yUYaIIMMUCS U IEMOHCTPALIMOHHBIX OIIBITOB.

HpI/I60pI)I, armapaTsbl 1 YCTAHOBKH, UCIIOJIb3YEMbIC HA YPOKaX XUMUHU, NOAPA3ACIIAOT HAa OCHOBC IMTPOTCKAIONINX B HUX (1)I/I3I/I‘-ICCKI/IX U XUMHWYCCKUX
IMpOLECCOB C YHAaCTUEM BCUICCTB, HAXOAAIMIUXCA B pa3HbIX arp€raTHbIX COCTOAHUAX:

1) TpuOOpPHI A1t pabOTHI C Ta3aMH - MOJIydeHHe, coOOMpaHue, OUYMCTKA, CYIIKa, MOTJIONICHNE Ta30B; PEAKIIMH MEXIy TOTOKAaMH Ira30B; PEaKIHH
MEK/ly Fa3aMHM B DJIEKTPUYECKOM pa3pse; peakuy MeXy ra3aMHy IIPU NOBBIIICHHOM JaBJICHUM;

2) ammapatbl ¥ IPUOOPHI 1711 ONBITOB C )KUJIKMMHU U TBEPJbIMU BELIECTBAMHU - IEPErOHKa, (PMIbTPOBAHHE, KPUCTAIIIN3ALUS; IPOBEACHUE peaKuil
MEKly TBEP/BIM BEIIECTBOM U KHJKOCTBIO, )KUJIKOCTBIO U JKUJIKOCTBIO, TBEPIBIMU BELIECTBAMH.

Bue 31011 Kitaccuukanuy HaXoAsATCsl IBE IPYIIbI YIEeOHOH anmaparypsl:

1) I U3YUCHUA TCOPETHICCKUX BOITPOCOB XMMHUHU - UIITIOCTPAlHA 3aKOHA COXPAaHCHUS MaCChl BEIICCTB, IECMOHCTPAHA SJICKTPOIIPOBOAHOCTH
PacTBOPOB, ACMOHCTpALA ABHKCHUA HOHOB B JICKTPUYCCKOM ITOJIC; JId U3YUYCHUSA CKOPOCTHU XAMHAYECKOH PEAKIIMU U XUMHUYECKOTO PAaBHOBECHU A,

2) T WILTFOCTPAIMKA XUMUYECKAX OCHOB 3aBOJICKHX CITOCOOOB MOJTydEHHSI HEKOTOPBIX BEIIECTB (CEPHOM KMCIOTHI, aMMHaKa U T. II.).
BcenoMoratenbHyro poJib UTPalOT U3MEPHUTENbHBIEC U HarpeBaTeNIbHbIE TPUOOPHI, PA3INYHbIE IPUCTIOCOOIECHUS /17151 BHIIOJTHEHUS OTIBITOB.

Mopenau. O0bekTaMi MOJCTUPOBAHUS B XUMHH SIBJISIIOTCS aTOMBI, MOJIEKYJIbl, KPUCTAJUIbI, 3aBOJICKHE aIlapaThl, a TAK)Ke IPOUCXOASIINE
npoiiecchl. B npenogaBaHiy XUMHUN HCTIOJIB3YIOTCS MOJICTH KPUCTAIUIMIECKUX PEIIETOK anmasa, rpadura, cepbl, hochopa, okcuaa yriaepoaa(IVv),
no/a, kesne3a, Meau, Maruus. [[poMbIIIEHHOCTBIO BBIMTYCKalOTCs HAOOPHI MOJIeIei aTOMOB JIJIsl COCTAaBJICHHUS IaPOCTEPKHEBBIX MOJIeNIeH MOJIEKYT,
KOTOpBbIE, K COKaJICHUIO, B OCHOBHOM HCIOJIB3YIOTCS IIPU U3YUYEHUU OPTraHUYECKON XUMUHU.

Y4yeOHble MOCOOMST HA MeYaTHOI ocHOBe. B mporecce o0ydeHUss XMMHHU HCIIOJIB3YIOTCSA CIEAYIONIAE TaOIUIlbI MOCTOSHHOTO SKCIIOHUPOBAHUS:
«Ilepuoauyeckas cucreMa XuMu4deckux 3neMenToB J[. M. MenaeneeBay, «Tabnuia pacTBOPUMOCTH KHCIIOT, OCHOBAHUM U COJICH», «DIICKT-
POXMUMHYECKUH Psil HAPSDKEHUH METAJIIIOBY U JIP.

J1j1s opraHu3aiiii caMoCTOSTENIbHOM paboThl 00Y4arOIIUXCs HA YPOKaX UCHOJB3YIOT pa3HOOOpa3HbIE IUJAKTUYECKIE MaTepHallbl: TETPaIu Ha
MeYaTHON OCHOBE UJIU OTJENbHbIE pabo4re JTUCTHI - MHCTPYKLUHU, KapTOUKHU C 33JaHUSIMU PA3HOU CTENEHH TPYJHOCTHU Ui U3Y4YE€HHUS HOBOTO
MaTepuaina, CaMOIIPOBEPKU M KOHTPOJISI 3HAHUHN yJalluxcsl.



TemaTn4eckoe IIAHUPOBAHUE C YYE€TOM IPOrpaMmMbl BOCIIUTAHUSA

8 ki1acc
Ne Hara Tema ypoka Yder nporpaMmMbl BOCIIUTAHUSA Buabl yueOHoil qesiTe IbHOCTH
n/n | Ilnan dakr OcHoOBHOE coJep:KaHNe YPOKA dopma,
peanu3anus
NPaKTHYeCKOM YacTu
HavyanbHble NOHATHA U 3aKOHBI XUMHH (21 1)
1 [Ipeamet xumumn. Tena u BemectBa. CBoiicTBa Juckyccus OOBSICHSIOT, YTO MPEAMETOM
Ponb XuMuu B KU3HM | BEUIECTB. DTAJIOHHbIE XUMHUYECKUH OKCIIEPUMEHT | U3YYCHUST XUMHHU SBIISIOTCSI
YeJoBeKa ¢u3nyecKkue CBONCTBA BELIECTB. JleMOHCTpaLMM. BELIECTBA, UX CBOMCTBA U UX
Marepuains! u Komekuus MmaTtepuanoB v | mpeBpamieHust. Pa3muyaror Tema
MaTepualioBeieHre. Pob XumMun | M3JIENIMN U3 HUX. 1 BEILIECTBA, BEIIECTBA U
B JKU3HHU COBPEMEHHOIO JlabopatopHbie Marepuaibl. Y CTaHABIIMBAOT
obmectBa. OTHOMNICHHE 00IIecTBa | ONBITHI. 1. O3HaKOMIIEHHE | IPHYUHHO-CJICICTBEHHBIC CBSA3H
K XUMHUH: xeMO(i)I/mI/m " C KOJUIEKIMEN MEXIYy CBOMCTBAaMH BEIIECTB U
xemodoousi. 71a00paTOPHON MTOCYBI WX IPUMCHEHUEM
XapakTepuszyroT
MOJIOXKHUTEIBHYIO U
OTPHLIATEIIBHYIO POJIb XMMUU B
KU3HU COBPEMEHHOTO
oOmiecrsa.
ApPryMeHTHUPYIOT CBOE
OTHOIICHHE K XeMODUINH U
xeMo (o Ooum.
2 Meroapl u3ydeHus Mertoapl U3y4eHHUs] XUMUMU. MopenupoBanue XapakTepu3yrT OCHOBHbBIE
XUMHUH Habmronenue. DxcniepumMeHT ['pynmnoBas pabora METO/Ibl U3YYEHHUS

MoaenupoBanue. Moaenu
MaTepUalibHbIE U 3HAKOBBIE WJIH
CHMBOJIbHBIE.

Jemoncrpamuu.Moenu,

UCTIOJIb3yeMble Ha YpOKax
busuku, OWomoruu U
reorpaduu. OOBEMHBIE U
[IaPOCTEP)KHEBBIE MOJCIH

HEKOTOPBIX  XUMHUYECKHX
BEILICCTB. Mo emm
KPUCTALITMYECKUX
peLETOK

€CTECTBEHHOHAYYHBIX
JICITUTLTHH.

[TpuBoAAT TIPUMEPHI
MaTepHATBLHBIX U 3HAKOBBIX HIIN
CHUMBOJIbHBIX MOJICIICH,
UCTIOJIb3YEMbIX Ha YpOKax
¢buzuku, OMOJIOTUH U
reorpadumu.

Cobupator 00bEMHBIE U
IAPOCTEPHKHEBBIE MOJIETTH




HCKOTOPLIX XUMHUYCCKUX
BCIICCTB

ArperarHble
COCTOSIHUSI BELIIECTB

I'a3bl. XKuakoctu. TBEpubie
BellleCcTBA. B3auMHbIe Iepexoasl
MEX/1y arperaTHbIMU
COCTOSIHUSIMU BEILIECTBA:
BO3rOHKa (cyOnumanusi) u
necyOmmuMmanvs, KOHJISHCalus 1
UCHapeHue, KpUCTaJUTU3alus U
IUTaBJICHUE.

XUMUYECKUN
AKCIEPUMEHT
JdemMoHcTpaumu.
CoOupanue npubdopa s
MOJIy4EHUS Ta3a U
IIPOBEpKa €ro Ha
repMETHYHOCTh. Bo3ronka
CyXOro JIbJia, U0Aa WU
Ha(TanuHa. ArperaTHole
COCTOSIHUS BOJIBI.
JlaGopaTopHbie ONbITHI.
2. [IpoBepka nmpudopa st
MOJIy4EHUS Ta30B Ha
repMETHYHOCTh

PasznuyaroT Tpu arperaTHbIX
COCTOSIHUSI BEIIECTBA.
YcraHaBinMBarOT B3aUMOCBSI3H
MEXTy HUIMH Ha OCHOBE
B3aMMHBIX ITEPEXO0JI0B.
NnnmrocTpupyroT 3TH nepexoasl
npumepamu Habmrogaror
XUMHUYECKAN dKCIIEPUMEHT U
JIeTatOTBBIBOIBI HA OCHOBE
HaOMroAeHUN

IT.p Ne 1 «3nakoMcTBO
¢ 1abopaTopHBIM
000py/I0BaHUEM.
[IpaBuna Th npu
pabote B KabuHETE
XUMUM»

3HAKOMCTBO C JJa0OPAaTOPHBIM
000pyI0BaHHEM.

[IpaBuia TexHUKH O0€30TTaCHOCTH
pHu paboTe B KAOMHETE XUMHUH.
HexoTopbie BUIBI paboT.

[IpakTrikym

PaGoTarot ¢ maboparopHbIM
000pyTIOBaHUEM H
HarpeBaTeIbHBIMU IPUOOPaMU B
COOTBETCTBUU C NMPaBUIAMHU
TEXHUKH 0€30IMaCHOCTH.
BeimosHstor npocreiiiime
MaHUIYJISIUH ¢ 1a00PaTOPHBIM
000pyI0BaHUEM: C
71ab0paTOPHBIM IITATUBOM, CO
CIIUPTOBKOM

OdopMastoT OTYET 0
MpOJIesIaHHO paboTte

dusznueckue SIBICHUS
B XUMHHU

dusnueckue sABICHU. UNCTbIC
BEIECTBA U cMecH. | oMOTeHHEIE
U reTepore’Hsie cMecu. Cmecu
ra3oo0pa3Hble, JKUIKHUE U
TBEpAbIE. CIOCOOBI pa3aeTeHHs
CMeCeH: IeperoHKa, Win
JHUCTHIUISALIMS, OTCTauBaHUE,
bunbpTpoBaHNE, KPUCTATIIA3AIUS

Huckyccus, oocyxaeHue,
XUMHUYECKUM DKCIIEPUMEHT
JleMOHCTpaLHH.
Paznenenue nByx
HECMEIIMBAIOLIUXCS
JKHAJKOCTEHN C TIOMOIIBIO
JIEIIUTEIILHOY BOPOHKH.
Juctumisarop u ero

Paznuyator pusndeckue u
XUMUYECKUE SBJICHUS, YUCThIE
BEIIIECTBA U CMECH.
Knaccugunupyror cmecu.
[TpuBoAAT MpUMeEpHI cMeceit
Pa3IMYHOrO arperaTHoro
COCTOSIHUA. Y CTaHABJIMBAIOT
PUYMHHO-CJICICTBEHHBIE CBSI3U




WIN BBIIIApUBAHHUE.
Xpomatorpadus. [Ipumenenue
3TUX C1I0CO0O0B B 1a00PaTOPHOI
IpaKkTUKe, Ha IIPOU3BOJCTBE U B
ObITY.

pabora. YcraHoBKa Jyist
bunpTpOBaHMS U €€
pabora. YcranoBka st

BbIIIapUBaHUs U €€ pabora.

Komnnekuust ObITOBBIX
npuOOpoB AJst
¢ubTpOBaHMS BO3AYyXa.
Paznenenune kpacsiero
BelecTBa (homacrepa c
MOMOIIBI0 OYMaKHOM
xpomarorpadum.
JlabopaTopHble ONBITHI.
3. O3HaKoMIIEHHE C
MUHEpaIaMH,
00pa3yomuMH TPAHHT.
4. TlpuroToBiieHue
rE€TEPOr€HHON CMECHU
IIOPOILIKOB CEPHI U
JKeJie3a u ux

MEXTy (PU3NIECKUMU
CBOMCTBaMU BEIIECTB CMECH U
croco0aMu UX pas3zesieHuUs.
Pazau4aror MX, ONMCHIBAIOT U
XapaKTEPU3YIOT MPAKTUUECKOE
3HAYCHHE.

paszesenue.
[1.p.Ne 2«Ananmu3 AHanu3 noyBsbl [IpakTukym PaboTarot ¢ mabopatopHbIM
MTOYBBI» WnauBuyanbHas paboTta 000pyIOBaHUEM H

['pynmnoBas paboTa HarpeBaTeIbHBIMH PUOOPAMH B

COOTBETCTBUU C IIPABUIIAMH
TEXHUKH 0€30MaCHOCTH.
BreimonHstoT npocreinine
npuéMbl 0OpaleHus ¢
71a00PaTOPHBIM
000opyI0BaHHEM: BOPOHKOIA,
(buIbTPOM, CIUPTOBKOM.
Habmronarot 3a cBoiicTBamu
BEILIECTB U SIBICHUSIMU,
MIPOUCXOASIINMU C BEILIECTBAMM.
OnuchIBalOT XUMHUYECKHUI
AKCIIEPUMEHT C MIOMOIIBIO
PYCCKOTO (POIHOTO) A3BIKA U




SI3bIKa XUMUH.

JlenaroT BBIBOIBI 11O
pe3yabpTaTtaM IMpOBEAEHHOTO
JKCHEpPUMEHTA

7 ATOMHO- XuMHu4eckue NeMeHTsl. ATombl | Jluckyccus OOBSCHSIOT YTO TaKOE
MOJIEKYJISIPHOE 1 MoJieKynbl. [IpocTeie JemoncTpauuu. Mozienu | XUMHYECKUW 3JIEMEHT, aTOM,
y4eHHE. XMMHUYECKUE CJIOKHBIE BEIIECTBA. AJJIOTPONUSL | aJUIOTPOITHBIX MOJIEKYJIa, aJUIOTPOIIHS], HOHBI.
3JIEMEHTBI Ha NMPUMEPE KUCITOPOA. MoaubuKaui yriaepoga v | PazmudaroT mpocThie U CIIOKHBIE

OCHOBHBIE TTOJIOKEHUSI AaTOMHO- cepsl. [Tonyyenue o30Ha. BEIIIECTBA, BEMIECTBA
MOJIEKYJISIPHOTO yueHHUsl. IOHBI. MOJIEKYJISIPHOTO 1
BeniectBa MOJNEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.
HEMOJIEKYJIAPHOTO CTPOEHUS. YcranaBauBarOT NPUIMHHO-
CJIEZICTBEHHBIE CBSI3U MEXKITY
COCTaBOM MOJIEKYJI U
CBOMCTBAMH AJIJIOTPOIIHBIX
MoaupUKaIui Kucaopoaa
DopMyIUPYIOT OCHOBHBIE
MOJIO’KEHUS aTOMHO-
MOJIEKYJISIPHOTO yYEHUS

8 3HaK1 XUMUYECKUX 3HaKH (CUMBOJIbI) XUMHUECKUX JleMOHCTpaLHM. Ha3bIBatoT 1 3a1IMChIBAIOT 3HAKU

3JIEMEHTOB. anemeHToB. MHbOop™Manus, [optpetst U. 5. XUMHUYECKUX DJIEMCHTOB.
KOTOPYIO HECYT 3HAKH bepuenuycau /1. 1. XapaktepusyrT nHpopmaruto,
XUMHUYECKHX AJIEMEHTOB. Menneneesa. KOTOPYIO HECYT 3HAKH
DTUMOJIOTHUSA Ha3BAHUNA KopoTtkonepuoaublii u XUMHWYECKUX IJIEMEHTOB.
HEKOTOPBIX XUMHYCCKHUX ,I[JII/IHHOHepI/IO,I[HHﬁ OOBSICHSIOT ATUMOJIOTHYECKHE
aneMeHToB. [lepuoanueckas BApUAHTHI Hayaja Ha3BaHUM XMMHUYECKUX
TabnuIa XUMHYECKUX 3J1eMeHTOB | [leproanueckoil cuCTEMbl | 3JIEMEHTOB M UX OTJEIbHBIX
J. Y. MeHnaeneena: J1. 1. MenpaeneeBa TPYIIIL.

9 [Mepuroauueckas KOPOTKOTIEPUOIHBIN U OnuchIBalOT CTPYKTYPY
TaOIUIa XUMUYECKUX JUTMHHOTIEPUOJHBIN BapHaAHTBHI. TaOJIUIIBI XUMUYECKIX
anemenToB . M. Ileproael u rpynmnsl. I’ 1aBHas u anemenToB /. 1. Menaeneena.
Menneneesa. no00YHAas TOATPYIIILI UIH A- U PaznuyaroT KOpOTKONEPUOAHBIN

B-rpynmnel. OTHOCUTENBHAS Y JUTMHHOTIEPUOAHBIA BapUaHThI
aTOMHasi Macca. [Tepuonnueckout cucremsl /. W.
Menneneesa
10 XUMHUYECKUE Xumuueckue popmyinsl. MHaekcsl | Pemenne XuMuaeckux OTtoOpaskaroT cocTaB BEILIECTB C




hopmybl U KOO PUITUCHTEI. 3a/1a4. MOMOIIIBIO0 XUMUYECKUX
11 Xumugeckue Gopmysasl| OTHOCHTENIbHAS MOJIEKYIIAPHAS Ob6cyxnenue dbopmyi.
macca. MaccoBas 10714 Pasznuyaror MHIEKCHI U
XUMHUYECKOIO 2JIEMEHTA B ko3¢ punmentsl. Haxonsar
coequaennu. Mupopmarms, OTHOCHTEJIbHYIO MOJIEKYJIIPHYIO
KOTOPYIO HECYT XUMUYECKHE Maccy BELIECTBA U MACCOBYIO
bopmysl JIOJIF0 XMMHYECKOT'0 2JIEMEHTA B
coeauHeHuu TpaHcIupyroT
uH(}pOpMaIIKIO, KOTOPYIO HECYT
XUMHYECKHE (HOPMYIIbI
12 BasieHTHOCTB Banentnocts. CTpyKTYpHBIE MopenmupoBanue OOBACHSAIOT YTO TaKOE
13 BanenTHocth dbopmynbl. XUMUYECKHE JlemoHcTpauuu. BaJIecHTHOCTh. [loHnMarot
3JIEMEHTHI C IOCTOSIHHOM U Koncrpynposanue OTpaKEHUE MOPSIKA
MepEMEHHOMN BaJIECHTHOCTHIO. HIaPOCTEPHKHEBBIX COEIMHEHUSI aTOMOB B
BoiBo hopMysbl COEMHEHHS IO | MOZEIIEN MOJIEKY MOJIEKYJIaX BELIECTB
BaJIeHTHOCTH. OnpesieseHue MOCPEJICTBOM CTPYKTYPHBIX
BaJICHTHOCTH XUMHUYECKOTO dbopmyi. Yyarcs cocTaBisTh
a7eMeHTa 1o popMyJie BEIIeCTBa. bopMyIBl COeTUHEHUH TI0
CocraBiieHre Ha3BaHUU BAJICHTHOCTH U OTIPEIEIISTh
COEIMHEHUH, COCTOSIINX U3 IBYX BaJICHTHOCTH AJIEMEHTA 110
XUMHYECKUX 3JIEMEHTOB, I10 dbopMyne ero coeTuHEeHUs
BaJICHTHOCTH. 3aKOH MOCTOSTHCTBA
COCTaBa BEILECTB.
14 XUMHUYECKUE peakny. | XUMUYecKue peakuuu. Pearentsl | XuMU4eCcKuii XapakTepu3yroT XUMUYECKYIO

U IpoayKThl peakuud. [Ipuznaku
XMMUYECKUX PEAKIIUH. Y CIIOBUS
UX IPOTEKAHUS U MPEKpaICHuUs.
Peakiyu ropenusi.
DK30TepMUYECKUE U
JHJIOTEPMHUUECKUE PEAKLIUH.

SKCIIEPUMEHT , AUCKYCCHSL.
JdemoncTpaumuu. Annapar
Kunna. Paznoxxenue
OuxpomMara aMMOHHUS.
I'openue cepsl u
MarHueBOM JIEHTBHI.
JlabopaTopHble ONBITHI.
5.B3zaumonerictBue
PacTBOPOB XJIOPUJIOB U
MOJHIOB KaJlUs C
pacTBOpPOM HUTpaTa

peakluio U e€ yJaCTHUKOB
(peareHTbl ¥ IPOAYKTHI
peaKkiun).

OnuceIBalOT NpU3HAKU U
YCJIOBHUSI TEYEHUSI XUMUYECKUX
peakuui. Pazmuuaror
JK30TEPMUUYECKHUE U
SHJO0TEPMUUYECKUE PEAKIIUY.
COOTHOCAT peakuu rOpeHus u
AK30TEPMHUYECKUE PEAKLIUH.




cepebpa.

6. [Tomydenue ruapokcuia
meau(Il) u ero
B3aUMOJICHCTBUE C CEPHOU
KHCJIOTOH.

7. BzaumogeiictBue
pacTBOpa CoJibl ¢

KHCIJIOTON
15 3aKOH COXpaHEHUs 3aKOH COXpaHEHHS MacChl XUMHYECKUN @OpMyIIHPYIOT 3aKOH
Macchl BEIL[ECTB. BeUIECTB. XUMUYECKUE OKCIIEPUMEHT , TUCKYCCUS | COXPAaHEHUS MacChl BEIIECTB.
XUMHUYECKHE ypaBHeHus1. CocTaBlieHHE JleMOHCTpaLuM. CocTaBIsIIOT Ha €0 OCHOBE
YpPaBHEHHUS XUMHUYECKUX YPABHEHHUI. [Toptpetsr M. B. XHMHUYCCKHUEC yPaBHCHUSI.
HNudopmanms, KOTOpyro HECET JlomonocoBa u A. JI. TpancmupyroT nHGpOpPMAIUIO,
XMMHUYECKOE ypaBHEHHE. JlaBya3be. ['openue KOTOPYIO HECYT XUMHICCKUE
docdopa. OnbITHI, ypaBHEHWUSI.
16 XuMHYECKHE Knaccudukanus xummaeckux WLTIOCTPUPYIONINE 3aKOH | DKCIIEPUMEHTAIBHO
YpPaBHCHUS peaKuuii MO COCTaBY U YUCITY COXpaHEHUST MACCHI OOATBEPAKAAIOT CIPABCIJIMBOCTD
peareHToB U MPOAYKTOB. THIIBI BEIIECTB. 3aKOHA COXPAHEHUSI MacChl
XUMHYECKUX peakuuii. Peakunmn JlabopaTopHblie ONbITHI. | BEIICCTB
17 THIBI XUMUYECKHIX COCTMHECHUS, PA3JIOKEHUS, 8.IIpoBepka 3akoHa Knaccudunumpyror xumuaeckue
peakiuii 3aMelleHus: 1 oOMeHa. COXpaHEHUs MaCChl peaxkuy 1o Npu3HaKy yucia u
18 Tumbr xuMuYecKux Karanusaropsl u karanms. BELIECTB Ha IIpUMEpe COCTaBa peareHToB U

peakiui

B3aUMOJCICTBUSA IIETOUH
Y KHCJIOTBI.

9. IIpoBepka 3akoHa
COXpaHEHUsl MacChl
BEILIECTB Ha [TPUMEPE
B3aUMOJCICTBUSA IIETOUH
u cosm xene3a (I11).
JdemoncTpauum. ['openue
docdopa, pacTBopeHue
MIPOJIYKTa TOPEHUS B BOJIE
U UCCIe0BaHNe
MOJY4eHHOTO pacTBOpa
JTAKMYCOM.
BzaumogericTBue consHOU

MPOAYKTOB. XapaKTEePU3yIOT
pOJIb KaTanu3aTropa B
MPOTEKAaHUH XMMHYECKOU
peaKium.

HaO:roaroT 1 ONUCHIBAIOT
XAMUYECKUN IKCIIEPUMEHT C
MTOMOIIBIO PYCCKOTO (POTHOTO)
SI3bIKA U SI3bIKA XUMUHU




KHUCJIOTHI C IIMHKOM.
ITosyaenue rugpoxcua
menu(Il) u ero
pasiioKeHue mpu
HarpeBaHUU.
JlabopaTopHble ONBITHI.
10. Pa3znoxxenue
MepOKCHJIa BOJOPOa C
MTOMOIIIBIO OKCHIA
maprasxia (IV).

11. 3amerienue sxere3omM
MeEJIU B METHOM KyIIOpoce

19 [ToBTOpEHME U TectupoBanue, pemenue 3anad u | ['pynnosas padora O06001IaI0T ¥ CUCTEMATU3UPYIOT
0000111eHUE TEMBI BBITIOJTHCHHUE YIIPAKHEHHH TI0 CBOM 3HAHHS 110 TEME:
«HavasbHbIC OHATHS U | TEME «HavayibHbIE TTOHSITHSI ¥ 3aKOHBI
3aKOHBI XUMHUID) XUMUWy». [[pUMEHSIOT Ha
MPaKTUKE paHEee U3YYEHHBIN
Marepuai, paboTas 1mo rpymnmnam
C 3aJJaHUSIMH PA3HOTO YPOBHS
CJI0)KHOCTHU
20 K.p.Ne 1 «HauanbHbIe KoHntpospHast pabora [IpuMeHSIOT Ha MPAKTHKE paHee
[MOHATHS U 3aKOHbI M3YYEHHBII MaTepuai, padoras
XUMUM 0 TpyNIam C 3aJaHUAMHU
Pa3HOTO YPOBHSI CJIOXKHOCTH,
BBITIOJTHSIOT KOHTPOJIBHYIO
pabory.
BaskHeiilme npeIcTaBuTeIM HeOpraHuveckux BemecTs. KonyecrBenHbie oTHOMEeHUs: B xumuu (18 u)
21 Bo3nyx u ero cocras CocraB Bo3Iyxa. Huckycens XapakTepusyroT 00bEMHYIO
[Mousitue 06 o0bemHoi tone () | Pemenne 3agaq JIOJIF0O KOMITIOHEHTA TaKO1
KOMIIOHEHTa IPUPOIHOM razosoil | Jdemoncrpanmu. MIPUPOAHON Ira30BOM CMECH, KaK
CMECH - BO3yXa Onpenenenue BO3/YX, M PACCUUTHIBAIOT €€ 110

Pacuer 00beEMa KOMIIOHEHTA
ra3oBOM CMECH IO €ro 00LEMHOM
J0Jie ¥ HA0OOPOT.

COJCP7KaHM KUCIIOPOJa B
BO3YyXC.

00BEMY ITOI cMecH.
OnuceIBarOT 00BEMHBIN COCTAB
aTMoc(epHOTro Bo3Iyxa U




MOHUMAIOT 3HAYCHHE
MOCTOSIHCTBA ATOTO COCTaBa JIIsI
3JI0pPOBbSI

22 Kucnopon Kucnopoa. O3on. [omyuenue XUMHYECKUN XapakTepusylT 030H, KaK
kucnopoaa. Codupanue n HKCIIEPUMEHT ATIOTPOTIHYIO MOJU(PUKAITUIO
pacro3HaBaHUE KUCIOPOA. JleMOHCTpaLuH. kucaopoa. OnuceBaoT
XUMHYECKUE CBOMCTBA [Tomyuenue kuciaopoaa (bu3HYeCKUEe U XUMHYECKIE
KHUCJIOPOJa: B3AaUMOJEHCTBUE C pa3noxeHueM CBOICTBA, MOJYYEHHUE U
MeTaJlJIaMH, HeMeTallaMu 1 TIepMaHTaHaTa Kaaus U MIPUMEHEHHE KUCIIOPO/ia C
CJIOKHBIMHU BEIIICCTBAMH. NepPOKCHJIa BOJIOPOA. HCII0JIb30BAHUEM PYCCKOTO
[Ipumenenne kucnopona. CoOupanue MeTo1IoM (pomHOTO) SI3bIKA U SI3bIKA
KpyrosopoT kucnopona B BBITCCHCHHSI BO3yXa U XUMHH.

MIPUPOJIE. BOJIbl. Pacmo3naBanue Y CcTaHaBIMBAOT MPUIHMHHO-
kuciopona. 'openue CJICJICTBEHHBIC CBSI3U MEXKTY
MarHus, xeJesa, yriis, (U3HYECKUMU CBOMCTBAMH
cepsl 1 pochopa B KHCIIOPOJIa U CIOCO0aMu €ro
KHCIIOpOJIe cooupanus. [IpoBomsrT,

HaOJFOMAIOT M OIUCHIBAIOT
XUMHUYECKUN SKCTIEPUMEHT IO
MOJTYYCHHIO, COOMPAaHUIO 1
pacrno3HaBaHUIO KUCIOPOA C
cOOJII0ICHHEM TIPAaBUJI TEXHUKH
0€30MacHOCTH

23 IT. p.Ne3 «Ilonyuenue, | [lomyuenue, cobupanue u [TpakTrkym PaboTarot ¢ mabopatopHbIM

coOupanue u pacrno3HaBaHUE KUCIOPOIa WuuBuyansHas padora 000pyI0BaHHEM H

PacCliO3HaBaHHEC
KucCjopoJa»

[Tapnas pabora

HarpeBaTeIbHBIMU IPHUOOPaMU B
COOTBETCTBUU C MPABUIAMH
TEXHUKH 0€30MaCHOCTH.
BreimonHstoT npocreinine
npuémbl 0OpaleHus ¢
1a00paToOpHBIM
o6opynoBaHueM: cOOUPaTh
puOOp 715 HOJTYUYEHUs ra3os,
IIPOBEPATH €ro Ha
repMETUYHOCTH M HCII0JIb30BaTh
JUISL IOJTy4EHUsI KUCIIOPOIa.




ColuparoT KHCIOPOI METOJOM
BBITCCHCHHSI BO3/IyXa H
pacmo3HaroT ero. Habmrogarot 3a
CBOMCTBaMH BEIIIECTB U
SIBJICHUSIMH, TTIPOUCXOISIIIAMH C
BeniectBamMu. OIUCHIBAIOT
XUMHYECKUN IKCTICPUMEHT C
MTOMOIIBIO €CTECTBEHHOTO
(pycCKOTO MM POJTHOTO) SI3bIKA
U 13b1Kka XuMun. COCTaBIISIOT
OTYET 10 pe3yJibTaTaM
MTPOBEJACHHOTO YKCIIEPUMEHTA

24 OKcunpl Oxkcuapl. O06pa3oBanue Ha3Banui | JleMoOHCTpanum. BriaendroT cyiecTBeHHbIE
OKCHUJIOB IO UX (POpMYyTIaMm. S T — MpU3HAKK OKCUIOB. J{atoT
CocraBrienue GopmMys OKCHI0B Ha3BaHUS OKCHUJIOB IO UX
10 UX HA3BAHUSIM. JlaGopaTopHbIe ONBIT. dbopmymnam. CocTaBIsIOT
IMpencraBurenu okcunos: Bogau | 12. [lomyrnenne ($hopMyITBI OKCHJIOB T10 MX
YIIIEKUCIIBIN a3, HeraméHast M3BECTKOBOMW BOJIBI ITPH Ha3BaHUAM. XapaKTePU3YIOT
U3BECTb. MPONYCKaHUU TaKUX MpeJCcTaBUTENEH
YIJIEKUCIIOTO ras3a OKCHUJIOB, KaK BOJa, YTICKUCIIbIN
ra3 u HeraméHas u3BecTb
25 Bopaopon Bopopon B npupone. Duzndeckne | XUMHUECKHI XapakTepu3yroT COCTaB
U XMMUYECKUE CBOMCTBA 9KCIIEPUMEHT MOJIEKYJIbI, PU3NYECKHE U
BOJIOPO/Ia, €r0 MOJIyYEeHUE U JleMOHCTpaIuH. XUMHYECKHE CBOMCTBA,
pUMEHEHHE. [Tonyuenue, cobupanue u | MOJlydeHUE U IPUMEHEHHE
pacro3HaBaHKe BOJIOPOAA. | BOJAOPOJA. Y CTAaHABIMBAIOT
['openue Bogopoa. MIPUYHUHHO-CJICICTBEHHBIE CBSI3U
Bzaumopneiictue MeXay PU3NIECKIMU
BOJIOPOJIa C OKCUJOM MEIIM | CBOIMCTBAMH U CIOCOOAMHU
(1. coOupaHust BOJOPOIa, MEXTY
JlaGopaTopHbIe ONbIT. XUMHYECKUMU CBOMCTBAMH U
13. Ilonyuenue Bogopoaa | ero mpuMeHEHHEM
B3aMMO/ICHICTBUEM ILIMHKA
U COJISTHOM KHCTIOTHI
26 ILp. Ned [TpakTukym PaboTarot ¢ 1a6opaTopHBIM

«Ilony4enue,

WunuBuayansHas pabora

o6opysoBaHrEM U




cobupanue u
pacro3HaBaHHe
BOJIOPOZIA»

[Tapnas pabora

HarpeBaTeIbHBIMU TPHOOPAMU B
COOTBETCTBUU C IIPaBUIIAMU
TEXHUKU 0€30MaCHOCTH.
BrimosHstor npocreitime
IpreMbl 0OpalleHus ¢
1a00paTOPHBIM
000pyI0BaHUEM: COOMpPATh
puOOop JUIs HOTYyYEHHS Ia3oB,
MIPOBEPSITH €ro Ha
T€PMETUYHOCTD U UCTIOJIb30BaTh
JUISL TIOJTY4€HHUs BOJOPO/Ia.
Co0OuparoT BOJ0pO METOI0M
BBITECHEHHUSI BO3/IyXa U
pacnio3HatoT ero. Habmrogarot 3a
CBOMCTBaAMH BEIIECTB U
SIBJICHUSIMU, TIPOUCXOSATITIMHU C
BenrectBaMu. ONUCBIBAIOT
XUMHYECKUN SKCIIEPUMEHT C
MTOMOIIBIO €CTECTBEHHOTO
(pycCKOTO MM POJTHOTO) SI3bIKA
u si3b1ka XuMud. COCTaBIISIOT
OTUYET MO pe3yabTaTam
MIPOBEJICHHOTO AKCIIEPUMEHTA

27

Kucnotsr

KucimoTel, HX cOCTaB U BX
kiaccudukamnus. MHauKaTopsl.
Tabnuia pacTBOPUMOCTH.
ConsiHas 1 cepHasi KUCIOTHI, UX
CBOWCTBA M PUMEHCHHUE

XUMUYECKUIA
SKCIIEPUMEHT
JdemoncTpanum.
Konnexkuus MuHepaibHbIX
kucnot.l IpaBuio
pa3baBiieHUs Cepoit
KHUCIIOTBI.

JlaGopaTopHbI€ ONBIT.

14. Pacno3naBanue
KHUCIIOT UHAUKATOPAMH.

AHaNU3UPYIOT COCTAB KHUCIIOT.
Pacnosnaror KHCJIOTBI C
IIOMOILIBIO WHAKATOPOB.
XapakTepusyroT
npencTaBuTeNeH KHCJIOT:
COJITHYIO " CEPHYIO.
XapakTepusyrT paCTBOPUMOCTh
COCIMHEHUN c MTOMOIIBIO
TaOIMIIBI PACTBOPHUMOCTH
YcranaBiauBaroT MIPUYHUHHO-
CICICTBEHHBIE  CBSI3U  MEXKIY
CBOMCTBAMH COJITHOM M CEpHOM
KACIOT M o0jacTIMH  HX




IMPUMCHCHU .

28 Comn Conu, ux cocTaB ¥ Ha3BaHUSI. Huckyccus XapakTepus3yloT ~ COJIM  Kak
PacTtBopuMOCTb cosieli B BOJE. JemMmoHcTpauMu. MPOAYKTHI 3aMELICHUS BOJIOPOIa
[IpencraBurenu coeii: XJIOpUI Komnexius COJICH. | B KHCIIOTE Ha MeETall.
HaTpus, KapOOHAT HATPHS, Tabmuna 3anuceiBaloT (OPMYJIBl  coJiei
docdar KambIus. mo BaJieHTHOCTH. HaseiBaror
con 1o hopmyram.
Ucnonb3yror TaOIHILy
pacTBOpUMOCTHU JUTSt
XapaKTEPUCTUKN CBOMCTB COJIEH.
IIpoBoaT pacu€Tsl 1o
dbopmynam coseit
29 Kommuecto Bemecta | [TocrosiHHas ABoraapo. JleMOHCTpanMHu. OOBACHAIOT YTO TaKOE
KommuectBo BemecTBa. MoJb. HexkoTopsie MeTaibl, KOJIMYECTBO BEIISCTBA, MOJIb,
Momnspnas macca. Kpatasie HEMETAJUIbl U COEIMHEHUSI | TIOCTOSIHHAS ABOTapO,
€IMHUIIBI N3MEPEHUS KOJIMYECTBAa | KOJIMYECTBOM BELIECTBA B | MOJISIpHAst Macca.
BEILIECTBA — MUJUIUMOJIb U 1 monb
KHJIOMOJ1b, MHUJIJTUMOJISIPHAS U
KWJIOMOJISIPHAsI MacChl BEILIECTBA.
Pacuertsl ¢ ucnosib3oBaHnemM
MOHATUN «KOJIMYECTBO
BEILECTBA», «MOJIIPHAsI Maccay,
«IOCTOSIHHAsI ABOTaIpo».
30 Pewrenue pacueTHpix Pemenne pacueTHbix Pemaror 3agaum ¢
3a1a4 3a1a4y UCII0JIb30BAHUEM MOHATHI
«KOJINYECTBO BEUIECTBAY,
«MOJISIpHAsE Maccay,
«IOCTOsSIHHAsA ABOTaapo
31 MounsipHblii 00beM 3akoH ABorazipo. MossipHbIi Pemenue pacueTHbIx OOBACHSIOT YTO TaKoe

ra3o00pa3HbIX
BEILIECTB

00BeM ra3000pa3HbIX BEIIECTB.
OTHOCHUTEbHAS TTIOTHOCTD
OJIHOTO Ta3a Mo JIPYroMy.
KpatHbie eIMHUIBI U3MEPEHUS —
MULTUMOJISIPHBIN 1
KUJIOMOJISIPHBIN 00bEMBI

3a/aq
Huckyccus
demoncrpaumnu. Mozaens
MOJISIpPHOTO 00BeMa
ra3000pa3HbIX BEIIECTB

MOJISIpHBII 00BEM r'a30B,
HOpMaJIbHbIE yClIOBUA .Pemator
3a/1a4¥ C UCIOJIb30BaHUEM
MOHATUN «KOJIMYECTBO
BEILECTBA», «MOJISIPHAs Maccay,
«MOJIIPHBII 00BEM Tra3zoBy,




ra3000pa3HBIX BEIIECTB.
PacueThl ¢ ncnoab30BaHHEM
MMOHATHH «KOJINYECTBO
BEILIECTBAY, «KMOJISIPHAS MACCa,
«MOJISIPHBIN 00OBEM ra3zoBy,
«IOCTOSIHHAsT ABOTaIpO».

«MOCTOSIHHASE ABOTa/IPO».

32 Pacuérel no Pacuertsl ¢ ucnosib3oBaHneEM Pemenne pacueTHbIx XapakTepu3yroT
XUMHYECKUM MOHSTUN «KOJIMYECTBO 3a/1a4 KOJIMYECTBEHHYIO CTOPOHY
YPaBHEHUSIM BEILIECTBA», «MOJISIPHASA Maccay, XUMUYECKUX 0OBEKTOB U
33 Pacuérer o «MOJISIPHBIN 00BEM Ta30B», nporieccoB. Pemraror 3a1a4u ¢
XUMHYECKUM «aucno ABoraapo WCIIOJIb30BAHUEM TTOHSATUM
YpaBHEHUSIM «KOJINYECTBO BEUIECTBAY,
«MOJISIpPHASI Maccay, «KMOJISIPHBII
00BEM Ta30B», «IOCTOSTHHAS
ABorazipo»
34 Bona. OcHoBanus I'unpocdepa. KpyroBopot Boasl B | XUMUUECKUH OOBACHSAIOT YTO TaKoe
npuponae. dusnueckue u 3KCIIEPUMEHT «OCHOBAHHUS, «IIEIOYN»,
XUMHUYECKHE CBOWCTBA BOJIBIL: JleMOHCTpaLuH. «Ka4yeCTBEHHAs pEaKLUsD»,
B3aUMOJICUCTBUE C OKCUIAMU. Komnneknus ocHoBaHwUid. «UHOUKATOPY.
OcHOBaHusI, KX COCTAB. JlaGopaTopHbIe ONBIT. Knaccudumupyror ocHoBaHUS
PacTtBOpuMOCTH OCHOBaHUH B 15. I3mMeHenue okpacku [0 paCTBOPHUMOCTH B BOJIE.
BoJie. lI3MeHeHne okpacku HHMKATOPOB B IIeI0OYHON | OnpenesroT NpuHaUIeKHOCTH
VH/IMKATOPOB B LIEJIOYHOM Cpele. | cpeje. HEOPraHU4YECKHX BELECTB K
[IpencraBuTenu mienoyei: KJIacCy OCHOBaHMi 1o hopmyie.
TUAPOKCHUIBI HATPHS, KaJIHs U XapakTepu3yrT CBOMCTBA
KaJIbLUSI. OT/AEJIbHBIX ITPEICTaBUTENCH
ocHoBaHuH. Mcnosb3yroT
TabIUIly pACTBOPUMOCTH IS
OIpeeNIeHUs pACTBOPUMOCTH
OCHOBAHUH.
35 PactBopsl. MaccoBas PactBoputens 1 pacTBOPEHHOE Pemenue 3agau OOBSACHSIOT YTO Takoe
JOJIs BelleCTBO. PacTBOpBHI. Huckyccus «MaccoBasi 10Jisl pACTBOPEHHOTO
PacTBOPEHHOTO PactBopenue. I'mapartsl. XUMUYECKUN BEIIECTBa». Y CTAaHABJIMBAIOT
BEIlIeCTBA MaccoBas 105151 paCTBOPEHHOTO OKCTICPUMEHT aHAJIOTMH ¢ 00BEMHOI JT0JIEi

BCIICCTBA. PaC‘-IeTLI, CBs3aHHBIC C

JlabopaTopHbIe onbIT.

KOMIIOHEHTOB ra30BOM CMECH.




HUCITIOJIb30BAHUECM TIOHATUA
«MaccoBast J10JIsl pACTBOPEHHOTO
BCIL[ECTBAY.

16. O3nakomiieHuE ¢
rpernaparamMu JOMaliHen
WY IIKOJILHOM alTeuKH —
pacTBOpamMu MepoKCcUaa
BOJIOPOJIA, CIIUPTOBOM
HAaCTOMKH MOJa U
HAILIATBIPHOTO CIIUPTA.

Pemmarot 3a0a4M C
HCIIOJIb30BaHUEM ITOHSITHI
«MaccoBas J0JIS DJICMCHTA B
BCIIECTBEY, «MaccoBas JOJI
PacTBOPEHHOTO BEIIECTBAY,
«oOBeMHas1 10J1s Ta3000pa3HOTO
BCIIICCTBAY

36

IT.p. Ne 5
«IIpuroroBnenue
pacTBOPOB COJIEHN C UX
3aJJaHHOM MAaCCOBOM
JTOJIE

IIpakTukym
WNunuBuyansHas pabora
[Tapnas pabora

Paboratot ¢ 1abopaTopHbIM
000pyIOBaHUEM U
HarpeBaTeIbHBIMU TPHOOPAMU B
COOTBETCTBUU C IMPABUIIAMH
TEXHUKU O€30TMMaCHOCTH.
BrimosHstor nmpocreitime
MIPUEMBI 0OpaIIeHUs C
1a00paTOPHBIM
000pyTIOBAaHUEM: C MEPHBIM
HMINHIPOM, C BECAMH.
Haoirogaror 3a cBolicTBamMu
BELIECTB U SIBIICHUSIMH,
MPOUCXOSIINMH C BEIIECTBAMHU.
OnuchIBalOT SKCIEPUMEHT C
MOMOIUIBIO0 €CTECTBEHHOTO
(pPYCCKOTO MJTH POJTHOTO) SI3bIKA
u si3bIka XuMud. COCTaBIISIOT
OTUYETHI 110 pe3ysibTaTaM
MIPOBEJICHHOTO YKCIIEPUMEHTA

37

O06o006111EHNE U
CHCTEMaTH3aIHs
3HAHUM 10 TEME:
«Baxwneiimme
MPEICTABUTEIN
HEOPraHUYECKUX
BEILIECTB.
KomnuecTBenHbie
OTHOIIICHUS B XUMHUM

['pynnosas paborta

O060011a0T ¥ CHCTEMAaTU3UPYIOT
CBOM 3HAHMS 110 TEME:
«BaxxHel1me npecTaBuTeIIn
HEOPraHMYECKUX BEIECTB.
KoanuecTBeHHBIE OTHOILIEHHUS B
xuMuny. [IpuMeHstoT Ha
MPAKTHKE paHee N3ydeHHBIN
MaTepuai, padoTas 1o rpymmnam
C 3aJJaHUSIMHU PA3HOTO YPOBHS




CJIO)KHOCTH

38 K.p.Ne2 mo Teme: Konrtponsnas pabota [TpuMeHSIOT HA IPAKTUKE paHee
«Baxueiime W3YYCHHBIN MaTepua, paboras
MpEeACTaBUTEN IO TPYIIaM C 33JaHUSIMU
HEOPraHMYECKUX Pa3HOTO YPOBHS CJIOKHOCTH,
BEIIECTB. BBITIOJTHSIFOT KOHTPOJIBHYIO
KonunuecrBennsie paborty.

OTHOIIIEHUS B XUMUW
OcHOBHBIE KJIACChl Heopranuvecknx coequHenuii (10 u)

39 Oxcusr: O06o01IeHne cBeIeHHH 00 XuMu4ecKuit OOBSCHSIOT YTO TAKOE
KJ1accuuKarms 1 OKCHJIaX, MX KITaCCHU(UKAIIHH, AKCIIEPUMEHT HecoJieoOpa3yole OKCUIbl,
CBOIICTBa Ha3BaHUSIX U CBOMCTBAX. JlaGopaTopHbIe ONBITHI. COJIC00pa3YIOIINE OKCHUJIBI,

Crioco0OpbI IOJTy4eHUS OKCHIOB 17. Bzaumoseiicreue OCHOBHBIE€ OKCH/IbI, KHCIIOTHBIE
OKCHJIa KaJIBIIUS C BOJOH. OKCH/JIbI. XapaKTEPHU3YIOT 00IIHIe
18. [TomyTHEHHE XUMHUYECKHE CBOMICTBA
M3BECTKOBOM BOJIbI COJIC00Pa3YIOIINX OKCHIO0B

(KUCTIOTHBIX M OCHOBHBIX)
CocTaBisOT ypaBHEHHS
peaKkuii ¢ y4aCTUEM OKCHJIOB.
Habmrogator 1 onuceiBaroT
PEaKIuy ¢ y4acTHeM OKCHJIOB C
MOMOIUIBIO0 €CTECTBEHHOTO
(pycCKOTO MK POJTHOTO) SI3BIKA
u si3p1ka xumuu. [IpoBoasar
OTIBITHI, TTOITBEPKIAIOIIHE
XMUMHYECKHE CBOKCTBA OKCUJIOB
¢ COOII0ICHIEM TTPABUIT
TEXHUKH 0€30MacHOCTH

40 OcHoBanus: OcHoBanusl, X KIaccupukanus, | XUMUUYECKUN CocTaBiIOT ypaBHEHUS
Knaccudukanus u Ha3BaHUA U CBOMCTBA. AKCIIEPUMEHT peakinii ¢ yuactTuem
CBOMCTBA B3anmoelictBre ¢ KUCIIOTaMH, JlabopaTopHble onbITBI. | ocHOBaHui. HabmiogaroT u

KHCJIOTHBIMU OKCUAAMH U 19. Peaxmus OIMCBIBAIOT PEAKIINH C

cossimu. Paznoxenue HEUTpanu3aluu. Y4aCTHEM KUCIIOT C MOMOILBIO

HCPACTBOPUMBIX OCHOBaHMI.

Crioco6bl TOTy4eHUs] OCHOBaHUH.

20. IMomyuenue
rugpokcuaa meau (1) u

€CTECTBEHHOT'0 (PYCCKOTO WU
POJIHOTO) SA3BIKA U SA3bIKA




€ro B3auMOJICHCTBHE C
KHCIIOTOM.

21. Paznmoxenue
ruapokcuaa meau (1) mpu

XI/IMI/II/I.HpOBOI[}IT OIIBITHI,
MOATBCPIKAAIOIINC XUMHWYCCKUC
CBOIiCTBa OCHOBAHUM, C
COOJII0ICHUEM IIPABUJI TEXHUKH

HarpeBaHuU. 0€301MacHOCTH
41 Kucnotsr. KucnoTsl, nx kmaccudukanus u XUMUYECKUN XapakTepusyrT 001ue
Knaccuduxanus Ha3zBaHMs. OOIIMe XUMUYECKUE AKCIIEPUMEHT XMMHUYECKHE CBOWCTBA
KHUCJIOT CBOMCTBA KUCJIOT. JlaGopaTopHble onbIThL. | KUCTOTCOCTABIISAIOT YPaBHCHHS
42 CBoliCcTBa KUCIIOT B3aumMopelicTBue KHCIIOT C 22. Bzaumogeiicteue pEaKLUii C y4aCTHEM KUCIIOT.
MeTaJJIaMU. DJICKTPOXUMHUYECKUHN | KUCIOT ¢ MeTayiamMu. 23. | HaOarogaroT 1 ONKMCHIBAIOT
A HAIPSIKEHU METaJUIOB. B3anmoenicTBre KACIOT C | peaKIuu C y4aCTHEM KHCIIOT C
B3aunmoeiicTBre KUCTIOT € COJISIMU MOMOTIIBIO €CTECTBEHHOTO
OKCHJIaMU METaJUIOB. (pyccKOT0 MIIH POJTHOTO) SI3BIKA
B3anMonelcTBie KUCIOT C U SI3bIKAa XUMHHU.
OCHOBAHUSIMH — PEAKITUS [TpOBOIAT OTIBITHI,
HEUTpaTu3alny. MOATBEPKTAFOIINE XUMUUECKUE
BsanMonelcTBie KUCIOT C CBOMCTBA KHCJIOT, C
consamu. [lonmyyenue COOII0ZICHHEM TIPAaBUJI TEXHUKH
OCCKUCIIOPOTHBIX U 0e30IacHOCTH
KHCJIOPOACOAEPKAIINX KUCIOT.
43 Knaccudukanus coneit | Comnu, ux Kiaccupukanus u XUMHYECKH PaznuyaroT noHaTHs «CpeaHuE
cBoiicTBa. B3aumoneiicteue JKCIIEPUMEHT COJIN», «KUCIIBIE COJIN,
coJiel ¢ MeTasllaMu, 0COOCHHOCTH «OCHOBHBIE COJIH.
44 CgoiicTBa coei 9THX peakuui. Bzaumoneicreue | JlaGopaTtopHsble onbIThL. | XapakTepU3yOT 00IHE

COJIEH C COJISIMHU.

24. O3HaKoMIIEHHE
CKOJUIEKIIUEN COJIEH.
25. BzaumoeiicrBue
cynbthara meau (I1) ¢
JKEIC30M.

26. B3aumopeiicTBue
COJIEH C COJISIMHU.

XHMHYECKHE CBOMCTBA COJIEH.
CocCTaBisIFOT ypaBHEHUS
peaKIuii C yuacTHEM COJICH.
HabnromaroT 1 onuCchIBaIOT
pEeaKlMM C Y4aCTHEM COJIEH ¢
IMOMOIIBI0 €CTECTBEHHOTO
(pyccKOro W POJIHOTO) SI3bIKA
u si3p1ka xumud. [IpoBoasr
OTIBITHI, IOJATBEPKAALOIINE
XUMHYECKHE CBOMCTBA COJICH C
COOIIOICHHEM TIPABHII TEXHUKH




0e30I1acHOCTH
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I'eneTnueckas cBI3b
MEXy Kilaccamu
HEOPraHUYECKUX
BEIIIECTB

I'eneTnyeckue psasl MeTaia u
HeMmeTaiuia. ['eHeTnyeckas CBsI3b
MEXKY KllacCamMu
HEOPraHUYECKHUX BEIECTB.

JlabopaTopHble ONBITHI.
27. 'eneTnyeckas CBsI3b
Ha IpUMEPE COCTMHEHU I
MEJIH.

XapakTepus3yroT NOHATHE
«TEHETUYECKUU PSI».
NnnrocTpupyroT reHeTHYECKYHO
B3alMOCBSI3b MEXKY
BEIIECTBAMU:

IIPOCTOE BEIIECTBO — OKCHUJL
— TUAPOKCUT — COJIb.
3anuchIBalOT ypaBHEHUS
peaKiuii, COOTBETCTBYIOLINX
MOCJIEI0BATEIbHOCTH
(«uenoukey») npeBpalieHui
HEOPraHNMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.
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IL.p. Ne 6 «Pemienue
SKCIIEPUMEHTAITBHBIX
3aauw»

IIpakTukym

VYyarcs oOpammarscs ¢
1ab0paTOPHBIM 000PYI0BAHUEM
Y HarpeBaTelbHBIMU TpHOOpaMu
B COOTBETCTBUU C NMPaBUIAMHU
TEXHUKH 0€30I1aCHOCTH,
pacrno3HaBaTh HEKOTOPbIE
aQHUOHBI U KAaTHOHBI.
Haoiroqaror cBoiicTsa
AIIEKTPOJIUTOB U MIPOUCXOSIINE
¢ HUMH sBIeHus. Habmonarot u
OTHCHIBAIOT PEAKIUU C
y4acTUEM DIIEKTPOJIUTOB C
MOMOIIBIO0 ECTECTBEHHOTO
(pyccKoro Wi poJAHOTO) SI3bIKA
U 3bIKa XUMUU. DOPMYTUPYIOT
BBIBOJIBI 110 PE3yJIbTaTaM
MIPOBEJICHHOTO KCTIEPUMEHTA

47

O06o006mIcHNE 1
cucTeMaTHu3aIus
3HAHUM 110 TEMeE:
«OCHOBHBIE KJIACCHI

CaMocTosTenbHas pa60Ta

O06001Iat0T ¥ CUCTEMATU3UPYIOT
CBOM 3HAHUS I10 TEME:
«OCHOBHBIE KJTIaCChI
HEOPraHMYECKUX COCIMHEHUI».




HEOPraHn4eCKux
COETMHEHUI)

IIpuMeHAIOT Ha IPAaKTUKE paHee
M3yUYCHHBIN MaTepuai, padoras
10 TPYIIIaM € 3aJaHUSAMU
pPa3sHOro ypOBHSI CJIIOKHOCTH

48 K.p. Ne3 mo teme: Kontposbhas pabora [IpuMeHSIOT Ha MPaKTHKE paHee
«OCHOBHBIE KJIaCChl M3YYEHHBII MaTepual, padoras
HEOPraHUYECKUX 0 TPYIIaM C 3aJaHUSIMU
COEIMHEHUI» Pa3HOro YPOBHS CI0KHOCTH,
BBITIOJTHSIFOT KOHTPOJIBHYIO
pabory.
IMepuonuueckuii 3axon u Ilepuoanyeckas cucrema xumudeckux 31emedToB /1. . MenzesieeBa u crpoenne aroma (8 1)
49 EcrectBennbie EcrecTBeHHbBIEC cemelicTBa JlaboparopHsblie onbIThl. | OOBACHSIOT IPU3HAKH,
ceMencTBa XUMHAYECKUX DIIEMEHTOB: 28. Ilosyuenue MMO3BOJIAIONINE O0BLEINHATE
XUMHUYECKHX LIEJIOYHBIE U aM(pOTEpPHOro TUAPOKCUIA | TPYIIIbI XHMUYECKUX 3JICMEHTOB
3JIEMEHTOB. HIEJI0YHO3EMEIIbHBIE METAJLIbI, Y UCCJIEI0BAHME €T0 B €CTECTBEHHbIE CEMEHCTRA.
AmdoTepHOCTH rajoreHbl, UHEPTHBIE CBOMCTB. PackppIBatoT XuMru4eCKu

(6maropoHbIC) Ta3bI.
AMdoTtepHOCTh. AM(OTEpHBIE
OKCHJIbI U TUAPOKCHIBL.
KomruiekcHbIe com.

CMBICIT (3TUMOJIOTHIO ) Ha3BaHU I
€CTECTBEHHBIX CEMENCTB
AprymMeHTUpYIOT
OTHOCHUTEJIbHOCTh Ha3BaHUs
«AHEPTHBIE Ira3b»

OOBACHAIOT YTO TaKOE
«aM(pOTEpHBIE COCANHEHHUSD.
Habmrogaror 1 onuceIBaroT
peakLMii MeX1y BEIECTBAMU C
MTOMOIIBIO0 PYCCKOTO (POAHOTO)
A3bIKA U SI3bIKa XUMUHU.
XapakTepu3yroT IBOMCTBEHHBIN
XapaKTepe CBOMCTB
aM(pOTEepPHBIX OKCHJIOB U
TUAPOKCUIOB. [IpOBOJSAT OIIBITHI
IO MOJIYYEHHUIO U
MOATBEPIKICHUIO XUMUUYECKHUX
CBOMCTB aM(OTEPHBIX OKCHUJIOB




Y THPOKCHUJIOB C COOJTIOJICHUEM
NIPABUJI TEXHUKH O€30MIaCHOCTH.

50 Otkpertue 1. U. Otkpertue . . MenneneeBsiMm JemMmoHcTpauMu. Paznuyaror ecrecTBEHHYIO U
MeneneeBbim [Iepnoauueckoro 3akoHa u Paznuunsbie popmbl HCKYCCTBCHHYIO
[Tepnoueckoro co3nanue uM llepuoanueckoit Ta0JIHI] TEPUOINYECKON KJIacCU(PUKALIUH.
3aKOHa CUCTEMbI XUMUYECKHX IEMEHTOB. | CUCTEMEI. ApryMeHTUpYIOT OTHECEHUE
MopenmupoBanue IIepnoanueckoro 3akoHa K
MOCTPOEHHUSI €CTECTBEHHOH KiaccCU(PUKaIIIH.
[Tepuonnueckoit cucrembl | MoaenupyrOT XUMUYECKUE
J. 1. Menneneena 3aKOHOMEPHOCTH C BBIACICHUEM
CYILIECTBEHHBIX XapaKTEPUCTUK
00BEKTa U MIPEJICTABIICHUEM UX B
MPOCTPAHCTBEHHO-TpadUUeCcKOit
WJIM 3HAaKOBO-CHUMBOJIMYECKON
dbopme
o1 OcHOBHBIE CBeIEHHST | ATOMBI Kak Gopma Nemoncrpanuu. Monenmn | OOBSICHAIOT 4TO Takoe
O CTPOEHUU aTOMOB. CYILIECTBOBAHUS XUMHUYECKUX aTOMOB XUMHYECKHUX «IPOTOHY, KHEUTPOH,
3eMeHTOB. OCHOBHBIE CBEJICHUS] | DJIEMEHTOB. «AIEKTPOH», «XUMHUYECKHUI
0 CTPOEHUU aTOMOB. AJIEMEHT», «MacCOBOM
Jloka3aTenbCcTBa CI0KHOCTH g CII0».ONUChIBAaIOTCTPOCHUE
CTpOEHHS aTOMOB. OIIBITHI s/ipa aToOMa MCHOJIb3Ys
Peszepdopna. Ilnanerapuas [Iepuoanueckyro cucremy
MOJEJIb CTPOCHHS aTOMA. XUMUYECKUX eMeHToB [I. 1.
CocraB aTOMHBIX fJI€p: POTOHBI, Menpeneesa. [lonyuaror
HEUTpOHbI. OTHOCUTENIbHAS MH(OPMALIMIO 110 XUMUU U3
aToMHas Macca. BzaumocBs3b pa3IMYHBIX UICTOYHUKOB,
MOHSATUI «IIPOTOH», KHEUTPOH», aHAIM3UPYIOT €€.
«OTHOCHUTEJIbHAsI aTOMHAs Maccay.
52 Crpoenue Mukpomup. DIEKTPOHBI. Huckyccus OOBACHAIOT YTO TAKOE

AIIEKTPOHHBIX YPOBHEN
aTOMOB XMMHUYECKHUX
sneMeHTOB Ne«Nel-20
B Ta0mume . W.
MeHpeneena.

CrpoeHue 31eKTPOHHBIX YPOBHEU
aTOMOB XMMHYECKUX DJIEMEHTOB
NeNe 1-20. ITonstue o
3aBEPIIEHHOM 3JIEKTPOHHOM
YPOBHE.

JIEKTPOHHBIN CJION UITU
HHEPreTUYECKU YpOBEHb.
CocCTaBiAIOT CXEMBbI
pacripeiesieHus! HIEKTPOHOB T10
AIIEKTPOHHBIM CIIOSIM B
AIIEKTPOHHON 000TI0UKE
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[Tepuoanueckuii 3aK0H
. Y. Menneneesa u
CTPOEHHUE aTOMa

H30oTonbl. PU3NYECKHI CMBICIT
cuMBoJuky [leproauaeckoit
cuctembl. CoBpeMeHHas
dopmynuposka Ileproaeckoro
3aKoHa. MI3MeHeHus CBOMCTB
3JIEMEHTOB B MIEPUOIAX U
rpynmnax, Kak QyHKIIUs CTpOSHUS
JIEKTPOHHBIX 000JI0YEK aTOMOB.

Huckyccus

PackpbIBatoT ¢pusnueckuit
CMBICIT: TIOPSZIKOBOTO HOMEpa
XHMUYECKOTO AJIEMEHTa, HOMEpa
Nepro/ia ¥ HoMepa TPYIIIIHI.
OOBACHSIOT 3aKOHOMEPHOCTH
M3MEHEHHSI METAIUTHYECKUX U
HEMETAJUIMYECKUX CBOMCTB
XUMHAYECKHUX JIEMEHTOB U MX
COEAVHEHUH B IEPUOJIAX U

rpynmnax

54 XapakrepucTuka XapakTepucTuKa 3JI€MEHTa- JeMoncTpanuu. Monenmn | XapakTepHU3yrOT XUMHYECKHE
XUMHUYECKOTO MeTajlla ¥ AJIeMEHTa-HeMeTalIa aTOMOB 3JIeMeHTOB 1—3- | aneMeHTsl 1—3-T0 meproIoB TI0
JJIEMEHTA Ha 10 UX TMOJIOKEHUIO B r'0 TIEPUOJIOB UX MOJIO)KEHUIO B
OCHOBAaHUHU €I0 [Tepuoanueckoii cucreme [Tepuonnueckoit cucreme
TOJIOKEHUS B XUMHYECKHX 351eMeHTOB /1. 1. XUMHYECKUX 31eMeHToB /1. U.
[Tepromueckoit Menpeneena. MenneneeBa. ApryMeHTUPYIOT
cucTEME CBOMCTBA OKCHUIIOB U

55 XapakTepucTuka TUAPOKCHUJIOB METAJUIOB U
XUMHYECKOIO HEMETAJUIOB MOCPEACTBOM
3JIEMEHTAa Ha YpaBHEHUU peakuuil
OCHOBAHUHU €0
MOJIOKEHHUS B
[Teproueckoit
cUcTeMe

56 3HaueHue CooOmienus yqamumxcst o )xu3nu, | Jduckyccus OnpenensitoT ICTOYHUKHU
Ileproanueckoro HAy4YHOU U OOIIECTBEHHON IIpesenTanys XUMHUYECKON HHPOPMAIHH.
3aKOHa U nesarenbHocTy .M. Menneneesa [Tosmy4aroT He0OX0AUMYIO
[Iepuoanueckoit «IlepuoauyeckoMy 3aKOHY HE MH(OPMALIMIO U3 Pa3TUYHBIX

CUCTEMBI XUMHUYECKUX
anemeHTOB J[. 1.
MenpeneeBa

T'PO3UT pa3pyIleHUE, a TOJIBKO
pa3BUTHE U HAJICTPOUKH
oOerarorcs

MCTOYHUKOB, aHAJIM3UPYIOT €€,
0(popMIISIOT UH(DOPMAITMOHHBIH
IIPOJYKT, IPE3EHTYIOT €T0,
BEIYT HAyYHYIO TUCKYCCHIO,
OTCTaUBAIOT CBOIO TOUKY 3PEHHUS

Xumnueckasi cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBbIE peaknun (11 1)




57 HMounas xumudeckas HMonnasa xumudeckas cBSI3b. JlemMmoHcTpauMu. OOBSACHAIOT YTO TAKOE MOHHAS
CBSA3b Hownbl, 06pa3oBaHHBIE aTOMaMH Buneodparments! u CBSI3b, MOHBI. XapaKTEPU3YIOT
METaJIJIOB ¥ HeMeTaiioB. Cxembl | cnaiijipl «oHHas MeXaHU3M 00pa30BaHuUs HOHHON
00pa30BaHusl HOHHOM CBSI3U /1S XUMHYECKasi CBA3bY. cBsA3U. COCTaBIISIOT CXEMBI
OounapHbIx coequHeHnil. Monnsle | Komtekuus BemecTs ¢ 00pa3oBaHusl HOHHOM CBSI3U.
KPUCTAJUIMYECKUE PELIETKU U MOHHOM XMMHYECKOU Hcnonp3yror 3HakoBoe
¢du3nueckne cBOiicTBa BELIECTB C | CBSI3bI0. MOJICNIM HOHHBIX | MojienupoBaHue. Onpenessor
9TUM THUIOM peléToK. [IoHATHEe 0 | KpUCTAITHYECKUX TUI XUMHUYECKOH CBSI3U IO
(GOopMyIBHON €IMHUIIE BEIIECTBA. | PEHIETOK. ¢dopmyne BemectBa. [IpuBoasr
IIPUMEPBI BEIIECTB C NIOHHOMN
CBSI3bI0. Y CTAHABJIMBAIOT
MIPUYHUHHO-CJIEICTBEHHBIE CBS3U
MEXKy COCTaBOM BEILIECTBA U
BUJIOM XMMHUYECKOMU CBSI3H,
MEK1y HOHHOM CBSI3BIO U
KPUCTAITNYECKUM CTPOCHUEM
BEIECTBA ,MEKIY
KPUCTAJTIMYECKUM CTPOCHUEM
BEIIIECTBA U €0 (PU3NYECKUMHU
CBOMCTBaMU
58 KoBanenTtHas KoBasienTHas xummnueckas cBsizb. | JleMoHCTpanum. OOBSICHSIIOT UTO TaKOE

XHUMHYCCKas CBA3b

DJEeKTPOHHBIE U CTPYKTYPHbIE
dopmyisl. [lonstue o
BasieHTHOCTH. KoBaneHTHas
HenoJsipHast cBsi3b. CXeMbl
00pa30BaHuUs KOBAJIEHTHOM CBSI3U
JUIs OMHAPHBIX COEMHEHUI.
ModnekyssipHble U aTOMHbIE
KPHUCTATIMYECKUE PEILETKH, U
CBOMCTBA BELIECTB C 3TUM TUIIOM
pELIETOK

BuneodparmenTs! u
cnainel «KoBajieHTHAA
XHMUYECKasl CBI3bY.
Komnnekuus Bemects
MOJIEKYJIIPHOTO U
ATOMHOTO CTPOCHHS.

Mo ienu MONIeKyASIPHBIX U
aTOMHBIX
KPUCTAINTNYECKUX
PELIETOK.

KOBaJICHTHAs CBSI3b,
BaJICHTHOCTE. COCTaBIISIFOT
CXeMbI 00pa30oBaHUs
KOBAJICHTHOM HEMOJISIPHOI
XUMHWYECKOH CBSI3H.
Hcnonp3yror 3HakoBOE
MO/JICTTUPOBAHHUE.

OnpenenstoT TUIT XUMUYECKON
CBs13M 10 (hOopMyJie BEIIECTBA.
[IpuBOAT MpUMeEpPHI BELIECTB C
KOBAJIGHTHOH CBSI3bIO.
VYcTaHaBIMBalOT NPUYUHHO-
CJIICTBEHHBIE CBSA3U MEXIY
COCTaBOM BEIISCTBA ¥ BUIOM
XUMHUYECKOM CBSA3U, MEXY




KOBAJICHTHOM CBSI3BIO U
KPUCTAJUIMYECKUM CTPOCHUEM
BEILIECTBA, MEXKLY
KPUCTAJUTMYECKUM CTPOCHHEM
BEIIIECTBA U €T0 (PU3NIESCKUMU
CBOMCTBAMU

59

KoBanentHasa
HOJ'ISIpHaﬂ XUMHUUYCCKasa
CBSI3b

DIEeKTPOOTPULIATEIILHOCTE. Psin
AJIEKTPOOTPHULIATEIBHOCTH.
KoBanenrnas nonsipHas
XHMHUYeCKas CBs3b. JIUTIONb.
Cxembl 00pa3oBaHus
KOBAJICHTHOM IOJISIPHOM CBS3U
JUIst OUHAPHBIX COETMHEHUH.
MouiekynspHble U aTOMHbIE
KPUCTAJUIMYECKUE PEIIETKH, U
CBOMCTBA BEIIECTB C ’TUM THUIIOM
PEIETOK.

JemoncTpauuu. Monenu
MOJICKYJIISPHBIX U
ATOMHBIX
KPUCTANIMYCCKHUX
peLeEToK

OOBSCHSIOT YTO TAKOE
KOBJICHTHAsI TIOJIAPHAs CBSI3b,
AEKTPOOTPHUIIATEIILHOCTbD,
BO3TOHKA UJIU CYOJIUMAIusl.
CocCTaBIsAIOT CXEMBbI
00pa3oBaHusl KOBAJIEHTHOM
MOJIIPHON XUMHUYECKOW CBA3H.
Hcnone3yror 3HakoBOE
MOJICTTUPOBAHKE.
XapakTepu3yroT MEXaHU3M
00pazoBaHUs MOJIIPHOM
KOBAQJIEHTHOM CBS3U.
OnpenenstoT TUIT XUMUYECKON
CBsI3U 110 ()OpMYJIC BEIIECTBA.
[TpuBOIAT IPUMEPHI BELIECTB C
KOBAJICHTHOM MOJIAPHOU CBA3bIO.
YcTaHaBIMBaOT NPUYHMHHO-
CJIEJICTBEHHBIE CBSI3U MEX]LY
COCTaBOM BEIIECTBA U BUJIOM
XUMHYECKOH CBSI3U, MEX]TY
KOBaJICHTHOH CBSI3bIO U
KPUCTAITMYECKUM CTPOCHHEM
BEIIECTBA, MEKITY
KPUCTATMYECKUM CTPOCHHEM
BEIIECTBA U €r0 PU3NIECKUMHU
cBoiictBamu. COCTaBISIOT
(bopMyIbl OMHAPHBIX
COeIMHEHUH M0 BaJICHTHOCTH U
HAXOSIT BAJIGHTHOCTHU
AIIEMEHTOB 10 (opMyIie




OMHAPHOTO COCTMHCHUSI.

60 Merannueckas Merannmndeckass XUMUYecKast Nemoncrpamuu.Bugeopp | OOBICHAIOT 4TO TaKoE
XUMHUYECKasi CBA3b CBA3b M METaJNINYeCKast arMeHThI U cIaiibl METaJUIM4ECKasi CBA3b.
KPUCTAJUIMYECKAS PELIETKA. «Metamnmueckas CocCTaBisIOT CXEMBbI
CBoiicTBa BEILIECTB C TUM TUIIOM | XHMHYECKasl CBS3bY. 00pa3zoBaHus METANINYECKON
pewérok. Equnas npupona Kosekuus «Metamibsl u XUMHAYECKOU CBSI3H.
XMUMHUYECKUX CBSI3EH. CILIaBbI». Hcnonb30BaTh 3HAaKOBOE
JlaGopaTopHbIe ONBITHI. | MOJIEIMPOBAHUE.
29. Usrorosienue XapakTepus3yroT MEXaHU3M
MOJIETIH, 00pa3oBaHus METANINYECKON
WJUTIOCTPUPYIOLIIEH CBSI3U.
CBOMCTBAa MeTAIINYECKON | OnpenenstoT TUII XUMUYECKON
CBSI3U CBS3M 10 (opMyJie BEIIECTBA.
IIpuBOAT MpUMEpPHI BEMIECTB C
METaJUTMYECKOM CBSA3BIO.
VY cTaHaBIMBAIOT IPUYMHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY
COCTAaBOM BEIIECTBA U BUJOM
XMUMHUYECKOU CBA3H, MEXKIY
METAJNINYECKON CBA3BIO U
KPUCTAJIIMYECKUM CTPOCHUEM
BEIIECTBA, MEKIY
KPUCTAJIIMYECKUM CTPOCHUEM
BEIIECTBA U €ro HU3HMUECKUMU
CBOMCTBaMHU.
61 CreneHp OKHUCIEHUA Crenens oxucnenus. Cpasaenue | Pemenue 3anau OOBSACHSIOT UTO TaKOE «CTETEHb

CTENIEHU OKUCIIEHUS U
BajieHTHOCTH. [ [paBuna pacuéra
CTEIIEHEN OKUCIICHUS 110
dbopMynam XUMHUYECKUX
COCIMHEHUN.

OKHCIJIEHUS», «BAJIECHTHOCTDY.
CocCTaBIISIOT bopmyibl
OWHApHBIX  COCJMHECHWUH  Ha
OCHOBE o00mero cmocoba ux
Ha3BaHUI.

CpaBHHMBAIOT BaJICHTHOCTh U
CTEIEeHb OKHCJIEHUS.
PaccunteiBaroT CTENEHN
OKHCJIEHUS 11O dbopmynam




XUMHUYECKUX COECTUHECHUN

62 OxucnurenbHo- OxucnurenbHo- JleMOHCTpaLUH. OOBscHAIOT 4To TaKoe
BOCCTaHOBHTEIIBHEIC BOCCTaHOBUTEIIHHBIC PEAKITUU. B3aumoelicTBrue MUHKA C | OKUCIUTEIBHO-

peakuu Ornpenenenue cTenexne CEpOH, COJITHOM KUCJIOTOM, | BOCCTAHOBUTEIILHBIE  PEaKIIUH,

OKHCIICHHS JUISl DJIEMEHTOB, xmopugom  meaun  (ll). | okucnuTenb,  BOCCTAHOBUTEID,

63 OxucuTeNbHO- 00pa3yroIKX BEIECTBA Pa3HBIX ['openue MarHus. | OKUCIJICHUE, BOCCTAHOBIICHUE.
BOCCTAHOBUTEIILHBIC KJ1acCcOB. Peakiium MOHHOTO Bsaumonericteue xnopaor | Knaccupuuupyror xumuyeckue
peaxkuuu oOMeHa ¥ OKHCIIHTEIBHO- U CEpOBOJIOPOJHOM BOJBL. | peakiuit (o) MIPU3HAKY

BOCCT@HOBHTEJIBHBIE PEAKIINH. «M3MCHEHHE CTeneHein
OKHCIUTENh U BOCCTAHOBHUTEITb, OKHUCJICHHSI DJICMECHTOR.
OKHCIICHHE ¥ BOCCTaHOBIICHHE. Onpenenstor  OKHCITUTENb U
CocraBnenne ypaBHEHUI BOCCTaHOBHTEJIb, IIPOTIECCHI
OKHCJIUTEITh OKHCJICHHSI 1 BOCCTAHOBJICHHUSL.
HO-BOCCTAHOBUTEILHBIX PEAKITUI

METOJIOM JJIEKTPOHHOTO OaJsiaHca.

64 O0o00611eHE U CamocrosrenbHas pabota | O000IIAOT U CHCTEMATU3UPYIOT
CUCTEMaTH3aLHs cBOH 3HaHMA N0 TeMe: «[13 u
3HaHu o Temam: «I13 [ICXD» u «CTpoeHue
u [ICX5» u BemiectBa. OBPy. [Ipumensior
«CTpoenne BelniecTsa. Ha MPaKTUKE paHee U3yYeHHBIN
OBP» Matepuai, paboTas Mo rpymnmnam

C 3aJJaHUSIMH PA3HOTO YPOBHS
CJI0)KHOCTHU
65 Kountponbnas padora KonTtpomnbHas padoTta [TpuMeHSIOT Ha TPaKTHKE paHee
o temam: «I13 u M3YYEHHBII MaTepuai, padoras
[ICX9» u «Ctpoenue I10 TPYIIIAM C 3aJaHUSAMU
BemectBa. OBP» Pa3HOT0 YPOBHSI CJIOKHOCTH,
BBITIOJTHSIOT KOHTPOJIBHYIO
paborty.

66 Pemenue pacueTHbIX Pemmenne pacueTHbIX PemaroT pacueTHble 3a1a4u.

3a/aq 3a/1a4

67 [TpomexxyTouHas ['pynmoBas paboTa [TpuMeHsIOT Ha IPAKTHKE paHee

aTTecTarus KonTponbnas pabora M3YYEHHBIN MaTepual, padoTtas

Io rpyumnam € 3aJlaHuAIMU




Pa3HOrO YPOBHSI CIIOKHOCTH,
BBIIIOJIHAKOT KOHTPOJIbHYIO
paboty

Pe3zepe — 2 uaca - «Pewenue pacuemHuuix 3a0a4)

TemaTn4veckoe IVIAHUPOBAHHUE C YIETOM NMPOrpaMMbl BOCITUTAHUSA

9 kJacc
Ne Hara Tema ypoka Yder nporpaMmMbl BOCIIUTAHUSA Buabl yueoHoi
n/n NAeATeJbHOCTH
Inan dakr OcHoBHoOe coepkaHue YPoKa ®opma,
peanu3anus
NMPaKTHYEeCKOM YacTH
IMoBTOpEeHUE M 0000IIeHHE CBeIeHMIT 10 Kypcy 8 kiaacca. Xumudeckue peakuuu (5 9)
1 Kiaccuduxarmms bunapueie coequnenus. Okcunpl | JlemoHcTpammu. XapaKkTepu3yroT OKCUIBI,
HEOPraHUYeCKUX coJieo0pazymomue u | O3HaKOMIIeHHE C TUAPOKCUIBI (OCHOBAHMUS,
BEIIECTB U UX Hecoseo0paszyroiue. KOJUIEKLIIMSIMU METAJIOB U | aM(OTEpHBIE THIPOKCHIBL,
HOMEHKJIaTypa ['unpoxcuapt: OCHOBaHHMS, | HEMETAJLJIOB. KHUCIIOPOCOAeprKaIlne

am¢oTepHsble, Kuciotel. Cpeanue,
KHCJIbIe, OCHOBHBIE COJIH.

O3HaKOMJIEHHE C
KOJUIEKLIUSIMU OKCHJIOB,
KHUCJIOT U COJIEU

KHCJIOTBI) U COJIH TT0 TUTaHY:
COCTaB, CII0co0bl 00pPa30BaHMS
HA3BaHMM, XapaKTepPHbIC
CBOMCTBA M TIOJTyYCHUE.
KnaccupuupyroT oKcupl,
TUAPOKCHUIBI (OCHOBAHMS,
aM(pOTEePHBIC THIPOKCHIBI,
KHCJIOPOICOACPIKaIIIHe
KHCJIOTBI) M COJIH IO
Pa3IMYHBIM MTPU3HAKAM.
Y4arcs nmoATBEpkKAaTh
XapaKTEPUCTUKY OTJIEIBHBIX
MpeJICTaBUTENeH KIacCoB
HEOPraHMYECKUX BEIIECTB
YpaBHEHUSIMH
COOTBETCTBYIOIINUX PEAKIIHIA.
PackpriBaroT B3aUMOCBSI3b




MEXKy Klaccamu
HEOPraHUYECKUX COCAUHEHUH,
KaK F€HETUYECKYIO

Knaccuduxanms O6o01eHne CBEJICHUN o | JIabopaTtopHblie onbITHI. | OOBSICHSIOT IOHATHUS
XUMHUYECKUX XUMHUYECKUX peaknusx. | 1. Baumoneiicreue «XUMHUYECKAs PEAKLIUS,
peakuuii 1o Knaccudukarus XUMUYECKHUX | aMMHAaKa U «pEaKLIUH COCTMHEHUS,
Pa3InIHBIM peaxuuii o Pa3IMYHBIM | XJIOPOBOJOPOJA. «PEAKINU Pa3IOKEHUS»,
OCHOBaHUSIM OCHOBAaHHUSIM: COCTaBy u umciy | 2. Peaxius «peaKuu 0OMeHay, «PeaKInu
pearupyromux 1 00pa3yrouuxcs | HEUTpaau3alyu. 3aMeIEHUs», «peakunun
BemlecTs, TemioBoMy dddekry, | 3. Habmonenne HelTpanuzauumy,
HaIpaBJICHUIO, U3MEHEHHIO | TEIJIOBOTO0 dpdexra «OK30TEPMUYECKUE PEAKIIUI,
CTENCHEH OKHWCIICHHsS DJIEMEHTOB, | PEAKIMH HEUTPAIH3AUMH. | «OHJOTEPMUUECKHE PEAKIMNY,
00pa3yronmx pearupyromue | 4. B3aumoneiicteue «OOpaTUMBIE PEAKITUI,
BEIeCTBa, (ha3e, MCIOIb30BAHUIO | CEPHOM KMCIIOTHI C «HEOOpaTUMBIE PEAKIINNY,
KaTaJn3aTopa. okcunom meau(1l). «OKHCIIUTEIHHO-
5. Paznoxkenue mepokcuia | BOCCTAHOBUTEIIBHBIE
BOJIOPO/JIa C TIOMOIIBIO PEAKIUN», «KTOMOTEHHBIE
KaTtanas3bl KapTodens PEAKLHUN», «TETEPOTEHHbIE
PEaKImy», «KaTaJIuTUYeCKUe
peaxiumy,
«HEKaTAINTHYECKHE
PEeaKIHM», «TETUIOBOM AP heKT
XUMHUYECKON
peaxim». Kinaccupuuupyror
XUMHYECKUE PEAKIIUU 110
pa3IMYHBIM OCHOBAHUSIM.
OnpenensitoT OKUCIUTENb U
BOCCTaHOBUTEJIb, IPOIIECCHI
OKHUCJICHUS U
BOCCTaHOBJICHHSI.
HaG:ronaroT 1 onuchIBaroOT
peaKknuy MEeXy BEIeCTBaMU
Bxonnas KonrtpomnbHas pabota
JIMarHOCTUYECKast
pabora

ITonATHE O CKOpOCTH

[TonsiTHE O CKOPOCTH XUMHUYECKOMN

JleMOHCTpaLuH.

OOBSACHSIOT YTO TAKOE




XUMHUYECKOU peakuuu. PakTophl, BIHAIOIIKE | 3ABUCUMOCTb CKOPOCTHU ((CKOPOCTb XMMHUYECKOU
peakiuu. Ha CKOpPOCTH XUMUYECKUX | XHMUYECKOU PEAKIIUU OT  [pEaKIUN». APTYMEHTUPYIOT
Karamu3 peaknuii: Mpupoaa pearrupyrmux | MPUPOIbl PEaruPYIOIIUX  [BHIOOP €IUHUL U3MEPEHUS.
BEIIECTB, WX  KOHIICHTpAIMs, | BEIIECTB. 3aBUCUMOCTh 'Y cTaHaBIMBaKOT IPUYUHHO-
TeMIeparypa, IJIOWIAJIb | CKOPOCTH XUMHYECKON CIICACTBCHHEIC CBS3H BIIMSHUS
COIIPUKOCHOBEHUS, HaJM4ue | peakinu OT KOH- pa3IUYHBIX (PAKTOPOB HA
karanu3aropa. Karanus. [EHTPAIMU PEaruPYIOMIUX [CKOPOCTh XUMUYECKUX
BEIIECTB. 3aBUCUMOCTh peakuuii. Habmronaror u
CKOPOCTH XUMHYECKOM pe- [ONUCBHIBAIOT PEAKLIUHA MEXKIY
aKIMH OT INIOMIAIU BEIIICCTBAMH C IIOMOIIBIO
COIIPUKOCHOBEHUS PYCCKOTO (POIHOTO) SI3BIKA U
pEarupyromunx BEueCTB s13pIKa XUMUH. [IpoBoasT
(«KHTISTIIAI CITON»). OTIBITHI, OITBEPKIAIOIINE
3aBHCUMOCTb CKOPOCTH 3aBUCUMOCTH CKOPOCTH
XUMUYECKON PEaKIIMU OT  [XUMUYECKOW PEaKIIUH OT
TeMIepaTypbl pearu- Pa3IUYHBIX (PaKTOPOB
PYIOLINX BEIIECTB.
JlaGopaTopHble ONBITHI.
6. 3aBHCUMOCTh CKOPOCTH
XUMHYECKON peaKIuu OT
MIPUPOJIbl PEAruPYyIOIIUX
BEIIIECTB HA MPUMEPE
B3auMOJIECHCTBHUS
pPacTBOPOB THOCYIb]aTa
HaTpHs U XJIopua oapus,
THOCYNb(aTa HATPUSI U
COJISTHOHM KHCJIOTHI.
7. 3aBMCUMOCTb CKOPOCTH
XMMUYECKOWN peakLmm ot
NPUpPOAbI METAN/IOB NPU UX
B3aMMOAENCTBMN C CONAHOM
KMcnoTon. 8. 3aBUCUMOCTb
CKOPOCTU XMMUYECKOW
peaKkumuu OT NPUPOabI KUCIOT
Xumuyeckue peaknuu B pacrsopax (10 u)
Onextponutnuecka | [Tonstue 00 snekTponutuyeckoit | JemoHcTpanum. XapakTepusyroT MOHATHUS
' JUCCOLMALMU.  DJEKTPOJIUTHl U | McmibiTaHHue BEIIECTB M MX | «QJIEKTPOIUTHYECKAS




JIUCCOLIAAITNS HEDJICKTPOJIUTHI. MexaHu3M | pacTBOpPOB Ha | JTUCCOLIMALIHSY,
TUCCOLMAIIMNA  AJIGKTPOJIUTOB  C | AJIEKTPOIIPOBOJTHOCTH (QJIEKTPOIUTEI,
pa3IMyHBIM  XapakTepoM cBs3H. | JIaGopaToOpHbIe ONBITHL. | «HEIIEKTPOJIUTHDY.

Crenenp anextpoiutudeckoit | 13./lucconuanus cnadbix | YcTaHaBIMBAIO NPUYMHHO-

JIACCOITHAITHAH. CunbHEIC U | DJICKTPOJIMTOB HA IPUMEPE | CIICICTBEHHBIC CBSI3H MEKITY

cia0ble AIIEKTPOITUTHI. YKCYCHOM KHCTIOTHI. MIPUPOJION SIEKTPOIUTA U
CTEIEHBIO €ro JUCCOIUALINH.
YcraHaBIMBaOT NPUYUHHO-
CJICJICTBEHHBIC CBSI3U MEXK]TY
THUIIOM XMMHYECKOH CBSI3H B
AJIEKTPOJIUTE U MEXaHU3MOM
€ro JIUCCOITHUAIIHH.

OCHOBHBIE OCHOBHBIC TIOJIOXKEHHS Teopuu | JleMOHCTpauuu. XapakTepu3yroT HOHSTHS

MOJIOKEHUSI TEOPUH | SJICKTPOJIUTHUSCKOM 3aBHCHMOCTD «CTEIEeHb AUCCOIHAIII,

ANEKTPOJIUTUYECKO | muccormanun.  Kiaccudukarus | dJI€KTpOIPOBOJHOCTH «CHJTBHBIC DJICKTPOJIATHD,

H aycconmanyu HOHOB M NX cBOicTBa. KMCIIOTHI, YKCYCHOM KHUCIIOTBI OT «CTa0BIC AIEKTPOIUTHD,

(TOO) OCHOBaHHS u com Kak | KOHLIEHTpauuu. [[BUKeHNEe | «KaTHOHBI», «aHHOHBI»,
AJICKTPOJIHTHI. WX | OKpaIIeHHbIX HOHOB B «KUCTIOTBI», «OCHOBAHUS,

KJ1accu(UKaIs U JUCCOITAITHSI.

OJICKTPUYCCKOM IIOJIC.

«conm».CoCTaBISIOTypaBHEH!
ST 3JICKTPOJIUTHICCKOM
JIACCOIUAILINH KHCIIOT,
OCHOBAaHHUM U COJIEH.
NnnrocTpupytot npumepamu
OCHOBHBIE TIOJIOKEHHS TCOPHUH
ANEKTPOJIUTHICCKOM
JIACCOLIALINH.

Pa3nnuaroT KOMIOHEHTHI
JI0OKa3aTeNIbCTB (TE3UCOB,
apryMEeHTOB U (POPMBI
JI0Ka3aTeIbCTBA)

IXMHUECKHE
CBOMCTBA KHCIOT B
cBere TOJ]

XMHUUECKHE

O6H.II/IC XHUMHYECKHE CBOMCTBa
KHUCJIOT: HN3MCHCHHUC OKpaCKu
HWHJIUKATOPOB, B3aUMOJEHUCTBUE C
METaljlaMHu, OKCHMIaMH U

XUMUYECKUN
DKCHEPUMEHT

JlabopaTropHble ONBITHI.
14.MI3MeHeHne  OKpacku

XapakTepusyroT ol1iue
XUMHUYECKHE CBOWCTBA
KHUCIIOT C MO3HULUI TEOpUH
AIEKTPOIIUTUICCKON




CBOIICTBA KHCJIOT B
ceete TO/]

TUAPOKCUAAMHM  METauIoB U
COJISIMHU. MouekynspHsle u
HWOHHBIE (monHbIe 51
COKpAIlIEHHbIE) YPaBHECHHUS

peakuuii. XHUMHUYECKHH  CMBICIT
COKpAIEHHBIX YPaBHEHHH.
VYcnoBus NpPOTEKaHUs  PEaKIUU
MEXy MIEKTPOJIUTAMH JI0 KOHIIA.
P akTHBHOCTH METalJIOB.

WHMKATOPOB B
KHUCJIOTHOM CpeJie.

15. Peakuus
HEUTpAJIU3alUH PaCTBOpa
ENOYn pa3IMYHBIMU
KHCJIOTAMH.

16. [Tonyuenue

rugpokcuaa meau(ll) u
€ro B3aUMOJEHCTBHE C
Pa3TUYIHBIMU KHUCJIIOTAMHU.
17. Bzanmonericreue
CWIBHBIX  KHCJIOT  C
okcunom meau(1l).

18-20. BzaumoneiicTBue
KHCIIOT C METAJIAMH.

21. KauecTBennas
peakuusi Ha KapOoHaT-
WOH.

22. llonydyenue cTymHs
KPEMHHUEBOU KHUCIIOTHI.
23. KauecTBeHHas
peaxius Ha XJIOPUA- WIH
Cyab(haT-uOHbI

nucconmanuu. CoCTaBIsIIOT
MOJICKYJISIPHBIC, TTOJTHBIE U
COKpAILIEHHBIE HOHHBIE
YPaBHEHUS PEAKIUH C
y4aCTHEM KHUCIIOT.
ApryMeHTUpPYIOT
BO3MOJKHOCTB IPOTEKAHUS
peaKuuii ¢ y4aCTUEM KUCIIOT
Ha OCHOBE MpaBUIa
beprome n psana
AKTUBHOCTH METAJIJIOB.
IIpoBOAAT ONBITHI,
MOATBEPIK TAFOIIINE
XUMHYECKHE CBOMCTBA
KHCJIOT, C COOJTIIOACHUEM
MIPABWIT TEXHUKH
Oe3onacHocT. Habmrogaror
Y OMHCHIBAIOT PEAKIINH C
y4acTUeM KHUCJIOT C
MTOMOIIBIO PYCCKOTO
(pomHOTO) SA3BIKA U SA3BIKA
XUMUU

10

XyMuyecKkue
CBOMCTBA OCHOBAHUM
B CBETE TEOPUU
PIEKTPOJIUTUYECKOMN
T CCOLIMAIINHT

OO0mmue XMMHUYECKUE  CBOMCTBA
[ICTIOYEN:  B3aUMOIEUCTBUE C
KHCJIOTaMH, OKCHIAMHU
HEMETAUIOB, cojgMu.  OOmue
XUMHYECKHE CBO¥CTBa
HEpPacTBOPUMBIX OCHOBaHHIA:
B3aMMOJICHCTBHE C KHCIIOTaMH,
pa3noKeHUe IpU HarpeBaHUU.

JlaGopaTopHbie ONBITHI.
24.I3MeHEHNE OKpACKHU
WHJUKATOPOB B IEJI0YHOMN
cpene.

25. B3aumoneiicTeue
LIEJI0YEH C YTIIEKUCIIBIM
ra3oM.

26. KauecTtBeHHas
peakiuus Ha KaTUOH
aMMOHHSL.

27. Ilomyuenue
ruapokcuaa meau(Il) u
€ro pas3JjaoKeHue

CocCTaBsIIOT MOJIEKYJISIPHBIE,
IIOJIHBIE U COKPALLEHHBIE
MOHHbIE YPaBHEHUS peaKLuil ¢
y4acTUEM OCHOBaHUM.
ApPryMeHTUpPYIOT
BO3MOXHOCTb ITPOTEKAHUS
peaxkuuil ¢ yuacTueM
OCHOBAHUI Ha OCHOBE
npasuia bepromre. [Iposoasar
OTIBITHI, TOATBEPKIAIOIINE
XUMHUYECKNE CBOMCTBA
OCHOBaHMI, ¢ COOIIOAEHNEM
IIPaBWJI TEXHUKH




oe3omacHocTu. Habmogaor u
OTIMCBHIBAIOT PEAKIIUU C
Y4aCTHEM KHCJIOT C TOMOIIBIO
PYCCKOTO (POJHOTO) SI3bIKA U
A3bIKA XUMHUN

11

X IMHUYECKHE
CBOIMCTBA COJICH B
CBETE TEOPUH
PIEKTPOJIMTUYECKOMN
T CCOLMAITNH

OO0111e XUMUYECKHE CBOMCTBA
CpPEIHUX COJICH: B3aUMOJCHCTBUE
C KHCJIOTaMH, IeJI0YaMH, COJISIMHU
1 MeTaiamu. B3aumoericTeue
KHCIIBIX COJICH CO IIEeI0YaMHu.

JlabopaTopHble ONBITHI.
28. BzaumoieiicTre
KapOOHATOB C KHCIOTAMH.
29. Tlomyuenne
ruapokcuaa sxeneza(Ill).
30. B3anmogeiicTBue
XKele3a ¢ pacTBOPOM
cynbgara meau(Il)

XapakTepusyroT ol1ue
XUMHUYECKUE CBOMCTBA COJIEN
C NIO3ULIMHA TEOPHUH
ANEKTPOJIUTAYECKOM
nuccoranuu. CoCTaBISIIOT
MOJIEKYJISIPHBIE, TIOJTHBIE U
COKpaIIEHHbIE NOHHBIE
YPaBHEHUS PEAKIUH C
Y4aCTHEM COJIEH.
ApPryMEHTUPYIOT
BO3MOJKHOCTH ITPOTEKAHUS
peaKkuii ¢ y9acTUEM COJIeH Ha
OCHOBe npasuia beproie.
[IpoBOAAT OMBITHI,
MO ITBEPK AALOLITHE
XUMUYECKUE CBOMCTBA COJIEH,
¢ coOroIeHreM MpaBuIl
TEXHUKH 0€30I1aCHOCTH.
Habmrogator 1 onuceiBaroT
PEaKIuu ¢ yuacTueM coiei ¢
MTOMOIIBIO0 PYCCKOTO
(pomHOTO) SA3BIKA U S3BIKA
XUMUU

12

[TonsaTue
TUAPOIIU3E COIEU

I'uaponus, KaK oOMeHHOE
B3aUMOJJCUCTBHUE COJIEd C BOJOH.
I'maponus coIu CHIJIBHOTO
OCHOBaHHMS M CIa0OW KHUCIIOTHI.
I'upponus COJIH ciaboro
OCHOBaHHS M CHIIbHOM KHCIOTBI.
[IIxamna pH.

JdemoncTpanum.
Ornpenenenue xapakrepa
Cpezbl B paCTBOpAx COJIEH.

VY CcTaHaBIMBAIOT 3aBUCUMOCTD
MEXY COCTaBOM COJIM U
XapaKTepPOM THIPOJIN3A.
AHaNM3UpPYIOT Cpeny
pacTBOpa COJIM C MOMOUIBIO
UHAUKaTopoB. [IporHosupyror
THUII TUJPOJIN3a COJIU Ha
OCHOBE aHaJIM3a ero GOpPMYJIbl




13

[Lp. Ne 1. Pemienne
9KCIIEPUMEHTAIIBHBIX
3a]1a4 110 TEMe
«DNEeKTPONUTHYECKA
sl TUCCOLIMALIUS»

IIpakTukym
WNuauBuyanbHas paboTta
napHas pabota

VYyarcst oOpamarbes C
1a00paToOpHBIM
00opyI0BaHHEM u

HarpeBaTrelbHbIMU TpHOOpaMu
B COOTBETCTBHUM C IpaBUIIAMU

TEXHUKHU 0E30I1aCHOCTH.
Haomronaror CBOIiCTBA
AIIEKTPOJIMTOB u

MPOUCXOISIIAX c HUMU
SIBJICHUIA. Hab6aronaror u

OITHUCBIBAIOT peaknuuu C
y4yacTuem SJICKTPOJIMTOB C
IOMOIIBIO €CTCCTBCHHOI'O

(pycckoro  WiIM  POJHOTO)
SI3bIKa n SI3bIKa XHUMHUU.
@OopMyIHpPYIOT BBIBOABI IO
pe3ynpTataM  TPOBEICHHOTO
HKCIICPUMEHTA

14 O0001eHne u CamocrosrensHas pabota | O6o0ma0T 1
CuCTEMaTHU3alus CHUCTEMAaTHU3UPYIOT CBOU
3HaHUI 110 TeMe 3HAHU II0 TEME:
«XuMHYeCKHe «XMHYECKUE PEaKIUH B

€aKI[UH B
peaKil pacTBOpax dIEKTPOTUTOBY.
pacTBopax
[IpuMeHSIOT Ha MPAKTUKE
AIEKTPOTUTOBY b
paHee U3y4eHHBII MaTepHuall,
paboTas 1o rpymnmam ¢
3aJaHUSIMU PA3HOTO YPOBHS
CJIOKHOCTH
15 K.p.Ne 1 no teme KonrtponbHas pabota ITpuMeHSIOT Ha IPAKTHUKE

«XUMHUYECKHE
peakuuu B
pacTBopax
3JIEKTPOJIUTOBY

paHee U3y4eHHBII MaTepHal,
paboTasi 1Mo Tpymmam ¢
3aJJaHUSIMUA PAa3HOTO YPOBHS
CIIO’KHOCTH, BBITIOJHSIOT
KOHTPOJIbHYIO paboTy.

HemeTannbl u nx coequnenus (25 )




16 OO6mas CrtpoeHne aTOMOB HEMETAIUIOB U | JleMOHCTpaIUu. OOBSCHSIOT YTO TAKOE
XapaKTepUCTHKA ux nonoxenue B [lepuonnyeckoit | Kosuiekuust HemeTamios. HeMeTauibl. CpaBHUBAIOT
HEMETAJJIOB cucreme. Psn Mo e AJUIOTPOIIHBIE BUJOU3MEHEHHUS

NIEKTPOOTPHULIATEIBHOCTH. KPUCTAUIMYECKUX Kucaopoja. PackpsiBath
Kpucranmnmueckue pemérku PELIETOK HEMETAJUIOB! [PUYUHBI aJUIOTPOIIHH.
HEMETAJJIOB — MPOCTHIX ATOMHBIC H XapakTepu3yroT XUMUYECKIE
BEUIECTB. AJNIOTPONHS U €€ MoJIeKyJIsspHble. O30HATOpP | 3JEMEHTHI-HEMETAILIBI U
npudrHbl. OU3NYECKUe CBOMCTBA | M MPUHIIMIIEI €T0 paOdOTHl. | MPOCTHIC BEIIECTBA-
HeMeTtasuioB. O0mue xumuueckne | ['opeHne HemeTamioB — HEMETAaJUIbl: CTPOCHHE,
CBOICTBA HEMETAJIOB: MPOCTBIX BEIIECTB: CEPBHI, (bu3HYEeCKUEe U XUMUUECKHE
OKUCITUTEIILHBIC U docdopa, rpeBecHOTO CBOICTBA HEMETAJIJIOB.
BOCCTAHOBUTEIILHBIE. YTJIA. OOBSICHSIIOT 3aBUCUMOCTD
OKHCIMTEIbHO-
BOCCTAHOBUTEIbHBIX CBOWCTB
AJIEMEHTOB-HEMETAJIOB OT MX
nosnoxenus B [lepuonueckon
CUCTEME XUMHUYECKHIX
AIIEMEHTOB
17 Ob6mas ["amorensl, ctpoeHue ux atoMoB u | JemoHcTpamuun. O6pasiel | XapakTepu3yloT CTPOCHHE,
XapaKTepUCTHKA MOJIEKYIL. duznyeckue U | TaJIOT€HOB — MPOCTHIX buznyecKkue u XUMHUIeCcKHe
anemenToB VIIA XMUMHYECKHE CBOICTBA rajlor€HOB. | BEIIECTB. CBOMCTBA, MOJIy4eHUE U
TPYIIbI — 3aKOHOMEPHOCTH n3MeHenus | Bzaumoneiicrue MPUMEHEHHE TaJIOTEHOB B
TaJIOT€HOB CBOMCTB rajloreHOB B | TaJIOTEHOB C METAJIJIAMH. 1aHe o0uiero, 0COOEHHOTro U
3aBUCHUMOCTH OT UX MOJIOXeHHs B | BeiTecHeHHe xiiopa €IMHUYHOTO. Y CTaHABINBAIOT
[Teproanyeckoit cucreme. | OpoMOM WM HOJA U3 MPUYMHHO-CJICICTBEHHbIE
Haxoxnenue raJIoTeHOB B | pacCTBOPOB UX COJIeH CBSI3M MEXKY CTPOCHUEM
Opupojie U UX  TOJydeHHE. aToMa, XUMHUYECKOH CBS3bIO,
3HaueHue u MIpUMEHEHHE TUIIOM KPUCTANTHYECKOM
raJloreHoB. PEIIETKH raJoTeHOB, X
buznYeCcKuMu U
XMUMHYECKUMU CBOWCTBAMU

18 Coenunenus lanmorenoBoopoabI JleMOHCTpanus. XapakTepusyrT COCTaB,

raJIOr€HOB COOTBETCTBYIOIIINE UM KUCIIOTHI: Konnekiyss ~ NpUPOIHBIX | (pU3HYECKHE U XUMUUECKHE

IUIAaBUKOBAsI, COJISTHAS,
OpOMOBOOPOTHAS,
MO0JI0BOJIOpoiHAsl. ["aloreHu L.

COEAMHEHUH XJI0pa.
JlabopaTropHble ONBITHI.
31.Pacno3naBanue

CBOﬁCTBa, MOJIYYCHUC U
MMPUMCHCHUC COECIUHEHUI
raJJOrCHOB C MCIIOJIb30BAHUEM




KauecTBeHHbIE peaknu Ha
raJloreHuI-uoHsl. [Ipumenenue
COCAVHEHUH TAJIOTEHOB U UX
OuoJ0rHYecKast poJib.

Trajor¢Huja-noHoOB

PYCCKOTO (POIHOTO) SI3bIKA U
SI3bIKa XUMHUU.

Ha3siBaroT coequHEHUS
raJIoreHoB 1o ¢popMmyse u
COCTaBJIAIOT (OPMYJIBI 110 UX
Ha3BaHUIO. Y CTAHABJIUBAIOT
MIPUYUHHO-CJICICTBEHHBIS
CBSI3U MEKTy XUMHUYECKOMN
CBSI3bI0, THIIOM
KPUCTAJUIMYECKOM pEIIETKH
COCIUHCHHUHN raJore€HOB, UX
(U3MYECKUMU U
XUMHYECKUMH CBOMCTBAMH.
[TpoBoasT, HabOIIOAAIOT U
OITHCHIBAIOT XUMHYECKHI
SKCIIEPUMEHT 10
pacro3HaBaHMIO rajJOTeHU/I-
HOHOB C COOJIIOIEHNEM
MPaBUJT TEXHUKU
0€30I1aCHOCTH.

BrlImonHsI0T pacyeTsl 1o
XUMHUYECKUM (hOopMysiam U
YpaBHEHUSIM PEaKIIHH,
MIPOTEKAIOIIHX C YIaCTUEM
COCIMHECHUH raJIor€HOB

19

IL.p.Ne 2.« 3yuenne
CBOMCTB COJISTHOM
KHUCIJIOTED)

ComsgHas KHUCIOTa — CHIILHBIN
ANEKTPOJIUT. TUITHUYHBIC PEAKITUN
KHCJIOT: B3aUMOJIEHCTBUE C
MeTajjlaMH, OCHOBHBIMH U
aM(pOTEpHBIMH OKCHUIAMH,
OCHOBaHUSAMHU U aM(POTEPHBIMU
TUAPOKCUAAMHU, COISIMHU.
KauectBenHnas peakuus Ha
XJIOPU-UOH.

IIpakTrkym

Yuarcs obpararbest C
71a00PaTOPHBIM
00opyIoBaHHEM u

HarpeBaTeIbHBIMU MTpHOOpaMu
B COOTBETCTBHHU C MPaBUIAMHU

TEXHUKU 0€e30IMacCHOCTH.
Haomronaror CBOICTBA
AJIEKTPOJIUTOB u

MIPOUCXOJAINX C HUMMU
SIBJIEHUI. Haobmronaror "
OITNCBLIBAIOT peakuuun C




y4acTUEM  JJIEKTPOJHUTOB C
HOMOIIBIO €CTECTBEHHOT'O
(pycckoro  WiIM  pOJAHOIO)
SI3bIKa u sI3bIKa XUMHU.
@OpMyJIIPYIOT BBIBOABI IO
pesyipTataM  IPOBEAECHHOTO
HKCTIEPHMEHTA
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OO6mas
XapaKTEPUCTHKA
anmemMenToB VI A -
xanbkoreHoB. Cepa

OO01as xapakTepucTuKa
anemeHnToB VI A — rpynmsl. Cepa
B IIPUPO/JIEU €€ NOIIyUYCHHUE.
AmoTpomnHbie MOIU(PUKAIIUN
CEphl U UX CBOMCTBA.
XUMHYECKUE CBOMCTBA CEPHI U €€
MIpUMEHEHHE.

Pemenne 3amaq
JemoHcTpauuu.
BzaumonerictBue cepel ¢
MeTtauiamu. ['openne
Cephl B KUCIIOPO/JIE

Harot o0111yI0
XapaKTEpUCTUKY aroMawm,

IIPOCTHIM BELIECTBAM u
COCVHEHUSIM XAJIbKOT€HOB B
3aBUCUMOCTHU oT ux
nosnoxenuns B [leproanueckoit
CHUCTEME. XapakTepusyroT
CTPOEHHUE, AJUTOTPOIIHS,
buznyeckue M XUMHUYECKHE
CBOIICTBA, MOJTy4YEHUE u
MIPUMEHEHHE CEpBL.
VYcTaHaBIMBAalOT — MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXIY
CTPOEHUEM aToMma,
XUMHUYECKON CBS3bIO, THUIIOM
KPUCTAJUIMYECKON  pEelETKH
cepbl, €€ QU3MYECKUMH U
XUMUYECKUMHU CBOMCTBAMH.
BreimomHstoT pacyéTel mo
XUMHYECKUM QopMysaM u
YPaBHEHUSIM PEaKLIHiA,
MIPOTEKAOIIUX C YIaCTUEM
CephlL.
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CepoBonopoa 1
CylbhuIbI

CepoBoniopon:
MOJIEKYIIBI,

CTPOEHUE
¢buznyeckue "
XUMUYECKHe,  TOJydeHHe |
3HAuUEHUE. CepoBonoponHas
kucnota.  Cympduapl M HMX

JleMoOHCTpan U,
Komnekuust cynbpuaHbIX
pya. KauecrBennas
peaxiust Hacynb(PHUA-uOH

XapakTepusyroT COCTaB,
¢bu3nueckre u XUMUYECKHe
CBOMCTBA, NIOJIy4E€HUE U
IIPUMEHEHHUE COEIMHEHUIN
CEPBI B CTENIEHU OKUCIJICHHUS -




3Ha4yeHue. JIIoMHHOPOPHI.

2 C UCHOJIb30BaHUEM
PYCCKOTO (POJHOTO) SI3bIKA U
sa3blka xumuu. Ha3piBaror
COCMHEHUS CEPHI B CTCTICHH
OKHCIICHUS -2 TI0 (PopMyJie U
COCTaBJIAIOT (OPMYJIBI 110 UX
Ha3BaHU0. COCTABIISIIOT
MOJIEKYJIIPHBIE U HOHHBIE
YpaBHEHUS PEAKIUH,
XapaKTepU3yIoIre
XUMHYECKHE CBOMCTBA
COEVMHEHUH CEPBI B CTEIICHU
OKHUCJICHHS -2.
OnuceiBaroT IIPOLECCHI
OKHCJICHHSI-BOCCTAaHOBJICHUS,
OTIPENICNISIIOT ~ OKUCIIUTENh |
BOCCTaHOBHTEJb u
COCTaBJISIIOT AIEKTPOHHBIM
OalaHc B peaknmsix ¢
y4yaCTHEM Cepbl B CTEMEHU
OKHCIICHUS -2.
VYcTaHaBIMBalOT — MPUYUHHO-
CIIEICTBEHHBIE CBS3H MEXIY
XUMHYECKON CBSI3bI0, TUIIOM
KPUCTAIMYECKOH  PElETKU
COeIMHEHU N cephl, ux
(hU3HYCCKUMH u
XUMHYECKUMU CBONCTBAMU
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Kucnopoansie
COEIMHEHUSI CEePBI

Oxcun  cepoi(IV),  cepnucras

KUCIIOTA,
KavecTBeHHas peaxuus
CY/b(UT-HOH.

Oxcun cepoi(VI), cepras
KUCIIOTA, CYNb(aThl.
Kpucrannoruaparsi.
KavecTBenHast peakius Ha

CYNb(UTHI.

Ha

XUMU4YecKui
HKCIIEPUMEHT
JleMOHCTpaLHH.
OOecuBeUMBaHUE
OKpaIlleHHBIX TKaHEeH U

OBCTOB CCPHUCTBIM I'a30M.

Bzaumonencrsue
KOHLICHTPUPOBAHHOMN

3anuceplBaroT bopmyibl
OKCHJIOB CEpBbl, HA3bIBAIOT UX,
OIMCBIBAIOT  CBOWCTBA  HA
OCHOBE 3HAaHHUKM O KHUCIIOTHBIX
OKCHJaX.

XapakTepusyroT COCTaB,
¢u3nueckue W XUMHUYECKHE
CBOWMCTBA CEPHOM  KHUCIOTBI




Cynb(ar-HoH.

CEpPHOU KHCIIOTHI C MEJBIO.

OOyrnuBanue
OpraHUYECKUX BEILECTB
KOHLIEHTPUPOBAHHOMN
CEpPHOM KUCIOTOM.
JlabopaTopHble ONBITHI.
32. KauecTBeHHBIC
peakiuu Ha cynbdat-
WOHBI.

KakK AJIEKTPOJIUTA c
MCI0JIb30BAHUEM PYCCKOTro
(poaHOrO) sI3BIKA W A3BIKA
XUMUH. CocraBustor
MOJICKYJISIDHBIE U HOHHBIE
YPaBHEHHUS peakuui,
XapaKTEPU3YIOIIUX
XUMHYECKHE CBOMCTBA CEPHOM
KHUCJIOTBI. Pacnioznaror
Cynb(aT-uOHBI.
XapakTepus3yroT CBOICTBa
KOHIUEHTPUPOBAHHOW  CEPHOM
KHCIIOTBI KaK OKHCIHTENS C
HCIIOJIh30BaHUEM PYCCKOTO
(pomHOTO) sI3BIKA ®  SI3bIKA
XAMUHU. CocraBnsior
YpPaBHEHUSI  OKUCIUTEIBHO--
BOCCTAaHOBUTEJIBHBIX PEaKIUN
METOJIOM AJEKTPOHHOIO
OanaHca.

BeimonHstor  pacuérel 1o
XUMHYECKUM  (dopMmyrnaMm U
YPaBHEHUSIM peakuui,
MPOTEKAIUX € Y4acTHEM
CEpPHOU KUCIIOTBHI.

Habniogaror u  ommchIBaoOT
XUMUYECKUN IKCIIEPUMEHT
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ILp. No
3.«M3yueHue
CBOICTB CEpHOMU
KHCIIOTBD»

CepHas KkuCI0Ta — CUIIbHBIN
anekrposnt. CBOMCTBA
pa30aBIeHHON CEpHOI KUCIIOTHI,
KaK TUIINYHOW KHUCIIOTHI:
B3alMO/JIEICTBUE C METAIIIAMH,
OCHOBHBIMH U aM(pOTEPHBIMU
OKCUJAMH, OCHOBAaHUSIMU U
aM(pOTEPHBIMU THIPOKCHIAMH,
cosisiMu. KauecTBeHHas peakius

IIpakTrkym

Yuarcs oOpararscst C
71a00PaTOPHBIM

obopynoBaHrEM "
HarpeBaTeIbHBIMH IPUOOPaMU
B COOTBETCTBHHU C MPAaBUJIAMHU

TEXHUKU 0€e30IMacCHOCTH.
Haobmronaror CBOMCTBA
ANEKTPOJIUTOB u

MPpOUCXOAAIHUX C HUMH




Ha CyIb(aT-HOH. sapienuil.  HaOmomator
OIIMCHIBAIOT peakuuu c
y4acTUEM  3JIEKTPOJIUTOB €
IIOMOLIBIO €CTECTBEHHOT'O
(pycckoro  wiIM  POJHOTO)
A3blKa M SI3bIKA  XUMMH.
@opMyIHpPYIOT BBIBOABI IO
pe3yiapTaTaM  MPOBEAECHHOIO
AKCIIEpUMEHTA
24 Ob6mas O6mas xapakTepuctuka | [leMoHcTpanus. Harot o0111yI0
XapaKTEepUCTUKA aneMeHToB VA rpynnsl. A3oT, | [uarpamma «CocTaB | XapaKTEpUCTHKY aroMam,
XUMHUYECKIX CTpOEHHE aToMa U MOJIEKYJbl. | BO3LyXa». IIPOCTBHIM BELIECTBaM u
3JIEMEHTOB VA | ®uznyeckne u  xumudeckue | BuneodparmeHTs! U | COEIMHEHUSIM MHHUKTOTEHOB B
rpynmsl. A30T CBOWCTBA W MpHMEHEHHWe a30Ta. | ciaiabl «IITuupn Oazapsl» | 3aBUCUMOCTH oT ux
A30T B TWpUpOlE MU  €ro nojioxkeHud B [lepuoanueckoi
OuosoruYecKast poib. CUCTEME. XapaxkTepusyroT
cTpoeHHE, (U3HYECKHE U
XUMHYECKIE CBOMCTBA,
MOJIYyYeHUE W  IPUMEHEHHE
a3oTa C  MCHOJIb30BaHUEM

pycckoro (pomHOTO) s3bIKA M
A3bIKa XUMUHU.

Ha3zpiBaror coenuHeHus asora
no ¢opmylie M COCTaBIISIOT
dopMynnbl MO HMX Ha3BaHMIO.
VYCTaHaBIMBAaIOT  NPUYMHHO-
CIIEICTBEHHBIE CBS3H MEXIY
CTPOEHUEM aToma "
MOJIEKYJIBI, BUJIOM
XUMHUYECKON  CBSI3U, THUIIOM
KpUCTAJUIMYECKOW  pElIETKU
a3oTa U ero (U3NYeCKUMU U
XUMHUYECKUMU CBOMCTBaMH.
Beimonusaor  pacu€rel 1O
XUMUYECKUM (opMyrnaM U




YPaBHEHUAM peaxuui,
IIPOTEKAIOIIUX €  Y4aCTHEM
asora
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AMMHax.
aMMOHUS

Comu

AMMUaK, CTpO€HUE MOJIEKYJIbl U
¢u3nUecKre CBOWCTBA.
AmMuayHas BoJia, HallaTbIPHBIN
CIHPT, rupar aMMUaKa.
JIOHOpHO-aKIENTOPHBIN
MeXaHu3M 00pa30BaHus KaTHOHA
amMMoHusl.  BoccraHoBuTENnbHBIE
CBOMCTBA aMMHaKa.

Comn aMMOHUS u 170'¢
IIPUMEHEHHE. KauecTBeHHas
peaxius Ha KaTHOH aMMOHHSI.

XUMUYECKUN
IKCTIEPHMEHT
JdemMoHcTpauuu.
[Tonyuenue, cobupanue u
pacrio3HaBaHHE aMMHUaKa.
Paznoxenne 6uxpomara
AMMOHHS.
JlabopaTopHble ONbITHI.
33. KauecTBeHHas
peaKnus Ha KaTHOH
aMMOHHUS

CocTtaBisitoT (GOpMyJIbI IO UX
Ha3BaHUAM. 3aITUCHIBAIOT
MOJIEKYJIIPHBIE U HOHHBIE
YpaBHEHUS PEaKIU,
XapaKTepU3yIoIre
XUMHYECKHE CBOMCTBA
aMMHaKa ¥ COJIE aMMOHHMS
.CocTaBisitoT ypaBHEHUS
OKHCITUTETHHO--
BOCCTaHOBHUTEJIHLHBIX PEAKIIUN
C yJacTHeM aMMHaKa ¢
MTOMOTIIBIO ATIEKTPOHHOTO
Oananca.

YcTaHaBIMBaKOT NPUYMHHO-
CJIEICTBEHHBIE CBSI3U MEXIY
BHUJIaMH XMMHUYECKHUX CBS3€H,
TUIIAMH KPUCTAINTMYECKUX
pEemETOK aMMHUaKa 1 cojei
aMMOHHUS U UX (PU3UUECKUMHU
1 XUMHUYECKUMH CBOMCTBAMM.
[TpoBoasT, HaOMOIAIOT U
OIMCBIBAIOT XUMUYECKUN
AKCIIEPUMEHT I10
pacro3HaBaHUIO HOHOB
aMMOHHSI C COOJIIO/IEHUEM
MpaBUJl TEXHUKU
0€30MacHOCTH.

BbINonHA0T pacy€Tsl 110
XUMHYECKUM QopMyIaM U
YpaBHEHUSIM PEaKIIMi,
MPOTEKAOIIUX C YUaCTUEM
aMMUaKa




26 IL.p.Ne 4 [omy4yenue, cobupanue u [TpakTukym [Tonyuator,  cobuparoT U
«[lomyuyenue pacro3HaBaHHe aMMHaKa. pacro3HaoT aMMHaK.
aMMuaka u N3yuenue pactBopuMocTH PaGorator ¢ nabopaTtopHbIM
U3y4YCHHE €T0 aMMHaKa B BOJIC obopynoBaHrEM "
CBOHCTB» XapaKTepUCTHKA OCHOBHBIX HarpeBaTeIbHBIMH TPUOOpaMU

CBOWCTB rujipaTa aMMHaKa. B COOTBETCTBUH C MPaBUIAMU

KagecTBenHnast peakuus Ha TEXHUKHU 0€30MacHOCTH.

KaTHOH aMMOHHS HaGnromator #  ONMCHIBAIOT
XUMHAYECKHH DKCIEPUMEHT C
TIOMOTIIBIO PYCCKOTO
(pomHOTO) sI3bIKA W SI3BIKA
XUMUH. DopMyIUPYOT
BBIBOJBI 10  pe3yjibTaTram
MIPOBEICHHOTO JKCIEPUMEHTA.
CoTpyaHuyaroT B mOpoliecce
y4eOHOTO B3aUMOIENCTBUSA
pu paboTe B Tpymmmax

27 Kucnopoaconepxa | Oxcuisl a3ora: XuMHuyecKkuit 3annceIBarOT peaxIui,
IIHE COCAMHEHUS HecoJieo0pa3zyrole u AKCTIEPUMEHT XapaKTepu3yolne
azora KHCJIOTHBIE. JleMOHCTpaUUH. XUMUYECKHE CBOIiCTBa

AzoTHCcTas KUCIOTAa U HUTPUTHL. | B3aumoneiicTBue OKCHJIOB a3ora.

A30THas KUCIOTA, €€ OJIy4YEeHUE | KOHIICHTPUPOBAHHOMN VYcTaHaBIMBalOT — MPUYHMHHO-

u cBoiictBa. Hutpartsl. A30THOM KHCIIOTHI C CIIEICTBEHHBIE CBS3H MEXIY

Menpto. ['opeHne 4€pHOTO | BUAOM  XHUMHYECKOH  CBSI3H,

nopoxa. Paznoxxenue TUTIOM KPUCTAITMYECKON

HUTpAaTa Kallus U TOPEHUEe | pelETKU OKCHUIOB a30Ta M UX

28 Kucnopozacoaepsxariu JPEBECHOTO yroJibKa B buznyeckumu u
€ COeIMHEHUs a30Ta HEM. XUMUYECKUMHU  CBOWCTBaMH.

JlaGopaTopHble oOnbITHI. | XapaKTepU3yOT COCTaB,

34. XUMHUYECKHE CBOICTBA
a30THOM  KHCIIOTBI, Kak
AJIEKTPOJIUTA

busznyeckue M XUMHUYECKHE
CBOICTBA Qa30THON KMCIIOTHI
Kak AIEKTPOJINUTA,
MIPUMEHEHHE C
HCIIOJIb30BaHUEM PYCCKOro




(pomHOTO) sI3BIKA W fA3BIKA
XUMUH.

3anuchIBalOT  MOJIEKYJISIPHBIE
u HMOHHBIC ypaBHEHUS
peakuui, XapaKTePU3YIOIINE
XUMHYECKHUE CBOMCTBA
a30THOM KHCJIOTBI KakK
JJIEKTPOJINTA. [IpoBor,
HaOMIOAAIOT W ONMHUCHIBAIOT
XUMUYECKUM  IKCIIEPUMEHT,
XapaKTePU3YIOIIMN  CBOMCTBA
a30THOM KHCJIOTBI KakK
AJEKTPOJIUTA, C COOTIOCHUEM
TIpaBUIT TEXHUKHU
0€30MMacHOCTH.
XapakTepru3yroT a30THYIO
KHCIIOTY KaK OKUCITUTEb.
CocTaBisitoT ypaBHEHUS
OKHCIIMTEIILHO-
BOCCTAaHOBHUTEJILHBIX PEAKIIHA,
XapaKTePU3YIOITUX
XUMHUYECKUE CBOKCTBA
A30THOM KHUCIIOTHI KaK
OKHCIIUTEJIS, C IIOMOIIIBIO
AJIEKTPOHHOTO OajaHca.
[TpoBoasT, HAOMOIAIOT U
OIMCBHIBAIOT XUMHYCCKHUI
AKCIIEPUMEHT,
XapaKTepHU3YIOIINii CBOWCTBA
A30THOM KUCIIOTHI KaK
OKHUCJIHTENS, C COONI0ICHUEM
MIPABUJ TEXHUKU

0€30MacHOCTH
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®dochop u ero
COeTMHEHHUS

®ochop, crTpoeHue aroma u
aiorponust. Pochuasl. Pochun.
Oxcup dochopa(V) u

Jemoncrpanuu. O6pa3ibl
NPUPOTHBIX COSANHEHUI
docdopa. 'openue

XapakTepusyroT CTpOEHUE,
AUIOTPONMIO, (PU3HUECKUE H
XUMHUYECKHE CBOICTBa,




oprodochopHas
docdartsl.
ynoopenusi. THCEKTUITUIBL.

KHUCJIOTA.
docdophsie

docdopa Ha BO3yXE U B
kuciopoe. Ilonyaenne
oenoro docdopa u
WCIIBITAHUE €r0 CBOMCTB
JlabopaTopHble ONBITHI.
35.KauecTBeHHbIE
peakuuu Ha docdaT-uoH.

MMOJIy4CHHUC n IMPUMCHCHUC
docdopa ¢ wuCHOTH3OBAHHEM
pycckoro (poaHOTO) SI3bIKA U
SA3bIKA XUMHUU.

CaMOCTOSITETHO OMHUCHIBAIOT
cBoiictBa okcua ¢ochopa(V)
KaK KHCJIOTHOTO OKCHUAA H

CBOMCTBa oprodochopHOit
KHCJIOTHI.

[IpoBoasT, HabmomaOT U
OIINCBIBAKOT XUMHWYECKUHU
AKCIIEPUMEHT C COOIIOJICHUEM
IMpaBUJI TECXHUKU

6e3omacHocTH. Pacmo3Haror
docdar-roHbI
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Ob6mras
XapaKTepUCTHKA
anemeHToB |1V A-
TpyIIbl. YTIepoa

OO6mras xapakTepucTuKa
aneMeHToB [VA- rpynmsr:
0COOCHHOCTH CTPOCHHUS aTOMOB,
MIPOCTHIX BEIIECTB M COCTUHEHUM
B 3aBUCUMOCTH OT IOJIOKCHHUS
aneMeHToB B [lepuoanueckoit
cucreme. YTepo/.
AmtoTponHbie MOIU(DHUKAITAN:
anmas, rpadgut. AMopdHBIN
YIJIEPOJI U €T0 COpTa: caxa,
AKTUBUPOBAHHBIN YTrOJb.
AncopOuusi. XuMHUYECKHE
CBOMCTBa yriepoa.

Kokcoxumuueckoe IMPOHU3BOJACTBO

u ero npoaykius. KapOumsl.

/lemoHcTpauum.
Komneknus «O06pa3iibi
MPUPOJAHBIX COCTUHEHUI
yriepoaay. [Toptper H. /1.
3eauHckoro. Ilormomnienue
AKTUBUPOBAHHBIM YTIIEM
PACTBOPEHHBIX BEIIECTB
WJIM Ta30B. Y CTPOUCTBO
MPOTUBOTA3a

Harot o01I1yI0
XapaKTePUCTHKY aToMawm,
MPOCTHIM BEIIECTBAM M

COeqUHEHUSIM DdieMeHToB IV
A- Tpymmbl B 3aBUCUMOCTH OT

X [IOJIOYKEHUS B
[Tepuoauueckoit CHCTEME.
XapakTepuszyrT CTpPOCHHE,

AUIOTPONHIO, (U3UYECKUE U
XAMUYECKHUE CBOMCTBA,
MOJIydeHUE H  TIPUMCHCHHE
aMOppHOTo yriepoja H €ro
COPTOB C  HCIOJIb30BAaHHEM
pycckoro (poaHOro) si3bIKa U
S3bIKA XUMUH.

CpaBHUBAIOT CTPOEHUE U
CBOICTBa aiMasa u rpadura.
OnuCHIBaIOT OKUCITUTENBHO-
BOCCTaHOBUTEJIHHBIE CBOMCTBA
yrieposaa
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Kucnopoaconepsxari
Hne€ COCAUMHCHUA
yriepoja

Okcun  yranepoma(ll):  crpoenue
MOJICKYJbI, TIOJy4eHHE U €ero
cBoiictBa. Oxcun yraepona(IV) ):
CTPOCHHE MOJICKYIIbI, TOJXy4eHHE
U €ro CBOMCTBA.  YTOJIbHas
KHCJIOTA. Comu YrOJIbHOM
KHCIIOTBL: KapOOHaThI u
rupokapOoHatel. TexHuueckas u
NUIIEBas CoAa.

JlaGopaTopHble ONBITHIL.
36. Ilomyuenue u
CBOMCTBA YrOJIbHOU
KHCJIOTBI.

37. KauecTBeHHast
peakuus Ha KapOOHAT-UOH

XapakTepusyroT COCTaB,
¢u3uueckue u XUMHUYECKHE
CBOWMCTBA,  IIOJIyYdeHHE U
IpUMEHEHHUE OKCHJIOB
yriaepoja C HUCIHOJb30BaHUEM
pyccKoro (pPOIHOTO) SI3bIKA U
SI3bIKA XAMUH.
VYcraHaBIMBalOT  IPUYMHHO-
CIIEZICTBEHHBIC CBSI3U MEXIY
BUJAMH XHMHUYECKHX CBS3EH,
TUTIAMH KPHUCTATHNIECKUX
pEMWIETOK OKCHUAOB YIJepo/a,
170:¢ buznueckuMu nu
XUMHAYECKUMH CBOMCTBaMH, a
TaKxKe MIPUMEHEHHEM.
CoOmromaror MpaBUIIa
TEXHUKH O€30MacHOCTH TIPH
UCMOJIb30BAHUU MIEYHOTO
OTOIUJIEHUA.  XapaKTEePU3YIOT
COCTaB, buzndeckue u
XUMUYECKHE CBOIICTBa,
MOJIyYeHUE U TPUMEHEHUe
YTOJIbHOM KUCJIOTBI U €€ COoJIeH

(kapOoHaTOB u
THIPOKapOOHATOB) c
UCTIOJIB30BAHUEM  PYCCKOTO

(pomHOTO) sI3bIKA W S3bIKA
XUMUH.

WnmocTpupyroT 3aBHCUMOCTh
CBOWCTB  COJE€M  YrOJIBHOM
KHACIOTBl OT MX COCTaBa.
[TpoBossAT, HabmIOAAIOT U

OIMUCBIBAIOT XUMHUYECKUMN
SKCIICPUMCHT C COGJ'IIOI[CHI/ICM
IMpaBUJI TCXHUKH

0€30I1aCHOCTH.




Pacno3nator  kapOoHAT-HOH.
BemmonHsaoor  pacd€rel 1O
XUMHYECKUM  (opmyrnam wu
YPaBHEHUAM peaxkuui,
IPOTEKAIIUX C y4acTHEM
COEIMHEHUH yriepoaa

32 ILp. Ne 5. [Tonyuenue, cobupanue u [TpakTukym [Tonyyator,  cobupatroT U
«[lonyuenue pacro3HaBaHUE YTIEKUCIOrOo pacrno3HalOT YIJIEKUCIbIN ras.
YTIEKUCIOTOo ra3a | rasa. M3ydeHne pacTBOPHUMOCTH Habmromaror u  omuceIBaroT
M3Y4YEHHE €ro YIJIEKUCIIOTO ra3a B BOJIE U XUMHYECKUH 3KCIIEPUMEHT C
CBOMCTB» XapaKTEePUCTUKA KUCIOTHBIX MIOMOIIIBIO PYCCKOTO
CBOWCTB YTOJIbHON KHCIIOTBI. (poaHorO) sI3BIKA U A3BIKA
KauecTBenHas peakuus Ha XAMUHU. DOopMyITUPYIOT
KapOOHaT- ¥ THIpOKapOoHaT- BBIBOJIBI [0  pe3yjibTaTaMm
HOHBI MIPOBEJICHHOTO AKCIEPHUMEHTA.
CotpyaHuyalor B mOpoliecce
y4eOHOTO B3aUMOIEWCTBUSA
pu paboTe B TpymImax
33 YrneBoaopoipl Heopranudeckue u opranndeckue | Jdemoncrpanuu. Mogenu | XapakTepu3yloT 0COOEHHOCTH

BEIIECTBA. YTIIEBOJIOPO/IBI.
XUMUYECKOE CTPOCHHE
OpPraHUYECKUX BEIIECTB, KaK
HOPSZIOK COSTMHEHUSI aTOMOB B
MOJIEKYJIE 110 BAJICHTHOCTH.
MertaH, 3TaH, KaK npeaeabHbIe
yII€BOAOPOIbL. DTHIIEH U
alleTUJICH, KaK HEeTpe/IeIbHbIC
(HEeHACHIIIEHHBIE ) YTTIEBOAOPO/IBL.
I'openue yriaeBoopooB.
KauecTBeHHbIE peakiuy Ha
HENpeeIbHbIE COCTUHEHUS.

MOJICKYJl MeETaHa, J3TaHa,
STHJIIEHA W  alleTUJIEHA.
B3auMonencTBue STHIIEH C
OpoMHOM BOJIOH u
pacTBOpPOM TI€pMaHTaHaTa
KaJus

coCTaBa u CBOICTB
OpraHn4eCKux COC,Z[HHGHHﬁ.
Pazmuuaror NpeacibHBIE U
HEMPEACIBHBIC

yYrieBoaopodbl. HazpiBaroT u

3aITMCHIBAIOT bopmyIbl
(MOJIEeKyNIIpHBIC "
CTPYKTYpPHBIE) BaKHEHIIINX
MpeACTaBUTENEeH

yrieBonopo1oB. Ilpemnarator
JKCHEPUMEHT 1o
pacro3HaBaHUIO COEIUMHEHUM
HEIPEIEIbHOIO CTPOEHHS.
Hab6nronaror 3a XOJI0M

XUMHUYCCKOI'0 SKCIICPUMCHTA,




ONHCHIBATh €r0 MW Jejarh
BBIBO/IbI Ha OCHOBE
HaOIIOICHUH. DuUKCHPYIOT
pe3ynbTaThl AKCIIEPHUMEHTa C
MIOMOIIBIO PYCCKOTO
(pomHOTO) s3BIKA, @ TAKXKE C
MIOMOIIBIO XUMHYECKUX
dbopMyn U ypaBHEHHI.

34 Kucnopoaconepxa- | DTWIOBBIN ciUpT, ero noiaydenue, | demoncrpauuu. OOmue | XapakTepu3yroT CIUPTHI, KaK
M€ OpraHuvecKue | MPUMEHEHHE U (PU3NOJIOTHIECKOE | XUMUUYECKHE CBOMCTBA | KHCIIOPOJCOAEpIKALIIIE
CO€IMHEHUS neiictBue. TpexaTOMHBIN CIUPT KHCIOT  HAa  TpHUMEpe | OpraHUYeCKHe COEIMHEHUS
riounepuH. KayecTBeHHas YKCYCHOM KUCIOTHL. | .KimaccupuupyroT ciupThI TIO
peakIys Ha MHOTOATOMHBIE KauecTBeHHast peakuusi Ha | aTOMHOCTH.
CIUPTHL. YKCYCHAs — MHOT'OQTOMHBIE CIIUPTHI HaspiBaror  mpezncraButenei
Mpe/iCTaBUTENb Klacca OJIHO- u TPEXaTOMHBIX
KapOOHOBBIX KUCIIOT. CIIUPTOB W 3aIlMCBIBAIOT U3
(hopMyIIBL.
XapakTepu3yrT KHCIIOThI, KaK
KHCIIOPOJICOAEpKaILNe
OPraHnYeCKHUe COECTUHEHUS.
HaspiBator  mpexacraButeneit
MIPEAEIbHBIX U HENpPEIEIbHbBIX
KapOOHOBBIX KHCIIOT u
3aMUChIBAIOT M3 (OPMYIIBL.
35 Kpemuuii u ero Kpemuuii, ctpoenue ero aroma u | leMoHcTpanum. XapakTepusyrT CTPOCHHE
COEIMHEHUS cBoiictBa. Kpemuuii B mpupoe. Komnekuus «O6pa3ziibt aTOMOB u KpHUCTAJUIOB,

Cununuasl 1 cuitad. OKcun
kpeMuusi(IV). KpemuueBas
KHCJI0Ta U €€ COJIN.

HIPUPOHBIX COCANHEHUN
KpeMHus». Komnekus
CTEKJIa, KepaMHKH,
LIEMEHTa U U3JIeNui U3
HUX.

JlaGopaTopHbIE ONBITHI.
38.IIponyckanue
YIJIEKUCIIOTO ra3a 4epes
pacTBOp CHJIMKATa HATPHs

(I)I/I?»I/IIICCKI/IG Hn XHMHYCCKUC

CBOﬁCTBa, MOJIYUYCHHUC n
MMPUMCHCHUC KpEMHUA C
HUCIIOJIb30BAHHUEM pYCCKoro

(poaHOTO) SsI3BIKA W A3BIKA
XUMHH.

YcTaHaBIUBalOT  MPUIHUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXIY
CTPOCHHEM  aToOMa, BHUAOM




XAMHYECKOM CBSI3U, THUIIOM
KPUCTAJUIMYECKOM  pPELIETKH
KPEMHHUS, ero (pU3NUECKUMH U
XUMHUYECKUMU  CBONCTBaMH.
BeimosHstor  pacuérel 10
XAMUYECKUM  (opMylIaM U
YPaBHEHUAM peakuui,
MPOTEKAOIIUX C  y4acTHEM
KPEMHHUS U €ro COCIUHEHUH.
XapakTepu3yroT COCTaB,
¢uznyeckue M XUMHYECKUE
CBOWCTBA,  IIOJIyYCHHE U
IIPUMEHEHUE COEIMHEHUI
KPEMHHUSI C MCHOJIb30BaHUEM
pycckoro (poIHOTO) sI3bIKA M
sa3plka  XuMuu. CpaBHUBAIOT
JUOKCHUIBI yriepoaa U
KpPEMHHUSI. OnuceIBaOT
BAKHEHUIIINE TUIIBI IIPUPOTHBIX
COCIMHEHUN  KpEMHHUS  Kak
OCHOBHOT'O JJIEMEHTA
JUTOC(EPHI. Pacniosnaror
CHWJIMKAT-UOH

36 CuimkatHas [Ipon3BOACTBO CTEKIA U JleMOHCTpaLuM. XapakTepu3yrT CHIIUKATHYIO
POMBIIUICHHOCTD nemenTa. llpoaykuus cumkataoit | Kosmeknus npogykuuu IPOMBIIICHHOCTD U €€
MPOMBIIIIEHHOCTH :ONITHYECKOE CUJINKATHOU OCHOBHYIO IIPOIYKIIHIO.
BOJIOKHO, KepaMuKa, hapdop, MPOMBIIIIEHHOCTH. YcTaHaBIMBaOT aHAJIOTUU
dasHc. OnTUyeckoe BOJIOKHO. Buneodparments! u MEXIY pa3TuYHbIMU
cnaisl «IIponsBoacTBO OTpPACIISIMH CHITMKATHOM
CTEKJIa U LIEMEHTa. MIPOMBIIIIEHHOCTH
37 [omyuenue Hemeranns! B mpupoe. JleMoOHCTpaLuH. OnuchIBalOT HAXOXKICHHUE
HEMETaJJIOB @®pakiroHHas IeperoHKa Komnekuus «IIpupoanHeie | HeMeTaIoB B IPUPO/IE.

KHJIKOTO BO3/IyXa, KaK CIioco0
HIOJTYYSHHsI KUCTIOPO/a, a30Ta,
aprona. [Tomyaenue pocdopa,
KpPEeMHHUsI, XJI0pa, HoJa.

COCONMHCHW S HEMCTAJLJIOB.

BuneodparmenTs u
cnanapl «@pakuroHHAs
IepEroHKa »KUIKOTr0

XapakTepusyroT
(paKkLMOHHYIO IEPETOHKY
JKHAJIKOTO BO3/yXa Kak
COBOKYITHOCTb (P3NUECKUX




DNEeKTpOJIU3 pacTBOPOB.

BO3yXa».
Buneodparments! u
crnaitnsl «llomyuenue

IIPOLECCOB. APTYMEHTUPYIOT
OTHCCCHHUEC aKTUBHBIX
HEMCTAJIJIOB K OKUCINUTCIIBHO-

BOJIOpOa, KUCIOpOJa U BOCCTAaHOBUTEIIHLHBIM
TraJIOT€HOB npoieccam
ANIEKTPOJIUTUYECKUM
criocooom”
38 [Tonyuenue [Tonyuenne cepHoii  kucnoTsl: | JlemoHcTpammu. XapakTepu3yroT XUMH3M,
BaKHEUIITNX CBIPBE, xuMu3M, | Moaenu annapartoB s CBHIpBE, anmaparypy, Hay4dHbIe
XUMHUYECKUX TEXHOJIOTUYECKass CXeMa, METOJ | IPOU3BOJICTBA CEPHOI MIPUHITUIIBI ¥ TIPOIYKIIUIO
COEIMHECHUN KHITSIIIETO clios, MPUHITUTIB | KUCJIOTBL. Mozenb MPOU3BOJCTBA CEPHOU
TEII000MeHa, TMPOTHBOTOKA W | KMIALIEro cios. Moxens KHCIIOThI. CpaBHUBAIOT
nupKymsimuu. Oneym. KOJIOHHBI CHHTE3a IIPOU3BOJICTBO CEPHOM
[IpousBoicTBO aMMMaKa: ChIpbE, | aMMHAKA. KHCJIOTHI C IIPOU3BOJICTBOM
XMMHU3M, TEXHOJIOTHYeCKas cxema. | BuneodparmeHnTs! u aMMHaKa
cnaitasl «IIpons3BoacTBO
CEpPHOM KUCIOTBI».
BuneodparmenTs! u
cnaitasl «IIpons3BoacTBO
amMmuakay. Komnexkius
«ChIpbE 115 MOTYyYESHUS
CEpHOM KUCIOTHI.
39 O6o0menue o TeMe | Ypok-ynpakHEeHHUE C CamocrosrenbHas pabota | [IpoBomst OIICHKY

«HeMmeTtamiel 1 ux
COCIMHEHU S

UCII0JIb30BAHUE CAaMOCTOSITEIbHON
paboOThI 10 BBHIOJIHEHUIO
IIPOBEPOYHBIX TECTOB, 33JaHUI U
YIIPaKHEHUH.

COOCTBEHHBIX JIOCTH)KCHUU B
YCBOCHHUH TEMBI.
Koppektupyror cBou 3HaHUS B

COOTBETCTBUU C
IUIAHUPYEMBIM  PE3yJIbTaTOM.
[Tomy4ator XUMHYECKYIO

uHGOpMALUA M3 Pa3INYHBIX
UCTOYHUKOB. [IpencraBinstor
UHpOpMaIHIO 1o TEME
«Hemerannel» B BUJE TabIul,
CXeM, OIOPHOTO KOHCIIEKTa, B
TOM 4YHCIIEé C TNPUMEHEHUEM
cpeacts UKT
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K.p. Ne2 no teme:
«HewmeTasuibsl 1 ux

KonTpoabHas padota

IIpuMeHAIOT HA  NpPaKTUKE
paHee H3y4EHHBIM Marepua,

COEIMHEHUS» pabotas 1o rpymmam ¢
3aJaHUSIMU  PA3HOTO  YPOBHS
CJI0’KHOCTH, BBITIOJTHSIIOT
KOHTPOJIBHYIO paboTy.
Metanabl 1 ux coenuHenus (17 1)

41 [Tonoxxenne [Tosoxkenne meTamioB B Huckyccns OOBsICHSIOT 4TO TaKoe
METAJIIIOB B [Iepnoauueckoii cucreme MeTtaisl .Pasnuuator (opmbl
[Teproueckoit XUMHUYECKUX 351eMeHTOB /1. 1. CYILIECTBOBAHMUS METAJIJIOB:
CHCTEME, CTPOEHHUE MenpeneeBa, CTpOCHHE UX AIIEMEHTBI U MPOCTHIE
AQTOMOB M KPUCTAJUIOB | aTOMOB M KPUCTAJLJIOB. BEIIIECTBA.

Merammueckas CBA3b U XapakTepu3yrT XUMHUYECKHE
MeTajinyeckasi KpucTauinuecKkas MEMEHTBI-METAIBI  TI0  UX
pemérka. PuznyecKkue cBOCTBa MIOJIOKEHUIO B
METAJJIOB: AJIEKTPO- U [Tepuonnueckoit cucreme /.
TEIUIONPOBOIHOCTD, OTPaXKaromias H. Menneneena.
CIOCOOHOCTH, TUTACTUYHOCTD. [Iporno3upyror CBOICTBa
CmuiaBbl YEPHBIE U LIBETHBIE HE3HAaKOMBIX METAUIOB IO
TOJIOKEHUIO B
[Tepuouueckoit cucTeMe
XUMHUYECKUX daeMeHTOB /. .
MeunneneeBa. YcTaHaBIUBaOT
MIPUYMHHO-CJIECICTBEHHBIE
CBS3M  MEXJYy CTPOCHHEM
aToMa, BHJIOM XUMHUYECKOU
CBsI3H, TUIIOM
KPUCTANIMYECKOW  PEIIETKU
METaJJIOB — MIPOCTHIX
BELIECTB U UX COCIMHEHUN

42 OOmue xumMudyeckne | Metamibl Kak BOCCTAHOBHUTENH. | XUMHUYECKHUMA OOBSACHAIOT UTO TAKOE PSJ

CBOWCTBA METAJIJIOB DIEKTPOXUMUYECKHUI P | SKCIEPUMEHT AKTUBHOCTH METAJIJIOB.
HampspDkeHud.  Bsaumopnelicteue | leMoHCTpanum. IIpumenstOT €ro s

METAJIJIOB c HEMeTallIaMH,
OKCUJAMHM, KUCIIOTaMH, COJISIMH.
ANIOMUHOTEPMUSL.

B3anmonelictBue Hatpus,
JIUTUS U KAJIBLIHS C BOJOM.
I'opeHue nHatpus, MarHus

XapaKTePUCTUKUA XUMHUCCKUX
CBOCTB MIPOCTHIX BEIIECTB-
MeTtauioB .0O0001aT




Y JKeJe3a B KUCIOPOJE.
Benbimka TEPMUTHOU
cMmecH.  B3amMogeicTBue
CMECH MOPOIIKOB CEPHI U
JKeJe3a, HIMHKA U Cephl.
BzanmoneiicTeue
AIIOMHMHUS C KUCIOTaMH,
1miejJoyaMu u BOJIOM.
BzanmoneiicTBue keiesa
MU MEIM C  XJOPOM.
B3anmopneiictBue Menu ¢

KOHLIEHTPUPOBAHHOMN
CEepHOI1 KHUCJIOTOMN u
a30THOM KHCIJIOTON
(pazb6aBneHHOM u
KOHIIEHTPUPOBAHHOM ).

JlaGopaTopHble ONBITHI.
39.B3anmonencTeue
’Kelle3a ¢ pacTBOPOM
cynbdara meau(1l)

CUCTEMY XHMHYECKUX CBOHCTB
METaJJIOB KaK
«BOCCTaHOBUTCIIHHbBIE
cBoiicTtBay.COCTaBIIAIOT
MOJICKYJISIPHBIC YPaBHEHUS
peaKinii, XapaKTepU3yOIHUX
XHMHYECKHE CBOIICTBA
METaJUIOB B CBETE yUeHUS 00
OKHCIIUTEIBHO-
BOCCTaHOBHTEJILHBIX
rpoIieccax, a peaKkiuu ¢
y4acTHUEM DIIEKTPOJIUTOB,
MIPEJICTABIISITh TAKKE U B
noHHOM Brae. HaOmromaror u
OTIMCHIBAIOT PEAKITUH MEKTY
BEIIECTBAMU C ITOMOIILIO
PYCCKOTO (POAHOTO) sI3bIKA U
SI3bIKA XUMUH.
CamMoCTOSITETHHO MPOBOIAT
OTIBITHI, TIOITBEPKIAFOIITHE
XHMHYECKHE CBOMCTBA
METAJIJIOB C COOJIIOIEHUEM
MpaBUJI TEXHUKU

Oe3omacHOCTH

43 O061as CrpoeHHe aTOMOB U IMPOCTHIX JemoncTpanuu. Okpacka | OObACHAIOT ATUMOJIOTHIO
XapaKTepUCTHKA BEIIIECTB. 3aBUCUMOCTD IJIaMEHU COCIMHEHUSIMU Ha3BaHUs TPYIIIBI «IICTOYHBIC

[L[e10YHBIX METAIIOB | (PU3UUECKUX U XUMUUIECKUX IEJIOYHBIX METAIIJIOB MeTasuibhy. JlatoTooIy 0
CBOWCTB IIEJ0YHBIX METAJJIOB OT XapaKTePUCTUKY  MICITOYHBIM
3apsI0B sAAep UX aTOMOB. OKCH/IBI MeTalaM 10 UX IOJIOKECHHUIO
44 Oormas Y TUAPOKCHUJIBI ILIETTOUHBIX B Ilepuommueckoit cucreme
XapaKTePUCTHKA METAJUIOB, UX MOJyYCHHUE, XUMHYECKUX di1eMeHToB /. U.

[emounbIX CBOWCTBA, MPUMECHEHHE. Memneneesa.

METaJIOB Baskneiire coau meT0YHBIX XapakTepu3yT CTpOCHHUE,

MCTAJJIOB, UX 3HAYCHUC B JKUBOH
1 HeXKHBOU mpupoac U B ) KU3HU
YJCJIOBCKaA.

du3nveckue W XUMHYECKHUEC
CBOMCTBa HIET0YHBIX
METAJJI0B B CBETE OOIIETO,




0COOCHHOTO U CIMHHYHOTIO.
[Tpencka3piBatoT (pU3NUECKUE
U  XUMHYCCKHECBOICTBA
OKCHJIOB W  THIPOKCHIIOB
HIEJIOYHBIX ~ METAIOB  Ha
OCHOBE HX coCTaBa H
CTPOCHHS U TMOJATBEPKIATh

IIPOTHO3bI YPaBHEHUSIMHU
COOTBETCTBYIOIIIMX  PEAKIIHM.
IIpoBoaT pacu€rnl 1o

XUMHUYECKUM  QopMmyliaM H
YPaBHEHUAM peaxuui,
MPOTEKAIOMUX C  Y4acTHEM
IIEJIOYHBIX METAJIOB M MX
COEIMHEHNN

45 O061as CrpoeHue aTtoMOB M TMPOCTHIX | XUMUUECKUIN XapakTepusyroT CTpOEHHE,
XapaKTEPUCTUKA BEILICCTB. 3aBUCHUMOCTD | DKCIIEPUMEHT bU3MYeCKue W XUMHUYECKHE
[EJIOYHO3EMENBHBIX | Gpu3mdyeckux W xumudeckux | JlemoncTpamun. Okpacka | CBOWCTBa IEIOYHO-
METaJIOB CBOMCTB IEJIOYHO3EMENLHBIX | INIAMEHH COSIUHEHUSIMU 3eMENbHBIX METAJJIOB B CBETE
46 Oo61as METAJJIOB OT 3apsAlIOB SACp HX | MIETOYHO3EMETBHBIX oO1ero, 0COOEHHOTO u
XapaKTepUCTHKA atoMoB. OKCHABl W THAPOKCUIBI | MeTa/LIOB. ["ameHue eauHUYHOTO. [IpenckasmpiBaroT
IIEJIOYHO3EMENBHBIX | MICI0YHO3EMEIbHBIX  METAaJJIOB, | U3BECTH BOJOM. bu3MYecKue W XUMHUYECKHE
METaJIJIOB UX ToJy4YeHue, cBoiicTBa u | JlabopaTopHbIe ONBITHI. CBOMCTBaA OKCHIOB u
npumeHnenue. Baxueimmue comnu | 40.Ilonyuenue THAPOKCHIOB MeTaioB ITA
MIEJIOYHO3EMENBHBIX ~ METAJIJIOB, | K3BECTKOBOM BOJbI 1 I'PYNIBI HA OCHOBE UX COCTaBa
WX 3HaYCHHE B MPHUPOJC U YKU3HH | OIBITHI C HEH. U CTPOCHHUS W TOIATBEPIKIAIOT
YyeJIoBeKa. KapGonatsl u MIPOTHO3BI YpaBHEHUSIMH
TUAPOKApOOHATHI KAJIBIIHS. COOTBETCTBYIOIIHUX PEAKIIUM.
[IpoBoasar pacuEThl o
XUMHYECKUM  dopMmyrnaM U
YpaBHEHUSIM PEaKITHiA,
MPOTEKAIINUX C Y4YaCTHEM
IIEJTOYHBIX METAIIJIOB U UX
COeAMHEHUIN
47 ZK&cTkoCTh BOBI M JKéctkocTh BO/IBI: BpEMEHHAS U JleMOHCTpAIUH. OOBACHSIOT 4TO TaKkoe
CIIOCOOBI €€ ITOCTOSTHHAS. Crioco0Osr | [Tomyuenue ®ECTKOM BOJBI | «KECTKOCTh




yCTpaHECHUs yYCTpaHEHUs BPEMEHHOU | B3aUMOJECHCTBUEM BOJbI». PasinuaroTBpeMeHHyI0
AKECTKOCTH. CriocoObl | yrIeKHUciIoro ¢ U TOCTOSIHHYIO  KECTKOCTb
yCTpaHEHUs IOCTOSIHHOM | M3BECTKOBOW BOJIOM. Boabl. llpennaratoT cmocoObI
*kécTkocTh. IOHUTBL. Ycerpanenue BpeMEHHOM YCTPaHEHHUS KECTKOCTH BOJBI.
xécTkocTH KunsiueHueM u | Ilposogsr, HaOmonmaror u
00aBKOM COJIBI. OIMCHIBAIOT XUMHYECKUN
YcTpaHeHre IOCTOSHHOM | AKCIIEPUMEHT, ¢ COOJII0ICHUEM
KECTKOCTH T0OABKOM MpaBUII TEXHUKHU
cojibl. IOHUTBI M TpUHIUT | O€30MaCHOCTH
HUX IEUCTBUS
(BuzeopparMeHT).

48 IT.p.Ne 6. [Homyuenue xE€cTKON BOABI [TpakTukym [Tonyuyator,  coOuparoT
«Ilonmyuenune B3anMoJIeHiCTBHEM yriiekucioro ¢ | I'pynmnosas paboTa pacro3HaloT YIJIEKUCIBIN ras3.
YKECTKOW BOJIBI M3BECTKOBOM BosloM. YcTpanenue | MnmuBuayanbHas pabora | Obparatorcs c
crocoOsbI e€ BPEMEHHOU KECTKOCTH 1ab0paTOPHBIM
YCTpaHECHUS» KHAMNSAYEHHEM U J0OaBKOU COMIBI. 000pyIOBaHHEM u

VYcerpaHeHue noCTOSIHHOU HarpeBaTeIbHBIMH TPHOOpAMHU
KECTKOCTH 100aBKOH COIBI. B COOTBETCTBHMH C NPABUIAMMU
HcnpiTanne xKECTKOM BOIBI TEXHUKHU 0€30MacCHOCTH.
pPacTBOPOM MbLA. HaGnronaror u  onMceIBaroT
XUMHUYECKUN DKCIIEPUMEHT C
IIOMOILIBIO PYCCKOTO
(ponHOTO) sI3BIKA W sA3BIKA
XUMHH. DopMyIUpYIOT
BBIBOJBI 110  pe3yabpTaTaM
IIPOBEJICHHOTO 3KCIIEPUMEHTA.
CoTpynHnYaroT B pouecce
y4eOHOTo B3aUMOJICHCTBHUS
npu paboTe B rpynnax
49 AJNFOMUHUI U €ro Coenunenus AITIOMUHUS B | lemoHcTpauuu. XapakTepusyrT — aTOMHUHHUI

COCINHCHUA

npupoae. XUMHYECKHE CBOWCTBA
amoMuHus. OcOOEHHOCTH OKCcHIa
U TUAPOKCUAA QIIOMUHUA Kak
amM(pOTEepHBIX COCIMHEHUM.
Baxneimue coiu amOMUHUA
(xnopup, cyabdar).

Komnnekuust mpupoaHbIx
COCJIMHECHU M aITFOMHUHUS.
BuneodparmenTsl u
crmainael «OKcua
AFOMHMHUS U €70

MO TU(DUKAITUID.

Mo  €ero TMOJOXEHUI B
ITepnoanueckoi cucTeMe
XHMH4YECKUX 3nmeMeHToB . H.
Menpeneena.
OnuchIBalOTCTPOEHUE,
busznueckue MW XUMHYECKUE




[Tomyuenune ampoTepHOTO
TUAPOKCH A AJIFOMUHUA U
UCCJICIOBAHKE €r0

CBOICTBa AJIFOMHUHUS,
[MOATBEpXKAast HX
COOTBCTCTBYIOIIIMMU

CBONCTB YPaBHEHUSIMH PEAKLIHN.
OOBSCHAIOT  JIBOWCTBEHHBIH
XapakTep XUMHYECKUX
CBOWCTB OKCHa U THAPOKCHIA
ATIOMHUHUSL.
50 Keneso Oco0eHHOCTH CTPOEHUS aTOMa XUMUYECKUN XapakTepus3yrT  IOJIOKEHUE
o1 CoenuHenus xxene3a | kenesa. JKene3o B mpupoze. HKCIIEPUMEHT xeneza B Ilepuoanueckoit

Baxneimue pyzsl xxenesa.
OKcHIBI U THAPOKCHU/IBI
xenesa(ll) u (I1T). Comm
xene3a(ll) u (111). O6Hapyx)eHne
MOHOB KaTHOHOB JKeJie3a B
pactBope. 3HAYEHUE COCTUHEHUI
Keresa.

JlabopaTopHblie ONbITHI.
41. Tlomyuenue
ruapokcuaos xene3a(ll) u
(1.

42.KauecTBeHHBIC
PCaKIuu Ha KATHOHBI
xeresa

CUCTEMCEC XUMHNYCCKUX
AJIEMEHTOB . n.
Menneneesa, 0COOEHHOCTH

cTpoeHust atoma. ONHCBHIBAIOT
bu3nYecKue W XUMHYECKHE
CBOMCTBA JKeJiesa,
MOTBEPXK AAst X
COOTBETCTBYIOITUMHU
YpaBHEHUAMH peaKiuii.
OOBSICHIIOT HaIWYHEe JIBYX
IeHETUYECKUX pAIIOB
coeMHEeHHH xene3a Fe?+ u
Fe3* .YcranaBimBaroT
3aBUCHMOCTh obOnacrei
MIPUMEHEHHUS JKeJie3a U ero
CIJIaBOB oT CBOICTB.
[IpoBoasT pacuéThl o
XUMUAYECKUM  (opMynam U
YPaBHEHUSIM peakiui,
MPOTEKAIINX C Y4acCTUEM
JKeJie3a M ero COeqUHEHMM.
HaOmromaror ®  ONKCBHIBAIOT
peakuuy MeXAy BelllecTBaMu
c IIOMOIIIBIO PYCCKOTO
(pomHOrO) sI3BIKA W s3bIKA
XUMUH
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[L.p. Ne 7 «Pemenue
PKCIIEPUMEHTAIILHBIX
3aja4d 1o TeMe
«MeTanabl»

PGH.IGHI/IG 3KCHepI/IMeHTaHBHLIX
3a7ia4 Ha PacCriO3HABAHUE U
MOJyYEHHE METAJJIOB U UX
COCIIMHECHUH

IIpakTukym

DKCNEPUMEHTATBHO
HCCIIEAYIOT CBOMCTBA
METaJJIOB M UX COCAUHCHUM,
pemarb SKCIEePUMEHTAILHBIC
3amaun 1o TemMe «MeTaiby.
PaGorator ¢ mabopaTtopHbIM
000pyaOBaHHEM u
HarpeBaTeIbHBIMH TPHOOpaAMHU
B COOTBETCTBUU C NMPaBUJIAMHU
TEXHUKH 0e30MacHOCTH.
Hab6nronmaror CBOMCTBa
METAJIJIOB ¥ X COSINHEHNI N
SIBJICHUH, TMPOUCXOJAIINX C
HHUMH. OnmnceIBaroOT
XAMHYECKUI AKCIIEPUMEHT.
DopMyaUPYIOT  BBIBOJBI  TIO
pe3yapTataM  MPOBEAECHHOTO
skcnepuMenTa.  OnpenenstoT
(ucxoms U3 yaeOHOM 3a/1a4m)
Heo0X0IMMOCTh
HCIOJL30BaHUsA HAOIIOIECHHUS
WJI SKCIIEPUMEHTA
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Koppo3uss Metamion
M CHOCOOBI 3allUThI
OT Heé

Koppo3us xumuyeckas u
JNEKTpOXUMHUYECKas. 3aluTa
METAJIJIOB OT KOPPO3UHU.

JdemoHCcTpauMu.
Komnexuust «XuMuyecKkue
HCTOYHHKHU TOKay.
Pe3ynbrarhl IIUTENHEHOTO
JKCIIEPUMEHTA 1o
U3YUCHHUIO KOPpO3ur
CTAIBHBIX  M3IEIMH B
3aBUCUMOCTHU OT YCJIOBUH
MIPOLIECCOB

OOBsCHSIOT 4TO Takoe
KOppO3UsL. Paznuyaror
XUMHUYECKYIO u
AIIEKTPOXUMUYECKYIO
Kopposun.  Mimoctpupyror
HOHATHSA «KOPPO3US»,
«XUMUYECKast KOppO3Us»,
«QIIEKTPOXUMUYECKAs
KOPpO3Us» IIpUMEpPaMH.
XapakTepu3yoT CIIOCOOBI
3aIIUTHI METaJJIOB oT
KOppO3Huu
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Mertauibl B IPUPOJIE.

Mertamnnisl B ImpupoJc: B

JleMoOHCTpanuH.

Knaccupuuupyror bopmbl
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T[loagaTue o
METAILTYPrUuu

CBOOOHOM BHJIC U B BUJIC
COCMHEHU M.

[Tonstue o meramnypruu. YépHas
Y [[BETHAsI METAJLITYPTHSI.
[Inpomeramryprus,
TUAPOMETAJUTYPT U,
3JIEKTpOMETALTYprusi. JJoMeHHbIN
nportiecc. [lepepaboTka uyryHa B
CTaJlb.

DIIEeKTPOIN3 PACILIIABOB.

Boccranosienue Meau us
okcuaa meau(1l)
BOJOPOAOM.
Buneodparments! u
cnaiibl «IIponszBoacTso
YyryHa U CTaJIn».
BuneodparmenTs! u
cnaiinsl «3nenus n3
YyryHa U CTaJIn».
BuneodpparmenTs! u
cnaiizbl «IIponsBoacTso
AIIOMHUHUS»

MPUPOIHBIX COECIMHEHU I
METaJUIOB.

XapakTepu3yoT o0mue
CHoCcOOBI MIOJTyYEHU ST
METaJJIOB: MHPO-, TUAPO- U
AJIEKTPOMETAILTYPrUH.
Konkperusupyror 3TH
crnocoObl  mpuUMepaMu = U
YpPaBHEHUSIMM  pEaKkIui  C

COCTaBJICHUEM 3JICKTPOHHOTO
Oaitamca.

OnuceIBarOT JTIOMEHHBIH
mporiecc u
AMEKTPOIUTUUECKOE
MOJTYYCHHE METAJIOB.
Pazmmuaror 4E€pHbIE "

HOBETHBIC METAJIJIBI, YYT'YHBI H
cTajim

56 O0oO0IIeHNe 3HaHUI | YPOK-yIIpakHEHUE C CamocrosrenpHas padota | O000ma0T U
o TeMe «MeTaipl» | UCIOJIb30BAHUE CAMOCTOSITEIBHON CHUCTEMATH3UPYIOT CBOM
paboTEI [0 BBIIOIHCHHUIO 5 3HaHUA 10 TeMe: «MeTaib.
MPOBEPOUHBIX TECTOB, 371U 1 TIpHMEHSIOT Ha TIPAKTHKE
YHP&KHCHHH. paHee U3y4eHHBII MaTepHuall,
paboTas 1o rpymnmam ¢
3aJaHUSIMU PA3HOTO YPOBHS
CJI0)KHOCTHU
57 KonTtpombHas padot 3 [TpuMeHsIOT Ha TPAKTUKE
o reme «MeTtaib paHee U3y4eHHBII MaTepHuall,
paboTas 1o rpymnmnam c
3aJJaHUSIMU PA3HOTO YPOBHS
CJIO’KHOCTH, BBITIOJHSIOT
KOHTPOJIbHYIO paboTy.
XuMmus 1 OKpYy:Kaouas cpena (2 u)
58 XuMngeckas Crpoenue 3emnu: s1po, MaHTHs, | JleMOHCTpauuu. HHTEerpupyroT cBEAEHUS 10
OpraHu3aIus 3eMHas Kopa, WX xumuueckuii | BuneopparmeHTs u | ¢usndeckoi reorpaduu B




[TAHETHI 3eMIIs cocraB. Jlutochepa wum  eé
XUMHYECKUN cocTaB. MuUHepabl.
Pynpl.  Ocagounble  MOpPOABI.

Tlones3urie HCKOIIaeMbIE.
XUMU4eCcKui COCTaB
ruapochepshl. XUMHYECKUN

cocraB aTMochepsl.

cnaitnpl «CTtpoeHue 3emMild | 3HAHHUS O XUMUYECKOU
1 €€ XUMUYECKHI COCTaBy». | OpraHW3alUU IUIAHETHI.
Komnekuusa muHepasnoB u | XapakTepU3YHOT

TOPHBIX IOpOJ. | XUMHYECKHM COCTaB
Komnexkuus «Pynpl | reomornyeckux 000JI0UEeK
METaJLJIOBY. 3emun.

Paznuuaror MmuHepaisl u
TOpHBIE TOPO/bI, B TOM
quCIie U PYJIb

JlabopaTopHble ONBITHI.
43. V3yueHue rpaHuTa.

59 OxpanHa JleMOHCTpanum. XapakTepu3yoT  HUCTOYHHMKH
OKpyXxaromiei cpenpl | Microunuku XUMHU4eckoro | BumeodparmenTsr U | XUMHUYECKOTO 3arpsi3HEHUs
0T XUMHUYECKOTO 3arpsi3HEHUs OKpYXKaroLEeH | cranpl «['nobanpHbIe | OKpyXKaromIen Cpepl.
3arps3HEeHus Cpepl. ['moGanbHbIe | SKONOTHYECKHE TIPOOIEMBI | ONMUCHIBAIOT riio0anbHbIe

9KOJIOTUYECKHE poOIeMBl | YeoBEYeCTBA» HKOJIOTHYECKHE poOIeMbl
YeJIOBEYeCTBA: MapHUKOBBIN YEJIOBEUECTBa, CBSI3aHHBIE C
3hdexT, KHUCIOTHBIE  JOXKIH, XUMHUYECKUM  3arpsi3HCHUEM.
030HOBBIE JBIPBI. [Tpennarator IIyTH
MexnyHapoaHoe MUHUMM3AIUA  BO3JECUCTBUS
COTpYOHMYECTBO B  oOmactu XMUMHYECKOIO 3arps3HEHUs Ha
OXpaHbl OKpPY’Karollel cpeabl OT OKPYKaIOIIYIO cpeny.
XUMHYECKOTO 3arpsi3HEHUsL. [TpuBogst IIPAMEPBI
«3enéHas XuMus». MEXTyHApOJHOTO
COTpyaHMYEeCTBa B 00JIaCTH
OXpaHbl OKPY’Karollel cpebl
OT XUMHUYECKOTO 3arps3HEHUs
O000menne 3HAHNI 110 XMMHH 32 KYPC OCHOBHOH 1IK0JbI. Iloaroroska k OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHY
(019) (79)
60 Bemiecta Crpoenne atoma B cootercTBuM | [Ipencrapiasrorundopmanuio no teme «llepruoguueckuii

C  TMOJIOKEHHEM  XUMHUYECKOIO
aneMeHra B Ilepuommueckoit
CUCTEME.

CrpoeHue BeniecTBa: XUMUYECKas
CBS3b u KPUCTAJUIMYECKUE
pemeTKU. 3aBUCUMOCTh CBOMCTB
00pa3oBaHHBIX 3JIEMEHTAMHU
IPOCTBIX BENECTB (METaJUIOB,

3akoH M llepuonnueckas cucrema J[. . MenpaeneeBa B
CBETE TEOPUU CTPOCHHS aToMa» B BUIE TaOIHI], CXeM,
OIIOPHOT'O KOHCIIEKTA, B TOM YHUCJIE C IPUMEHEHUEM CPEJICTB
HKT. Breimonnsior TECTOBBIC 3aJaHUs o
teme.Ilpencrapnsroruagopmanio mo  teme  «Bunusl
XUMHYECKHUX CBSI3€M M THIIBI KPUCTAJUIMYECKUX PELIETOK.
B3auMocBs3b CTPOEHMST M CBOWCTB BEIIECTB» B BHJIE
TaOIUIl, CXEeM, OIMOPHOTO KOHCIEKTa, B TOM YHCJIE C




HEMETaJUIOB, OJIAarOPOIHBIX Ta30B)
OT IIOJIO)KEHHSI DJIEMEHTOB B
[Iepuoguueckoit cucreme.
Tunonoruss ~ HEOPraHUYECKUX
BELIECTB, JIEJICHUE UX Ha KJIaCChl
u rpynnsl. [IpencraBurenn

npumeHenueM cpencts UKT

61 Xumuueckuepeakiyu | [TpusHaku u ycnosus npotekanus | [Ipencrasnsior mHpopmammio no teme «Kimaccudpukamms
XUMHUYECKUX PEAKITUH. XUMUYECKUX  PpEaKIUid TO0  pa3Iu4yHbIM  TIpHU3HAKAM.
Tunonorus xuMudeckux peakimii | CKOpOCTh XUMHUYECKUX PEaKLMi» B BHUAE TAOJHL, CXEM,
MO Pa3JIMYHBIM OCHOBAHUSIM. OTIOPHOTO KOHCTIEKTa, B TOM YHCJIE C TIPUMEHEHUEM CPEJICTB
Peakinu norsoro oomena. HUKT .BemomaasaoT TECTOBBIE 3aJlaHus o
OKHCIIUTENBHO- teme. Xapaktepu3ytoTOBP, okucnurens 1 BOCCTaHOBUTENb.
BOCCTAHOBUTEIHHBIC PEAKITIT
62 (OCHOBBI XHUMHUYECKHE CBOMCTBA TPOCTHIX XapakTepusyloT o0iue, ocoOeHHblE U WHIUBUAYaJIbHbBIE
HEOPraHU4eCKON BEIIIECTB. CBOICTBAa KHUCJIOT, OCHOBAHUM, COJIE B CBE€TE€ TEOPUHU
XHUMHUH XapakTepHbIE XUMHYECKUE AJIEKTPOJIUTUUECKOW  JUCCOIMAIUA.  APTYMEHTHPYIOT
63 OCHOBBI CBOMCTBA COJICO0PA3YIOMINX BO3MOXKHOCTh  TPOTEKAHHWS XUMHUYECKHX pEaKkIuii B
HEOPraHU4ECKON OKCHJIOB, TUAPOKCUIOB pacTBOpax  JJEKTPOJIMTAaX  HMCXOIi1 M3  YCIOBHM.
XUMHH (ocHOBaHUH, KUCIIOT U Knaccuduuupyror HeopraHuueckre BeIecTBa Mo CoCTaBy U
aM(pOTEpHBIX THIPOKCUIOB), cBoiicTBaM. [IpuBOIAT mpuMephl TpeACTaBUTENECH
coJien KOHKPETHBIX KJIACCOB U IPYNI HEOPTraHUYECKUX BEIIECTB
64 [ToBTOpEHUE N TectupoBaHnue, pelieHre 3a1a4 1 | BBINOIHAIOT TECTHI M YIIPAXKHEHNUs, PEIIAI0T3a/1a4H 110
0000I1IeHNE IO TEME. | BBINOJHEHHUE YIPAKHEHUH TI0 TEeME.
[ToaroroBka k TeEME [TpoBOAT OLIEHKY COOCTBEHHBIX JOCTUKEHHUI B YCBOCHUU
KOHTPOJILHOU paboTe TEMBI.
KoppekTupyroT cBou 3HaHUS B COOTBETCTBUU C
IJIAHUPYEMBIM PE3YJIbTaTOM
65 KontponbHas [IpuMeHAIOT Ha IPAaKTUKE paHee U3yYEHHbIN MaTepual,
paboTaNe4 «MTorosas paboTas 1o rpymnnaM ¢ 3aJaHUSIMU Pa3HOTO YPOBHS
110 Kypcy OCHOBHOM CIIOYKHOCTH, BBITOJHSIOT KOHTPOJBHYIO PadoTYy.
LIKOJIBI»
66 AHaJu3 KOHTPOJILHOM KoppektupyroT cBou 3HaHUS
padoTsl. [lonBenenue
WTOTOB roja.
67-68 Pe3epBHOE Bpems




KpnTepun OIleHMBAHUSA J0CTHKEHUH oﬁyqammnxcﬂ

OcHoBHasl 3a/1a4a U KPUTEPHI OLIEHKH — OBJIa/IEHUE CUCTEMOM yUeOHbIX JEMCTBHUI C M3ydyaeMbIM Y4€OHBIM MAaTE€pPUAIOM.
Cucrema OLIeHKH BKJIFOYAET B ce0sl BHYTPEHHIOIO (OCYILECTBISIEMYIO CAMOM IIKOJION) U BHEIIHIO (OCYHIECTBIIIEMAas BHEIIHUMU 110 OTHOLIEHUIO K
LIKOJIE CITY>KOaMm).
JUJ1st OLIEHKH MCTIOJIb3yeTC st EpCOHN(PUIMPOBAaHHAS HHPOPMALIUS U aHOHUMHAs! (HeTlepCOHU(DUIIMPOBAHHAS ).
[lepconndunpoBaHHON OLIEHKE MOJUIEKAT TOJIBKO METANPEAMETHBIE U IPEIMETHBIE PE3YIbTATHI U3 O0J10Ka « BBITYCKHUK HAYYHTCS».
OneHka TOCTHKEHUH peann3yeTcsi «METO10M CIIOKEHHUS», IPU KOTOPOM (PUKCUPYETCs TOCTHKEHNE ONIOPHOTO YPOBHS U €r0 MPEBBIIICHUE.
Jljig olleHMBaHMSI MCIIOJIb3YIOTCS: CTaHAaPTU3UPOBAHHbIE MUCbMEHHBIE U YCTHBIE paOOThI, POEKTHI, TpaKTHUeCKUe paboThl, 1abopaTopHbIe paboTHhI,
TECTBI, 3aYEThl, TBOPUYECKHE paOOThI, CAMOAHAJIN3, CAMOOIICHKA, HAOII0IEHUs U TIp.
Tunel 3a1aHNi, KOTOPbIE UCHOJB3YIOTCS AJI51 OEHKHU JO0CTHKEHHA:
1o opMe OTBETA: C 3aKPBITHIM OTBETOM U OTKPBITBIM OTBETOM;
110 YPOBHIO IPOBEPSEMBIX 3HAHUH, YMEHUH, CTTIOCOO0B JCHCTBUI: 0a30BbIi U MOBBIIIEHHBIN YPOBEHB;
IO UCTOJIb3YEMBIM CPEICTBAaM: 3aJjaHMsl ISl TUCbMEHHOM WM YCTHOU Oece/Ibl, MPaKTUYECKUE 3a/1aHus, 1a00opaToOpHbIE paboThI;
o Gopme NpoBeAeHUs: U1 UHAUBUAYAIbHON WK TPYNIIOBOI pabOTHI.

HroroBasi oneHKka CKJIAABIBAETCH H3:
HAKOTUICHHBIX OIICHOK (XapaKTepH3yIOT THHAMHUKY 00pa30BaTeIbHBIX JOCTH)KEHUH ydaruxcs);
OIIEHKH 32 CTaHJIaPTU3UPOBAHHBIC UTOTOBBIE PA0OTHI (XapaKTEPHU3YIOT YPOBEHD MPHUCBOCHUS CITIOCOOOB JCHCTBHIA)

BHyTpeHHI0I0 cHCTeMYy OLEHKH HAa CTyleHH OCHOBHOIO 001Iero oopa3oBaHMsA KJIaCCU(PUIMPYETCA CIEAYIOIMNM 00pa3oM M BKIJIIOYAET
MIPOLEAYPHL:

HHIMBHUAYAJbHbIE Pe3yJibTAThl YYalIUXcs - B chepe pa3BUTHUS Y HUX KOMIIETEHTHOCTHBIX YMEHUN U HABBIKOB, BBIABIIAIOTCS B XOJI€ ICUXOJIOIO-
MeJarorunyecKoro MOHUTOPUHTA;

npeaMeTHbIe Pe3yJbTaThl - PE3YJIbTAThI, IOJYYEHHBIEC B MPOLIECCE OLIEHUBAHUS YYUTEIIMU LIKOJIBI HAa TPEIMETHOM YPOBHE;

BHYTPHIIKOJIbHbIE Pe3yJbTATHI - PE3yJIbTaThl, OJy4CHHBIC B X0/1€ aIMUHUCTPATUBHOTO KOHTPOJIS,, UTOTOBOM aTTeCTAllUU YUalIXCs

( KOHTpOJBHBIE PAbOTHI, MPOMEKYTOUHBIE, HTOTOBbIE, TUATHOCTUYECKHE);

BHEIIKOJIbHbIE Pe3yJIbTAThI - PE3yJIbTaThl OJIMMITNAM, KOHKYPCOB, COPEBHOBaHHM, KOH(GEPEHLIUH U T.I1.;

pe3ynbTaThl, IOJTYYEHHBIE B X0/I¢ HE3aBHCHUMOM BHEIIHeH OIleHKH - Pe3yJbTaThl oJydyeHHbIe B Xoae [UA;

HedopMaTH30BAHHAS OL[EHKA - TOPT(HOIHO.



JUist onrcaHust JOCTIKEHUHM 00yJaromMXCsl eIeco00pa3Ho YCTaHOBUTD CIEAYIONIUE MSATh YPOBHEH:

YpoBenb JocTrkenne mJIaHUPyeMbIX pe3yJibTATOB Ouenka (oT™MeTKa)
basosblii JEMOHCTPHUPYET OCBOEHHE Y4EOHBIX JACHCTBUU C OMOPHON CHCTEMOW 3HAHUW B paMKaX | «yJOBJICTBOPUTEIHLHOY (v
YPOBEeHb auanazoHa (Kpyra) BbBLICICHHBIX 3amad. OBnageHue O0a30BBIM YPOBHEM SIBJISIETCS | OTMETKA «3», OTMETKA
JAOCTHKEHU I JOCTATOYHBIM JUIsl IPOAOJKEHUS 00Y4EeHUs Ha CIIENYIOIIEeH CTyIIeHn 00pa30BaHMsl, HO HE | «3aYTEHOY).

110 TPO(MILHOMY HAITPABJICHUIO
IloBBIIEHHBIN | YCBOCHHE OMOPHOW CHCTEMBbl 3HAHMHA HAa YPOBHE OCO3HAHHOTO IPOU3BOJILHOTO | OIIEHKA «XOPOII0» (OTMETKA «4»);
YPOBeHb OBJAJCHUS Y4YEOHBIMU JEHCTBUSIMH, JIOCTATOYHBIH O Kpyroszop, mupota (WiIu

n30uparenbHOCTH) UHTEepecoB. Takue oOywaroluecss MOTYT ObITh BOBJIEUEHBI B

MIPOEKTHYIO JAEATEIbHOCTD 110 MPEIMETY U COPUEHTUPOBAHBI Ha MPOI0JDKEHUE 00ydeHuUs

B CTapllIMX KJIaccax Mo JaHHOMY IpoduIIto.
Bbicoknii Bornee monHOE (MO CpaBHEHHIO C MPEIBIIYIINM) YCBOSHHE OTIOPHOM CHCTEMBI 3HAHWH Ha | OIEHKA  «OTIUYHO»  (OTMETKa
YPOBEeHb YPOBHE OCO3HAHHOTO MPOU3BOJIBHOTO OBJIAJCHUS YICOHBIMU ICHCTBUSIMH, JOCTATOUHBIN | «5»).

Kpyro3op, mupoTa (MJIu U30MpaTeIbHOCTH) WHTEPECOB. Takue oOydaromuecs MOTYT

OBITH BOBJICUYCHBI B TIPOEKTHYIO JCSITEIILHOCTH 10 MPEIMETY U COPUEHTUPOBAHBI HA

MPOJIOJKEHHE 00yUEHHUs B CTApILIUX Kilaccax Mo JaHHOMY IpoduIIio.
IMonu:keHHBIi | OTCYTCTBUE CHCTEMATHYECKON 0a30BOIl MOJArOTOBKH, 0OYJaIOUIMMCSI HE OCBOCHO JIaXKe U | «HEYIOBJICTBOPUTEILHO
YPOBeHb MOJIOBUHBl  IUIAHUPYEMBIX  pPE3y/lbTaTOB, KOTOpPbIE  OCBAaWBAaeT  OOJBIIMHCTBO | (OTMETKA «2»)

00yJaronmxcsi, UMEIOTCSI 3HAUMTEIbHBIC TPOOENTBl B 3HAHMSX, JanbHEHIee oOydeHHe

3arpyaHeHo. Ilpu sTom oOydarommuiics MOMKET BBINOJHATH OT/ICNbHBIE 3aJaHUs

MOBBIIIEHHOTO YpoBHA. [lanHasi rpynna oOywaromuxcs (B cpeiHEeM B Xoje 00ydeHus

cocrapisromas okojio 10%) TpeOyer crenuanbHOM THATHOCTHKU 3aTPYAHEHUN B

oOyueHuu, MpoOesoB B CHUCTEME 3HAHUI M OKa3aHUU IIeJICHANpPaBICHHOW MOMOIIM B

JOCTHXKEHHH 0a30BOT0 YPOBHSI
Hu3skuii HaJIM4YMe TOJBKO OTACIBHBIX (PparMEHTapHBIX 3HAHWM 10 TPEIAMETY, ajbHEHIIee | OLEHKA «IIOX0» (OTMeTKa «1»)
YPOBeHb oOyueHue MpakTUYECKH HEBO3MOXKHO. Tpebyercs crenuaibHas MOMOIIb HE TOJBKO IO

y‘le6HOMy npeamMeTy, HO U 110 d)ODMI/IDOBaHI/IIO MOTHBAIIMHU K O6V‘leHI/II-O, Pa3BUTHIO
HHTCPCCa K HSY‘IaCMOﬁ HpeHMeTHOﬁ O6J'IaCTI/I, INIOHMMAHUIO 3HAYMMOCTH IIPECAMETA JIA
JKU3HU U Jp.

Xapakrepucrnka uugpoBoii OeHKH (0TMETKH)




«5» («OTIMYHO») — YPOBEHB BBIMOJIHEHHS TPEOOBAHNI 3HAYUTENILHO BHIIIE YAOBIECTBOPUTEIBHOTO: OTCYTCTBUE OMIMOOK KakK IO TEKYIIEeMY, TaK U
0 MPEBIAYIIeMYy YIeOHOMY MaTepHalty; He 0oJiee OHOTO HEJ0YEeTa; IOTHYHOCTD U MOJIHOTA H3JI0KEHUSI.

«4» («X0po110») — YPOBEHb BBINOJIHEHUS TPEOOBaHUI BBILIE YJOBJIETBOPUTEILHOTO: UCIIOJIB30BAHNUE JIOTIOJIHUTEIBLHOTO MaTepHuala, oJHOTa U
JIOTUYHOCTh PACKPBITHS BOIIPOCA; CAMOCTOSITEIIBHOCTh CYXKACHUH, OTPaXCHHE CBOETO OTHOIIEHHS K MpeaMeTy oOcyxkneHus. Hammume ommbok u
HEJ0YETOB B KOJIMYECTBEHHOM BBIPAKEHUU IO OTACIBHBIM IMpEAMETaM OTPAXKACTCSI B JIOKAJIBHBIX aKTaX O TEKYIleW M HUTOroBoi (pyOexHOi)
aTTeCTaI[uu O0yJarOIINXCA.

«3» («yHOBJIETBOPUTEIBHO») — TOCTAaTOYHBI MHHUMAJIBHBIA YPOBEHb BBINOJHEHHS TpPeOOBaHMM, IMPEIBSIBIAEMBIX K KOHKPETHOH paboTe,
OT/IeIbHbIE HAPYILIEHUS JIOTUKH U3JI0KEHHs MaTepHalia; HEMOJIHOTa pacKpbIThs Bolipoca. Hannuue ommb0OK U HEJJ0UETOB 10 OT/IEIbHBIM MIPEIMETaM B
KOJIMYECTBEHHOM BBIPA)KEHUU OTPAXKAETCS B JIOKAJIBHBIX aKTaX O TEKYIIEeW U UTOroBoi (pyOexHoil) aTTecTaiuu 00yJaronuxcs.

«2» («I10X0») — YpPOBEHb BBINOJIHEHUS] TPeOOBAHUN HIXKE YIOBICTBOPUTENIHLHOTO: HApylIEHHWE JIOTMKH; HEMOJHOTa, HEPaCKPBITOCTb
00cyXKJ1aeMoro BOIIpOCca, OTCYTCTBUE apryMEHTAlMM MO0 OMIMOOYHOCTh €€ OCHOBHBIX IMOJIokKeHHH. Hannuue ommbok ¥ HE0UeTOB MO OTIENbHBIM
IpeMeTaM B KOJIMYECTBEHHOM BBIPaKEHUH OTPAKAETCA B JIOKAJIBHBIX aKTax O TEKyIIeH U UTOroBoi (pyOekHOM) 00 aTTecTanuy 0OyJaroninuxcs.

KoHTpo/IbHO-H3MepUTEeIbHbIE MaTepuaibl IPeIHA3HAYCHBI I IMPOBEPKH YPOBHS YCBOCHHS YYEeOHOro Marepuajga Ha OCHOBAHHH
00pa30BaTEILHOTO MUHUMYMa COJICpXKaHUsI 00pa30BaHUs W TPEOOBAHHU K YPOBHIO TOJTIOTOBKH BBIITYCKHHKOB IIKOJ. OHU COCTAaBJICHBI HA OCHOBE
MHOTOJICTHEH TIeIarOTHIECKON TIPAKTHKH C YIETOM Pa3IMIHBIX METONICCKUX Pa3pabOTOK.

ITo BceM riaBaM Kypca M UX pasfenaM MpeaiaracTcs TeKYIIUA U TeMaTHUYeCKU KOHTPOJIb 3HAHUK U YMEHUN B (JOpME XUMHUUECKHX TUKTAHTOB U
TECTOB, CAMOCTOSITEJIbHBIX U KOHTPOJBHBIX paboT. 3aaHusi 000UX BapUAHTOB PabOT CXOJHBI MO COJAEPIKAHUIO M XapaKTePy BBIMNOIHIEMBIX Y4eOHbBIX
NEUCTBUI.

Jlst opranuzanuu 3¢ HEKTUBHON pabOTHl BCETO KJIacca ¢ yIEeTOM WHIUBHUIYATbHBIX CITIOCOOHOCTEH KaKIOTO yJallerocs B psae padboT, BXOISIINX
B [10COOMeE, MPEICTaBICHBI 3aJaHHs] Pa3IMYHBIX YPOBHEH CI0KHOCTH.

He3zaMeHHMBIM MOMOIIHUKOM TIelarora B KOHTPOJIE 3HAHWM SBJSIOTCS 3aAaHus B (opme TecTa. X MOXKHO HCHOIB30BaTh HAa Pa3HBIX 3Tanax
y4eOHOTO mpoIiecca:

* [IPU U3YYEHUU HOBOTO MaTepuana;

+ Ha JTale 3aKperuieHus U3y4eHHOro MaTepuaa;

* Ha ypokax 0000IIaroIero MoBTOPEHUS;

* NP TEKYIIEM U TEMAaTHYECKOM KOHTPOJIC 3HAHHM, YMEHHUI 1 HABBIKOB YYaIIUXCS;

* P MOATOTOBKE y4YaIIUXCs K 9K3aMeHaM KakK B YCTHOM, TaKk U B TUCbMEHHOH (opMme, ocodeHHO B hopme EI'D.

J11g KaXKI0¥ TeMBI U €€ pa3/IesioB MPEJI0KEHBI TECTOBBIE 3a/JaHUSI PAa3HOTO YPOBHS CIIOKHOCTH B JIByX BapUaHTaX, paccunTaHHble Ha 15—35 Mun
WJIM Ha 1eNbIi ypok. [[7st BeICTaBICHHS OIICHKH MPEAaraeTcs UCIOJIb30BaTh CIEAYIONIYIO POIEHTHYIO IIKATY:

35% BLIMTOJIHEHHBIX 3aJaHUNH — OLEHKA «2%;

36—61 % — ortenka «3»;

62—85% — orrenka «4»;

86—100% — ortenka «5».



B 3aBUCHMOCTH OT pe3y/IbTaTOB BHIMOIHEHUS paOOThI YUUTENb MOXKET BHOCUTH B IPEJIOKEHHYIO CUCTEMY OLICHUBAHHS KOPPEKTUBBI, TOCKOJIBKY
OCHOBHAs LIeJIb KOHTPOJISI B TAHHOM CJIy4ae — He COOCTBEHHO BBICTABIICHHE OLIEHKH, a OTIPE/ICIICHNE YPOBHS YCBOCHHUS YUalTUMHCS y4eOHOTO
MaTepHualla ¥ HalpaBJIeHUN JalbHENIIel paOOThl HaJl MOBBIICHUEM KaueCTBa 3HAHHUH

3ananue moxa nudpoii 1 onenuBaercs 3 Gayutamu; o mudpoit 2 — 5 Gamtamu; nox mudpor 3-8 6amramu. 3amaHus, OTMEUYCHHBIE *, — st
WHIUBUIYITBHOTO BBITIOJTHEHHUSL.

Ecnu He ykazaHO MHOE, KaKJIbIi OTBET YaCTEH OLICHUBACTCS:

+ yactu A — 2 Gautamu;

» yactu B — 4 Oamnamu;

+ gactu C - 6 Gaymamu.

OpHako HE BCE ydJamIuecs MPUCTYNaroT K 3amaHusM dactd C m TeMm 0oJiee BBITIOJNHSIOT MX TOJHOCTBIO. UTOOBI MOBBICHTH IMOJIOKHTEIHLHYIO
MOTHBAITUIO K BBITIOJIHEHUIO 3a1aHui yacTu C, yaUTEh MOXET OOBSIBUTH O BBICTABJICHHH 10 PE3yJIbTaTaM TECTa JABYX OIICHOK: MIEPBOM — 3a 4acTu A
u B, a BTopoit — 3a yactb C — C UCMOJIb30BaHUEM MPOLIEHTHOM IIKAJIbl OLICHKN 3HAHUIM.

Bormpock! st BceX BHJIOB KOHTPOJIS 3HAHUW COCTaBJICHBI TAKMM 00pa3oM, 4TOOBI IMEaror ¢ UX MOMOIIBIO MOT BBISIBUTH 3HAHHS YYAITUXCS I10
BCEM Y3JIOBBIM BOIIpPOCaM TJIaBBI M pasjielia Kak Ha 0a30BOM YypOBHE, IJie HEOOXOJIUMO TOJBKO BOCIIPOM3BEJCHHWE YYeOHOTO MaTepuayia, Tak W Ha
YCIIO)KHCHHOM YPOBHE, TJIe TpeOyeTcs yMeHHEe aHAIM3UPOBATh U CPABHUBATH JaHHBIC, IPUMEHSS TBOPUYESCKHUE CITOCOOHOCTH.

Bce oOyuatoriyie BUIbI KOHTPOJIS MPEAINOJIaraloT KOJUIEKTUBHYIO A€ATEIbHOCTD yJaluXxcs JIn0o B mape, 100 B IPYIINe U CAMOTIPOBEPKY.

[Ipu moaroToBKe K KOHTPOJIBHBIM paboTaM HEOOXOIMMO OOpaTUTh BHUMAaHHE Ha 3aJaHUs YPOKOB 000OIIaroIero moBTopeHus. B aTom ciydae
y4alniecsi B COOTBETCTBHH CO CBOUMHU CIIOCOOHOCTSIMU OIPENENIOT Ui ceOsl 3a1aHus, KOTOPbIe MOTYT BBITIOJIHUTB.

PacuetHble 3a1aun pa3IMYHBIX TUIIOB M YPOBHEH CIIOKHOCTH IMPEACTaBJICHbI B MOCOOUU OJIOKaMU, a TaKKe BKIIOYEHBI B pa3HbIe BUAbI KOHTPOJIS
3HAaHUNA. YUUTEIb MOXKET MO JKEeJaHUIO BKJIIOYAaTh UX KaK JOMOJIHUTEIbHOE 3aJjaHKe B 000 BUA KOHTPOJIS WM MpeiiaraTh y4aliuMcsl OTAETbHBIC
CaMOCTOSITENIbHBIE paOOTHI MO PEHICHUIO MOJO0HBIX 3a/1a4.

IIpoBeneHHe XUMHYECKOT0 JUKTAHTA

3amanus I 000MX BApUAHTOB KPATKO 3aIMCBHIBAIOTCS HA JIMIIEBOW CTOPOHE JIOCKU MJIM HA KOJOTPAaHCIApaHTE; OTBETHI HA BOIPOCHI JKEIATEIbHO
HamucaTh Ha 0OpaTHOM CTOPOHE OCKU WJIM TaKKe Ha KOJAOTpaHCIapaHTe. Y YUTeb 3aUUThIBACT COAEPIKaHHE BOMPOCA, yYalllHecs 3alMUChIBAIOT OTBET
B TETPAJISX.
ITo OKOHYAHUHU TUKTAHTA IPOBOIUTCS CAaMOITPOBEPKA:

« OLIMOOK HET — OL[eHKa «5»;

+ gomyieHbl 1—2 omulku — «4»;

* JIOMYIIEHBI 3 OMNOKH — «3».

B 3aBHCHMOCTH OT cTeNeH! MOATOTOBICHHOCTH YUALUXCs YIUTETh MOXKET U3MEHUTh KPUTEPUI OIICHKH padoT B MOJIb3Y YUEHHUKA.

IIpoBenenne camocToOATEILHOM PAGOTHI

CamocTtosaTenbHas paboTa MpeanoiaraeT 1u00 MapHylo, 00 TPYyNmnoByr0 GopMy pabOThl M JaeT BO3MOYKHOCTH JIydllle OTpadOTaTh M3ydaeMble
BOMPOCHI TI0]] KOHTPOJIEM YUUTENS U B XOJ€ CAMOCTOSTEbHON JIEATENBHOCTH (U1 0Oy4aromieil paboThl) MO0 Ty4llie MOArOTOBUTHCS K KOHTPOJILHOM
paboTe, KOTOPYIO MPEACTOUT BBIMOJHSTH Ha CIEAYIONIeM ypoke (aiist oboOmaromieit paboTel). 3aaHusl BBITOJIHSAIOTCS B TTape (TPYIIE), YTO MO3BOJISET



OKOHOMUTBH BPEMA Ha OTBCT. OTHGHBHBIG 3aJaHuA (HOI[ 3HaKOM *) yqalmuecCs BBIIIOJIHAOT CaMOCTOATCIIBHO. I[JISI KOHTPOJIA ydalluMCs
MMpEaAOCTABIIACTCA BOSMOXHOCTE CBCPUTH CBOU OTBCTHI C 3TaJIOHAMU, KOTOPLIC 6YI[YT JaHbl YYUTCJICM 110 OKOHYaHUU pa6OTLI.

OneHka NpaKTHYeCKNX YMEHUI y4aluxcs

Y4urtens 10KEH YUUTHIBATh:

- IPAaBUJILHOCTD OIPEIECIICHUS] LIEIH OIIBITa;

- CaMOCTOSITETTLHOCTH O100pa 000pyA0BaHUS  0OBEKTOB;

- MI0CJIEI0BATEILHOCTD B BBIIIOJIHEHUU PAOOTHI IO 3aKJIAJIKE OIIBbITA;

- JIOTUYHOCTh ¥ TPaMOTHOCTb B OIMCAHUU HAONI0/IeHUH, B (OPMYIHPOBKE BBIBOJIA U3 ONBITA.

Otmerka "'5" - IPaBWJILHO OTNIPEEIICHA LETb OIbITA,

- CaMOCTOSITENIbHO, C HEOOXO0IUMOM MOCIIEI0BATEIBLHOCTHIO TPOBEIEHBI 110,100p 000py10BaHUS M 00BEKTOB, a TAKXKe paboTa
T0 3aKJIAJIKE OTIBITA;

- HAY4YHO I'paMOTHO, JJOTUYHO OIMMCAHBbI Ha6J'IIO)I€HI/I${ n Cq)OpMYHHpOBaHBI BBIBOJbI 13 OITbITA.

OrMmerka "'4" - IPABWJILHO OTIPEJIEJICHA 1IEITb OTIbITA;

- CaMOCTOSITENILHO IIPOBeeHa padoTa Mo no60py 000pya0BaHUs, 0OBEKTOB;

MIpH 3aKJIaJIKe OMbITa AOMycKatoTcs 1 -2 omuoKu;

- HAY4YHO IrpaMOTHO, JJOTHUYHO OITMCAaHbI Ha6J'IIO)IeHI/I${ n C(i)OpMy.]'H/IpOBaHBI BBIBOJBI U3 OIIBITA,
- B OIIMCAHUU HAOJIIOJJEHUH U3 OIbITa AOIYCKAIOTCS HEOOIbIINE HETOUHOCTH

Otmerka "'3" - IIPABUJIBHO OTIPEJIEIeHa 1IENb OIbITA;
- T0100p 000PYIOBaHKS U 0OBEKTOB, a TAKKE PAOOTHI TIO 3aKJIAKE OTIBITA TPOBEICHBI C TIOMOIILIO YUUTEIS,
- TOTTYCKAIOTCSI HETOYHOCTH U OIIMOKH IPH 3aKJIaIKE OTbITa, OMMCAHUHN HAOIIOACHUH, POPMYITHPOBAHHH BHIBOJIOB.

OrMmerka "'2" - HE OIpeJIeJIeHa CaMOCTOSTEIBHO 11EJTb OIbITA;
- He 0TOOpaHO HY)XKHOE 000pPY/I0BaHHUE;
- IONYCKAIOTCS CYIIECTBEHHBIC OIIUOKH MPH 3aKJIaIKe U 0(OPMIICHHH OITBITA.

Ouenka ymenuit

Yuutenb 10KEH yYUTHIBATh:

- IPAaBUJIBHOCTh MPOBEICHUS HAOJIOICHUH 110 3aaHUIO;

- YMEHUE BBIICTIATH CYIIECTBEHHbIE MPU3HAKH y Ha0II01aeMoro 00bekTa (mpoiiecca),

- JIOTUYHOCTh U HAYYHYIO IPaMOTHOCTh B 0()OPMIICHUU Pe3yJIbTATOB HAOIIOACHUI U B BHIBOJIAX;
- IPOBEJICHUE HAOJIFOICHHMS 110 3aJaHHIO;

Ortmerka "'5" - IPaBWJIBHO 10 33/IaHUI0 YYUTENS IPOBEICHO HAOIIOICHHE;
- BBIJIETICHBI CYIIIECTBEHHbBIE IPU3HAKHU Y HA0I0jaeMoro oobekTa (mporecca);
- JIOTUYHO, HAyYHO TPAaMOTHO 0(OPMIIEHBI PE3yIbTaThl HAOIIOCHUN U BBIBO/IBL.

Otmerka "'4"" - MPaBUIIBHO TIO 33JJAHHUIO YUUTEIS IPOBEICHO HAOIO/ICHUE;
- TIpY BBIJICTICHUH CYIIIECTBEHHBIX MPU3HAKOB y HA0II01aeMOT0 00beKTa (Tipoliecca) Ha3BaHbl BTOPOCTEICHHEIE,
- TomycKaeTcsi HeOPEeKHOCTh B 0pOPMIICHUN HAOTIOCHH U BBIBOJIOB.




Ormerka "'3" - JIOTIYCKAIOTCS HETOYHOCTH M 1-2 01mOKu B IpoBEeICHUH HAOMIOACHUH 110 33aHUI0 YUUTES;
- TIPY BBIJICTICHUH CYIIECTBEHHBIX MPU3HAKOB Y HAOII01aeMOro 00beKkTa (Ipoliecca) BhIISIAIOTCS JIUIIb HEKOTOPHIE;
- nomyckarorcs ommnoOku (1-2) B opopmiteHrN HAOIIOICHUI 1 BBIBOJIOB.

OtMmetka "'2" - moryckarotes ounoku (3-4) B mpoBeIeHUN HAOIIOACHUH 110 3aIaHUI0 YUUTEIS,

- HETIPAaBUJIbHO BBIJIENISIOTCS IPU3HAKK HA0II01aeMOT0o 00beKTa (IIporecca);

- momyckarotes omnoku (3-4) B opopmiieHnn HaOr0IeHUI 1 BBIBOI0B. DopMa aTTecTaliu 110 OHOJIOTHH MOXET OBbITh
pa3IMYHON: YCTHBIHM 9K3aMeH Mo Owiieram, 3anra pedepara, TECTUPOBAHUE, 3aIUTA MTPOCKTA.

®opMbl pecTaBIeHus 00Pa30BaTENbHBIX Pe3yJIbTATOB!

e Tabesb YCIEBAEMOCTH I10 TIPEeIMETaM (C yKa3aHUEM TPEOOBAHMM, TPEABABISIEMBIX K BBHICTABICHUIO OTMETOK);

® TEKCTbl MUTOTOBBIX JAUArHOCTUYECKUX KOHTPOJBbHBIX PabOT, TUKTAHTOB M T.A. M aHAIM3 UX BBINOJHEHUs oOyyatommmcs (nHpopmanus o6
SJICMCHTAX U ypOBHHX HpOBepﬂeMOFO 3HaHUA — 3HaHUs1, IOHUMaHUI, HpI/IMeHeHI/IH, CI/ICTeMaTI/ISaHI/II/I);

® yCTHas OICHKA YCIENIHOCTH PE3yJabTaToB, (POPMYyTHPOBKA MPUUMH HEYAad U PEKOMEHIAINI M0 yCTPAHEHUIO TPOOETOB B 00YYCHHOCTH IO
npeaMeTaM;

e TnopTdhomo;

® pe3ylbTaThl ITICHXOJIOTO-TEIArOTHYCCKUX MCCIICIOBAHUN, HIUTFOCTPUPYIOIINX TUHAMUKY PAa3BUTHUS OTACIbHBIX HHTSIJICKTYAIbHBIX U
JUYHOCTHBIX KadecTB oOyyvaromierocs, YY /1.

Kpurtepusimu oueHuBaHUSA SBIISIOTCS:
® COOTBETCTBHE JOCTUTHYTHIX MPEAMETHBIX, METANPEIMETHBIX 1 JIMYHOCTHBIX PE3y/IbTaTOB 00YyUYaAIOUIUXCs TPEOOBAHUSIM K pe3ysibTaTaM
OCBOEHHS 00pa30BaTEIbHON TPOrpaMMbl OCHOBHOTO 0011ero oopazoanust @I'OC;
® IMHAMUKa PE3yJIbTAaTOB MpeaMEeTHONHOOydYeHHOCTH, (hopmupoBanus YV /1.
OneHka T0CTHKEHUS METapeMETHBIX Pe3yabTaToB MOkeT. [IpoBoadTcs B Xxoe pa3ianyuHbIX npoiieayp. OCHOBHOM MpoOLeTypoil HTOTOBOM OIICHKU
JOCTHKEHHS METANPEAMETHBIX Pe3yIbTaTOB SBISCTCS 3aUUMA UMO208020 UHOUBUOYATILHO20 NPOEKMA
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