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Pabouas mnporpamma 1o XUMHHM IOCTPOEHAa Ha OCHOBE (YHIAMEHTAJIbHOIO sApa COJACpXkaHUsS OCHOBHOro o0mero oOpa3oBaHHMs,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00Opa30BaTe]bHOM MpOrpaMMbl OCHOBHOIO 00Iero oOpa3oBaHus, TPeOOBaHUIl K CTPYKType
OCHOBHOH 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHusi, MPONnucaHHbix B DeaepaabHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOTO 0011ero 00pa3oBaHus, a Takke KoHLenumu 1yXx0BHO-HPaBCTBEHHOT'O Pa3BUTHS M BOCIIUTAaHUS rpaxaanuHa Poccun.

[IpenonaBanue yueOHOro Kypca «XHUMHUM» B OCHOBHOMH LIKOJIE OCYLIECTBISETCA B COOTBETCTBUHM ¢ OCHOBHBIMH HOPMAaTHUBHBIMH JOKYMEHTAMU U

UHCTPYKTUBHO METOMUYECKUMH MaTepUallaMu:

v’ 3akon Poccuiickoit ®enepannu «O06 obpasosanuu B Poccuiickoit ®enepanmu» ot 29.12.2012r. Ne273-D3;

v' @enepalbHblii TOCYIapCTBEHHBIA 00pa3oBaTENbHBIA CTaHAAPT OCHOBHOIO OOIIEr0 00pa3oBaHMs, YTBEPKIACHHBIM [IPUKa30M
Munobpnayku Poccuum ot 17.12.2010 No 1897 «OO6 yTBepkIeHUU U BBEICHUM B JAeicTBHE (eneparbHOr0 TOCYJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOIO 00111ero 00pa3oBaHus» (B pel. npukaza MunoOpHayku Poccun ot 29.12.2014 Nel644)

v' Xumus. PaGoune nporpammsl. [Ipenmernas munus yueOuukos O. C. IaGpuensna, M. T. Octpoymosa, C. A. Cnaakosa. 8—9 Kiacchr:
yaeOHoe mocobue st oomeoopazoBarenbHbix opranuzanuii / O. C. I'abpuensn, C. A. CnagkoB — M.: [Ipocsemenne, 2022.

v" B cootBerctBun ¢ OOIT OO0 MKOY «AkuMoBCKasi OCHOBHasi 00Ie00pa3oBaTeIbHasl MIKOIa



Hesn kypca:

. @opmuposanue y yaalmuxcs HEJIOCTHONW €CTECTBEHHO-HAYYHON KapTHHBI MUDA.

Pazeumue 103HABAaTEIbHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPYECKHUX CIOCOOHOCTEHM ydwamuxcs B IpoOLEcce H3y4eHUs
XUMHAYECKOH HAyKu M €€ BKJIaZla B COBPEMEHHBIH HAay4yHO - TEXHHYECKHH Mporpecc; (OPMHPOBAHHE BAXHEUIIMX JOTMYECKHX OIeparui
MBIIUICHHS (aHAJN3, CHHTE3, 0000IIeHNE, KOHKPETHU3allUsl, CPAaBHEHUE H JIp.) B MPOIIECCE MO3HAHUS CUCTEMbl BOKHEHIINX MOHITUH, 3aKOHOB U
TEOPH O COCTaBE, CTPOEHUH, CBOMCTBAX U IPUMEHEHUN XUMHYECKUX BEILIECTB.

Bocnumanue y06exIEHHOCTM B TOM, YTO NPUMEHEHHE IMOJIYYEHHBIX 3HAHUM U YMEHHM IO XUMHUH SBJISETCS OOBEKTUBHOU
HEO0XO0MMOCTHIO ISt 6€30TacHOM PadOTHI C BEIIECTBAMU M MaTepUaiaMu B OBITY U Ha MTPOU3BOICTBE.

Ilpoekmuposanue u peanuzayus BBITYCKHUKaMU OCHOBHOM IIKOJIBI JINYHOH 0Opa30BaTENIbHOW TPACKTOPHM: BBIOOP HpOoQuiisi
00y4yeHHUs B CTapIlel IKOoJIe WM MPO(eCcCHOHATBHOI0 00pa30BaTENIbHOIO YUPEKACHUS.

® Osnadenue KaoueeviMu KOMHEMEHUUAMU. C6H0-HO3HaBaT€J'II>HI)IMI/I, HMH@OPMAILlMOHHBIMHU OEHHOCTHO-CMBICIIOBBIMU
b 2
KOMMYHUKATHBHBIMHU.

JUis JoCTHXKEeHHS ATHUX LIeJel B Kypce XUMHM Ha CTYIIEHH OCHOBHOTO OOIIEro 00pa3oBaHuUs PEIIAlOTCs CIEAYIOIINE 3a1a4u:

v’ (GopMHPYIOTCS 3HAHHS OCHOB XMMHYECKOM HAYKH — OCHOBHBIX (DAKTOB, MOHATHH, XUMHYECKHX 3aKOHOB M TEOPHM, BBIPAKECHHBIX
MOCPEACTBOM XMMHUYECKOTO SI3bIKA;

v pa3BuBalOTCA yMeHUs HaOmonaTh 1 OOBICHAIOT XUMHUYECKHE SIBJIEHUS, TIPOUCXOJISAIINE B MPUPO/IE, JTAOOPATOPHBIX YCIOBHSIX, B OBITY H
Ha MPOU3BOJICTBE;

v\ npuoOpeTarTCs ClenuaibHble YMEHUS W HABBIKM M0 0€30MacHOMY OOpAIlEHUI0 ¢ XMMHYECKMMH BEINECTBAMH, MaTepualaMu |
IpOLIECCaMU;

v’ (popmupyeTcsi TYMaHHCTHYECKOE OTHOIIEHHE K XHMHH KaK IPOW3BOAUTEILHON CHJIE OOINECTBa, C IOMOIIBIO KOTOPOW pPEIIAOTCS
riio0anbHbIe MPOOIEMBI UEIOBEUECTBA;

v/ OCYIIIECTBJISIETCSI HHTETPAIUsI XAMUYECKON KapTHHBI MUPA B €IHHYIO HAYYHYIO KapTHHY.



Conep:xkaHue NPOrpaMMblI
Xumus 8 kiacc
(68 yacoB, 2 yaca B HeJ1€JII0)

HauanbHble MOHATHSA U 3aKOHBI XHUMUH

Tena u BemecTBa. CBolicTBa BelleCTB. JTalOHHbIE (PU3MUECKUE CBOMCTBA BeulecTB. Matepuansl U MarepuanoBeneHue. Poiab xumuu B
YKU3HU COBpeMeHHOro obmiectBa. OTHOIIEHHE 00IIecTBa K XUMUU: XeMOGUIHs U XeMohoOous.

Metoasl uzyuyenust xumun. Habmogenue. Jxkcriepument. MonenupoBanue. Moienan MatepralibHble U 3HAKOBbBIE HIJIM CUMBOJIBHBIE.

I'a3p1. XKunkoctu. TBEpabie BemiecTBa. B3aumHbIe mepexobl MEXIY arperaTHbIMU COCTOSIHHSIMHM BEILIECTBA: BO3TOHKA (CyOiaumarus) u
necyOnumManivs, KOHACHCAlUs U UCTIapeHNe, KPUCTAIITN3allus U TUIaBIICHUE.

Ouznyeckue sBiaeHus. YncToie BemecTBa U cMecd. ['oMoreHHble M rereporeHHbie cmecu. CMecu ra3000pasHble, KUIKUE U TBEPAbIC.
CnocoObl  pa3geneHus cMeceill: TMeperoHka, WM JUCTWUISALMS, OTCTauBaHWEe, (UIbTPOBAHWE, KPUCTAIIM3ALMs WM BbIIapUBaHUE.
Xpomarorpadus. [lpumenenue 3tux cnoco0oB B 1aOOpaTOPHON MPAKTHKE, HA TPOU3BOJCTBE U B OBITY.

XUMUYECKHE AJIEMEHThl. ATOMBI U MOJeKybl. IIpocTele M clioKHBIE BellecTBa. AJUIOTPONHUS Ha mpuMepe Kuciaopoja. OCHOBHbIE
IIOJIOKEHUS AaTOMHO - MOJIEKYJIIpHOTO yueHHus. FloHbI. BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHSI.

3HaKu (CUMBOJIBI) XMMHYECKUX 3JeMEeHTOB. MHdopmamms, KOTOPYO HECYT 3HAKM XHMHUYECKUX DJIEMEHTOB. DTHMOJIOTHUS Ha3BaHUU
HEKOTOPBIX XHMMUYECKHX »3JeMeHTOB. Ilepuoanueckass Ttabnuna xumudeckux osaemeHTtoB J[. WM. MenzaeneeBa: KOpPOTKOMEPUOIHBIN U
JUTMHHOTIEPUOAHBIN BapuaHThL. [leproast u rpynmnel. [ aBHas U moGoyHast moArpymibl, uiau A- u b-rpynmnsl. OTHOCHTENbHAS aTOMHAs Macca.

Xumnueckue ¢opmynsl. Maaekcsl U kodpduuuentsl. OTHOCUTENbHAsS MOJIEKYJIsIpHas Macca. MaccoBast J1oJisi XUMHUYECKOTO 3JIeMEHTa B
coenquHeHnH. MHopmanus, KOTOpyro HECYT XUMUYECKHE (POPMYJIBL.

Banentnocts. CTpykTypHBIE (GOPMYNBI. XHWMHYECKHE AJIEMEHTBI C TOCTOSHHOW W TIEPEMEHHOW BAJICHTHOCTHIO. BbIBOA (GopMyIbl
COEIMHEHUS 10 BaJeHTHOCTH. OmpesesieHne BaleHTHOCTH XMMHYECKOro 3JeMeHTa 1o gopmyse BemectBa. CocTaBlieHne Ha3BaHUN COEAMHEHUH,
COCTOSIIIMX U3 ABYX XMUMUYECKUX 3JIEMEHTOB, 10 BAJICHTHOCTH. 3aKOH MTOCTOSHCTBA COCTaBa BEIIECTB.

XuMHUecKue peakuuu. PeareHTsl W MpOayKThl peakiuu. [Ipu3Haky XMMHUYECKHX peakluid. Y CIOBUS UX NMPOTEKAHUS U MPEKPaALICHUS.
Peakuuu ropenusi. DKk30TEpMUUYECKUE U SHIOTEPMUYECKHE PEAKLIUU.

3aKOH COXpaHEHHMsS MacChl BEUIECTB. XUMHUECKHe ypaBHeHUs. CocTaBieHHE XMMHUYECKHX ypaBHeHMH. MHQopmanus, KOTOpyio HEcET
XUMHUYECKOE YpaBHEHHUE.



KJ'IaCCI/I(bI/IKaI_II/IH XHUMHUYCCKUX peaKHI/Iﬁ II0 COCTaBYy M YHUCIIy pC€ar€cHTOB U IIPOJAYKTOB. THIIBI XUMHAYECKUX peaKuHﬁ. Peaknun COCAMHCHUS,
Pa3a10KEHUA, 3aMCIICHUA 1 obOMeHa. KaTaJ’II/ISaTopH M KaTaJu3.

JemoncTpanuu
* Komrekuus MaTepuanoB U U3EIUN U3 HUX.
* Mopgenu, ucrnonb3yemble Ha ypokax (U3UKU, OMOJIOrMH U reorpaduu.
* OOBEMHBIE U IIAPOCTEPIKHEBBIE MOJIENIM HEKOTOPBIX XUMHUYECKUX BEILIECTB.
*  Mojienu KpUCTAIIINYECKUX PEIIETOK.
* CoOupanue mpudopa aJis MOJIYyYSHHS Ta3a U IPOBEpKa €ro Ha TePMETUYHOCTbD.
* Bosronka cyxoro yipJa, ioja uiu HagTajuHa.
* ArperatHble COCTOSIHUSI BOJBI.
* Paznenenue JByX HECMEIIMBAIOIIUXCS KUIKOCTEW ¢ IOMOIIBIO AETUTENbHON BOPOHKH.
* JluctusuisitTop u ero padoTa.
* VYcraHoBka Uil QuIbTpOBaHus U €€ padboTa.
* VYcraHoBKa JUIs BeIIapUBaHUs U €€ paborTa.
* Komnekuus 6bITOBBIX MPUOOPOB JUIsl PHIIBTPOBAHUS BO3TyXa.
* Pa3zpenenue kpacsiero BemecTsa (paoMacTepa ¢ HOMOIIbIO OyMakKHON XpoMaTorpapuu.
*  Mouenu auTOTPOIHBIX MOAU(DUKAIIUN YTIEpOaa U CEPHI.
* Ilomyuenue o30Ha.
e Tloprpetst 1. SI. Bepuenuyca u JI. 1. Menneneesa.
* KopoTtkoneproauslii U IIMHHONIEpUOAHBIN BapuaHThl [lepnonnueckoii cucremsl 1. 1. MenneneeBa
* KoHcTpynpoBaHue MapoCTEP)KHEBBIX MOAEIEN MOJIEKYIL.
* Amnmnapar Kunna.
* Paznoxenue 6Mxpomara aMMOHHUSL.
* TopeHnue ceprl 1 MarHUEBOM JIEHTHI.
* TIloprpetst M. B. Jlomonocosa u A. JI. JlaByasse.

® OHBITBI, HWIUTIOCTPUPYIOIIUEC 3aKOH COXPAaHCHUA MACChI BCUICCTB.



* T'openue docdopa, pacTBOpEHHE MPOAYKTa TOPEHUS B BOJIE M UCCIICAOBAHKE MTOTYYSHHOTO PACTBOPA JIAKMYCOM .
* B3saumonaelcTBHUE COJSHON KUCIIOTBI C IUHKOM.
* [lonyuenue runpoxcuna meau(Il) u ero pasnoxeHue Npu HarpeBaHUH.
JlaGopaTopHble ONBITHI
. O3HaKOMIIEHHE C KOJUICKITUEH Tab0paTOpHOI TOCYIbI.
. [IpoBepka npubopa JIst MoTy4eH st ra30B HA TEPMETHYHOCTb.
. O3HaKOMIIEHHE ¢ MUHEpallaMH, 00pa3yIOUIMMH TPaHHT.
. [IpuroroBiieHne reTepOreHHON CMECH MOPOIIKOB CEPBI U JKEJI€3a U UX Pa3/AeICHHE.
. B3aumonelicTBre pacTBOPOB XJIOPUIOB U MOAUIOB Kalls C paCTBOPOM HHUTpaTa cepedpa.
. [Tonyuyenue ruapoxcuna meau(ll) u ero B3anMopaeiicTBue ¢ CEpHOM KUCIOTOM.
. BzaumonelictBre pactBopa coJbl C KUCIOTOM.

. HpOBepKa 3dKOHa COXpPAaHCHHA MACChbl BECHICCTB HA ITPHUMCPEC B3aHMOHeﬁCTBHH MIETOYM U KMCIIOTEIL.

© 0O ~NOUAWNE

ITpoBepka 3aKkOHa COXpaHEHUSI MACChl BEIIECTB HAa IpUMeEpe B3auMoJieiicTBU ménoun u conu xenesa (III).
10. Pasnoxkenune nepokcuia BOJOPO/IA ¢ MOMOIIBI0 okcuaa mapranua (IV).
11. 3amemenue xene3oM MeHM B MEJHOM KYIIOPOCE.
[IpakTuueckue padboThl
1. 3HaKOMCTBO C Ja0OpaTOpHbIM 00opynoBaHueM. [IpaBmiia TeXHUKH O€30MacHOCTH NMpH paboTe B kKabuHeTe XuMHM. HekoTopsle BuabI
pabor.
2. AHanm3 Mo4BbI
Baxueiimue npenctaBuTe HeOpraHmueckux BemiecTs. KonnyecTBeHHbIE OTHOIIEHUSI B XMMMH

CocraB Bo3ayxa. [lonstre 06 00BEMHOI 107I€ KOMIIOHEHTA MPUPOTHOM Ta30BOM cMecH — Bo3ayxa. Pacuér 06bpémMa KoMIOHEHTa
ra3oBoil cMecH 10 ero 00bEeMHOM J10J1e 1 HA000POT.

Kucnopoa. O3oun. [Tonydyenune xkucnopona. Codupanue U pacro3HaBaHHe KUCIOPOAa. XUMHUECKHE CBOMCTBA KUCIOPO/ia: B3aUMOJICHCTBUE C
MeTaJlJIaMH, HEMETaJIJIaMU U CJIOKHBIMM BelecTBamu. [Ipumenenne kucinopoaa. KpyroBopor kuciaopoia B IpUpo/IE.

Oxcunpl. O6pa3zoBaHue Ha3BaHUM OKCHIIOB 10 UX (popmynam. CocTtaBneHue GopMys OKCHAOB MO UX HazBaHUAM. [IpencraBuTen OKCHIOB:
BOJIa U YIJIEKUCIIBIN I'a3, HErameHast U3BeCTh.
Bonopoa B npupoae. Prusnveckne 1 XMMHUYECKUE CBOMCTBA BOAOPO/A, €r0 MOJYy4YEHNUE U TPUMEHEHNE.

Kucnotsl, ux cocras u knaccudukamnus. Maaukaropsl. Tabmuna pactBopumoctu. ConsiHast U cepHast KUCIOThI, UX CBOMCTBA U



IIPUMEHEHUE.
Conu, ux coctaB 1 Ha3BaHus. PactBopuMocTs cosneii B Boze. [IpencraBurtenu coneit: Xiopu HaTpus, kapOoHat HaTpus, pocdar KaubLus.
[TocTostnnas ABoranpo. Konmnuectso BemectBa. Moinb. MonsipHas macca. KpaTHble eqMHNLIBI U3MEPEHUS KOJIMYECTBA BEIECTBA —

MUJUTUMOJTb U KHJIOMOJIb, MAJUTUMOJISIPHAS. U KMJIOMOJISIpHAS MacChl BEIIECTBA.

Pacuérsl ¢ uCcoap30BaHNEM MOHITHI «KOJMYECTBO BEIIECTBA», «MOJISIPHASI Maccay, «IOCTOSIHHAsE ABOTaIpo».

3akoH ABorajipo. MomspHbIi 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS TUIOTHOCTH OJTHOTO Ta3a Mo JIPYroMy.

Kpartnble equHUIBI U3MEPEHUST — MUJUTUMOJIIPHBIN M KUJIOMOJISIPHBIA 00beMbI Ta3000pa3HbIX BEIIECTB.

Pacuérpl ¢ ucronb3oBaHUEM MOHATHI «KOJIUYECTBO BEUIECTBAY, «MOJISIPHAS MACCay, «MOJIAPHBIH 00bEM I'a30B», «IIOCTOSTHHAST ABOTAIpO».
Pacuértel ¢ ucnonb3oBaHHEM MOHATHI «KOJIUYECTBO BELIECTBAY, «MOJISPHAS MACCa», «MOJISIPHBIN 00bEM ra30B», «UUCIO ABOTAIpPOY.
I'unpocdepa. KpyroBopoT Bojsl B mpupoae. Ou3ndeckre U XUMHUUECKHUE CBOMCTBA BOJIbI: B3aUMOJICHCTBHE C OKCUIAMH.

OcHoBaHus, ux cocrtaB. PacTBOpuMOCTh OCHOBaHMI B Boje. VM3MeHeHHe OKpacKu MHAMKATOPOB B HIeno4yHOM cpene. lIpencraBurenu

HIEJI0YEH: TUIPOKCUIbI HATPUS, KAJIUSI U KaJIbIIUS.

PactBoputens u pacrBopéHHOe BemecTBo. PactBopel. PactBopenue. ['maparsl. MaccoBasi 10151 pacTBOPEHHOrO BellecTBa. Pacuérsl,

CBSI3aHHBIE C UCTIOJIB30BAHUEM TTOHITHS «MAacCOBasl 10JIs1 PACTBOPEHHOTO BEIIIECTBAY.

JemoHcTpanuu

* OmnpeneneHune coaepKaHusl KUCI0poJa B BO3yXE.

* [lonyuyeHue kuCIOpOJa pa3I0KEHUEM ITIEpMaHraHaTa Kajaus U epoKcuaa
BOJZIOpPOJA.

* CobupaHue METOJI0OM BBHITECHEHUS BO3/IyXa M BOJIBL.

* Pacno3naBanue kucinoposa.

* T'openue mMaruaus, xeinesa, yris, cepsl U pocdopa B KUCIOPOJE.

*  Komnekuust OKCHAOB.

* [lomyuenue, cobnpanue 1 pacrio3HaBaHUE BOJOPOIA.

* T'openue Bogopona.

* BsaumogpeiictBue Bogoposa ¢ okcuaom meau(ll).

*  Konnekuus MUHEpaIbHBIX KUCIIOT.

* IlpaBuio pazbaBiieHUs cepOil KUCIOTHI.

e  Komnexuusa coneit.



* TaGnumna pacTBOPUMOCTH OCHOBAHUH, KUCJIOT U COJIEH B BOJIE.
* HekoTopsle MeTaJlIbl, HEMETAJUIBI M COEAMHEHUSI KOJIMUYECTBOM BEILIECTBA B | MOJIb.
* Moaenbs MOJIIPHOTO 00bEMA ra3000pa3HBIX BEIIECTB.
JlabGopaTopHble ONBITHI
12.  TlomyrHeHHe U3BECTKOBOM BOBI IIPH MPOIYCKAHUH YIIIEKUCIIONO Ta3a.
13. Tlonydenue BOmOPO/IA B3aMMOJCHCTBHEM LIMHKA M COJISIHOM KMCIIOTBI.
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. M3meHeHue OKpacK¥ MHAMKATOPOB B LIEIOYHOM CPEJIE.
16. OsnaxkomieHue ¢ IpemnapaTamy JOMAIIHEH WJIM HMIKOJBLHON alTedKH — pPacTBOPaMH IEPOKCHAA BOIAOPOA, CIMPTOBON HACTOWKH MOA M
HAIIaTBIPHOTO CIIUPTA.
[TpakTrueckue pabOTHI
3. Tlonyuenue, coOUpanue U pacro3HaBaHKE KUCIOPOIA.
4. Tlonyuenue, COOMpaHUe U PACIO3HABAHUE BOJOPOJIA.
5. TIpuroToBneHure pacTBOPOB CONEH ¢ MX 3aJaHHOM MaCCOBOM JIOJIEA.
OcHOBHBIE KJIACChI HEOPraHUYeCKHX coeAnHeHnii O6o0meHrne cBeleHni 00 okcHuIax, UX KiIacCu(pUKaIy, Ha3BaHUSIX U
cBoiicTBax. CriocoObl MOTYyYeHUsT OKCHJIOB.
OcHoBaHus, uX Kiaccuukanus, Ha3BaHUs U CBOMcTBa. B3aumozeilicTBue ¢ KUCIOTaMU, KUCIOTHBIMU OKCHJIAMH U COJSIMU. Pa3znoxkenue
HEpacTBOPUMBIX OCHOBaHUN. CIOCOOBI OTY4YEeHUsI OCHOBAHUH.
Kucnotsl, ux kimaccupukauuss u HazBaHus. OOIIMe XUMUYECKHE CBOWMCTBA KHCIOT. B3aumonelcTBue KHUCIOT € MeTaljlaMH.
DIIEKTPOXUMUYECKUHN P HAPSHDKEHUM METAIIIOB. B3anmoelicTBre KUCIOT ¢ OKCHaMU METaJUIOB.
B3anmopeiicTBie KUCIOT ¢ OCHOBAHUSIMH — PEAKIM HEUTpain3auu. B3auMo1elicTBUE KUCIOT € COJISIMH. [Tonyuenune
OECKHUCIOPOAHBIX
U KHCJIOPOJCOIEPKAINX KUCIIOT.
Conu, ux kinaccudukaius U CBoicTBa. B3anmoseiicTBue coneli ¢ MeTauiaMu, 0COOCHHOCTH 3TUX peakuuid. BzanmopeiictBue coneil ¢
COJISIMHU.
I'enernueckue psapl MeTaIa M1 HEMeTala. [ eHeTuueckast CBsI3b MEXy K1acCaMH HEOPIaHUUYECKUX BEILECTB.
JlaGopaTopHBIE OTIBITHI

17. B3zaumMoeiicTBre OKCHIa KATbIUS C BOIOM.



18. TTomyTHEHME N3BECTKOBOM BOBL.

19. Peakuus neiirpanusanyu.

20. TTonyuenue ruapokcuaa meau (1) u ero B3anmoseiicTBre ¢ KMCIOTOM.
21. Paznoxenne ruapokcuna meau (1) npu narpesanum.
22. B3auMoIefCTBHE KHCIIOT C METAILIAMM.

23. B3auMoieiicTBie KUCIIOT C COJISIMH.

24. O3HaKOMJICHHE C KOJUJIEKITUEH COMEi.

25. Bzaumoneiictue cynbgara meau(Il) ¢ xeme3om.

26. B3anmoeiicTBHe coieli ¢ COSIMH.

27. I'eHeTnyecKas CBA3b Ha IPUMEPE COCAUHEHUM MEIH.
[IpakTuueckue padboTsl

6. Pemenune >KCIEpUMMEHTAIBHBIX 3a1a4.

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa u cTpoeHuE aToMa

EcrecTBeHHbIE cemMelicTBa XUMUYECKUX JIEMEHTOB:IIIEJIOUHbIE M IEJIOYHO3EMEIbHbIE METallJIbl, TajoreHbl, MHEepTHbIE (OJIaropojaHbIe)

ra3sl. AMpoTepHOCTb. AM(DOTEPHBIE OKCUABI U THAPOKCUABI. KOMIUIEKCHBIE COMH.

Otxpeitue JI. M. Menneneesbim llepnonnueckoro 3akoHa u cozganue UM [lepruoaudeckoi CUCTEMbI XMMUYECKUX 3JIEMEHTOB.

AToMBI Kak (popma CyIIEeCTBOBAHUS XHMHUYECKUX 3J1eMeHTOB. OCHOBHBIE CBEJIEHHS O CTPOEHUU aTOMOB. JlOKazaTenabCTBa CIIOKHOCTH
ctpoenust atroMoB. OnbITel Pe3epdopraa. [lnanerapraast Moaenb CTpOeHHUs aToma.

CocraB aTOMHBIX sA€p: NPOTOHBI, HEUTPOHBI. OTHOCUTENBbHAs ATOMHAs Macca. B3anMOCBSA3b MOHATUN <«IIPOTOH», «HEUTPOHY,
«OTHOCHUTENbHAsI aTOMHAsI Maccay.

Mukpomup. OnekTpoHbl. CTpoeHHE SJIEKTPOHHBIX YPOBHEM aTOMOB XxuMHUYecKHX 37eMeHTOB NeNe 1-20. Ilonstme o 3aBeplIeHHOM
3JIEKTPOHHOM YpPOBHE.

W3otonel. ®usnveckuid cmpica cumBoiuKM [lepuonndeckoit cuctembl. CoBpemeHHas (opmynupoBka Ilepuoauueckoro 3akoHa.
W3meHeHust CBOMCTB AJIEMEHTOB B MEPHOAAX U IPYIaX, Kak (PYHKIMS CTPOCHHUS IIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepuCTHKa 3JIEMEHTAa-MeTallla ¥ 3JIEMEHTAa-HEMeTalljla 110 UX IOJI0KeHUI0 B [lepuoanueckoi cucreMe xuMuueckux aaemeHTos . H.
Meuneneesa.



JeMoHcTpanu
*  Paznuunbie popMBbI TAOIUI] TEPUOTUIECKON CUCTEMBI.
* MogenupoBanue nocrpoenus Ilepuonnueckoit cucremsl J. . Menneneesa.
* Mopenu aTOMOB XMMHYECKHX 3JIEMEHTOB.
* Mopenu aTOMOB 3J1eMEHTOB 1—3-r0 mepruoIoB
JlaGopaTopHbie ONBITHI.
28. Tonyuenue aM(pOTEPHOrO MUAPOKCHIA U UCCIIEI0BAHUE €I0 CBONCTB.

Xumudyeckas cBsI3b. OKHCIHUTENFHO-BOCCTAHOBUTEIILHBIE pe€aKuuu

WNonnas xumuueckas cBsi3b. FloHbI, 00pa30BaHHbBIE aTOMaMH METAJIJIOB U HEMETAJUI0B. CXeMbl 00pa30BaHUsl HOHHOM CBSA3M AJis1 OMHAPHBIX
coequHeHnil. oOHHbIE KpUCTAITIMYECKHE PEIIETKU U (PU3MUECKHE CBOWCTBA BEILIECTB C ATUM TUIIOM pew€Tok. [lonsaTue o hpopmynbHON enuHune
BEIIECTBA.

KoBaneHTHass XxuMHuecKasl CBsI3b. DJEKTPOHHBIE U CTPYKTypHbIe (hopMynbl. KoBaneHTHas HemomsipHas cBs3b. Cxembl 00pa3oBaHUS
KOBQJICHTHOM CBSI3U i1 OMHApHBIX COeTUHEHUN. MOJIEKyJIApHbIE M aTOMHbIE KPUCTAIIMUECKUE PEIIETKU, U CBONCTBA BEIIECTB C ATUM TUIIOM
PELIETOK.

DNEeKTPOOTPULIATENILHOCTD. P anekTpooTpunatenbHOCTH. KoBaieHTHas mosisspHas XxuMmuueckas cBsi3b. Jlumosnb. Cxembl 0OpazoBaHus
KOBaJEHTHOM MOJISPHOIN CBSI3U JJIsi OMHApPHBIX COEAMHEHUN. MOJeKyaspHble U aTOMHbIE KPUCTAJUIMUECKHUE PEIIETKU, CBOWCTBA BEIIECTB C 3TUM
THUIIOM PELIETOK.

Meramnnueckass XMMHAYECKasl CBSI3b M METaJUIMYECKass KpUCTAJUIMYecKas pemeérka. CBOKWCTBA BEIIECTB C ATUM THUIIOM pemeéToK. Enunas
IIPUPOJA XUMUYECKUX CBSI3EH.

Crenenp okucienusi. CpaBHEHHE CTENICHU OKUCIIEHUS U BaJleHTHOCTH. [IpaBuia pacuéra creneHeil okucaeHus 1o GopMyinaM XUMHUECKUX
COEIUHEHU.

OKHUCIUTENBHO-BOCCTAHOBUTENBbHBIE peakiu. OmnpenesneHne CTeNeHed OKUCICHUs Uil 3JEMEHTOB, 0Opa3yoIIMX BeleCTBa pa3HBIX
KjgaccoB. Peakuuu WOHHOrO oOMEHa M OKHCIIUTEIBbHO-BOCCTAHOBHUTENbHbIE peakiuu. OKUCIUTENb W BOCCTAaHOBMTENb, OKHUCIECHHE U
BoccTaHOBJIeHHE. CocTaBlIeHHE ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil METO0M JIEKTPOHHOTO OajlaHca.

JdemoHcTpauuu

* Buzeo ¢pparmenTsl U ciaiiasl «MloHHAs XUMUYECKas CBS3b ».

e  KoteKkius BEIecTs ¢ HOHHOU XUMHUYECKOU CBI3BIO.



Moaeny MOHHBIX KPUCTANIMYECKUX PEIIETOK.

Buneodparments! u cnaiiipl «KoBaeHTHaIXUMUYECKAst CBSA3bY.
Kosekuus BemecTs MOJIEKYJIIPHOTO M @aTOMHOI'O CTPOEHHS.

Moaenu MOJEKYISPHBIX U @TOMHBIX KPUCTAIIMYECKUX PELIETOK.
BuneodparmenTst u cnaiapl «MeTauinueckass XMMHIECKas CBS3hY.
Kommexmus «MeTaibl B CIUIaBBD).

BsanMoeiicTBrEe IUHKA ¢ CEPOM, COISHON KUCIOTOM, Xaopuaom Mean (I1).
I'openue maruusi.

B3aumoaeiicTBre XJIOpHOM U CEPOBOAOPOHOM BOJIBI.

JlaGopaTopHbI€ OTBITHI

29 H3roroBienue MOACIH, I/IJ'IJ'IIOCTpI/Ip}’I-OH_Ieﬁ CBOMCTBa METAJIJIMYECKON CBI3U



CoaepixkaHue nmporpaMmbl
Xumua 9 kiaace
(68 yacoB, 2 yaca B HeJ1eJI10)
[ToBTOpenue n o6o0IIeHNE CBEACHUH IO KypCy 8 Kiacca

bunapusie coequnenus. OKcubl coneodpasyrouue 1 HeconeoOpasyromye. I napokcuibl: OCHOBaHMsI, aMpoTepHble, KUCIOThl. Cpennue,
KHUCJIbI€, OCHOBHBIE COJIH.

O06o011ieHne cBeleHN 0 XuMHUecKuXx peakuusax. Knaccupukanus XuMHUUecKuX peaklyii o pa3IMuyHbIM OCHOBAHUSAM: COCTaBY U YUCITY
pearupyomux 1 00pa3yroIuxcs BELIECTB, TeII0BoMY 3()(eKTy, HanpaBiIeHNI0, U3MEHEHUIO CTETIEHEH OKUCIIEHH 3JIEMEHTOB, 00pa3yroIuX
pearupyroune BemecTBa, (ase, HCIoJIb30BaHUIO KaTaIn3aTopa.

[TonsiTHe 0 cKOpOCTH XMMHUECKOH peakiinu. DakTOpsl, BIAMSIONINE Ha CKOPOCTh XUMHUYECKUX PEAKIUIl: MPUpOja pearnpyoirx BEeIecTs,
UX KOHLIEHTpallUs, TeMIepaTypa, IJI01aab CONPUKOCHOBEHUS, HATMUME KaTtaiau3aTopa. Kartanus.

JemoHcTpannu
* (O3HaKOMJIEHHE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJUIOB.
* (O3HaKOMIJIEHHE C KOJUIEKIIUSMHU OKCHJIOB, KUCIIOT U COJIEH.
* 3aBHCHMOCTb CKOPOCTH XMMHUECKOW PEaKIIMU OT MPUPO/Ibl PEarupyronx BeecTs.
* 3aBHCHMOCTb CKOPOCTH XUMHUECKONW PEaKIIMU OT KOHLIEHTPAIMH Pearupyronux BeIecTs.
* 3aBHCHUMOCTb CKOPOCTH XMMHUUYECKOM peakluu OT IIouiaan
CONPUKOCHOBEHHUSI PEarupyroiux BeIEeCTB («KUTISIIUN CII0i).
* 3aBHCHUMOCTb CKOPOCTH XMMHUUYECKOM peakLUU OT TEMIIEPATYphl pEarnpyroIiyX BEIIECTB.
JlaGopaTopHbI€ OMBITHI
1. BsaumonelicTBre aMMuaKa M XJIOPOBOIOPOIA.
2. Peakuus HeHTpaIH3aMH.
3. Hab6moznenue TemioBoro s dekra peakuy HeHTPaTH3aI|Hy.

4. BzaumopeiicTBue cepHOM KUCI0THI ¢ okcuaom meau (1.



5. PasnoxeHue nepoKCHia BOJOPO/Ia ¢ MOMOIIBIO KaTanassl KapTodest

6. 3aBUCMMOCTBL CKOPOCTH XMMHYECKON PEAKIIMU OT MPUPO/IbI PEArHPYIONINX BELIECTB HA IIPUMEPE B3aMMOIENCTBUS PACTBOPOB THOCYIb(ara
HaTpUs U XJIopuaa 6apusi, THOCYIb(paTa HATPUs U COISTHOM KUCIIOTBHI.

7. 3aBUCUMOCTBL CKOPOCTH XMMHYECKON PEAKI[MU OT NPUPOIbI METAILIOB [IPH X B3aUMOJEHCTBUM C COJITHON KUCIIOTO.

8. 3aBUCHMMOCTBL CKOPOCTH XMMHYECKON PEAKIIMU OT MPUPOIbI KUCIOT NP B3aUMOIEHCTBHHU UX C KEIE3OM.

9. 3aBUCHMMOCTBL CKOPOCTH XMMHMYECKON PEAKI[MU OT TEMIIEPATYPHL.

10. 3aBuCHMMOCTBH CKOPOCTH XMMHMYECKON PEAKI[MU OT KOHIIEHTPALIHH.

11. 3aBuCcHMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMHU OT IUIOIIAN CONPUKOCHOBEHHS PEArMPYIONIHMX BEIECTB.

12 3aBHCHUMOCTh CKOpOCTHU XUMHUYECKOU pC€aKiun OT KaTajinu3aTopa.

XUMHYECKUE p€aKinuu B paCTBOpAX IJICKTPOJIUTOB

ITousitne 00 3J'I€KTpOJ'IHTPI‘~ICCKOfI Jucconualuu. 3J'I€KTpOJ'II/ITBI N HEOJICKTPOJIHNTEI. Mexanuzm Jucconranr SJICKTPOJIUTOB C pa3IMdIHbIM
xapakTepoM cBsi3u. CTENeHb IEKTPOTUTHIECKOM aucconnanuu. CUIbHBIC U Ca0bIe DIEKTPOIUTHI.

OCHOBHBIE ITOJI0KEHUI TCOpHUUn 3JICKTpOJ'II/ITI/I‘-ICCKOI71 AUCCOLUaInn. Knaccn(bm(aunﬂ HOHOB U UX CBOMICTBA. KI/ICJIOTI)I, OCHOBAaHUA U COJIU
KaK 3JICKTPOJIMTEI. nx KJ'IaCCI/I(bI/IKaIII/IX n Jucconualius.

OO0mure XuMUYEeCKHe CBOMCTBA KUCIOT: U3MEHEHHE OKPACKH WHAMKATOPOB, B3aUMOJIEHCTBHE C METaJUlaMU, OKCUJAMH U THAPOKCUAAMU
METAIIJIOB U CONSIMU. MOJIEKysipHbIE M HOHHBIE (TIOJTHBIE U COKPAIIEHHBIC) YPAaBHEHUS PEaKIU.
XUMHUYECKUHN CMBICI COKPAIIEHHBIX YPABHEHHUH. Y CIIOBUA MPOTEKAHUS PEAKIIMI MEXy SJIEKTPOIMTAMH 10 KOHLA. P/l aKTUBHOCTH METaJJIOB.

OO01mure XuMUYecKre CBOIMCTBA IIeNIouei: B3aMMOICHCTBHE ¢ KUCIOTaMH, OKCHIaMHU HEMETAJUIOB, coyiiMu. OOIHe XMMHYECKHe CBOWCTBA
HEpacTBOPUMBIX OCHOBAHMI: B3aMMOJIEHCTBHE C KUCIOTAMHU, Pa3JI0KEHHUE MPU HAIPEBaHUH.

OO0mue XUMUYECKHE CBOMCTBA CPEIHMX COJIEH: B3aMMOJICUCTBHE C KUCIOTAMH, IIEIOYaMH, COJSIMH M MeTautamu. B3anmopeiicTBue
KHUCJIBIX COJIEH CO IIEIIOYaMH.

['uaponus, kak OOMEHHOE B3aWMOJICHCTBUE COJIEH ¢ BOAOW. [ MApONM3 CONM CHIIBHOTO OCHOBAHUS M ciaboi KuciaoThl. ['maponus comm
caboro ocHOBaHMsI U cUiIbHOM KucioThl. lkana pH.

CBoiicTBa KUCIOT, OCHOBAaHUI, OKCHUJIOB U COJIEH B CBETE TEOPUH DIEKTPOIUTHUUECKON TUCCOIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX
peakuuii.
JeMoHcTpanuu.



* lcnblTanue BENIECTB U MX PACTBOPOB Ha 3JIEKTPOIIPOBOIHOCTb.
* 3aBHUCHUMOCTb 3JIEKTPOIIPOBOIHOCTH YKCYCHOM KHCIOTHI OT KOHIICHTPALIUH.
* JIBM)KEHME OKpAIIEHHBIX HOHOB B 3JICKTPUUYECKOM IIOJIE.
* Omnpenenenue xapakrTepa Cpeasl B paCTBOpPax COJEH.
JlaGopaTopHbIE OMBITHI.
13. Muccounanus cnabbix 3JIEKTPOIUTOB Ha IPUMEPE YKCYCHOM KHCIIOTHL.
14. smenenue oxkpacku HHIMKATOPOB B KUCJIOTHOM CPEJIE.
15.  Peakius HeHTpanu3aluy pacTBOpPA MEIOUH PA3IHYHBIME KMCIOTAMHU.
16. Tlomyuenue rugpoxcuna meau (11).1 ero B3auMogelCTBHE C Pa3IMYHBIMA KHCIOTAMH.
17. Bzaumopeiictere cuabHBIX KHCIOT ¢ okcuaoM meau (11).
18-20. B3anmopenicTBHE KHCIOT C METaJUTAMHU.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. Tlony4eHue cTyHs KPEMHUEBOM KMCIIOTEL
23. KauecTBeHHas peakiys Ha XJIOPUJ - MU CyIb(aT-HOHEI
24. i3sMeHeHne OKpacKu MHIMKATOPOB B IIEJIOYHOI Cpese.
25. B3auMoeliCTBHE IEN0UEH ¢ YIIEKUCIBIM Ta30M.
26. KauecTBeHHas peakiys Ha KAaTHOH aMMOHHUSL.
27. Tonyuenune ruapoxcuaa Meau (1) u ero pasnoxenue.
28. B3zanmoielicTBrue KapOOHATOB ¢ KUCIOTAMM.
29. Tlonyuenue ruapoxcuna xenesa(lll).
30. BzaumoseiicTeue xenesa ¢ pactBopoM cyibdara meau (11)
[TpakTrueckue paboOTHI
1. CaoiicTBa KUCIIOT, OCHOBAHUM, OKCUJIOB U COJIEH B CBETE TEOPUH DJIEKTPOIUTUYECKOM JUCCOLMAIINM M OKMCIMTENLHO -
BOCCTAaHOBUTEIIbHBIX PEaKITHiA

Hemertanmbl u ux coennHeHus
CTpoeHne aTOMOB HEMETAJUIOB U UX moJioxkeHue B [lepuoguueckoi cucreme. Psia anekTpoorpunatenbHOCTU. KpucTamimdeckue pemeTku
HEMETAJJIOB — IMPOCTHIX BEIIECTB. AJutoTponus U e€ npuunHbl. Gu3zndeckue cBoiicTBa HemeTawioB. O0Iue XUMUYECKHE CBOMCTBA HEMETAIIIIOB:



OKHUCJIUTEIbHbIE U BOCCTAHOBUTEIBHBIE.

["anorensl, cTpoeHre UX aTOMOB M MoJjekyd. dusmdeckre U XMMHUYECKHE CBOICTBA rajoreHoB. 3aKOHOMEPHOCTH M3MEHEHUsS! CBOMCTB
raJIOTeHOB B 3aBUCUMOCTU OT MX mojiokeHusi B Ilepuonnyeckoii cucreme. HaxoxkieHue rajioreHoB B MPUPOJIE U UX IOJyuyeHUE. JHAUYCHUE U
MPUMEHEHHUE TaJIOT€HOB.

lamoreHoBOIOPOABI M COOTBETCTBYIOIIME MM KHCIIOTHI: IUIABUKOBas, COJsHAs, OpOMOBOJOPOJHAS, HOJOBOIOpPOAHAsA. [ amoreHumibl.
KauecTBeHHBIC peakIuy Ha TAIOTeHUI-HOHBL. [I[pMEeHEeHHe COeTMHEHUI TaJIOTeHOB U MX OMOJIOTHYECKasl POJIb.

Oo6mas xapakrepuctuka neMeHToB VIA-rpynmel. Cepa B pupojie U e€ moiaydeHue. AJUTOTPOIHbIE MOAU(PUKALMN CEphl U MX CBOWCTBA.
XVMUYECKUE CBOWCTBA CEPHI U €€ MPUMEHEHHE.

CepoBoJOpO/I: CTpPOCHHE MOJEKYINbl, (U3MYECKUEe M XMMHUYECKHE CBOWCTBA, MONydYeHHEe M 3HaueHue. (CepoBOJOpOIHAs KHUCIOTA.
Cynbduab! 1 ux 3HaueHue. JIroMuHO(OPEI.

Okxkcun cepsl (1V), cepaucras kucnora, cyiabhuthl. KauecTtBeHHast peakiius Ha CyIb(UT-HOH.

Oxkcun cepsl (VI), cepnas kucnora, cynbdatsl. Kpucramnorunparsl. KauectBenHas peakiius Ha cynb(ar-uoH.

CepHast KHCIIOTa - CHUJIBHBIN 31eKTpoiuT. CBOMCTBAa pa30aBIEHHONW CEPHOM KHCJIOTHI, KaK THUIUYHOM KHUCIOTHI: B3aHMMOJICHCTBHE C
MeTaJulaMH, OCHOBHBIMH W aM(OTEPHBIMU OKCHUJAMHU, OCHOBAHUSIMU U aM(POTEPHBIMHU THAPOKCHUIAMHU, coyisiMu. KadecTBeHHas peakiusi Ha
cynbdaT-HoH.

OO6mas xapakTepucThka 37eMeHTOB VA-rpymnmbl. A30T, CTPOCHHE aroMa W MOJeKynbl. Du3nueckue W XUMUYECKHUE CBOWMCTBA M
MPUMEHEHHE a30Ta. A30T B MPUPOJIE U €r0 OMOJIOTHYECKast pOlb.

AMMHaK, CTpOCHHE MOJEKYTbl W (U3NYECKHUE CBONCTBA. AMMHAauHas BOJA, HAIIATHIPHBIM CHOUPT, THApAT amMmuaka. J[oHOpHO -
aKIIETITOPHBIM MeXaHW3M OoOpa3oBaHMs KaTHOHA aMMOHHA. BoccTaHoBuTenbHBIE CBOMcTBa ammuaka. Coiau aMMOHHUS M HMX IpHUMEHEHHE.
KauecTBeHHas peakiyus Ha KaTHOH aMMOHHUSI.

Oxkcuapl a3oTa: HecoiaeoOpas3yrolue M KHUCIOTHbIE. A30THCTash KHUCIOTa M HUTPUTHL. A30THasg KHCIOTa, €€ IMOIy4YeHHEe U CBOMCTBA.
Hurpartsr.

®docdop, ctpoenue aroma u awtorponus. Dochuasl. Pochun. Oxcua Gocdopa(V) u oprodochopnas kucinora. Docdarel. DochopHbie
ynoopenus. MTacekTummmp!.

OO6mmas xapakTepucTuka neMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOCHUS aTOMOB, NMPOCTHIX BEMIECTB U COSAMHEHUN B 3aBUCHMOCTH OT
MOJIO’KEHUs dyieMeHToB B [leproandeckoit cucreme. Yriepoa. AIOTPONHBIE MOAU(UKAIIMKY: anMas, TpaduT. AMOpPQHBINA yriIepoa U ero copra:
caka, aKTUBHPOBAHHBIN YroJb. AncopOrus. XuMuueckrue CBOMCTBa yriaepoaa. Kokcoxummuueckoe mpou3BOACTBO U €ro Mpoaykius. KapOoumsr.

Oxkcua yraepona(ll): crpoenne Monexyibl, nmojaydeHue u ero cpoiictBa. Oxcun yriepoaa(lV): crpoeHue Monekynbl, MOJyY€HHE U €ro
cBoMcTBa. YToapHas kucinora. Coiau yrojbHON KHCIOTHI: KapOOHATHI M TUAPOKApOOHAThI. TeXHUUeCKas U MUIIeBas Coa.



Heopranuueckne U OpraHMyecKue BEIECTBA. YTIIEBOAOPOAbl. XUMHUECKOE CTPOCHUE OPraHMYECKHUX BEILECTB, KAK MOPSIO0K COCAVNHECHHUS
aTOMOB B MOJIEKYJIE 110 BAJIECHTHOCTH.
MertaH, 3TaH, Kak IpeAeibHbIE YIJIEBOAOPOJAbl. DTUIEH M aleTUJIEH, KaK Helpe/eibHble (HEHACHIIEHHbIE) YIIIeBOJOpOabl. ['opeHue
yraeBonopoaoB. KayecTBeHHbIE PEaKIIMK HA HEIPEACIIbHBIC COCIUHEHNU.
OTUIIOBBIN CIIUPT, €r0 MOJIyuYeHHe, IPUMEHEHNE U pu3nonorunyeckoe aeiicrsue. TpéxaToMHublil ciupT rauuepuH. KauecTBeHHas peakius
Ha MHOTOATOMHBIE CIUPTHI. YKCYCHAS - MPEACTAaBUTENb Ki1acca KapOOHOBBIX KUCIIOT.
Kpemuuii, crpoenue ero atoma u cBoiictBa. Kpemuuii B npupone. Cununuast v cuinad. Oxeua kpemuus(1VY). KpemnueBas kucinora u eé
COJIN.
[Tpou3BoacTBO cTEKIIA U LieMeHTa. [IpoayKiys CHIIMKaTHON MPOMBIIIJIEHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, hapdop, pasHc.
OnTHyeckoe BOJIOKHO.
Hemerannel B npupone. ®@pakiyoHHas NeperoHka >KUAKOIO BO3AyXa KaK CIIOCO0 MOIy4eHHUs KUCIIOpoja, a3oTa, aproHa. Ilomyuenue
dochopa, kpemHUs, XJ10pa, Hola. DIEKTPOJIN3 PACTBOPOB.
[Tomyyenne cepHOW KUCIIOTHI: CBHIPHE, XUMH3M, TEXHOJIOTHYECKAs CXeMa, METO KHIIAIIETO CIIOs, IPHHLIUIIBI TEIJI000MeHa, MPOTHBOTOKA U
nupkyasauu. Oneym. [Ipon3BoacTBO aMMuaka: ChbIpb€, XUMU3M, TEXHOJIOTHYECKas CXeMa.
JdemoHcTpauuu
e Komneknus HeMeTaIoB.
e Mopenu KpUCTAIUIMUECKUX PEHIETOK HEMETAIIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e O30HATOp M MPUHLHUIIBI €T0 pabOTHI.
e ['opeHue HEMETAIUIOB - IPOCTHIX BEIIECTB: cepbl, Pochopa, JPEBECHOTO YIIIs.
e (OOpa31pl raJIoreHOB - MPOCTHIX BEIIECTB.
e BsauMmopnelicTBHE TajlOT€HOB C METAJNIAMHU.
e BriTecHenue xiopa OpoMOM MU 01 U3 pacTBOPOB UX coJiei
e Komreknus IpupOgHBIX COETMHEHHH XII0pa.
e BsaumopelicTBue cepbl ¢ METaJlJIaMHU.
e ['opeHue cepbl B KUCIOPOAE
e Komnexnus cynbUAHBIX PYI.
e KayecTBeHHas peakiys Ha cylb(ua-HOH

L4 O6€CI_[B€‘-II/IBaHI/IC OKpallICHHBIX TKaHEeH " IBCTOB CCPHUCTBIM I'a30M.



B3anMonencTere KOHIIEHTPUPOBAHHOM CEPHON KHUCIIOTBI C MEJBIO.
OO0yriauBaHUe OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIIOTOM.
Huarpamma «CocTtaB BO3IyXxan.

Buneodparmentst u cnaiiasl «lItuusu 6azaps».

[onmyuyenue, cobupanue U pacro3HaBaHUE aMMHAKa.

PaznoxeHne Ouxpomara aMMOHUS.

B3anmonencTere KOHIIEHTPUPOBAHHOM a30THOW KMCIIOTHI C MEJIBIO.

I'openue uyepnHoro nopoxa

Pa3znosxeHne HUTpaTa Kajaus U TOPEHUE APEBECHOTO YroJjibKa B HEM

O0pa3ibl TpUPOIHBIX coequHeHH (pocdopa.

['openue ocdopa Ha BO3Iyxe U B KUCIOPOJIE.

[Toyaenue 6emoro gocdopa u UCIIBITAHUE €TO CBOKCTB

Komnexnust «O0pa3iubl NPUPOIHBIX COETUHEHUN YTIIIepoaar»

[Toptper H. JI. 3enunckoro. [lornomenne akTHBUPOBaHHBIM YIJIEM pacTBOPEHHBIX BELIECTB UIIU Ta30B.
VYeTpoicTBO MPOTUBOTA3A.

Mopenu MOJIEKy1 MeTaHa, TaHa, ITUICHA U AlleTUIICHA.

B3aumoneiicTBue sTHiIeHa ¢ OpOMHON BOJIOM UM pacTBOPOM MepMaHraHaTa Kajus.
OO61re XMMHYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOW KHCIIOTBHI.
KauectBeHHas peaknyst HA MHOIOAaTOMHBIE CITUPTHI.

Komnekmus «O0pasipl NPUPOAHBIX COSAUHEHUH KPEMHUS.

Komnekuus crekia, KEpaMUKH, IEMEHTA U U3/1€TUH U3 HUX.

Komnexnus npoayKiuy CHIIMKaTHOW MTPOMBIIIIIEHHOCTH.

Buneodparmentst u cnaiasl «IIpou3BoACTBO CTEKIIA U [IEMEHTAY.

Komnexuus «IIpuponHble coenMHEHNS HEMETAIITIOBY.

Buneodpparments! u cnaiasl «@pakimoHHast IEPETOHKA KHUIKOTO BO3TyXa»
Buneodparmentsl u cnaiinsl «llonydyeHue Bogopoaa, KUCIOPOa U FaION€HOB IEKTPOIUTUYECKUM CIIOCOOOMY.
Mogenu anmapartoB [JIs IPOU3BOJCTBA CEPHOM KUCIIOTHI.

Mogenb KUIsmero cios.



e Mogenp KOJOHHBI CHHTE3a aMMUAKa.

e BuneodbparmenTtsl u cnaiiapl «II[pon3BOACTBO CEPHOI KUCTOTHI».
e BuneodbparmenTs u cnaiiasl « [pon3BoAcTBO aMMuaKay.

e Komnekus «CpIpb€ IS IOIYYEHNUS CEPHON KUCTIOTHI.

JlaGopaTopHbI€e OIBITHI

31. Pacnio3naBaHue rajJoreHua-MOHOB.

32. KayecTBEHHBIE PEAKIMH Ha CYIIb()AT-HOHBI.

33. KauecTBeHHas peaknus Ha KATHOH AMMOHHUSI.

34. XuMudecKkue CBOMCTBA a30THOM KUCIIOTBI, KaK JIEKTPOJINTA.
35. KavectBennsle peakiuu Ha Gocdar-1oH.

36. ITonydyenue U CBOWCTBA YTOJILHON KUCIIOTHI.

37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

38. TIpomnyckanue yriekueioro ra3a 4epes pacTBOp CUIIMKATa HATPHS.
IpakTHyeckne padoTsl

2. VI3yuenue CBOUCTB COJITHON KUCIIOTHI.

3. H3y4eHue CBOWCTB CEPHON KUCIIOTHI.

4. TlonyueHre aMMHUaKa ¥ M3y4E€HUE €r0 CBOUCTB.

5. HOHy‘ICHI/Ie YTJICKUCIIOro ra3da U U3y4CHUC Cro CBONCTB.
MeTajliibl M UX COeAHMHEHHS

[Tonoxenue meramnoB B Ilepuoamueckoil cucteme xumuueckux snemeHtoB . M. MenzgeneeBa, cTpoeHHe UX aTOMOB U KpPHUCTAJIJIOB.
Merannuueckass CBsi3b M MeTaJuIMuecKas KpucTauimueckas pemérka. Du3nueckue CBOWCTBA METAUIOB: 3JIEKTPO- U TEIUIONPOBOJIHOCTD,
OTpaXkarolas CIOCOOHOCTh, TNIACTUYHOCTH. CIINIaBbI UEPHBIE U IIBETHEHIE.

Mertannbl Kak BOCCTAHOBUTENU. DJIEKTPOXUMHUYECKHUI psifi HApsDKEHW. B3auMoaeincTBue METalIoB ¢ HEMETaJUIaMH, OKCHUJIAMH, KHUCJIOTaMH,
COJISIMU. AJTFOMUHOTEPMHUSI.
CtpoeHue aToMOB M TMPOCTHIX BEIMICCTB IIEJIOYHBIX META/UIOB. 3aBUCUMOCTh (PU3MYECKUX U XMUMHYECKHUX CBOWCTB IIEIOYHBIX METALIOB OT



3apAoB saep ux aToMoB. OKCHUIBI U TUAPOKCHU/IBI IIETOYHBIX METALUIOB, UX MOJIYyYEHUE, CBOMCTBA, NPUMEHEHUE. BaxkHelmme coim nieI0YHbIX
METAJIOB, UX 3HAYEHUE B KUBOU U HEXKUBOM MPUPOJIE U B KU3HU YETIOBEKA.
CtpoeHre aTOMOB U MPOCTHIX BEIIECTB IIETOYHO3EMENIBHBIX METAIIIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMUYECKUX CBOICTB LIEIOYHO3EMETbHBIX
METAJIJIOB OT 3apsAA0B sAep MX aToMOB. OKCHABI U THIPOKCHU[BI IIETOYHO3EMENBHBIX METAJJIOB, UX IOJyYEHUE, CBOICTBA U IPHUMEHEHUE.
Baxwueiimme conu mENOYHO - 3eMETbHBIX METAJUIOB, UX 3HAUCHHE B IPUPOAC U JKU3HU YenoBeka. KapOoHaTs! 1 ruipokapOOHAThl KaIbIHs.
JXéctkocTh BOIBI: BpeMeHHas M MOcTOsiHHas. CrocoObl ycTpaHeHHsI BpeMEHHOH k&€cTkocTH. CrocoObl yCTpaHEHUS! MOCTOSHHOW KECTKOCTH.
HNonutsl. CoenuHeHUs allOMUHUS B MPUPOJAE. XUMHYECKHE CBOMCTBAa altoMMHMs. OCOOEHHOCTH OKCHAA M THJPOKCHJA ATIOMHHMS Kak
amOoTepHBIX coequHeHM. Baxxneiimume conu antoMunus (XJaopus, cyabdar).
OcobeHHOCTH CTpOCHHUs aToMa jkene3a. JKeneso B mpupoze. Baxueiimue pyast sxene3a. Okcunsl u ruapokcuanl xeesa(ll) u sxemesa(lll). Comu
xenesza(ll) u xxeneza(lll). OOHapyx eHHe HOHOB KAaTHOHOB 3KeJie3a B pacTBOpe. 3HaUCHHE COSTMHEHUN Kele3a.
Koppo3us xumuueckas u 3JIeKTpoXuMUIecKas. 3aluTa MeTauioB OT KOppo3uu. MeTasuibl B IpUpo/ie: B CBOOOJIHOM BHUJIE U B BUJIE COSAMHEHUN.
[lonsiTue o metasmypruu. YépHas u 1BeTHas Metautyprus. [lupomeramnyprus, ruIpoMeTauIyprus, 3JeKTpoMeTatyprus. JloMeHHsli nporecc.
[TepepaboTka uyryHa B cTajigb. DJIEKTPOJIU3 PACILIABOB.
JemoHcTpanuu

* BsaumopeincTsue HATPUs, TUTUS U KaJbLHS C BOJOM.

* ['opeHue HaTpusi, MarHusl U ’Kejae3a B KUCIOPOJIE.

* Bcnbiika TepMUTHON CMECH.

* BzanMopaelicTBHE CMECH MOPOLIKOB CEPBI U XKEIE3a, IUHKA U CEPHI.

* BsaumojeicTBUE aJIFOMUHUA C KUCIOTaMU, IIEI0YaMH U BOJIOM.

* BsaumopeicTBue xKele3a U MEIH C XJIOPOM.

* BzaumopeiicTBue Melu C KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTON M a30THOM KUCIIOTOM (pa30aBiIeHHON U KOHLIEHTPUPOBAHHOM).

* Okpacka MmIaMeHH COEMHEHUSIMH LIEJTOYHbIX METAJIOB.

* Okpacka IIaMEeHH COEUHEHNAMHU IIETOYHO3EMENbHBIX METAIIIIOB .

* Tamenue U3BECTH BOJOM.

* [lomydeHue ECTKOW BOJBI B3aNMOJEHCTBUEM YTIIEKUCIIOIO ra3a ¢ U3BECTKOBOM BOJOM.

* VYcTpaHeHHEe BpeMEHHOM KECTKOCTH KUTISTYCHUEM U JOOABKOU COIBI.

* VYcTpaHeHHE MOCTOSHHOM )XECTKOCTH T00aBKOU COJIBI.

*  VOoHWTHI ¥ IPUHITUTI UX IEeHCTBH (BUACO(PparMeHT).



*  Koutekuust npupOJHbIX COCIUHEHUN ATTFOMUHMUSL.

*  BuaeodparmMeHTs! u ciaiibl «OKCHI ATIOMUHUS U €70 MOTU(PUKALIAN.

* [lomyduenue am(poTEpHOTO TUAPOKCUIA ATTFOMUHHUS U UCCIEAOBAHNUE €T0 CBOMCTB.

e  Komreknusg « XMMUYECKHE HCTOYHHUKH TOKAY.

* Pe3ynbTaThl IJIUTEIBHOTO SKCIEPUMEHTA 110 U3YYEHHUIO KOPPO3UH CTATBHBIX U3/I€JIUIA B 3aBUCUMOCTH OT YCJIOBUM MPOIIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bomopomom.

*  BuneodparmenTs u cnaiapl «I[pou3BOACTBO UyryHa U CTaIH.

* BuneodparmenTs u cnaiiapl «3aenus u3 4yryHa u cTaim.

*  BuneodparmenTs u cnaiapl «IIpor3BoACTBO aTIOMUHHUSI.
JlaGopaTopHbI€ OTBITHI
39.B3aumopeiicTBre xkenesa ¢ pactBopoM cyabdara mexu( ).
40.TTony4eHne U3BECTKOBOM BOJIBI U OIBITHI C HEH.
41.Tlonyuenne ruapokcuaos xkeneza(ll) u (11).
42.KaueCTBEHHBIE peaKIMU Ha KATHOHBI JKeJe3a
[IpakTuueckue padboTh
6. TlomydeHne KECTKOM BOBI M CIIOCOOBI €€ YCTPAHEHHUSL.

7. PereHue SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTasuiby.
XuMus M OKpyKamoLas cpeaa

Crpoenue 3eMiu: apo, MaHTHsA, 3eMHast KOpa, UX XUMHYECKu# cocTas. JIutochepa u e€ xumudeckuit coctaB. Munepaisl. Pyl
Ocanounsie mopoasl. [lone3nsie uckonaemble. XUMUYECKUN COCTAaB rUIpocepbl. XUMHUECKHI cOCTaB aTMOC(EpBI.
HcTOYHMKYM XMMHUYECKOT0 3arps3HEHHsI OKpYy»Karoliel cpesbl. [ 1obanbpHble sKoornyeckrue npo0aeMbl YeIoBeYecTBa: NapHUKOBBIN 2P dexT,
KHCJIOTHBIE JTOKAH, 030HOBBIE JIBIPbl. MeXTyHapOIHOE COTPYTHHUUECTBO B 00JIACTH OXPaHbl OKPYKAIOLIEH Cpelibl OT XMMUYECKOT0 3arpsiI3HEHUS .
«3enénas XuMus».
JdemMoHCcTpauuu
* Bugeodparmentsl u cnaitipl «CtpoeHne 3eMin U €€ XMMUYECKHIA COCTaB.

* Kosieknus MUHEpPaJIOB U TOPHBIX OPO.



*  Komnekuus «Pynbl METAILIOBY.
*  BuzneodparmenTs U craitpl «I moOanbHbIE SKOIOTHYECKHE TTPOOIEMbI YETOBEUECTBAY.
JIaGopaTOopHBbI€ OIBITHI

43. V3yuenue rpanuTa.

O0001eHne 3HAHUI IO XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.
HoaroroBka Kk OCHOBHOMY Irocy1apCTBEHHOMY 3K3aMeHy
CtpoeHue aToMa B COOTBETCTBUU C MOJIOKEHUEM XMMHUECKOro 3yieMeHTa B [lepuonnueckoii cucreme. CTpoeHHE BELIECTBA: XUMUYECKAs CBA3b

U KPUCTAJUTMYECKHE PEIETKH. 3aBUCUMOCTh CBOMCTB 00Pa30BaHHBIX 3JIEMEHTAaMH MTPOCTHIX BEMIECTB (METAJUIOB, HEMETAIUIOB, 0J1aropoIHBIX
ra3oB) OT MOJIOXEHUS 3J1eMeHTOB B [lepuoanueckoii cucreme. TUNOIOrUS HEOPraHUYECKUX BEILECTB, JIEJIEHUE UX Ha KJIACChl U TPYIIIIHI.
IIpencraBurenmu.
[Ipu3Haku U yciaoBUsI IPOTEKAHUSI XUMUYECKUX peakluil. TUIOI0Orus XMMUYECKUX peaklui M0 pa3InyHbIM OCHOBaHUSAM. Peakuinu HOHHOTO
oOMeHa. OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIE PEAKIIUU.
XUMHUECKUE CBOICTBA MPOCTHIX BEIIECTB. XapaKTepPHbIE XUMHUECKHE CBOICTBA COIE00pa3yoIMX OKCHJI0B, THAPOKCUIOB (OCHOBAHUHM, KMCIIOT U
aM(OTEPHBIX THAPOKCHU]IOB), COJIEH.



YyeOHo-TeMaTHYeCKHIl IJIaH

Ne HaumenoBanue pa3zaenos (Tem) KosmuecTBo yacos B ToMm unciie Ha mpoBeaeHue
110 IIporpamme [TpakTrueckux padot KonTtponbnbIx
pabor
8 knacc
1 HavanpHple NOHATHSA U 3aKOHBI XUMUU 21 2 2
2 Baxneiiime npeacTaBuTeIM HEOPraHUIECKUX BEIICCTB. 18 3 1
KonnuecTBeHHBIE OTHOIICHUS B XUMUH
3 OcHOBHBIE KJ1acChl HEOPraHUYECKUX COEeIMHEHUN 10 1 1
4 | Ilepuonnueckuii 3akoH u Ilepumonuueckas cucrema 8 1
xuMuueckux 3yemeHToB . Y. Menneneesa u ctpoenue
aToma
5 Xumuaeckas CBSI3b. OKUCITUTEIBHO - 11 0 2
BOCCTAHOBUTEJIHHBIC PEAKITHH
Peseps 2
Hroro 70 6 7
9 knacc
1 [ToBTOpEeHHe u 0000IIEHNE CBECHUH TIO KypCy 8 5 1
Kiacca. XUMUYECKUE PEeaKIHH
2 | X¥MHYecKHue peakliii B pacTBOpax 10 1 1
3 Hewmeramis!l 1 uxX coenuHEHUS 25 4 1
4 MeTamisl ¥ BX COSTMHEHUS 17 2 1
5 | XuMus u oKpykaromas cpeja 2




6 O06001IeHre 3HAHMI 110 XMMUH 32 KypC OCHOBHOM 7 1
mkoJibl. [ToaroroBka k OCHOBHOMY T'OCYIaPCTBEHHOMY
sk3ameny (OI'9)

Peseps 2

Hroro 68 7 5

IInanupyemMsle pe3yJibTAaThl 0CBOCHHS Y1eOHOI0 NpeaMeTa

[To 3aBepieHnI0 Kypca XUMUHU HA 3TaHE OCHOBHOTO 00111€T0 00pa30BaHUs BHITYCKHUKHA OCHOBHOM IIIKOJIBI IOJKHBI OBIAIETh CIACAYIOIIUME
pe3ysbTaraMu:

|. JIuunocTHBIE pE3yabTATHL:
1) ocosnanue coeii STHUYECKOI TPHHAIEKHOCTH, 3HAHUE MCTOPUM XUMHH M BKJIala POCCUICKON XMMUYECKOH HayKM B MUPOBYIO XUMHIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOLIEHHS K TIO3HAHHMIO XMMUM; TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIMXCS K CAMOPa3BUTHIO U

camM000pa30BaHUIO HA OCHOBE U3YYEHHBIX (PAKTOB, 3aKOHOB M TEOPHI XMMHUHU; OCO3HAHHOT'O BBIOOpA M MOCTPOEHHE WHANBUYaIbHOM
00pa3oBaTeNbHON TPACKTOPHH;

3)  Popmuposanie 1eNOCTHOMN €CTECTBEHHO-HAYYHONH KAPTHHBI MUPA, HEOTHEMJIEMOM YacThI0 KOTOPOI ABJIAETCS XMMUYECKas KapTHHA MUPA;
4) osnadenue coBpeMEHHBIM A3BIKOM, COOTBETCTBYIONIUM YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHOI MPAKTUKH, B TOM YUCIIE M XUMHYECKUM;
5) oceoenue connanbHBIX HOPM, TPABHII OBEICHHUS, Poieil 1 GOPM COIMANBLHOMN KU3HU B COLMYME, IPUPOJIE U YACTHOM KM3HH HA OCHOBE
9KOJIOTUYECKOH KyIbTyphl U 6€30aCHOT0 0OpallleHHs ¢ BEIleCTBaMH U MaTepHajIaMu;

6) Popmuposanie KOMMYyHUKATUBHON KOMIIETEHTHOCTH B OOIEHUM CO CBEPCTHUKAMH M B3POCJIBIMH B IIPOIIECCE 00pa30BaTeNbHOM,
0O0IIECTBEHHO MOJIE3HOH, yueOHO-HUCCIIeI0BATEIbCKOM, TBOPUECKOM U APYTrUX BUAOB AEATEIBHOCTH, CBA3aHHBIX C XUMUEH.

Il. MeranpenmerHsie pe3yabTarh:
1) onpeodenenue neneii cobcTBEHHOro 00yYeHH s, MOCTAHOBKA M (OPMYIMPOBAaHHUE I ce0sl HOBBIX 3a71ad;
2) naanuposanue TyTel TOCTHKEHHS KENAEMOTO PE3yIbTaTa 00yIeHHs XUMUM KaK TEOPETHIECKOTO, TAK U DKCIIEPMMEHTAIBHOTO XapaKTepa;
3) coommuecenue cBoMX NEWCTBHIL ¢ IITAHUPYEMBIMHU PE3YIIBTATAMH, OCYUECHEIeH e KOHTPOIIS CBOEH JIEATENBHOCTH B MPOIECCE JOCTHKEHHUS

pe3yibTara, onpedenienue Crioco00B IEHCTBUH TPU BBITIOJIHCHHH JA0OPATOPHBIX U MPAKTHYECKUX paOOT B COOTBETCTBHHM C ITPABMIIAMU TCXHUKH
0€30I1aCHOCTH;




4) onpedenenue NCTOUHMKOB XMMUYECKOI HHPOPMAIIUH, IOTyIEHHE U aHAIIM3 €&, CO3aHie MH(QOPMAIMOHHOrO IPOLYKTA U €r0 IPE3CHTALIHS;
5) ucnonvsosanie OCHOBHBIX MHTEIIEKTYaIbHBIX OIIEPALIMi: aHAIIM3a M CMHTE3a, CPABHEHHUS U CUCTEMATH3aIuK, 0000IIEH s U KOHKPETU3AIl|H,
8bls6IeHUe IPUINHHO-CIIEICTBEHHBIX CBSI3€H U nocmpoeHue JIOTUYECKOT0 PacCyKIACHHUS U YMO3aKII0YeHHsI (MHAYKTUBHOTO, I€JyKTUBHOTO U O
aQHAJIOTMH) Ha MaTepHalie ECTECTBEHHO-HAYYHOI'O COJIeP KaHNUS;

6) ymenue co3naroT, NPUMEHSATH U IPEOOPA3OBHIBATH 3HAKM U CUMBOJIBI, MOJIGIM M CXEMBI /I pelIeH s y4eOHbIX M MO3HABATENbHbIX 3a/1a4;

7) opmupoeanue u pazeumue 3K0I0rMUECKOr0 MBILLICHUS, yMEHHE IPUMEHATh €r0 B II03HABATE/ILHOIM, KOMMYHUKATHBHOM, COLMAILHOI
MPAaKTUKE ¥ MPOPECCUOHANBHON OPUEHTALINH;

8) cenepuposanue unieit u onpenenenue cpeiCcTB, HEOOXOIMMBIX IS UX PEaIU3alHHY.
I11. TIpeamernbie pe3ynbrarsi:

BoinyckHUK HAy4uTCS:

®  XapaKTepU30BaTh OCHOBHBIC METO/IbI IO3HAHUS: HAOJIOJCHIE, N3MEPEHUE, IKCIICPUMCHT;

® OMNUCHIBATH CBOMCTBA TBEPIBIX, )KUIKUX, TA3000pa3HBIX BEIIECTB, BBIJCIAS UX CYIIECTBEHHbIE IPU3HAKH,

® PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHH «aTOM», «MOJIEKYyIIay, «XUMHUYECKHH 2JIEMEHT), «TIPOCTOE BEIIECTBOY,
«CTIO’KHOE BEIIECTBOY, «BAICHTHOCTBY, «XUMUYECKAsl PEAKIIHs», UCTIOIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

® PpacKpBIBaTh CMBICI 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHON TEOPUH;

® pa3IUYaTh XUMHYECKHUE U PUINUCCKUE SIBIICHHUS,

® Ha3bIBaTh XMMHYECKHUE AJIEMEHTHI,

® ONpEeIeNsITh COCTAaB BEIIECTB MO UX GopMysam;

® ONpEIeIITh BAJIGCHTHOCTh aTOMA DJIEMEHTA B COCUHCHHUSIX;

®  ONpEeNeNsITh TUIl XUMUYECKUX PEaKIInit;

® Ha3bIBaTh MPHU3HAKU U YCIOBUS MMPOTEKAHUS XUMHUECKUX PEaKIIHii;

®  BBIABIIATH IPU3HAKH, CBUJICTEIHCTBYIONIUE O MTPOTEKAHUN XHMHUECKON pPEeaKIMy TIPH BBHITIOJTHEHHUH XUMUYECKOTO OTIBITA;

®  COCTaBIIATH (POPMYJIBI OMHAPHBIX COCTUHECHUIA,

® COCTaBJIATH YPAaBHCHUS XUMHUYECKHX PEAKIIHIA,

e coOmromaTh mpaBuia 6€30macHoOM padOTHl IPH MPOBEJACHUH OTIBITOB;

® TI0JIb30BAThCS J1aOOPATOPHBIM 000PYAOBAaHUEM U TTOCY/IOM;



BBIYHCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB;
BBIUHUCIISATH MACCOBYIO JI0JII0 XMMHUYECKOI'0 3JIEMEHTA 110 (OpMYJie COeAMHEHUS;

BBIUHUCIIATH KOJMUYECTBO, 00bEM HIIM MACCY BEIIECTBA I10 KOJUYECTBY, 00bEMY, Macce peareHTOB WM IPOAYKTOB PEAKIIUH;
XapakTepu3oBaTh (pU3nuecKre 1 XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB: KUCIOPOIa M BOAOPOA;

H0JTy4aTh, COOUPATh KUCIOPO U BOJOPOL;

pacrio3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KHUCIOPO, BOAOPOL;

PacKpbIBaTh CMBICH 3aKOHA ABOraapo;

PacKpbIBaTh CMBICI MOHATUH «TETJI0BOH 3(h(HEKT peakunn», «MOJSPHBIA 00BEM»;

XapakTepu3oBaTh (PU3NYECKHE U XUMUUECKUE CBOICTBA BOJIBI;

pPacKpbIBaTh CMBICI IIOHATUS «PaCTBOP»;

BBIYMCIIATh MACCOBYIO JIOJIK0 PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MacCOBOU JOJIEH paCTBOPEHHOI'O BEILIECTBA;

Ha3bIBATh COCUHEHUs U3YYEHHBIX KJIIACCOB HEOPTAHUYECKUX BEILIECTB;

XapaKTepu30BaTh PU3NYECKUE U XUMHUYECKHE CBONCTBA OCHOBHBIX KJIAaCCOB HEOPTAaHUYECKUX BEIIECTB: OKCHI0B, KUCIOT, OCHOBaHHM,
COJIeH;

ONPENEATh NPUHAIICKHOCTh BELIECTB K ONIPEACICHHOMY KJIacCy COEANHEHUN;

COCTaBJIATh (POPMYJIBI HEOPTaHUYECKUX COETMHEHUI N3yYeHHBIX KJIacCOB;

IIPOBOJUTE OIIBITHI, IIOATBEPKAAIOIINE XUMUUECKIE CBOMCTBA U3YYEHHBIX KIIACCOB HEOPraHUYECKUX BEIIECTB;

pAacIIO3HABATh OINBITHBIM IIyTE€M PACTBOPHI KMCIIOT U IIEJI0YEH 110 MU3MEHEHHUIO OKPACKU MHIMKATOPA;

XapaKkTEepU30BaTh B3aUMOCBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COEAVNHEHUM;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /. 1. Menneneesa;

OOBSACHATh (PU3NYECKHUIT CMBICII AaTOMHOTO (TIOPSIIKOBOI0) HOMEpa XUMUYECKOTO 3JIEMEHTa, HOMEPOB IPYIIIBI U IEPUOAA B IEPUOINUECKON

cucteme /1. 1. Meneneena;

00BSACHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHHSI aTOMOB, CBOICTB 3JIEMEHTOB B IIpe/ieiaX MajbIX IEPHO0B U INIaBHBIX MOATPYIII;
XapaKTepu30BaTh XUMHUYECKHE JIEMEHTHI (OT BOJOPO/1a A0 KaJIblUs) HA OCHOBE UX MOJIOKEHUS B teproaudecko cucreme 1. 1.
MenzeneeBa 1 0COOEHHOCTEH CTPOEHUSI UX aTOMOB;

COCTaBJISITh CXEMBI CTPOEHHUS aTOMOB NepBbIX 20 311eMEeHTOB nepuoanueckoil cucremsl /1. 1. Menneneesa;

PACKpPBIBATE CMBICII MOHSATHH: «XUMHUECKas CBA3b», «QJICKTPOOTPULATCIIBHOCTB»,



XapaKTepU30BaTh 3aBUCUMOCTh (PM3UUECKUX CBOIMCTB BEIIECTB OT THIIA KPHUCTAIMUYECKON PEIIETKH;

ONPENENATh BUJI XUMUYECKOM CBSI3M B HEOPIraHUYECKUX COCIUHEHUSX;

n300paxaTb CXEMbl CTPOCHHS MOJIEKYJ BEIIeCTB, 00pa30BaHHBIX Pa3HBIMHU BHIaMU XUMHUECKUX CBSI3EH;

PACKpBIBAaTh CMBICH MOHATHHN «MOH», «KATUOH», «AHHUOHY, <«AJEKTPOJIUTH», «HEIICKTPOJIUTHI», «IJICKTPOIUTHUECKAS JUCCOLIHAIUSY,
«OKHCIIMTEIIbY», «CTENEHb OKUCIEHUS», «BOCCTAHOBUTEIIbY, OKUCIECHUEY, «BOCCTAHOBJICHUEY;

OIPEEIATh CTENEHb OKHUCIIEHHSI aTOMa 3JIEMEHTA B COEIMHEHUY;

PacKpbIBaTh CMBICII TEOPHUH SJIEKTPOIUTHUECKOU JUCCOIUALUY;

COCTaBJISITh YPABHEHHSI SJIEKTPOIUTHUECKON TUCCOUMALIMN KUCIIOT, IEJI0UYel, COJIeH;

OOBSACHATH CYIIHOCTh IPOILECCA MEKTPOIUTUYECKON TUCCOLMALIMU U peaKluii HOHHOTO OOMEHa;

COCTaBIISITh IMOJHBIC U COKpAIIEHHbIE HOHHBIC YPAaBHEHUS peaKiii 0OMeHa;

OTIpeIeATh BO3MOXKHOCTh MMPOTEKAHMsI peaKluii HOHHOTO OOMEHa;

IPUBOJIUTH PEaKLUH, OATBEPHKAAIOIINE KAYECTBEHHBIN COCTAB PA3IMUHBIX BEIIECTB;

OTpPEEIATh OKUCINUTENb U BOCCTAHOBUTED;

COCTaBJISITh YPABHEHHSI OKMCIUTEIbHO ~-BOCCTAHOBUTENBHBIX PEAKIIUN;

Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUECKOU PEAKIINH;

KJIaCCU(DHUITUPOBATh XUMHUYECKUE PEAKIIMH 110 PA3TMYHBIM MTPU3HAKAM;

XapaKkTepU30BaTh B3aUMOCBSI3b MEXY COCTABOM, CTPOCHHEM M CBOMCTBAMHU HEMETAJLIOB;

MPOBOAMTDH OIBITHI MO MOJIYYEHUI0, COOMPAHHIO M U3YYCHHIO XUMUYECKUX CBOMCTB ra3000pa3HbIX BEHIECTB: YIIEKUCIOrO ra3a, aMMHUaKa;
pacrno3HaBaTh ONBITHBIM IYTEM ra3000pa3Hble BELIECTBA: YITIEKUCIIBINA a3 1 aMMHAK;

XapaKTepU30BaTh B3aMOCBSI3b MEX/1y COCTaBOM, CTPOEHHUEM U CBOWCTBaMU METAIIJIOB;

Ha3bIBaTh OPTaHUYECKUE BEIIECTBA MO UX POpMYyJIe: METaH, ITaH, dTHIICH, METaHOII, DTAHOJ, TJIUIEPHUH, YKCYCHAs KHCIIOTa,
aMUHOYKCYCHasi KUCIIOTa, CT€ApPUHOBAsI KUCIIOTA, OJIEMHOBAsI KUCIIOTA, TJII0K03a;

OIICHUBATH BIIMSHUE XUMUYECKOTO 3arps3HEHUSI OKPY’KAIOIIEH Cpeibl Ha OpTraHr3M YEIIOBEKa,

rpaMOTHO 00OpaIaThCs C BEIeCTBAMU B IOBCETHEBHOM JKU3HU;

OINpPEAEIIATH BO3MOKHOCTb IPOTEKaHUS PEAKLIUi HEKOTOPBIX MPEACTABUTEIEH OPraHNYECKUX BELIECTB C KUCIOPOAOM, BOJOPOIOM,
MeTaJlJIaMH, OCHOBAHUSMH, TaJIOT€HaMHU.

BI)IHYCKHI/IK IIOJIYUHUT BO3SMOXHOCTb HAYYHUTHCS:



* BBIJBUIATh U IPOBEPSTH SKCIIEPUMEHTAILHO TUIIOTE3bl O XMMUUECKHUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTAaBa U CTPOEHUS, UX
CIIOCOOHOCTH BCTYIaTh B XUMHUECKUE PEAKIIMM, O XapaKTepe U MPOAYKTaX pa3IMuHbIX XUMHUECKUX PEaKLIUH;

* XapaKTEepU30BaTh BEILECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIIMBAIOT IPUUMHHO-CIIEACTBEHHBIE CBSI3U MEX]Y JaHHBIMU
XapaKTepUCTUKAMHU BEILECTBa,

® COCTaBJISATh MOJIEKYJISIPHBIE U IIOJIHBIE HOHHBIE YPAaBHEHUS 10 COKPALEHHBIM HOHHBIM YPaBHEHUSIM;

* TIPOTHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSIBIATH OKHCIUTEIbHBIC UM BOCCTAHOBUTEIIBHBIE CBOWCTBA C YUETOM CTENEHEH
OKHCJICHUS JIEMEHTOB, BXOJISIINX B €r0 COCTAB;

® COCTaBJIATh YPABHEHUS PEAKIIUIl, COOTBETCTBYIOIIMX IOCIIEI0BATEIILHOCTH MIPEBPALLEHUI HEOPraHUYECKUX BELIECTB PA3IUUHbIX
KJIaCCOB;

* BBIJIBUTATH U MPOBEPSTH HIKCIIEPUMEHTAIBHO TUIIOTE3BI O PE3yJIbTaTaxX BO3ACUCTBUS pa3IMIHbIX (DaKTOPOB Ha U3MEHEHHE CKOPOCTH
XMMUYECKOH peakIui;

* HCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS ISl SKOJIOTMYECKH IPaMOTHOIO [TOBEICHUS B OKPYXKAIOIIEeH cpee;

* HCIOJIb30BaTh MIPHOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIUH NP BBINOJIHEHUH IPOEKTOB U Y4eOHO-HCCIeA0BATENbCKUX 3a/1a4 110
M3YYEHHUIO CBOMCTB, CIOCOOOB MOJyYEHHs U PaCIIO3HABAHUS BEILECTB;

* 00BEKTHBHO OLIEHMBATh HH(POPMALIMIO O BEIIECTBAX U XUMUYECKUX ITpoIeccax;

* KPUTHUYECKU OTHOCHUTHCS K IICEBIOHAYYHON MH(POpMAIH, HEJOOPOCOBECTHOM peKJIaMe B CPEJCTBAX MAacCOBOW MH(OpMALINN;

* 0CO3HaBaTh 3HAYEHHE TEOPETHUECKUX 3HAHUI 110 XUMUU JJI IPAKTUUECKOH 1eATEeIbHOCTH YEJIOBEKa;

* CO3JAI0T MOJIEM U CXEMBI JIJISl pelIeHHs y4eOHbIX U MO3HABAaTEIbHBIX 33a4; IOHUMATh HE0OXOJUMOCTh COOIIOACHUS TPEANNCAHUH,
IpeUIaraéMblX B MHCTPYKIHUSAX MO UCIIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUU U JP.



MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE

DenepanbHbIi rOCy1apCTBEHHBIN 00pa30BaTEeIbHBIN CTAaHAAPT MPEIyCMaTPUBAET U3YYEHHE Kypca XUMHH B OCHOBHOMW IIKOJE KaK COCTaBHOM
4acTH NpeaMeTHOH o6sacTu «EcTecTBeHHOHAYYHbIE IPEIMETBI».

Kypc xumun B 8—9 kiaccax paccuntan Ha 24aca B Henmeno B oObeme 140 ydueOHBIX yacoB. M3ydeHHe 3TOTO Kypca JaeT BO3MOXKHOCTh
BBIITYCKHUKY OCHOBHOM ILKOJIBI ycrienHo caath OI'D o XumuM Kak rnpeaMmera o Beloopy.

[Ipenmnaraemslii Kypc, XOTsl 1 HOCUT OOLIEKYIbTYPHBIM XapakTep W HE CTABUT 3a7ady NMpo(ecCHOHATBHOM MOIrOTOBKM OOYYaIOIINXCs, TEM HE
MEHee, MI03BOJISIET UM ONPEAETUTHCS C BBIOOPOM NMpoduist 00yueHHs B cTapuiel MIKoJIe.

YYEBHO-METOJANYECKOE OBECIIEYEHHUE

YMK «Xumus. 8 kimacc»

1. Tabpuensu O. C. Xumus. 8 kiacc: yaeOHUK 151 obmeoopazoBarenbHbix opranuzanuii / O. C. I'abpuensH, U. I'. Octpoymos, C. A. Crnagkos.
— M.: IIpocseuienue, 2019

2. Tabpuensn O. C. Xumusa. Meroauueckoe mocobue s 8 kiacca yueOHoe mocobme it obmreoOpa3oBaTenbHbix opranmuzanuii / O. C.
I'abpuensn, 1. B. Akcénosa, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019

3. Tabpuensa O. C. Xumus. COOpHUK 3aqay U ynpakHEeHHH. 8 kiacc: yyeOHoe mocobue [yt obuieobpa3zoBarenbHbIx opranuzanuit/ O. C.
I"abpuensn, Y. B. Tpurybuak M.: [Ipocsemenue, 2019

4, Tabpuensa O. C. Xwumwmsa. Terpags a1 7a00OpaTOPHBIX ONBITOB M TNPAKTHYECKMX pabor. 8 Kiacc: ydeOHOe mocoOme s
oOmeobpasoBarenbHbix opranuzanuii / C. 'abpuensn, U. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocBemenne, 2019

5. Taopuensa O. C. Xumus. Pabouas terpamb. 8 kiacc: ydeObHoe mocobue st oomeoopazoBatenbabix opranusanuii / O. C. Tabpuensa, C. A.
Cnankos, U. I'. OctpoymoB. — M.: [Ipoceemenue, 2019

YMK «Xumus. 9 knacce»

1. Tabpuensan O. C. Xumus. 9 knace : yueOHUK a7 o61eoOpazoBarenbHbix opranuzanuii / 0. C. Tabpuensn, W. I'. Octpoymon, C. A.
Cnangko. — M.: [Ipocsemenue, 2019

2. Tabpuensn O. C. Xumus. Metoandeckoe nocodue s 9 kiacca: yuaed. mocodue s odmeodpazoBarensHbix opranmszanmii / O. C. ['abpuensH,
U. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocBemienune, 2019

3. Taopuenssa O. C. Xumusa. COOpHUK 3a7ad W yIpakHEHHU. 9 kiacc : ydeOHoe mocobue s obmieoOpasoBarenbHbIx opranusanuii/ O. C.
INabpuensa, U. B. Tpury6uak. M.: [Ipocsemnienue, 2019

4. Tabpuensa O. C. Xwumwmsa. Terpamp s 1aOOpaTOPHBIX ONBITOB M TPAKTHUYECKHMX pabor. 9 kimacc : ydeOHOe mocoOue st
obmeobpaszoBarenbHbIx opranu3anuii /O. C. I'abpuensn, U. B. Akcénona, U. I'. OctpoymoB. — M.: IlpocBemenue, 2019

5. Tabpuensn O. C. Xumus. Pabouas Terpans. 9 kinace : yuebHoe mocobue i odmeodpasoBarenbHbix opranuzammii / O. C. I'abpuensH,



C. A. Cnagkos, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2022
Hngpopmayuonnsvie cpeocmea

WuTepHeT-pecypcsl
1. http://www.alhimik.ru [IpeacraBnensl pyOpUKH: COBETH aOUTYPUEHTY, YIUTEIIO XUMHH, CIIPABOYHUK (OYEHB OOJIbIIas 10100pKa TabauIl 1
CIPAaBOYHBIX MAaTEPUAJIOB), BECEasi XUMHsI, HOBOCTH, OJMMITNA/IbI, KyHCTKaMepa (Macca MHTEPECHBIX UCTOPUYECKUX CBEICHHI).
2. http://www.hij.ru XKypnan «Xumust 1 5KM3HbY» MOHATHO M 3aHUMATEIHHO PAaCCKa3bIBae€T 000 BCEM MHTEPECHOM, YTO MPOUCXONT B HAYKE M B MHPE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DiekTpoHHBII KypHAT « XUMUKH U XUMHSI», B KOTOPOM MPEICTABICHO MHOKECTBO
OTIBITOB 110 XUMUH, 3aHUMATEIbHOIN HH(OPMAIINH, TIO3BOJISIONIEH YBIICYh YIEHUKOB SKCIIEPUMEHTAIBHON YaCThIO MTPEIMETA.
4. http://c-books.narod.ru BceBo3amoskHas TuTeparypa Mo XUMHUH.
5. http://www.drofa-ventana.ru i3BecTHOE H31aTe/IbCTBO YUeOHOM uTepaTypsl. HOBMHKM HAydHO-TIOMYJIAPHBIX M 3aHUMATEIbHBIX KHUT [0 XUMHH.
6. http://1september.ru Xypnan st yauteneil 1 He TOJIBKO. bojbIioe Kom4ecTBO paboT YYCHUKOB, B TOM YHUCIIE M UCCIICA0BATEIILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOIBHBINA TOPTAl CO CChUIKAMU Ha 00pa30BaTEIbHbBIC CANTBI TI0 XUMHUHU.
8. www.periodictable.ru CO0pHUK cTaTell 0 XUMHUYECKUX JIEMEHTaX, HIUTFOCTPUPOBAHHBIN SKCIIEPUMEHTOM



Ka.]'leH)IapHO- TEMATHIECCKOEC IIJIAHUPOBAHUE

8 kiacc
Ne Hara Tema ypoka dopma Buabl yueOHO# qeiTeJIbHOCTH
n/n Ilnan dakTt OpraHu3anumn
ypoOKa
HavyanbHble NOHATHS U 3aKOHBI XUMHUH (21 1)
1 ITpenmer xumuu. Pons xumnn Ypok ycBoeHus OOBACHSIOT, YTO NPEAMETOM M3YyUEHUS XUMUU SBIISAIOTCA
B )KM3HU YEJIOBEKA HOBBIX 3HAHUI BELIECTBA, UX CBOWCTBA U UX IpeBpanieHus. PasdnnyaroT Tena u
BELIECTBA, BELIECTBA U MAaTEPHUAJIBbl. Y CTAHABIMBAIOT IPUYMHHO-
CJIEJICTBEHHBIE CBSA3HM MEXK/y CBOMCTBAMM BELLECTB U UX
IIPUMEHEHUEM
XapakTepusyroT MOJIOKUTEIbHYIO U OTPULIATENIbHYIO POJIb XUMUU
B )KM3HHU COBPEMEHHOI'0 00LIeCTBa.
ApPryMEHTHPYIOT CBOE OTHOIIEHUE K XeMOo(pmimu 1 xeMohoOuu.
2 MeToapl H3y4eHHs] XUMUU VYpok ycBoeHus XapakTepu3yloT OCHOBHBIE METOAbl H3Y4YEHMsS] E€CTECTBEHHO-
HOBBIX 3HAHUI HAyYHBIX JUCLHUIUIMH.
IIpuBomAT mnpuMeEpbBl  MaTEepUANBHBIX M 3HAKOBBIX WM
CUMBOJIBHBIX MOJIENIEH, MHCIONb3yEeMbIX Ha YypoKax (pU3MKH,
OuoJIOTuy U reorpaum.
Cobuparor 00bEMHBIE U IIAPOCTEPIKHEBBIE MOJEIU HEKOTOPBIX
XMMHUYECKHX BEIIECTB
3 Bxonnas quarsocruueckas KonTponbublii ypok | [IpuMeHsIOT Ha IpaKTUKe paHee U3y4eHHBIH MaTepua, padboTas
pabota 10 TPYIIaM C 3alaHUsIMU Pa3HOTO YPOBHS CIIOKHOCTH,
BBITIOJIHSIIOT KOHTPOJBHYIO PalOTYy.
4 ArperaTHbl€ COCTOSIHUS Ypok ycBoeHus Pa3nuyaroT Tpu arperaTHbIX COCTOSIHHSI BEILIECTBA.
BEIIECTB HOBBIX 3HAHUI VYcTaHaBIMBaIOT B3aUMOCBSI3U MEX]ly HUMU Ha OCHOBE B3aWMHBIX
MIEPEXO/I0B.
NnmocTpupytoT 3TH Nepexoibl IpUMepamH.
HaGnronaroT XuMHU4YeCcKUid SKCIIEPUMEHT U delarom BBIBOJbI Ha
OCHOBE HaOIIOAEHUI
5 IT. p Ne 1 «3HakomMcTBO C Vpok - npaktukym | PaGorarot ¢ 1abopaTopHbIM 000pYyJOBaHHEM U HAarpeBaTEIbHBIMU

1ab60paTOpPHBIM
obopynoBanueM. IIpasuna Th
pu paboTe B KabuHeTe
XUMHMD

npubopamMu B COOTBETCTBHUH C TIPABUIIAMHU TEXHHUKH
0€30I1aCHOCTH.

BbImonHsAI0T pocTeiiime MaHUTYISIHH € TAO0PaTOPHBIM
000pyI0BaHUEM: C JJAOOPATOPHBIM IITATHBOM, CO CIIUPTOBKOM




OdopmsItoT OTYET O MPOCIIaHHON paboTe

duznueckue sIBJICHUS B
XUMUHU

KomOunupoBaHHbIi
YPOK

Paznmuaror (i)I/ISI/I‘IeCKI/Ie U XUMHNYCCKHUEC ABJICHUSA, YUCTBIC
BenlecTBa u cMecu. Kimaccuduuupyror cmecnu.

[IpuBOASAT mpUMEPBI CMECEH PA3JIMYHOTO arperaTHOro
COCTOSIHUS. Y CTAaHABJIMBAIOT IPUYUHHO-CIICICTBEHHBIE CBSA3U
MEXIy (PU3NYECKUMHU CBOMCTBAMHU BEIIECTB CMECH U CIIOCOOAMHU
UX paszzaesieHus. PaznuyaroT ux, ONUCHIBAIOT U XapaKTEPHU3YIOT
MPAKTUYECKOE 3HAYCHHUE.

[T.p.Ne 2 «AHayu3 OYBBI»

YPOK - IPaKTUKYM

PaGoTatot ¢ mabopaTopHbIM 000pyAOBaHUEM U HArpeBaTeIbHBIMU
pudOpaMu B COOTBETCTBUU C TIPaBUIIAMHU TEXHUKHU
0C30ITaCHOCTH.

BrinonssioT npocreitiue npuémMel 00paiieHust ¢ 1ab0paTOpHBIM
000pyTI0BaHHEM: BOPOHKOH, (PUIILTPOM, CITUPTOBKOH.
HaGnromaror 3a cBOMCTBaMU BEIISCTB U SIBICHHUSIMH,
MIPOUCXOISIIIIUMU C BEIIECTBAMH.

OnuChIBalOT XUMUYECKHHN SKCIIEPUMEHT C TTOMOIIBIO PYCCKOTO
(pomaHOTO) SI3bIKA U SA3bIKA XUMHH.

JlenaroT BBIBOJBI MO pe3yJibTaTaM MPOBEIEHHOTO YIKCIEPUMEHTA

ATOMHO- MOJIEKYJISIPHOE
yueHre. XUMUYECKHE
3JIEMEHTBI

Ypok ycBOeHHs
HOBBIX 3HAHUU

OOBACHAIOT YTO TAKOE XUMUYECKHI SJIEMEHT, aTOM, MOJIEKYJIa,
AJUTOTPOTINS, NOHBI.

PaznuuaroT mpocThie U CIOKHBIE BEIIECTBA, BEIECTBA
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO CTPOCHUSI. Ycmanasnusaiom
MPUYUHHO-CIIEACTBEHHBIE CBSI3M MEK]ly COCTABOM MOJIEKYI U
CBOMCTBAMH AJTIOTPOMHBIX MOAUDHUKAINI KUCTIOPO/a.
@OopMyIHPYIOT OCHOBHBIE MOJIOKEHUSI AaTOMHO-MOJIEKYJISIPHOTO
YUCHHS

3HaKH XMMHUYECKHX
OJICMCHTOB.

Ypoxk-uccienoBanue

Ha3piBatoT u 3anuchIBalOT 3HAKU XUMUYECKUX 3JIEMEHTOB.
XapaktepuzyroT HHGOPMAIINIO, KOTOPYIO HECYT 3HAKH
XUMHUYECKUX HJIEMEHTOB.

OOBACHSIOT STUMOJIOTUYECKHE Havala Ha3BaHUM XUMHYECKUX
AJIEMEHTOB M X OTAEJIbHBIX TPYIIIL.
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[Tepuonnueckas Tabauia
XAUMHUYeCKuX djemMenToB /Jl. M.
Menneneena.

Ypoxk-uccienoBanue

OnuChIBalOT CTPYKTYPY TaOIUIIBI XUMHUECKHUX daemMeHToB /1. .
MenneneeBa. PaznnyatoT KOpOTKONEPHOIHBIN U
JUIMHHOIIEpUOIHBIN BapuaHThl [lepuoanueckoii cucremsr /. U.
Menpeneena




11 Xumuyeckue GopmyIibl Ypok ycBoeHus OT00pakaroT COCTaB BELIECTB C MOMOIIBI0 XUMHUUECKUX (OPMYIL.
HOBBIX 3HAHUU Pasznuyarot nHIekch u koddunmentsr. Haxoasa
12 Xumuueckue GopmyIisl Ypok-uccieIoBaHue | OTHOCUTENBHYIO MOJIEKYJISIPHYIO MAacCy BEIIECTBA U MAaCCOBYIO
JIOJIF0 XMMHYECKOI'0 JIEMEHTA B COEMHEHHH.
TpancaupyroT HHGOPMAIUIO, KOTOPYIO HECYT XUMHUYECKUE
bopmyIb
13 BaneHTHOCTB Ypok ycBoeHus OOBACHAIOT YTO TaKOE BaJIEHTHOCTh. [loHNMalOT oTpakeHue
HOBBIX 3HAHUI NOPsAJIKAa COEIMHEHNUS] aTOMOB B MOJIEKYJIaX BELLECTB

14 BanentHocth VYPOK-TIPakTUKYM | IIOCPEACTBOM CTPYKTYPHBIX (hopMyIl. Yyarcst cCOCTaBIATh
(bopMyJibl COEIMHEHNUH IO BaJICHTHOCTH U OIIPEJIEIISITh
BaJICHTHOCTh DJIEMEHTA 10 OPMYJIE €er0 COSAMHEHUS

15 XHUMUYECKUE PEAKIIUU. O6o0maromuii ypok | XapakTepU3yIOT XUMUYECKYIO PEaKIIUI0 U €€ Y4aCTHUKOB
(peareHThI U MMPOAYKTHI PEAKIIUH).
OnuceiBalOT MPU3HAKU U YCIOBUS TEUEHUS XUMHUECKUX
peakiuii. Paznuuarot sK30TepMHUYECKUE U SHTOTEPMHUUECKHE
peakiuu. COOTHOCAT PEaKIMK TOPEHUs U SK30TEPMUUECKHE
peaxkuuu.

16 3aKOH COXpaHEHMS MAaCChI VYpok ycBoeHus DOopMyIMPYIOT 3aKOH COXPaHEHHs Macchl BemecTB. COCTaBIAOT
BeUIeCTB. XUMUYECKHE HOBBIX 3HAHUI Ha €ero OCHOBE XMMHUYECKHE YpaBHEHUsI. TpaHCIUPYIOT
ypaBHEHUS uHpOpMaIHIO, KOTOPYIO HECYT XUMUYECKHUE YPABHEHUSI.

17 XUMUYECKUE YpaBHEHHUSI VPpOK - MPakTUKyM | DKCIIEPUMEHTAIILHO MOATBEPKIAIOT CIPABEUIMBOCTh 3aKOHA

COXPaHEHMsI MACChl BELLIECTB
18 Tunsl XUMUUYECKUX peakuui VYpok ycBoeHus Knaccupunupyror xuMudeckue peakluy 10 Npu3HaKy 4ucia u
HOBBIX 3HAHUI COCTaBa PEareHTOB U MPOJYKTOB. XapaKTepU3YIOT POJIb
19 THUnsl XUMAYECKUX peakIui YpOK -IpakTUKyM | KaTaJM3aTopa B IPOTEKAHUH XMMHUYECKON PEaKIIHU.
HaGnronaioT ¥ ONMMCHIBAIOT XMMHYECKUHM SIKCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKa XUMUU
20 [ToBropenue n o6o0menue Temsr| O0o0maronMii ypok | O000MIAIOT ¥ CHCTEMATU3UPYIOT CBOM 3HAHUS TI0 TEME:

XUMHN»

«HauanbHBIE TTOHATHS ¥ 3aKOHEI

«HayanpHble MOHATHUS U 3aKOHBI XUMHUWY. [IpUMEHSIOT Ha
NPaKTHUKE paHee U3YYeHHBIH MaTepual, paboTas Mo IpyInam ¢
3aJJaHUSIMU Pa3HOTO YPOBHS CJIOKHOCTH
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K.p.Ne 1 «HauanbHble mOHATHS U
BaKOHBI XUMUM

Ypok — KOHTpOJIA
3HAaHUU
o0ydJaronmxcs

[TpuMeHsIOT Ha IpaKTUKE paHee N3YUYEHHBIN MaTepual, padoras
0 TPYIIaM C 33JaHUSIMUA Pa3HOT'O YPOBHS CIIOKHOCTH,
BBITMIOJHSIOT KOHTPOJIBHYIO PaboTy.

Ba:xuHeiinmue npeacraBuTe/ M Heoprannveckux Bemects. KosmmyecrBenubie oTHOMEHHs: B xumuu (18 1)
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BOSIIYX n €ro coCran

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yrT 00BEMHYIO JTOJII0 KOMIIOHEHTA TaKOW MPUPOTHON
ra30BOM CMECH, KaK BO3/yX, M PaCCUUTHIBAIOT €€ 110 00BEMY 3TOM
cMecu. ONUCHIBaIOT 00BEMHBIN COCTaB aTMOC(EPHOTO BO3ayXa U
MMOHUMAIOT 3HAYCHHE MOCTOSHCTBA 3TOTO COCTABA JIJIS 3/I0POBBS
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Kucnopon

Ypok ycBoeHHUs
HOBBIX 3HAHUH

XapakTepu3yloT 030H, KaK aJZIOTPOITHYIO MOIU(DUKALIHIO
kuciopoja. OnuceiBaloT (GU3NYSCKHUE U XUMUYCCKHUE CBOKCTBA,
MOJIyYEHHE ¥ PUMEHEHUE KUCIIOPOa C UCIIOIb30BaHUEM
PYCCKOTO (POAHOTO) SI3bIKA U SA3bIKA XUMHH.

YcTaHaBIMBAaKOT MPUYUHHO-CIICICTBEHHBIC CBSI3U MEKITY
(hM3UYECKUMHU CBOKMCTBAMM KHCJIOPOa M CIIOCO0aMHM €ro
cobupanus. [IpoBoasT, HAOIIOIAIOT M OMUCHIBAIOT XUMHUYSCKHI
AKCIIEPUMEHT 10 MTOTYICHHIO, COOMPAHUIO M PaCTIO3HABAHUIO
KHCIIOpPOJIa C COOJII0IEHNEM MPABUI TEXHUKU O€30MaCHOCTH

24

I1. p.Ne3 «Ilonyuenue,
coOupaHue U pacro3HaBaHUE
KHCIIOpOIa»

YPOoK MIpakTUKyM

PaGoratot ¢ maGopaTopHbIM 000PYAOBaHUEM U HarpeBaTeIbHBIMU
npruOOpaMy B COOTBETCTBUU C MMPABUIIAMH TEXHHUKHU
6e3omacHOCTH. BEIMOTHSIOT IpocTeiiime npuéMbl 0OpaIieHus ¢
nmabopaTOpHBIM 000PYyI0BaHUEM: COOMpPATh MPUOOP ISt
MOJTyYEHUs Ta30B, IPOBEPSATH €r0 Ha TEPMETUYHOCTD U
MCIIO0JIB30BAaTh I TIoJTydeHust kuciaopoaa. CoOuparoT KHCIOPOT
METOJIOM BBITECHEHHSI BO3/IyXa U pacro3HaroT ero. Habmogator
3a CBOMCTBaMHM BEIIECTB U SBJICHUSIMH, TPOUCXOSIIUMHU C
BelecTBaMu. ONUCHIBAIOT XUMUYECKHUIN SKCIIEPUMEHT C
MOMOIIIBbIO €CTECTBEHHOTO (PYCCKOI0 UM POJIHOTO) SI3bIKA U
s3bIKa XUMUHU. COCTaBJISAIOT OTYET MO Pe3yJIbTaTaM MPOBEACHHOTO
HKCIIEPHMEHTA

25

OKcuapl

Ypoxk-uccienoBanue

Bhiensior cyuiecTBeHHbIE IPU3HAKU OKCHI0B. J[atoT Ha3BaHMs
OKCHJOB 10 UX popmynam. CocTaBisoT GOPMYIIbI OKCHIOB IO UX
Ha3BaHUSAM. XapaKTEPU3YIOT TAKUX NPEACTABUTEIEH OKCHUJIOB,
KaK BOJia, YIJIEKUCIIBIN I'a3 U HeraméHasi U3BeCThb
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Bonopon

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yIOT COCTaB MOJICKYJIbI, (QU3UUYECKHE U XUMUICCKUEC
CBOMCTBA, MMOJyYCHUE U IPUMEHEHHE BOAOPOJIA. Y CTaHABIMBAIOT
NPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKTY GHU3NUSCKIUMHU
CBOMCTBaMH U CIIOCOOAMU COOMPaHUs BOJIOPOAA, MEXKTY
XMMHUYECKHMMHU CBOMCTBAMH U €r0 PHUMEHEHUEM.
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[L.p. Ne4 «llonyuenue,
coOupaHHe U pacro3HaBaHUE
BOJIOpOZa»

YpoK-nIpakTUKyM

PaGorator ¢ nabopaTopHbiM 000pyIOBaHUEM U
HarpeBaTebHBIMU MPUOOpPaAMHU B COOTBETCTBUHU C IIPABHIIAMU
TEXHHUKHU 0€30MaCHOCTU. BBIMONMHIIOT MpOCTEHIIHE MPUEMBI
oOparieHus ¢ 1abopaTopHbIM 000PYAOBaHUEM: COOUPATH TPUOOP
JUTSI TIOJTY9ICHHS Ta30B, MIPOBEPATH €ro Ha TEPMETHYHOCTD U
MCIOJNIb30BaTh AJIs oNydeHus: Bojopoaa. CoOuparoT BOIOpOI
METOIOM BBITECHEHUS BO3/lyXa M pacro3HaroT ero. Habmomaror
3a CBOMCTBaMH BEIIECTB U SIBJICHHUSIMH, IPOUCXOSAIINMHU C
BemecTBamMu. ONMUCHIBAIOT XUMUYECKUN IKCIICPUMEHT C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UJIM POJIHOTO) S3bIKa U
si3pIKa XUMUHU. COCTaBISIOT OTUYET 1O Pe3yIbTaTaM MPOBEICHHOTO
HKCIIEPUMEHTA
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Kucnotsl

Ypok ycBoeHus
HOBBIX 3HAaHUN

AHaAM3UPYIOT COCTaB KUCJIOT. Pacrio3HalOT KUCIOTHI C TOMOIIBIO
WHIUKATOPOB.  XapakTEepU3YIOT  HMPEICTABUTENEH  KHUCIOT:
COJNIHYI0O M CepHyr.  XapakTepu3yloT  pacTBOPHUMOCTb
COEIMHEHUH C MOMOIIBIO TaOIUIBI PACTBOPHUMOCTH.
YcraHaBaInBaIoT MPUYUHHO-CJIICACTBCHHBIC CBsI3H1 MCXKOY
CBOICTBAMH COJSHOM UM CEpPHOM KHCIOT M 0O0JacTsIMH UX
MMPUMCHCHUS.
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Comn

Ypoxk-uccienoBanue

XapakTepus3yloT COIM Kak IPOAYKTHl 3aMEILIEHUs BOAOpPOAA B
KHCJIIOTE Ha MeTaUl. 3amuchiBaloT (OPMYJBl  COJIeH  TIO
BasieHTHOCTH. Ha3piBaroT conu no hopmysam.

Hcnonp3ytoT TaOdMIly pacTBOPUMOCTH I XapaKTEPUCTHUKH
cBOMCTB conel. [IpoBoasT pacuérsl o hopmynam coseit

30

KomnmuectBo BemiecTsa

Ypoxk-uccienoBaHue

OOBACHAIOT YTO TaKOE KOJUYECTBO B€IICCTBA, MOJIb, ITIOCTOSIHHAaA
ABOl"aI[pO, MOJIIpHasA Macca.

31

Pemenue PaCUYCTHBIX 3a1a4

YPOK- IpakTUKyM

PemraroT 3amadm ¢ UCIOJIB30BAHUEM MOHATUN «KOJIMYSCTBO
BCIICCTBA», «KMOJIApHAA MacCay, «IOCTOIHHAsA ABoranpo
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MonsipHbiii 00BEM
ra3000pa3HBIX BEIIECTB

Ypok ycBoeHUs
HOBBIX 3HAHUU

OOBSACHSAIOT YTO TAaKOE€ MOJISIPHBIN 00bEM ra30B, HOPMAILHBIC
ycioBHs. Pemaror 3agaum ¢ HCNIOJIb30BAHUEM MOHATHI




«KOJIMYECTBO BCIUICCTBA», «KMOJIsIpHasd Maccay», «MOJ'I?[pHBIfI 00BEM
ra3soB», «<IIOCTOAHHAasA ABora;[po».
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Pacuérel no xummyeckum
YpaBHEHUSIM

Ypok ycBoeHus
HOBBIX 3HAHUU

34

Pacuérel no xummyeckum
YpaBHEHUSIM

VYpok - IpakTUKyM

XapakTepu3yroT KOJUYECTBEHHYIO CTOPOHY XUMHUUECKUX
00BEKTOB U MPOIECCOB. PemtaroT 3a1aun ¢ UCIOJIb30BAHUEM
HOHATUH «KOJMYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBI 00BEM I'a30B», «IIOCTOSIHHAST ABOTagpo»
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Bozaa. OcHoBanus

Ypoxk-uccienoBanue

OOBSACHSAIOT YTO TAKOE «OCHOBAHUSY, KIIIEJI0YN», «KA4eCTBEHHAs
peaxkuusy», «uHauKarop». KinaccuguuupyoT ocHoBaHHS 110
pacTBOpUMOCTH B Bojie. OnpeensitoT NpUHAAICKHOCTH
HEOPraHMYECKUX BEIIECTB K KJIacCy OCHOBaHHIA 1O (hopmyIie.
XapakTepus3yroT CBONCTBA OTIENIbHBIX MPeICTaBUTENCH
ocHoBaHUH. Mcnonb3yroT TabauIly paCTBOPUMOCTH IS
omnpezieNieHus] PACTBOPUMOCTH OCHOBAHHIA.
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PactBopsl. MaccoBas noiist
PacTBOPEHHOTO BEILIECTBA

Ypok pereHus
3a1a4

OOBACHSIOT UYTO TAKOE «MACCOBAs JI0JISI PACTBOPECHHOTO
BEIECTBay. Y CTaHABIMBAIOT aHAJIOTUU C 00BLEMHOM J0IeH
KOMITIOHEHTOB T'a30BOii cMecH. PelaroT 3a1a4u ¢ HCIOJIb30BaHUEM
MMOHSTHI «MaccoBas JOJIS 3JIEMEHTA B BEILIECTBE», «MacCoBas
JIOJIsl PACTBOPEHHOTO BEIIECTBAY, «00BEMHA J10JISI Ta3000pa3HOTO
BEIECTBAY
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ILp. Ne 5 «IIpurorosienue
pacTBOPOB COJIEH C UX
3aJlaHHOM MacCOBOM J0JICi»

VYPpOK - IpakTUKyM

PaGoTatot ¢ mabopatopHbIM 000pyAOBaHUEM U HArPEBATEIbHBIMU
npubopaMy B COOTBETCTBHHM C MPABUIIAMHU TEXHUKH
0e30macHOCTH. BBIMOMHAIOT mpocTeiiine npueMsl 00palieHus ¢
71a00paTOPHBIM 000PYIOBAaHUEM: C MEPHBIM LIMJIMHIPOM, C
Becamu. HaOrogaroT 3a cBOMCTBaMU BEIIECTB U SIBJICHUSIMH,
MPOUCXOSAIIMMU C BeriecTBaMu. OMUCHIBAIOT JKCIEPUMEHT C
MTOMOMUIBIO €CTECTBEHHOT'O (PYyCCKOTO UJIM POJIHOTIO0) S3bIKa U
A3bIka XUMUHU. COCTaBISIOT OTUYETHI IO Pe3ysbTaTam
MIPOBEJICHHOTO SKCIIEPUMEHTA
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O00011IeHE U CUCTEMATH3AIUA
3HAHUH 110 TeMme: «BaxxHnenmme
MIPEACTABUTENH
HEOPraHUYECKHX BEIECTB.
KonnuecTBeHHBIE OTHOIIEHUS B

Oo6o0maromuit ypok

O0600MIAI0T ¥ CHCTEMATU3UPYIOT CBOU 3HAHUS T10 TEME:
«Baxuennme MMpEACTABUTCIIN HCOPTAaHNIYCCKUX BEIICCTB.
KonunuecTBeHHBIE OTHOIIEHUS B XUMUN. HpI/IMeHHIOT Ha
MPAKTUKE paHee U3YUYEeHHBIN MaTepual, padoTas 1o rpymmnam ¢




XUMHN

3aaHUsIMHU Pa3HOIr0 YPOBHSA CJIIOXKHOCTHU

39 K.p.Ne2 no Teme: «Baxneimue | Ypok — koHTpoist | [I[pUMEHSAIOT Ha MpakTHKE paHee U3y4YeHHbIH MaTepuall, paboTas
MIPEACTABUTENH 3HaHUI I10 TPYIIAaM C 33JaHUSIMU PA3HOI'O YPOBHS CJI0KHOCTH,
HEOPraHUYECKUX BEIIECTB. BBITOJIHSIOT KOHTPOJIBHYIO PadoTy.
KonnuecTBeHHbIE OTHOLIEHUS B
XUMUU»
OcHOBHBIE KJIaCChl HeOPraHu4yeckux coequnenui (10 v)
40 Oxcuppl: Ki1accupuKamus u Ypok ycBoeHwus OOBSCHSAIOT YTO TAKOE HECOJICOOPA3YIONTNE OKCH/IBI,
CBOMCTBa HOBBIX 3HaHUI coneo0pa3yrolne OKCUAbl, OCHOBHbIE OKCHUJIbI, KHCIIOTHBIE
OKCHU/JIbI. XapaKTepU3yrT 00lMe XMMUYECKHUE CBONCTBRA
coneo0pa3yrIIUX OKCHI0B (KUCIOTHBIX B OCHOBHBIX )
CocTaBIiIOT YpaBHEHHUS PEaKUi C y4acTUEM OKCHJIOB.
Habmro1at0T 1 ONUCHIBAIOT PEeaKIMK C y4aCTHEM OKCHIIOB C
MIOMOUIbIO ECTECTBEHHOT'O (PYCCKOT'O UJIM POJIHOTIO0) s3bIKa U
A3bIKa XUMUU. [IpOBOAAT OMBITHI, HOATBEPKAAOIINE
XUMHUYECKHE CBOMCTBA OKCHUJIOB C COOJIIOJIEHUEM MPABUIT TEXHUKU
0e3onacHoOCTH
41 OcHoBanus: knaccupukanus u | Ypok-uccienoBanue | COCTaBISIIOT ypaBHEHHs peaklUid ¢ ydacTHeM OCHOBaHUH.
CBOICTBA Ha6nronaroT v omuchIBalOT peakiiiy ¢ y9acTUEM KUCIIOT €
MOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO MIJIM POAHOTO) SA3bIKA U
sI3bIKa XUMUU. [IpOBOJSAT OMBITHI, MOATBEPKAAIOIINE
XMMUYECKHE CBOWCTBA OCHOBAHUIL, C COOIIOICHUEM TTPaBHII
TEXHHUKHU 0€3011acHOCTH
42 Kucnotsl. Kmaccuduxarnms Ypok ycBoeHus XapakTepu3yroT 00IIKe XUMUYECKHUE CBOMCTBA KMCIIOT
KHCIIOT HOBBIX 3HAHUI CocCTaBlIOT YpaBHEHUS peaKUil C y4acTUEM KUCIOT.
= —— HabmroaroT 1 ONMCHIBAIOT peakiMy ¢ y4aCTHEM KHUCIIOT C
43 CaolicTBa KUCIIOT KoMOuHMpoBaHHBIIH
ypoK MTOMOMUIBIO €CTECTBEHHOT'O (PYyCCKOTO UJIM POJIHOTO) S3bIKa U

A3BIKA XUMUH.
[TpoBOAST OIBITHI, MOATBEPKIAIOIINE XUMHIECKHE CBOMCTBA
KHCIIOT, C COOJIFOICHUEM MPABUI TEXHUKU O€30MaCHOCTH
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Knaccudukanms conei

Ypok ycBoeHus
HOBBIX 3HAHUU

PazanuaroT nmoHsATHA «CPEAHUE COIN», KKUCIIBIE COJIN»,
«OCHOBHBIC COJIN)).

45

CBoIHCTBa cojiei

KomOunupoBaHHbIi
YPOK

XapakTepu3yroT 00I1Me XUMUYECKUE CBOWCTBA COJICH.
CocTaBIsI0T ypaBHEHHUS peakIuii ¢ ydactrem cojieidl. Habmrogaror
Y OIHUCHIBAIOT PEAKIIMH C YYACTHEM COJIEH C IIOMOILBIO
€CTECTBEHHOT'O (PYCCKOT0 MJIM POJIHOTO) A3bIKA U S3bIKA XUMHUH.
[IpoBOAAT ONBITHI, TOATBEPKIAAIOLINE XUMUYECKHE CBONCTBA
coJieit ¢ coOI0IEHUEM MPABUJI TEXHUKU O€30MMaCHOCTH
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I'eneTnyeckas cBs3b MCIKOY
Kj1aCCaMH HCOPraHU4YCCKUX
BCIICCTB

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepusyroT MOHATHE «TeHEeTUYEeCKUil psaay. UmmocTpupyrot
TeHETUYECKYIO B3aMOCBSI3b MEX/y BEIICCTBAMU:

MIPOCTOE BEUIECTBO — OKCHUJ — THAPOKCUI — COJIb.
3anuchIBalOT ypaBHEHUS PEAKIIUNA, COOTBETCTBYIOIINX
MOCIIE0BATEIHHOCTH («IEMOYKE)) MPEeBpaIllCHUI
HEOPraHUYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB.

47

IL.p. Ne 6 «Pemienue
HKCIIEPUMEHTAJIBHBIX 33729

YPOK - IPaKTUKYM

Yyarcs oOpamaTthes ¢ 1ab0paTOpHBIM 000PYIOBAHUEM H
HarpeBaTCJIbHBIMU HpI/I60paMI/I B COOTBCTCTBUH C IIpaBUIIaMHU
TEXHHUKHU 0€3011aCHOCTH, paClO3HABATh HEKOTOPHIE AHHOHBI U
KaTHOHBI. Habr01ar10T CBOMCTBA AJIEKTPOIUTOB M MPOUCXOISAIINE
C HUMH siBieHUs. HabmioqaroT 1 OMUCKIBAIOT PEaKIuy C y9acTheM
AIIEKTPOJIUTOB C MIOMOIIBIO ECTECTBEHHOIO (PYCCKOTO WU
POJIHOTO) SA3BIKA U S3bIKA XUMHUHU. DOPMYTUPYIOT BBIBOJIBI 110
pe3yJibTaTaM MPOBEJAEHHOT0 SKCIEPUMEHTA

48

O00011IeHNE U CUCTEMATHU3aIUs
3HaHui 1Mo TeMe: «OCHOBHEIE
KJIACChl HEOPTaHUYCCKUX
COeIMHEHUI

O6006maronuit ypok

O060011a0T U CUCTEMATU3UPYIOT CBOU 3HAHMS [0 TEME:
«OCHOBHBIE KJIaCChl HEOPIraHUUECKUX COEAUHEHUI». [IpuMenstor
Ha MPaKTHKE paHee U3yYyeHHbIN MaTepual, paboTas 1o rpyImaM ¢
3aJJaHUSIMU Pa3HOTO YPOBHSI CIIOKHOCTH

49

K.p. Ne3 1o teme:
«OCHOBHBIE KJIACCHI
HEOPTaHUYCCKUX
COCTMHEHUIN»

YpoK — KOHTpOIs

[TpuMeHsIOT Ha IpaKTUKE paHee U3YUYEeHHBI MaTtepual, padoras
10 TPYNIaM C 3alaHUsIMU Pa3HOTO YPOBHS CII0)KHOCTH,
BBITIOJIHSIIOT KOHTPOJBHYIO PalOTYy.

Iepuoauveckuii 3akon u Ilepunoanyeckasi cucrema xumudeckux 3j1eMeHToB /. M. MenaeneeBa u crpoenune aroma (8 1)




50 EcrecTBeHHbIE cemelicTBa VYpok ycBoeHusi | OOBACHAIOT MPHU3HAKHU, O3BOJISIONUINE OObETUHATE TPYIIIIBI
XUMUYECKUX DIIEMEHTOB. HOBBIX 3HAHUI XUMHUYECKUX 3JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
AmdoTepHOCTH PackpbIBatoT XUMHUYECKUI CMBICH (3TUMOJIOTHIO) Ha3BaHUMN
€CTECTBEHHBIX CEMENCTB
ApryMEHTUPYIOT OTHOCHTEJIbHOCTh Ha3BaHUSI «MHEPTHBIE I'a3bl»
OOBACHAIOT 4TO TaKkoe «aM(pOTEepHBIC coeTuHeHUs». Habmonator
Y ONHUCBIBAIOT PEAKLUA MEXKY BEIIECTBAMU C NOMOILIBIO
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH. XapaKTEPU3YIOT
JIBOMICTBEHHBIN XapaKTepe CBONCTB aM(POTEPHBIX OKCUIOB U
TUAPOKCHIOB. [IpOBOJAT ONBITHI IO MOTYYEHUIO U
MOJATBEPXKICHUIO0 XUMHUECKUX CBOUCTB aM()OTEPHBIX OKCHIOB U
THJIPOKCHJIOB C COOJIIOICHUEM TPABHII TEXHUKH OC30ITACHOCTH.
o1 OtkpsoiTue . U. Ypok ycBoeHus Pa3znuyaroT ecTecTBEHHYIO M HCKYCCTBEHHYIO KiIacCU(UKAIIIH.
MeHnienieeBbIM HOBBIX 3HAHUU AprymeHntupytoT otHeceHue [leproandeckoro 3akoHa K
[lepuonnueckoro 3akoHa €CTeCTBEHHOU Kiaccudukanuu. MoaenupyoT XUMUYECKUE
3aKOHOMEPHOCTH C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BeKTa U MPEJICTaBICHNEM UX B MTPOCTPAHCTBEHHO-TpapuIecKOn
WJTU 3HaKOBO-CHUMBOJIMYECKOU (hopme
52 OCHOBHBIE CBEICHUS O Ypok ycBoeHusi | OOBACHSAIOT YTO TAKOE IIPOTOHY, KHEUTPOH, «IJIEKTPOHY,
CTPOECHHUHU ATOMOB. HOBBIX 3HAHUU «XUMHUYECKHH 2JIEMEHT», «MacCOBOM YMCIIO». OMUCHIBAIOT
CTpPOEHHE s/ipa aToMa ucnoib3ya [lepuoandeckyro cucreMmy
xumudeckux 3neMeHToB Jl. 1. Menneneesa. [lomygaror
MH(OPMAILIKIO IO XUMUU U3 PA3INYHBIX HCTOYHHUKOB,
AHAUTN3UPYIOT €€.

53 CrpoeHue 371eKTPOHHBIX Ypok- OOBACHAIOT YTO TAKOE JEKTPOHHBIN CION WM SHEPTeTUUECKUN
YPOBHEH aTOMOB XUMHUYECKHUX HCCTIe0BaHNE ypoBeHb. COCTaBIISIIOT CXEMbI PACIIPEETICHUSI JIEKTPOHOB 10
aneMeHTOB Ne«Nel-20 B AIIEKTPOHHBIM CIIOSM B 3JIEKTPOHHOI 000510UKe
tabmume J[. 1. Menaeneena.

54 [Tepuoanueckuii 3aKOH Ypok- PackpeiBaroT (pu3MUeCcKuii CMBICI: TOPSIKOBOTO HOMEPA
. 1. MeHnieneeBa u CTpOCHUE HCCIIEIOBAHUE XHMHYECKOTO dJIEMEHTa, HOMEpa Meproia U HoMepa TPYIIIHI.

aToMa

OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHHUS METAJUNTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB XUMUYECKHUX JIEMEHTOB U UX
COEJIMHEHUH B IIEpUOJIaX U Ipynmax
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XapakTepucTUKa XUMHYECKOTO
DJICMCHTA HA OCHOBAHHMH €ro
nojoxxeHus B [lepuognyeckoi
CHCTEME

Ypok-
HCCIIEIOBaHKE

XapakTepus3yroT XUMUYECKHE 3IEMEHThI 1—3-T0 MepruoI0B Mo ux
MOJI0KEHUIO B [leproauyeckoil CUCTEME XUMUYECKHUX 3JIEMEHTOB
. . MenneneeBa. ApryMEHTUPYIOT CBOMCTBA OKCHJIOB U
TUAPOKCHJIOB METAJUIOB U HEMETAJUIOB IMOCPEACTBOM YPaBHEHUM

56 XapakTepucTuka XUMHYECKOTO YPOK-TIPaKTUKYM | pEaKIHi
3J€MEHTa Ha OCHOBAHHUH €T0
nojoxxeHus B [lepuognyeckoi
cUcCTeMe
S7 3nauenue [lepuogmueckoro Ypok- OmnpenenstoT UICTOYHUKH XuMudeckor nHpopmaruu. [lomyqaror
3akoHa u Ileproanueckoii HCCIICIOBAaHUE HEOOXOUMYI0 HH(GOPMAIIUIO U3 Pa3IMYHBIX HCTOYHHKOB,
CHCTEMBI XHMITUECKIX aHATM3UPYIOT €€, 0hopMIISIIOT MH(GOPMAITMOHHBIN MTPOIYKT,
siementos JI, M. Menzerecsa MIPE3EHTYIOT €ro, BeAyT HAYYHYIO JUCKYCCHIO, OTCTAauBaIOT
CBOIO TOUYKY 3pPECHHUS
Xumuueckas cBsi3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (11 1)
58 HNonnas xumudeckas CBsI3b Ypok- OOBACHSIOT YTO TAKOE HOHHAS CBSI3b, HOHBI. XapaKTEPU3YIOT
HCCIeI0BaHUE MEXaHU3M 00pa30BaHUs HOHHOM CBsI3U. COCTABJISIOT CXEMBbI
00pa3oBaHUs HOHHOM CBsI3U. VICTIONB3YIOT 3HAKOBOE
MozenupoBanue. ONpeAensoT THI XUMUYECKOU CBSI3U 10
dbopmyne BemiectBa. [IpuBOAAT MpUMeEpHI BELIECTB C HOHHOU
CBSI3b10. Y CTAaHABIHMBAIOT MPUYHMHHO-CJIEACTBEHHBIE CBSI3H MEXKY
COCTaBOM BEIIECTBA U BUJOM XUMHUECKOU CBSI3U, MEXAY HOHHOMN
CBSI3bI0 M KPUCTAINTHYECKUM CTPOCHHUEM BEIIIECTBA, MEXKIY
KPUCTAITIMYECKUM CTPOSHUEM BEIIECTBA U €T0 (PU3NIECKUMU
CBOMCTBaMH
59 KoBasieHTHast xuMHuueckast cBsi3b Ypok- OOBSACHSAIOT YTO TAaKOE KOBAJIEHTHAS CBSI3b, BaJICHTHOCTD.
HCCTIeIOBaHNE CocTaBsOT cXeMbl 00pa30BaHMs KOBAJICHTHOW HETIOISPHOU

XUMUYECKOH CBsA3H. MCIIONB3yIOT 3HAKOBOE MOACIIMPOBAHUE.
OnpenenstoT TUN XUMUYECKOU CBSI3U MO (hOpMyJie BEIIeCTBa.
IIpuBOAAT IPUMEPHI BELIECTB C KOBAJIEHTHOM CBSA3BIO.

VY cTaHaBIUBAIOT MPUYIUHHO-CJIICACTBECHHBIC CBA3U MCXKIY
COCTaBOM BELIECTBA U BUJOM XHUMHUYECKOU CBS3H, MEXKIY
KOBAJIEHTHOH CBS3BIO 1 KPHUCTATINIMYECKHUM CTPOCHUEM BEIICCTBA,
MEXIY KPUCTAIIINYECKUM CTPOCHHUEM BEILIECTBA U €T0
(UBUYECKUMU CBOWCTBAMHU
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KoBanenTHas oJsipHasa
XHUMHUYCCKas CBA3b

Ypok-
HCCIIEIOBaHKE

OOBACHSIOT YTO TAKOE KOBAJICHTHAS TOJIAPHAs CBSI3b,
AIEKTPOOTPHUIATETLHOCTD, BO3TOHKA MJIM CYOIUMAITHsI.
CocTaBIsOT cXeMbl 00pa30BaHMs KOBAJICHTHOM MOJISIPHOM
XAMUYECKOM CBs3U. VCIIOab3yl0T 3HAKOBOE MOJICJIMPOBAHMUE.
XapakTepu3yrT MEXaHU3M 00pa30BaHUs MOJSIPHON KOBaJICHTHOM
cBs13u. OnpeeIsaoT THII XUMHYECKOM CBSI3H 110 (hopMYyIIie
BemlecTBa. [I[puBoOAST mpUMEphl BEIIECTB C KOBAJICHTHOM
HOJISIpHOfI CBSI3bI0. Y CTaHABJIUBAIOT IPUYUHHO-CJICACTBCHHEIC
CBSI3M MEXy COCTAaBOM BEIIIECTBA U BUAOM XMMHUUYECKOU CBA3H,
MCXKOY KOBAJICHTHOU CBSI3BIO U KpUCTATININYCCKHUM CTPOCHUEM
BEIIIECTBA, MKy KPUCTAUNIMYECKUM CTPOCHHEM BEILIECTBA U €TI0
¢busnueckumMu cBoiicTBaMu. COCTABIISIFOT OPMYJITBI OMHAPHBIX
COEJIMHEHUH 10 BaJICHTHOCTH M HAXOSIT BaJIGHTHOCTH JIEMEHTOB
1o popmyse OUHAPHOTO COCTUHEHHUS.
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Merannuueckas XuMUUecKas
CBA3b

Ypok-
nccae0BaHue

OOBSACHSIOT YTO TAKOE METAILUTUIECKAs CBSI3b.

CocTaBisIIOT cXeMbl 00pa30BaHUs METANTNYECKON XUMHUYECKON
cBs3U. Mcnonb30BaTh 3HAKOBOE MOJIETMPOBAHUE. XaPAKTEPUZYIOT
MeXaHU3M 00pa30BaHMsI METAJUINYECKOHN CBSI3U.

OnpenenstoT TUN XUMUYECKOH CBSI3U MO (pOpMyJie BEIIECTBaA.
ITpuBOIAT IpUMEpPBI BELIECTB C METAININYECKON CBA3BIO.
VYcraHaBIMBalOT NMPUYMHHO-CIIEACTBEHHbBIE CBSI3U MEXKIY
COCTaBOM BEIIECTBA U BUJOM XUMHUYECKON CBS3H, MEXIY
METAJIJINYECKON CBSA3bIO M KPUCTAUNINYECKUM CTPOCHHUEM
BELIECTBA, MEXAY KPUCTAIUIMYECKUM CTPOEHUEM BEILECTBA U €T0
(bU3HYECKUMU CBOMCTBAMH.
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CrerneHp OKUCICHUS

VYpok ycBoeHHSs
HOBBIX 3HAaHUN

OOBSACHSIIOT YTO TAKOE «CTEMEHL OKUCIIEHHUSY, «BAJEHTHOCTDY.
CoctaBnsaoT ¢GopMynsl OWHAPHBIX COEAWHEHWN Ha OCHOBE
o0111€ero crocota ux Ha3BaHHUH.

CpaBHHMBAIOT BaJICHTHOCTh M CTEIICHb OKUCJICHUS. PaccUMThIBArOT
CTENeHH OKUCIICHHS 110 GopMyTiaM XUMHUYECKUX COSTMHEHUN
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OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Ypok ycBoeHUs
HOBBIX 3HAHUU

OOBACHSIOT 4qTo TaKoc€ OKHCIHUTCIBbHO-BOCCTAHOBUTCIILHBIC
p€aKkuuu, OKHCIIHNTCIIb, BOCCTaAaHOBHTCIIb, OKHCJICHUC,
BOCCTAaHOBJICHHC.




64 OxkuciuTenpHo- VYpok - npaktukyMm | Knaccudumupyrot XMMHUYECKHUE PpEaKUMi 10 MpHU3HAKY
BOCCTAHOBUTEJILHBIE PEAKIIUU «A3MEHEHUE CTENEeHEN OKUCIICHHUS SJIEMEHTOBY.
Omnpenenstor OKUCJIUTEIh W BOCCTAHOBHUTEJb, IPOLECCHI
OKHCJIEHHS] 1 BOCCTAHOBJICHMSL.
65 O60061eHre U cucTeMaTH3aus O6o6maromuit | OG00MIAIOT ¥ CUCTEMATU3UPYIOT CBOM 3HaHUS 10 Teme: «I13 u
3Hanuit 110 Temam: «I13 u YPOK I[ICX9» u «Ctpoenue BeniectBa. OBPy». [Ipumensitor Ha
HCX5» n «Ctpoenue BemecTsa. MpaKTHUKE paHee U3yUeHHBIN MaTepHall, paboTas 1o TPyIIam ¢
OBP» 3aJJaHUSIMU Pa3HOT'O YPOBHS CJIOKHOCTH
66 KonTponbhas pabora mo temam: | Ypok — koHTpodisi | [IpUMEHSIOT Ha MpakTUKe paHee 3YYeHHbIN MaTepual, padoras
«I13 u IICX9» u «Ctpoenue 3HaHUHI 110 TPYIIAaM C 3aJaHUSMU Pa3HOI'O YPOBHS CII0KHOCTH,
Beniectsa. OBPy BBITMIOJTHSIOT KOHTPOJIBHYIO PaboTy.
67 Pemenne pacuetHbIx 3a1a4 VYpok - npakTukyM | PemaroT pacuerHble 3anaun.
68 IIpomexxyTouHas arrectauus VYpoxk — koHTpons | [I[puMeHsIOT Ha IPaKTUKE paHee U3YYCHHBIN MaTepural, padoras

3HAHUU

10 TPYIIAM C 33JJaHUSIMU PAa3HOTO YPOBHSI CJI0KHOCTH,
BBITIOJIHSIIOT KOHTPOJIbHYIO PaloOTYy.

Pe3zepe — 2 yaca - «Pewienue pacuemuusix 3a0au»




9 kJjacc

Jlara

ITnan

dakr

Tema ypoka

®opma
OpraHu3anuu
ypOKa

Buabl yueOHoil 1eATeJIbHOCTH

IToBTOpeHue u 0000MIeHNe cBeleHUI 0 Kypcey 8 kiacca. Xumuuyeckue peakuu (5 4)

Knaccudukanmst
HEOPTaHMYECKUX BEIIECTB U UX
HOMEHKJIaTypa

Ypok ycBoeHus
HOBBIX 3HAHUM

XapakTepus3yroT OKCUIbI, THIPOKCH IbI (OCHOBaHUS, aM(pOTEpHbIE
TUAPOKCUBI, KUCIIOPOACOAEPKAIINE KUCIOThI) U COJIU 10 IUIaHY:
cocTaB, CriocoObl 00pa3oBaHMs Ha3BaHUIl, XapaKTepHbIE CBOIICTBA
u nonydeHue. KiraccupuuupyroT OKCUIBI, THAPOKCHIBI
(ocHoBanwus1, aM(OTEpHBIE TUAPOKCUIBI, KHUCIOPOICOAEPKAIIIHE
KHUCJIOTBI) U COJIM 10 PA3IMYHBIM MTPU3HAKAM. YYaTcst
MOATBEPKIATh XapAKTEPUCTUKY OTACIbHBIX IIPEACTABUTENIECH
KJIACCOB HEOPTraHWYECKUX BEIIECTB YPABHEHUSIMHU
COOTBETCTBYIOIIMX peaklMil. PacKppIBatOT B3aUMOCBA3b MEXKAY
KJIaCCAMU HEOPTaHUYECKUX COSIUHEHUMN, KaK TeHETUUECKYIO

Knaccudukanus XuMHuecKux
peaKIui 1o pa3InYHbIM
OCHOBaHUSIM

Ypok ycBOeHHUs
HOBBIX 3HAHUN

OOBACHSIOT MOHATHS «XUMHYECKAS peaKknus», «KpCaKuu
COCAMHCHU A, «KPCAKINHN PA3JI0KCHUA», «KPCAKINU 06M€Ha>>,
«pC€aKluu 3aMCIICHUS», «KPCAKITUH HCI\/’ITpaJ'II/BaI_[I/II/I»,

BXOHHaH JUarHoCTU4YeCKas
pabota

YPpOoK KOHTpOJIA
3HAHUU

«OK30TEpPMUYECKUE PEAKLIUN», «IHJOTEPMUYECKHE PEAKLIUN»,
«00paTUMBbIE PEaKIIUNY, «KHEOOPATUMBbIE PEAKLIUNY,
«OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHY, KTOMOTE€HHBIE
peaKLun», «reTEPOTCHHBIE PEAKLINN», «KATAIUTUYECKUE PEAKLIUN,
«HEKATAJTUTUYECKHUE PEAKIIUNY, «TEIII0BOM 3PPEeKT XUMHUECKOI
peakuuny. Knaccuuuupyror XuMHYECKUe peakiuy o
pa3IMYHbIM OCHOBaHUSIM. OIpenensitoT OKUCIUTENb U
BOCCTAaHOBUTEIb, IPOLIECCHI OKUCIIEHNUS U BOCCTAHOBJICHMS.
Habo1a10T 1 ONKCHIBAIOT peaKkIMKU MEX/1y BElleCTBaMU

[TonsiTue 0 ckopocTn
XAMHYECKOW PEaKIUH.

Ypok —
UCCIIETOBaHHE

OOBACHSIOT YTO TAKOE «CKOPOCTh XUMHUECKOU PEAKITHI.
APTYMEHTHPYIOT BBIOOp €IMHHULl U3MEPEHHS. Y CTaHABIUBAIOT
MPUYUHHO-CJIEICTBEHHBIE CBSI3U BIMSHUS Pa3IU4HbIX (PAaKTOPOB Ha

Karanus

CKOPOCTh XUMUYECKUX peakiuii. Ha0mroaarT v onmuchBaoT
[PEaKIIUU MEXKy BEIIECTBAMH C ITOMOIIBIO PYCCKOTO (POJIHOTO)

M3bIKA U A3bIKa XUMUHU. HpOBOI[SIT OIIBITBI, TOATBCPIKAAIOIINC




BaBUCHMOCTh CKOPOCTH XMMHUYECKOW PEaKIMU OT Pa3InIHbIX
(hakTOpOB

Xumuuec

KHe peakuum B pacrsopax (10 u)

:‘)J'IeKTp OJIMTHYCCKaA
Jucconuanusa

Ypok -
UCCIIEJOBaHUE

XapaKTepI/I3y10T IMOHATHSA <«QJICKTPOIUTHUYCCKAA ANCCOIALNA,
QJICKTPOJIUTLI», KHEIJICKTPOJIUTEI. YcranaBiauBamT IIPpUYIKUHHO-
CJICACTBCHHBIC CBA3U MCXKIY HpHpO,Z[Oﬁ OJICKTPOJINTA U CTCIICHBIO
ero JUCCOoIMAaIM. Y CTaHABIIMBAIOT MNPUYIUHHO-CJICACTBCHHEBIC
CBA3H MCIKAY TUIIOM XHUMHYECKOH CBSI3U B QJICKTPOJIUTC U
MECXAaHU3MOM €TI0 JUCCOHallu.

OCHOBHBIE ITOI0KEHUS
TEOPHUH DJICKTPOJIUTHICCKON
nuccormanuu (TO/I)

Ypok ycBoeHUs
HOBBIX 3HAHUHI

XapakTepu3yroT MOHATHS «CTCTICHb TUCCOIUAIINN, «CHIILHBIC
AIIEKTPOJIUTHI», «CIA0BIC ANEKTPOIUTHIY, KKATHOHBI», «AaHUOHBIY,
«KHCIIOTBI», «OCHOBaHUS», «coyin». COCTABIISAIOT YPaBHCHHUS
AIIEKTPOJIUTUICCKOM TUCCOIMALINU KUCIIOT, OCHOBAHUM U COJICH.
WmiocTpupyroT ipruMepaMHu OCHOBHBIC TIOJIOKEHUS TEOPUHU
AIIEKTPOIIUTUIECKON JUCCOIUAITIH.

Pa3nmu4aroT KOMITOHEHTHI JI0KAa3aTeNbCTB (TE3UCOB, apTyMEHTOB U
(bopMBI TOKa3aTENHCTBA)

XMMHUUYECKHUE CBOWCTBA KHUCIOT
B cBeTe TOJI,

KomOunupoBan
HBIN YPOK

XapakTepus3yrT O0IIHe XUMHUYECKHUE CBONCTBA KUCIIOT C TO3UIUH
TEOPHH JIEKTPOIUTHUECKON fucconuanuu. CoCTaBIsIOT
MOJIEKYJISIPHBIE, TTOJTHBIE M COKPAIIEHHBIE HOHHBIE YPAaBHEHUS
peakiMii C ydacTHEM KUCTIOT. APTyMEHTUPYIOT BO3MOKHOCTh

XMUMHUYECKUE CBOMCTBA KUCIOT
B cBeTe TOJI

VYpok-
MPAKTUKYM

MPOTEKAHUS PEAKIIUMA C YIaCTUEM KUCIIOT Ha OCHOBE MpaBHIIa
beprone u psga akTHUBHOCTH MEeTaIOB. [IpOBOISIT OMBITHI,
MOATBEPIKIAIOIINE XUMUYECKUE CBOWCTBA KUCIIOT, C
coOroIcHIeM MpaBWII TeXHUKH Oe3onacHocTy. Habmogaor u
OTMHUCHIBAIOT PEAKIIMH C YIaCTUEM KHUCJIOT C TIOMOIIBIO PYCCKOTO
(poaHOrO) A3bIKA U SI3bIKA XUMHUH
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XMMUYECKHE CBOMICTBa
OCHOBAaHM B CBETE TEOpHUU

KomOunupoBan
HBIN YPOK

PIIEKTPOJUTUYECKON

CocCTaBAIOT MOJIEKYJISIPHBIE, ITOJHBIE U COKPAIlCHHbIE HOHHBIE
ypaBHEHUS PEAKIU ¢ y4aCTUEM OCHOBAHUN. APTyMEHTUPYIOT

BO3MOKHOCTb ITPOTEKaHUS PEAKLUN C y4aCTUEM OCHOBAaHUN Ha




mUccoanuu

ocHoBe npasuiia bepromie. [IpoBoaAT ONBITHL, TOATBEPKIAIOIIIE
XUMHUYECKHE CBOMCTBA OCHOBAHUM, C COOJIIOICHUEM MTPABUIT
TeXHHUKH Oe3omnacHocTy. HabmoqaroT 1 ONUCHIBAIOT peakluu ¢
Y4aCTHEM KHUCJIOT C MTOMOIIBIO PYCCKOTr0 (POJIHOTO) sI3bIKA U SI3bIKA
XUMHUHI

11 XuMUYecKue CBOMCTBa coyield B | YPOK yCBOEHHUs | XapaKTepH3yIT 00IHe XUMUYECKUE CBOWCTBA COJICH C MO3UIIUI
CBETE TEOPHUH | HOBBIX 3HAHUM | TEOPUU AIEKTPOJUTUUECKOHN auccounanun. COCTaBIISIIOT
PIIEKTPOJINTUYECKON MOJIEKYJISIPHBIE, TOJHBIE U COKPALIEHHBIE MOHHBIE YPAaBHEHUS
U CCOLIAuU peakumii ¢ ydyacTheM cojiei. ApryMEeHTUPYIOT BO3MOKHOCTh
IIPOTEKaHUs PEAKIMIl C yuacTHEM COJIEM Ha OCHOBE IIPpaBUJIa
bepromne. IIpoBOASAT ONBITHI, HOATBEPAKAAOLIINE XUMUUYECKUE
CBOMCTBA COJICH, C COOJIIOICHUEM IIPABUII TEXHUKH 0€30ITaCHOCTH.
Habmro1a10T 1 ONUCKHIBAIOT PEeaKIMU C yYaCTHEM COJIeH C
MTOMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA XUMUU
12 [lonsiTHEe O ruapONIU3E coneit KomOunupoBan | YcTaHaBIMBarOT 3aBUCUMOCTb MEX1Y COCTAaBOM COJIH U
HBIN YPOK XapaKTepoM rUAPOJIN3a. AHAIU3UPYIOT CpeAy pacTBOpa COJIU C
MOMOILbI0 UHANKATOPOB. [IpOrHO3UPYIOT THIT THAPOIN3A COJIM HA
OCHOBE aHaJIn3a ero (YopMyJibl
13 IT.p. Ne 1. Peienune VYpok - VYyarcs oOpamatecsi ¢ 7abOpaTopHBIM 000pyAOBaHUEM U
AKCTIEPUMEHTAIILHBIX 33/1a4 10 MPAKTUKYM HarpeBaTeIbHBIMU TMPUOOPAMU B COOTBETCTBUU C IPaBHIIAMU
TeMe «IJIEKTPOIIUTUYECKAs TeXHUKU Oe3omacHocTu. HabmromaroT CBOMCTBa SIEKTPOIUTOB U
JTUCCOLIAAIUS» MPOUCXOJAIINX C HUMHU sBieHud. HaOnrogaroT M onMchIBaIOT
peaKuuu C y4aCTHEM DJIEKTPOJUTOB C IOMOILBIO E€CTECTBEHHOIO
(pycckoro Wi pOJHOTO) f3BIKA U SA3bIKA XUMHUU. DOPMYITUPYIOT
BBIBOJIbI 110 PE3YyJIbTaTaM MPOBEIEHHOT0 YKCIIEPUMEHTA
14 O6o006menue u Ypok OO000IIAfOT U CUCTEMATH3UPYIOT CBOW 3HAHHUS 10 TEME:
CUCTEMATH3AlMs 3HAHUH 110 000011eHUs U «XHUMHYECKHE peaknuu B pacTBOPAx 3JIEKTPOIUTOBY. HpI/IMeHSIIOT
TeMe «XMMHYECKHE PEaKIMK | CHCTEMATH3AlM | ya pakTHKE paHee M3yUeHHbI MaTepHal, paboTas 110 TPYIIaM C
B PaCTBOPAX AJIEKTPOJIUTOBY Y 3HaHUI 3a/IAHASMH Pa3HOTO YPOBHS CIOKHOCTH
15 K.p.Ne 1 o reme VYpok koHTpoas | [IpumeHstoT Ha pakTUKe paHee U3yYEHHBIN MaTtepual, padoras 1o

«XUMHUYECKHUE pC€aKluu B

pacTBOpax AJIEKTPOJIUTOB

Tpynmnam ¢ 3aJJaHusIMU Pa3HOTO YPOBHS CIIOKHOCTH, BBITIOTHSIOT
KOHTPOJIbHYIO paboTy.

HeMmeTanabl 4 UX coeHeHUs (25 4)
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OO01as xapakTepuCTHKa
HEMETAIIJIOB

Ypoxk —
UCCIIEJOBaHUE

OOBSICHIIOT YTO TAKOE HEMETAJIIIEL. CpaBHI/IBaI-OT AJUIOTPOITHBIC
BHUAOU3MCHCHUA KHUCIIOpOAaA. PaCKpLIBaTL MNPUYKUHBI AJZIOTPOIIHNH.
XapaKTepH3y10T XUMHUYCCKUEC DJICMEHTBI-HEMCTAJLJIBI U ITPOCTHIC
BCIICCTBA-HCMETAJJIBL: CTPOCHUC, (])I/I3I/I‘-IGCKI/IC 1 XUMHYCCKHEC
cBoiicTBa HeMeTaIUIOB. OOBIACHSIOT 3aBUCUMOCTE OKHCIUTEIHHO-
BOCCTAaHOBHUTEIbHBIX CBOMCTB 3JIEMEHTOB-HEMETAIJIOB OT MX
IIOJIOKCHHUS B HepnonnquKoﬁ CHUCTEMEC XUMHUYCCKHUX 3JICMCHTOB
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Oobmas
XapaKTepUCTHKA FIEMEHTOB
VIIA rpynmnel — rajioreHoB

KomOunupoBau
HBII YpOK

XapakTepu3ylT CTpoeHue, (PU3NICCKUE U XMMUYECKUE CBOMCTBA,
MOJTyYCHUE ¥ IPUMEHEHHUE TaJIOTCHOB B IIJIaHEe 001IIero,
0COOCHHOTO U €IMHUYIHOTO. Y CTAHABIMBAIOT MPUYWHHO-
CJICICTBEHHBIC CBSI3U MEK/y CTPOCHHEM aTOMa, XUMUYECKON
CBSI3bI0, TUTIOM KPUCTAJIMICCKOU PEIIETKH TaJIOTeHOB, X
(UBUYECKUMHU U XMMHUYECKUMHU CBOWCTBAMH
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CoenmnHeHnd TaJIOT€HOB

Ypok ycBoeHUs
HOBBIX 3HAHUU

XapakTepu3ylOT COCTaB, (U3NUYECKHEe W XUMHYCCKHE CBOMWCTBA,
MOJIydeHUEe M  [PUMEHEHHUE  COEIMHEHWl  TrajoreHoB  C
UCIIO0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.
HazpIBatoT coeauHEHHs] TalOoreHOB MO (GOpMyJe U COCTaBISIOT
dbopMysBl O WX Ha3BaHUIO. Y CTAHABIIUBAIOT MPUYHHHO-
CJIE/ICTBEHHBIE CBSI3M MEXIY XHUMHUYECKOW CBSI3bIO, THUIIOM
KPUCTAJUIMYECKOM  PEIIETKH  COCOUHEHHH  TrajoreHoB,  HX
(bU3HYECKUMU U XUMUYECKUMU CBOWCTBAMHU.

[TpoBoasT, HAOMIOJAIOT M OMHMCHIBAIOT XMMHUYECKUNW IKCHEPUMEHT
M0 PACMO3HABAHUIO TAJIOT€HU-MOHOB C COOIIOJIEHUEM TMPaBHII
TEXHUKH 0€30MacCHOCTH.

BBIMONMHSIOT pacyeTsl Mo XUMUYECKUM (opMmysiaM U ypaBHEHUSIM
peaKkuii, MPOTEKAIOIINX C YYaCTUEM COCIMHEHUI raJOr€HOB
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I[Lp.Ne 2. «M3yueHue cBOWCTB
COJISTHOM KUCJIOTBD)

Ypok-
IIPAKTUKYM

VYyarcs oOpamarecss ¢ J1aOOpaTOpHbIM — O00OpPYJOBAHUEM U
HarpeBaTeJIbHBIMU TNPUOOpPaMH B COOTBETCTBHUHM C IpaBUIIaMHU
TeXHUKU Oe3omacHocTH. HalnromaioT CBOKMCTBA 3JEKTPOJIUTOB U
MIPOUCXOAMINX C HUMHU sBieHud. HaOnrogaroT M onMchIBaIOT
peaKuu C y4aCTHEM DJIEKTPOJIUTOB C IOMOILIBIO ECTECTBEHHOIO
(pycckoro WM pOAHOrO) SI3bIKAa U fA3bIKA XUMHUH. DOPMYIHPYIOT
BBIBOJIbI 110 PE3YJIbTaTaM ITPOBEJIEHHOI0 SKCIIEPUMEHTA
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OO0m1as XxapakTepucTUKa

snnemMeHToB VI A -

KomOunaupoBan
HBII YPOK

JlatoT 00IIyr0 XapakTepUCTUKY aToMaM, IMPOCThIM BEIIECTBAM U
COCIMHEHUSIM XaJIbKOTEHOB B 3aBUCUMOCTH OT MX TOJIOXKCHHS B




xanpkoreHoBn. Cepa

[Tepuoanueckoii cucreme. XapakTepU3YyIOT CTPOCHUE, aJIOTPOIIHS,

(U3UYECKHUE ¥ XMMHUYCCKHE CBOMCTBA, MOJYYCHUE M IPUMCHCHHE

cepbl. YCTaHABIMBAIOT MPUYMHHO-CICJICTBEHHBIE CBSI3H MEXKIY

CTPOCHHEM aTOMa, XMMHYECKOM CBSI3bIO, TUTIOM KPHUCTALIIMYECKON

peméTKy cephl, €€ GU3NIECKUMU U XUMUYSCKUMH CBOWCTBaMH.
BEIMOTHSIOT pacy€Thl 0 XUMUYECKUM (hopMynaM U ypaBHEHUSM
peaKIuid, MPOTEKAIOIINX C YYaCTUEM CEPBI.
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CepoBo0opo1 U CyIbGUIBI

KomOunupoBau
HBII YpOK

XapakTepu3yroT cocTaB, GU3NICCKUE U XUMUUECKHE CBOMCTBA,
MOJIy4YeHHUE U IPUMEHEHHE COeIMHEHUN Cephbl B CTENIEHU
OKHUCIICHUS -2 C UCTIOIB30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U
a3bIka XUuMuU. Ha3pIBaloT coelMHEHNUs CEphl B CTEIICHU
oKucIeHus -2 1o Gopmyie u CocTaBisSoT (OPMYIIBI IO UX
Ha3BaHUI0. COCTABIISIIOT MOJICKYJISIPHBIC U MOHHBIC YPAaBHEHUSI
peaxiui, XxapakTepu3yIoue XuMUIeCKIEe CBOMCTBA COSIMHEHHIA
CEpHI B CTETICHU OKUCJICHUS -2.
OnuchIBalOT MPOLECCHl OKUCIEHUSA-BOCCTAHOBIICHHUS], ONPEACIISAIOT
OKUCITUTENh U BOCCTAHOBUTEIh W COCTABJISIIOT JJIEKTPOHHBIN
0anmaHC B peaKklUsiX C y4acTHEM Cephbl B CTENIEHU OKHCIECHUS -2.
YcranaBnmMBaioT MPUYUHHO-CIICACTBEHHBIE  CBSI3U  MEXIY
XUMUYECKOM  CBA3BIO, THUIIOM  KPUCTAJUIMYECKOM  pElIETKH
COCIMHEHUH Cepbl, NX (PU3NYECKUMH U XUMUYECKUMH CBOMCTBAMU
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KI/ICHOpO)IHHe COCAUHCHMUS CCPBIL

KomOunupoBan
HBIN YPOK

3anuchIBalOT (HOPMYIIbI OKCHJIOB CEphl, HAa3bIBAIOT UX, OMHCHIBAIOT
CBOMCTBA Ha OCHOBE 3HAHUM O KHCIIOTHBIX OKCUAX.
XapakTepus3yloT cocCTaB, (PU3MYECKHMEe U XHUMHUYECKHE CBOWCTBA
CEpPHOM KHCIIOTBI KaK JJIEKTPOJIUTA C HCIOJIB30BAHUEM PYCCKOIO
(pomHOTO) s3BIKA U s13bIKA XUMUU. COCTaBIISIOT MOJEKYJISIPHBIE H
VWOHHBIE YPAaBHECHHUS pEaKIUH, XapaKTEPU3YIOIIUX XUMUYECKUE
cBOIicTBa cepHO KHCIOThI. Pacro3HaoT cyibgaT-HOHBI.
XapakTepu3yrT CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOWU KHUCIIOTHI
KaK OKHCIJIUTENS C UCIOJIb30BAaHUEM PYCCKOTO (POIAHOrO) sA3bIKA U
a3plka  XxuMuU.  COCTaBIAIOT  ypaBHEHUS  OKHCIUTEIbHO--
BOCCTAHOBUTEJIBHBIX PEaKIi METOJIOM 3JIEKTPOHHOTO OanaHca.
BoimonHsI0T pacy€Thl M0 XUMUYECKUM (opMysiaM U ypaBHEHUSIM
peakuyii, IPOTEKAIOIIUX C YYaCTUEM CEPHOM KUCIIOTBHIL.




Habmro1ar0T 1 ONuChIBalOT XUMUYECKUH SKCIIEPUMEHT
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IL.p. No 3. «M3ydyeHue cBOMCTB
CEpPHOM KUCIOTBD)

Ypoxk —
MPAKTUKYM

VYuarcsa oOpamarbest ¢ J1a0OpaTOPHBIM — OOOpYIOBaHUEM U
HarpeBaTelIbHBIMU TPUOOPaMU B COOTBETCTBHUH C IPaBHIAMH
TeXHUKU Oe3omacHocTu. HabmronaioT CBOMCTBa SJEKTPOJIUTOB U
OPOUCXOIAIIMX C HUMH siBJeHHH. HaOmogaroT ¥ OmMchIBaroOT
peakUru C y4acTUEM 3JIEKTPOJIUTOB C MOMOILBI €CTECTBEHHOTO
(pycckoro Miau poAHOrO) f3bIKa U fA3bIKA XUMUH. DOPMYIHPYIOT
BBIBOJIbI 10 PE3YyJIbTaTaM MPOBEIECHHOTO YKCIIEPUMEHTA
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Obwas
XapaKTEePUCTHKA XUMHUYECKUX
anemeHToB VA rpymisl. A30T

KomOuHupoBaH
HBIN YPOK

JlatoT o0yl XapakTepUCTUKY aToMaM, MPOCThIM BEIIECTBAM U
COCIMHCHUSIM ITHUKTOTCHOB B 3aBUCHMOCTH OT WX TOJIOKECHUS B
[Tepuoanueckoit cucreme. XapakTepu3ylT CTpoeHHE, (U3NUECKre
U XMMHYECKHME CBOICTBA, TMOJYy4YCHHE W MPUMEHEHHE a30Ta C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U A3bIKA XUMHH.
HaspiBaror coenuHEeHHs a3oTra 1O (OpPMYJIe ¥ COCTaBISIOT
dbopMynbl O WX Ha3BaHMIO. YCTaHABJIMBAIOT MPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXIY CTPOCHHEM aToMa M MOJICKYJIbI,
BHUJIOM XHMHMYECKOW CBSA3M, THUIIOM KPUCTAJUIMYECKOM PpEHIETKU
a30Ta ¥ ero GU3NYECKUMHA U XUMUYECKUMH CBOMCTBAMHU.
BreImonHsI0T pacy€Thl Mo XUMUYECKUM (opMmysiaM U ypaBHEHHUSIM
peaKIvii, MPOTEKAIOIINX C YYACTHEM a30Ta
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Ammuak. Coitt aMMOHUS

Ypok ycBOeHHs
HOBBIX 3HAHUN

CocraBinsaroT  ¢GopMysdabl IO WX Ha3BaHHUAM. 3aIllMCHIBAIOT
MOJIEKYJIIPHBIE U MOHHBIC YPAaBHEHUS PEAKIINI, XapaKTepHU3YIOIINe
XMMHYECKHE CBOMCTBAa aMMHaka M cojieli aMMoHHsA. COCTaBISIOT
YpaBHEHUSI OKHCIUTEIIbHO- BOCCTAHOBUTEIBHBIX pEaKIUi C
y4acTHEM aMMHaKa ¢ MIOMOIIIBIO AJIEKTPOHHOTO OaaHca.
VYcTraHaBIUBalOT MNPUYUHHO-CIICACTBEHHBIE CBSI3M MEXIY BUIAMH
XUMUYECKHUX CBS3EH, THIIAMU KPUCTATHYCCKUX PEMIETOK aMMHUaKa
U colell aMMOHUS M WX (QU3NYSCKUMH W XUMHUYCCKUMH
cBorictBamu. [IpoBoasAT, HAOMIOMAIOT M OMHCHIBAIOT XUMHYECKHUI
AKCIIEPUMEHT 10 PacliO3HaBaHUIO HOHOB aMMOHHS C COOJII0ICHUEM
MIpaBUJI TEXHUKH OE30MaCHOCTH.




BemonHsoT pacy€Thl M0 XUMUYECKUM (GopMyaM U ypaBHEHHUSIM
peakiuii, MPOTEKAIOIINX C YYaCTUEM aMMHUaKa
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IL.p.Ne 4 «Ilonyuenue
aMMHaKa ¥ U3y4eHHE ero
CBOMCTB»

Ypok -
MPAKTUKYM

[Tonmydaror, coOMparOT W pacIo3HAIOT amMMuak. Paborair ¢
J1a00paTOPHBIM 000PYI0BAHUEM U HarpeBaTeIbHBIMH IPUOOPaMH B
COOTBETCTBUH C MpaBHJIaAMH TEXHHKH Oe3omacHocTH. HalOmromaror
U OIKMCHIBAIOT XUMHUYCCKHH SKCICPHUMEHT C IOMOIIBIO PYCCKOrO
(poHOTO) s3BIKA W SI3bIKAa XUMHUH. DOPMYIHPYIOT BBIBOJBI I10
pe3yibTaTaM IPOBEACHHOro sKcrmepuMeHTa. COTpyIHUYAIOT B
nporiecce y4eOHOro B3aUMOJICHCTBHS IIPU PadOTE B TPYIIIax
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Kucnopoaconepxaniue
COEIMHEHHS a30Ta

Ypok -
UCCIIEJOBaHUE

28

Kucnopoaconep:xariue
COEIMHEHMS a30Ta

KomOunupoBan
HBIN YPOK

3anuchIBalOT pPeaklUUid, XapaKTEepU3YIOUIME XUMHUYECKUE CBOMCTBA
OKCHJIOB a30Ta.YCTaHaBIMBAIOT MPUYMHHO-CIIEJCTBEHHBIEC CBS3U
MEXAYy BUJIOM XUMHUYECKOM CBSI3M, THUIOM KpPUCTAUIMUYECKOU
PEmETKN OKCHAOB a30Ta M WX (U3MYECKIMH U XUMHYECKUMHU
cBoiicTBamMu. XapaKTEepU3ylOT COCTaB, (hU3MYECKHE M XUMUYECKUE
CBOMCTBA Aa30THOM KHCJIOTBl KakK DJJIEKTPOJINTA, IPUMEHEHUE C
UCIIOJIb30BAaHUEM PYCCKOTO (POIHOTO) SI3bIKA U S3bIKa XUMHH.
3anuchIBAalOT MOJIEKYJISAPHbIE U HMOHHBIE YpPaBHEHUS PpEaKIMi,
XapaKTEPU3YIOIIME XUMUYECKUE CBOICTBA a30THOW KHUCIOTHI Kak
anektponuTa.llpoBonar, HAOIIOAAIOT M ONUCHIBAIOT XUMHYECKHUI
AKCIIEPUMEHT, XapaKTEPU3YIOIINIl CBOMCTBA a30THOM KUCIIOTHI KakK
AJIEKTPOJIUTA, C COOTIOIEHUEM TTPaBUJI TEXHUKHU O€30TaCHOCTH.
XapakTepu3yroT a30THYIO KUCJIOTY KaK OKHCIUTENb. COCTaBIIAIOT
YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUM,
XapaKTEPU3YIOIIMX XUMUYECKHE CBOMCTBA a30THOM KUCIOTHI Kak
OKHUCJIMTES, C TOMOUIBIO 3JIEKTpOHHOTO Oananca. [IpoBoasrt,
HaAOII0/IAI0T U OMUCKHIBAIOT XUMUYECKUH IKCIIEPUMEHT,
XapaKTEPU3YIOIIHNI CBOMCTBA A30THOM KUCIOTHI KaK OKUCIIUATEIIS, C
co0JII0JIEHHEM IIPABUJI TEXHUKH O€30MTaCHOCTH
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®ocdop u ero coequHEHUS

VYpok -
MIPAKTUKYM

XapakTepu3ylOT  CTpOCHHE, aIOTpONuio, (U3HUYECKHEe |
XMMUYECKHE CBOWMCTBa, MOJy4YeHHE M TpuMeHeHue Qocdopa c
HCIIOJIb30BAaHUEM PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKA XUMHUH.
CaMoCTOATEIbHO OMUCHIBAIOT CBOMcTBa Ookcua ¢docdopa(V) kak
KHCJIOTHOTO OKCHJIa M CBOMCTBA OPTO(HOCHOPHON KHUCIIOTHI.




[TpoBOasAT, HAOIIOJAOT U OTIMCHIBAIOT XUMHUCCKUI SKCIIEPHUMEHT C
COONIIO/ICHEeM TpaBWJI TEXHUKM Oe3zomacHOCcTH. Pacmo3HaroT
dbochar-uoHbI
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O6mas
XapaKTepUCTUKA 3JIEMEHTOB [V
A- rpynmsl. Yriepon

Ypok
000011IeHHS U
CHCTeMaTH3aIU
¥ 3HAHUH

JlaroT 0OIIyr0 XapakTepUCTUKY aroMam, MPOCTBIM BEIIECTBAM U
COCJIMHEHUSM 3JeMeHTOB IV A- rpymmbl B 3aBHCUMOCTH OT HX
nonoxkenuss B llepuonnueckod  cucrteme.  XapakTEpHU3YIOT
CTPOCHHUE, aJUIOTPOIHUIO, (PU3MUYECKHME W XWMHUYECKHUE CBOMCTBA,
NOJyYeHHEe M NpPUMEHEHHEe aMOp(HOro yriepoia U e€ro COpPTOB C
UCTIOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA XUMHH.
CpaBHUBAIOT CTPOCHUE M CBOMCTBA aMasa u rpadura. ONHUChBaIOT
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIC CBOMCTBA yriiepoja
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Kucnopoacoaepxaniue
COCIMHEHUS yriiepoaa

KonTponbHo-
00o001aronuii

YPOK

XapakTepu3yloT coCTaB, (pU3MUecKHe W XMMHYECKHE CBOWCTBA,
MOJIyYeHUE U TMPUMEHEHUE OKCHJOB YIiepoJia C MCIOJIb30BAHUEM
pycckoro (poAHOro) si3bIKa M sI3bIKa XHUMHUHU. Y CTaHABIUBAIOT
MPUYUHHO-CIICACTBEHHBIE CBSI3M MEXIY BHAAMH XHMHYECKHX
CBSI3€H, TUITAMU KPUCTAINTMYECKUX PEMIETOK OKCUAOB YriepoJa, ux
GU3MYECKUMH U XUMUYECKUMH  CBOWCTBAMH, a  TakKke
npuMeHeHreM. CoOMogar0T TpaBHiia TEXHUKU 0€30MacHOCTH MPHU
WCIIOJIb30BAHUM TIEYHOTO OTOIUICHHUS. XapaKTEepU3YIOT COCTaB,
busznyecKkue U XMMHYECKHE CBOMCTBA, MOJyYeHHE U MPUMEHEHUE
YTOJBHOM KUCTOTHI U €€ coliel (kapOOHATOB U THIPOKApOOHATOB) C
HCIIOJIb30BAaHUEM PYCCKOTO (POHOTO) S3bIKA U SI3bIKA XUMHUHU.
NnmrocTpupyroT 3aBUCHUMOCTH CBOWCTB COJIEM YTOJBHOW KUCIOTBI
oT ux coctana. [IpoBoasT, HAOMIOJAIOT U OMUCHIBAIOT XUMHUECKUN
AKCIIEPUMEHT C COOJIIOICHUEM TPABIIT TEXHUKH 0€301TaCHOCTH.
Pacnoznaror KapOoOHAT-MOH. BeImonHsIOT pacyérel MO
XUMUYECKUM (popMyliaM W ypaBHEHHSIM PEaKIIHi, MPOTEKAIOIINUX C
y4acTHEM COEIMHEHUM yriiepo/ia
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ILp. Ne 5. «Ilomyuenne
YIJIEKUCIIOTO Ta3a U U3y4eHHe
€ro CBOMCTB»

Ypoxk —
MIPAKTUKYM

[Tomyyaror, coOuparOT M  pPACMO3HAIOT  YIJIEKUCIBIA  ras.
HaGnronaroT 1 ONMMCHIBalOT XMMUYECKHM SKCIIEPUMEHT € TOMOILBIO
pycckoro (pomHOTro) s3blka W s3bIKa XUMHH. DopmMymupyroT
BBIBOJBI I10 PE3YyJjIbTaTaM IHPOBCACHHOI'O SKCIICPUMCHTA.

CoTpynHHAYAIOT B TIpolecce Y4eOHOro B3aMMOJEHCTBHS TIPH




paboTe B rpyrmmax
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YrieBonopoibl

KomOunupoBan
HBIN YPOK

XapakTepus3yoT 0COOCHHOCTH COCTaBa M CBOMCTB OPraHUYECKHX
COCOMHEHUM.  Pa3nmnuaroT  mOpeaesibHblE W HENPEACIbHbBIC
YIJI€BOIOPOBI. HaspiBator 1 3amuceiBaloT  (opmyIibl
(MONEeKyJIsIpHBIE W CTPYKTYPHBIE) BaXKHEMIIMX IPEICTaBUTENICH
yriaeBonopoaoB. IlpennaraioT SKCIEPUMEHT IO Pacro3HABAHUIO
COCIMHEHUI HempenenbHoro crpoeHus. HabOmronmaror 3a Xxomom
XUMHUYECKOTO SKCIIEPUMEHTA, OMUCHIBATh €r0 U JIelaTh BHIBOJBI Ha
OCHOBe HaOmoeHni. DUKCUPYIOT pe3yabTaThl IKCIEPUMEHTA C
MOMOIIBI0 PYCCKOTO (POJHOTO) s3bIKA, a TaKXKe C IOMOIUIBIO
XUMHUYECKHX (OPMYII U YpaBHEHUH.
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Kucnopoaconepxariue
OpPTraHUYECKUE COCAMHEHUS

KomOuHupoBan
HBIN YPOK

XapakTepu3yroT CIMPTHI, KakK KHCJIOPO/ACOIeprKalue
opranvueckue coenuHeHus. Kiaccuduuupyror crnupTsel 1O
ATOMHOCTH.

HazpiBator mpencraBuTeneid OlHO- U TPEXATOMHBIX CIHUPTOB U
3aIllUCBIBAIOT U3 (POPMYIIBI.

XapakTepusyroT KHCIIOTBI, KaK KHCIIOPOJICO/IEpIKAIIIe
OpPraHMYECKHUE COCTUHEHUS.

HaspBator ~ mpenctaBuTeneld MpeneiabHbIX M HENPEAETbHBIX
KapOOHOBBIX KUCIIOT U 3alUCHIBAIOT U3 (OPMYIIBI.
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Kpemunii u ero coequHeHus

KomOunupoBan
HBIN YPOK

XapakTepu3ylT CTPOCHHE aTOMOB W KPUCTAIJIOB, (PU3HUYECKUE U
XMMHUYECKHE CBOMCTBA, IOJIyYEHUE U IPUMEHEHHE KPEMHHS C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMHH.

YcranaBnuBaioT IIPUYNHHO-CJIEICTBEHHBIE  CBSI3U  MEXAY
CTPOEHHEM  aToMa, BHUJIOM  XHMHYECKOH  CBSI3U, THUIIOM
KPUCTANIMYECKON PEmETKH KpeMHHs, ero (GU3NYECKUMU H
XUMHUYECKMMH CBOMCTBaMHU. BBIMONHAIOT pacy€Thl M0 XUMUYECKUM
dbopMynaM U ypaBHEHHUSM pPEaKIUi, MPOTEKAIOMINX C y4aCTHEM
KPEMHHSI U €T0 COCTMHECHHM. XapaKTepu3yloT COCTaB, PU3HUECKUE
U XMMUYECKHE CBOICTBA, MOJYyYEHUE U NPUMEHEHHE COEIUHEHUI
KPEMHUSI C UCIOJB30BaHUEM PYCCKOrO (POJHOIO) f3bIKa U SI3bIKA
xuMHH. CpaBHUBAIOT TUOKCUBI yIiieposa U KpeMHUsl. ONMCHIBaIOT




Ba)KHEHUIIIE  THIIBI IMPHUPOJHBIX COG,I[I/IHCHI/Iﬁ KpEMHUA  KaK
OCHOBHOI'O 3JICMCHTA JII/ITOC(bepr. Pacno3HaroT cuimkaT-uoH

36 CuinkaTHas VYpok ycBoeHus | XapakTepU3yIOT CUIMKATHYIO IPOMBIIIJIEHHOCTh U €€ OCHOBHYIO
[POMBIIUIEHHOCTh HOBBIX 3HAaHUM | NPOAYKLMIO. Y CTAaHABIUBAIOT AHAJIIOTMM MEXKY Pa3IMYHBIMU
OTPACIISIMU CUJIMKATHOW MTPOMBILLIIIEHHOCTH
37 [Tonyyenue HeMeTaIOB VYpok ycBoeHus | OnuChIBalOT HAXOXKIEHUE HEMETAIUIOB B IPUPOAE. XapaKTEPU3YIOT
HOBBIX 3HAHUH | (PAKIIMOHHYIO TIEPErOHKY KHJIKOTO BO3yXa KaK COBOKYITHOCTb
buznYeCKUX MpoieccoB. APryMeHTUPYIOT OTHECEHHE aKTUBHBIX
HEMETAJUIOB K OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIM IIPOLIECCaM
38 [TonydyeHue BaKHENIINX VYpok - XapakTepu3yrT XMMH3M, CBIPBE, allliaparypy, Hay4yHbIe
XUMUYECKUX COETMHEHUI MPaKTUKYM MPUHLUIIBI U IPOAYKIIMIO TPOU3BOCTBA CEPHOU KUCIIOTHI.
CpaBHUBAIOT MTPOU3BOJICTBO CEPHON KUCIIOTHI C IPOU3BOJICTBOM
aMMHaKa
39 O6001IEeH e TT0 TeMe KomOunampoBan | [IpoBOAsT OleHKY COOCTBEHHBIX IOCTHIKEHUIN B YCBOCHHH TEMBI.
«HeMmeTaibel 1 uXx COCINHEHUS HBIN YPOK KOppeKTI/IPYIOT CBOM 3HAHHA B COOTBCTCTBHUH C INNIAHHUPYCMBIM
pesynpratoM. Ilomydaror  xumuueckyro  uMH(pOpMauuud U3
pa3IMYHBIX HUCTOYHUKOB. [IpenctaBisitoT mHGOpMAIUIO MO TeMe
«Hemerannel» B BUJie TaOIUL, CXEM, OMIOPHOIO KOHCIIEKTa, B TOM
yucie ¢ npuMeHeHnem cpeacts MKT
40 K.p. Ne2 1o teme: Ypoxk - [TpuMeHsIIOT Ha IPaKTUKE paHee U3YYeHHBIN MaTepua, paboTas 1mo
«Hemeramisl 1 ux KOHTPOJIA rpylniaM ¢ 3aJaHHsIMH Pa3sHOr'0 YPOBHS CIIOKHOCTH, BBIIIOJIHSIOT
COEIMHEHHSD) SHaHMH KOHTPOJIbHYIO PaboTy.
Metaniabl 1 ux coequnernus (17 4)
41 [TosoxeHne MeTalIoB B Vpok ycBoenus | OOBSCHSAIOT YTO  Takoe  MeTauibl.  PasnuyaroT  GopMel

[lepuoauueckon cucreme,
CTPOEHHE aTOMOB M KPHUCTAJJIOB

HOBBIX 3HAaHUN

CYILIIECTBOBAHUS METAJIOB: 3JIEMEHTHI U IPOCTHIE BELIECTBA.

XapakTepu3yroT  XUMHUYECKHE  DJIEMEHTBhI-METAUIBl MO0  HUX
nonoxxkeHuto B Ilepuommueckoit cucreme JI. WM. Menneneena.
IIporHo3upyr0T CBOMCTBAa HE3HAKOMBIX METAJUIOB I10 MOJIOKEHUIO
B Ilepuogmueckoit cucreme XuMHUeCcKuX »djemeHtoB J[. W.
MeHnaeneeBa. YCTaHaBIMBAIOT  IPUYUHHO-CIEICTBEHHBIE CBS3H
MEXKJy CTPOECHHEM aroMa, BHUJOM XWUMHYECKOM CBSI3H, THUIIOM




KPUCTAJUIMYECKON PEIIETKH METAJJIOB — IPOCTBIX BELIECTB U UX
COEeIMHEHUI
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OO01IMe XMMAYECKUE CBOMCTBA
METaJJIOB

KomOunupoBan
HBIN YPOK

OOBSICHSIIOT UTO TaKOE PsAJl AKTUBHOCTU MeTaIlIoB. [IpumeHstoT ero
JUTSL XapaKTePUCTUKU XUMHUYECKUX CBOMCTB MPOCTHIX BEILECTB-
MeTaisioB. OG00IIAIOT CUCTEMY XMMHUYECKHX CBOMCTB METANIOB
KaK «BOCCTAHOBHTEIIbHBIC CBOMCTBa». COCTaBISAIOT MOJIEKYIISIPHbBIC
YpaBHEHUS peakIuii, XapaKTepU3yIOIINX XUMHUUECKHUE CBOMCTBA
METAJIJIOB B CBETE YUEHUsI 00 OKUCITUTEIHHO-BOCCTAHOBUTEIHHBIX
Ipoleccax, a peakliu ¢ y4aCTUEM JIEKTPOIIUTOB, MPEACTABIATh
TaK)ke U B MOHHOM BuJie. HaOmro1a10T U OMUCHIBAIOT PEAKIINH
MEX/1y BEIIeCTBAMU C TIOMOIIBIO PYCCKOTO (POAHOTO) SI3bIKA U
s3bIKa XUMUU. CaMOCTOSITEIBHO MPOBOAST OIIBITHI,
MOJATBEPKIAI0IIUE XUMUYECKIE CBOWCTBA METAIIIIOB C
cOOJII0ICHHEM MTPaBUJI TEXHUKH 0€3011aCHOCTHU
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OO011as XapaKTeprUCTHKA
[IEJIOYHBIX METAJJIOB

Ypok ycBoeHuUs
HOBBIX 3HAHUU
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OO61as xapakTepuCTHKa
IIEJ0YHBIX METAJUIOB

KomOunupoBan
HBIN YPOK

OOBSACHAIOT JTHUMOJIOTHIO  Ha3BaHUS  TPYMNIbI  «IIIEIOYHBIC
MeTauibl». JlatloT O0IIyI0 XapaKTepUCTUKY IIEIOYHBIM MeTajllaM
Mo ux nmnojoxeHutro B Ilepuwoandeckoi cucreMe XHUMHYECKHX
anemenToB /1. 1. Menneneena.

XapakTepu3yrT CTpoeHHe, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA
HIEJIOYHBIX METAJIOB B CBETE OOIIETr0, 0COOEHHOTO U €IMHUYHOTO.
[TpenckaspiBatOT (HU3NYECKUE W XUMHYECKHE CBONCTBA OKCHJIOB H
TUAPOKCUIA0OB MICIIOYHBIX MCTAJUIOB HAa OCHOBE HX COCTaBa U
CTPOECHUS u MOATBEPKIATh MIPOTHO3bI ypaBHEHUSMH
COOTBETCTBYIOIIMX peakuuid. IIpoBoaAT pacuérel Mo XMMHUYECKUM
dbopMynaM U ypaBHEHHUSM pPEaKIUi, MPOTEKAIOMINX C y4aCTHEM
IISJIOYHBIX METAJIJIOB U UX COG)II/IHeHI/II\/'I
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OO01mas xapakTepuCcTHKa
1eT0YHO3EMETbHBIX
METaJJIOB

Ypok ycBoeHus
HOBBIX 3HAHUN
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OO61mas xapakTepucTHKa
I1€JI0YHO3EMENTbHBIX
METaJIOB

KomOunupoBan
HBII YPOK

XapakTepu3ylT CTpoeHHe, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA
MIEJIOYHO-3€MENIbHEIX METAJIOB B CBETE OOIIEro, OCOOCHHOTO M
enuHUYHOrO. IIpencka3piBaloT  (U3HYECKHE W XUMHUYECKHE
CBOICTBa OKCHAOB M TUApoKcuaoB MetaiioB |IA rpymmbel Ha
OCHOBE WX COCTaBa W CTPOCHHUS M TMOATBEPKAAIOT IPOTHO3BI
YPaBHEHHUSIMH COOTBETCTBYIOIIMX PEAKIIHIA.

[TpoBojaT pacuéThl MO XUMHYECKHM (opMyllaM W ypaBHEHHUSIM
peaKkIyii, TPOTEKAIOIINX C y4aCTHEM IINEJTOYHBIX METANIOB M UX
COCJIMHEHU I
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KécTkocTh BOJIBI U CLTOCOOBI
€€ yCTpaHEeHHUs

Ypok ycBoeHus
HOBBIX 3HAHUM

OOBSICHSIOT 4YTO Tako€ <«KECTKOCTh BOAb». Paznuuaior
BPEMEHHYI0O W TIOCTOSHHYIO >KE€CTKOCTh BOJbl. IIpemnararor
CIocoObl ycTpaHEeHHsl KeCTKOCTH BoJbl. [IpoBonsar, HabmOIAI0T U
OMHCHIBAIOT XUMUYECKUI IKCIEPUMEHT, C COOJIOJCHHEM TMPaBUII
TEXHHUKHU 0€3011aCHOCTU
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I[Lp.Ne 6. «Ilonyuenue
MKECTKOH BOJIBI M CITOCOOBI €€
YCTpaHEHUS

KomOunupoBan
HBIH YpOK

[Tomydator, CcOOMpAIOT ¥  PaCHO3HAIOT YIJIEKUCIIBIA  Ta3.
OO6parmarorcst c J1a00paTOPHBIM obopynoBaHueM u
HArpeBaTeIbHBIMU MPUOOpPAaMH B COOTBETCTBHH C TIpaBHIAMHU
TeXHUKU Oe3omacHocTH. HabmoaoT U OMHMCHIBAIOT XUMHUYECKHIA
AKCIIEPUMEHT C TIOMOIIBIO PYCCKOro (POAHOTrO) sI3bIKA M SI3BIKA
xumur. POpMyTUPYIOT BBIBOJABI MO pe3yidbTaTaM MPOBEACHHOTO
skcriepuMmenta.  CoTpygHHUYarOT B Ipolecce  y4eOHOro
B3aMMOJICICTBHS MPU paboTe B rpynmax
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IAJTFOMUHHUN U €70 COEINHEHUS

VYpok -
MIPAKTUKYM

XapakTepu3yoT aIFOMUHUN 110 €ro MoJIoKeHUI0 B Ilepuoandeckoit
cucteme xumudeckux snemeHTos JI. . MenneneeBa. OnuceiBaor
CTpoeHue, (GHU3NYECKUe M XHUMHUYECKHE CBOWCTBA AaIOMUHUS,
MOATBEPKasl UX COOTBETCTBYIOIMMH YPABHEHUSAMH PEAKIUN.
OOBSICHSIIOT JBOMCTBEHHBIN XapakTep XUMHUYECKUX CBOMCTB
OKCH/JIa ¥ TUIPOKCUA AIIFOMUHUS.

50

DKeieso

Ypok ycBoeHus
HOBBIX 3HAaHUN

51

CoennHeHNs Kee3a

KomOunupoBan
HBIN YPOK

XapakTepus3yrT IOJOKEHHE Xkene3a B llepuoamyeckon cucreme
xumudeckux dnemeHtoB JI. WM. MenneneeBa, 0COOCHHOCTH
ctpoeHust aroma. ONHUCHIBAIOT (PU3NYECKHME U XHUMHYECKHE
CBOMCTBA  JK€le3a, NOATBEPXKIas HUX  COOTBETCTBYIOLIMMU
ypaBHEHUAMHU peakuuil. OOBSCHIIOT HAJIMYUE JABYX I'€HETHYECKHX
pAIOB coenMHeHMH kenesa Fe’+ m Fe®* . Vcramasmmsaror
3aBHCHUMOCTh OOJacTeil MPUMEHEHMs jKeje3a U €ro CIUIaBOB OT
cBoiicTB. IlpoBogsr pacu€rbl MO XUMHUYECKMM (opMynam Hu
YPaBHEHUSM pEaKLMi, MPOTEKAIOIIUX C y4acTHEM XKelle3a M ero
coequHeHuii. HaOmomaloT M ONKCBHIBAIOT  PEAKLUU  MEXIY
BEUIECTBAMH C IOMOIIBIO PYCCKOTO (POJHOTO) fA3bIKa U SI3bIKa
XUMHH

52

IT.p. Ne 7 «Pemienue
PKCIIEPUMEHTAIBHBIX 3aa4 10
reme «MeTab»

VYpok-
MIPAKTUKYM

DOKCHepUMEHTAIBHO ~ MCCIEAYIOT CBOMCTBA METANIOB M HX
COCIMHEHUH, pemarh OJKCIEPUMEHTAIbHBIE 33aJa4d 10 TeMe
«Meramely. Paborator ¢ mabopaTopHbIM 00OpPYIOBAaHHEM H
HarpeBaTelbHBIMM NPUOOpPaMU B COOTBETCTBHH C IpaBHIAMH




TEXHMKH Oe3omacHocTH. HalOmrogaroT CBOMiCTBA METAUIOB M UX
COCIMHCHUN W SBJICHUH, NMPOMCXOASAIIMX ¢ HUMH. OIKMCBHIBAIOT
XUMHUYECKHH  JKCIEpUMEHT.  DOopMyIupyloT  BBIBOJABI IO
pe3yibTaTaM IPOBEICHHOrO 3KcnepuMeHTa. OnpeacisroT (MCXoas
13 y4eOHOH 3a71a4n) HEOOXOIMMOCTh MCIOJIb30BaHMs HAOIOICHUS
VI DKCTIEPUMEHTA

53 Kopposus MetaiioB u crocodsl | Ypok ycBoeHus: | OOBSCHSIOT 4YTO Takoe KOppo3us. Pa3nuuaioT XHMHUYECKYI0 U
BalIUThI OT HEE HOBBIX 3HAHUW | DIIEKTPOXUMHUYECKYI0  KOppo3ud.  VULIIOCTpUPYIOT  MOHATHA
«KOPPO3HSI», «XUMHUYECKAs KOPPO3US», «IIIEKTPOXUMHUYECKas
KOPpO3HsS» TPHUMEpPaMH. XapaKTEePU3YIOT CIIOCOOBI  3alIHUTHI
METAJIJIOB OT KOPPO3UHU
54 MeTtasuibl B IpUPOJIE. Ypok ycBoenus | Kimaccudunupyror Gpopmbl IpUPOIHBIX COSTUHEHHI METAJLIOB.
HOBBIX 3HAHUHN | XapakTepu3yrT O0OIIUe CIOCOObl MOTYYEHHs] METAIIOB: MHUPO-,
THIPO- U DJIEKTPOMETAILTYPTHH.
55 [lonsTre 0 MeTamuIypruu VYpok- cemunap | Konkpetnsupyror »TH cnocoObl MpUMEpaMH U YpaBHEHUSMHU
peaxiuii ¢ COCTaBJIEHUEM IEKTPOHHOIO OaJlaHca.
OnuchIBalOT JOMEHHBIN MPOLIECC U ANEKTPOIUTUIYECKOE MOJTyUYeHHE
METAaJIJIOB.
PasznuyaroT uépHble U IIBETHBIE METAJUIbI, YyTYHBI U CTAIN
56 O00011IeHe 3HaHWI IO TeMe Oo6o6maromuit | O600IAIOT U CUCTEMATU3UPYIOT CBOU 3HAHMS MO TEME:
«MeTannsn) YPOK «Mertanneiy. [IpuMeHSIOT Ha TPaKTHKE paHee N3YUYEeHHBIH
Marepuai, paboTas 1o TpyIaM ¢ 3aJaHAsSIMHU Pa3HOTO YPOBHS
CJIOHOCTHU
57 KontponbHast pabot 3 mo teme | Ypok KoHTpousi | [IpuMeHSFOT Ha IpakTHKe paHee 3yUeHHBIH MaTepua, padoTas 1mo
«MeTaTbh) TpynmnaMm ¢ 3aJlaHusIMU Pa3HOTO YPOBHS CII0KHOCTH, BBITIOTHSIOT
KOHTPOJIbHYIO PaboTy.
XHMHA M OKpY:Kawomas cpeaa (2 4)
58 Xumuyeckas opranuzanus | KomObunupoBan | HHTErpupyroT cBeaeHus no Guznyueckoi reorpaduu B 3HAHUS O
MIAHETHI 3eMIIs HBI YpOK XUMHYECKON OpraHu3alliy TUTAHEThl. XapaKkTepU3yoT
XUMHUYECKHM COCTAaB re0JIOTHYECKUX 000I04YeK 3eMITH.
PasnuyaroT MUHEpaJIbI ¥ TOPHBIC TTOPOJIBI, B TOM YUCIIE U PYIBI
59 Oxpana Ypok — cemuHap | XapakTepu3yroT HWCTOYHUKHU XUMHYECKOTO 3arpsi3HCHUS

OKpY>Karollen Cpelibl OT

OKpyxaromiel cpenpl. ONUCBHIBAIOT TIO0ATBHBIE IKOJIOTUYECKUE




XUMHYCCKOI'O 3arpsA3HCHUA

mpoOJieMbl  YelOBEYecTBa, CBSA3aHHBIE C  XUMHYECKHM
3arpsisHeHueM. llpennaraior myTd MHUHUMHU3ALUM  BO3JCUCTBUS
XUMHUYECKOI0 3arps3HeHHs] Ha OKpykarollyi cpeny. [IpuBoasr
MpUMEPBl MEXKIAYHAPOIHOIO COTPYAHHYECTBA B 00JIACTU OXpPaHBI
OKpYXarollel cpeJibl OT XUMUYECKOT0 3arpsi3HeHUs

Oﬁoﬁme}me 3HAHUM M0 XUMHH 34 KYpc¢ OCHOBHOII 1K0.J1bl. IloaroroBka k OCHOBHOMy rocyrapCTB€HHOMY 3K3aMEHY

(01) (79)
60 BemecTsa O6o6maromuii | [Ipeacrapnstor uHpopmaiuio no teme «llepuoanueckuii 3aKkoH U
YPOK [Tepuonuueckass cucrema J[. M. MenpaeneeBa B CBETE€ TEOpUU
CTPOCHHUSI aToMa» B BHJE TaOJMI], CXEM, OMOPHOTO KOHCIIEKTA, B
ToM uucie ¢ npuMenenneM cpeactB MKT. Beinonusaior tecToBbie
3amanusi mo teme. I[lpeacrasmstor uHpopmaruio no teme «Bums
XUMUYECKUX CBSI3€M M TUIBl KPUCTAUIMYECKUX  PEHIETOK.
B3anMoCBsI3b CTPOEHUS M CBOMCTB BEIIECTBY» B BUJE TAOIUI], CXEM,
OIOPHOI'0 KOHCIEKTA, B TOM uucie ¢ npuMeHeHueM cpeacrts MKT
61 XUMUYECKUE PEAKIUU O6o6maromuii | [Ipeacransitor  uHbopManmio 1o  TemMe «Knaccudukanus
YPOK XUMHYECKMX peakuil MO0 pa3auyHbIM mpuzHakam. CKOpoCTh
XMMUYECKUX peakuuit» B BUAE TaONIUI, CXEM, OIOPHOrO
KOHCIIEKTa, B TOM 4ucie ¢ mnpumeHenueMm cpexncts MKT.
BeimonHA0T TecTOBBIE 3amaHus no Teme. Xapakrepusyror OBP,
OKHCJIUTEIh U BOCCTAHOBUTEIb.
62 OcHOBBI Ob6o6maromuii | XapakTepusyroT o0Ii1e, 0COOCHHbBIE U MHIMBUAyalbHbIE CBOIMCTBA
HEOPraHUYECKOM YpOK KHUCJIOT, OCHOBAHHWM, COJIEM B CBETE TEOPUHU IJICKTPOJIUTHUECKOU
XUMUU JUCCOLMAlUU.  ApPryMEHTUPYIOT  BO3MOXHOCTb  IPOTEKAHHUS
63 OCHOBBI O6o0maromuii | XMMUYECKUX PEaKIMid B pacTBOpax »dJIEKTPOIHTaX HCXOAS U3
HEOpraHU4YecKOoi YPOK ycnouid.  KnmaccuguuupyroT HeopraHudeckue BellecTBa 10
XUMUU coctaBy MW cBoWcTBaM. [IpuBOIAT mnpHMeEpbl MpeACTaBUTENEH
KOHKPETHBIX KJIACCOB M IPYII HEOPraHNYECKUX BELIECTB
64 [ToBTOpeHue u 060061IeHNE IO KomOunupoBaH | BbIMOMHSAIOT TECTHI M YIPaKHEHUS, PEIIAIOT 3a/1a4M 110 TEME.
reme. [logroroska k HBIN ypOK [TpoBOIAT OLIEHKY COOCTBEHHBIX TIOCTUKEHUH B YCBOCHUH TEMBI.

KOHTPOJIbHOW paboTe

Koppektupytor cBOM 3HaHUS B COOTBETCTBHUH C IUIAHUPYEMBIM
pe3ynbTaTOM




65 KonTponbHast padotaNe4 VYpok koHuTposs | [IpuMeHSIOT Ha MpaKTUKE paHee U3YYCHHBIH MaTepual, padoTas 1mo

«HTorosas 1o Kypcy OCHOBHOI rpyImam ¢ 3aJaHUsIMHU Pa3HOr0 YPOBHS CJIIOKHOCTH, BBIIIOJIHSIOT
LIKOJIBI» KOHTPOJIbHYIO PaboTy.
66 AHan13 KOHTPOJIbHOM pabOTHI. KoppektupyroT cBoM 3HaHUsA

[lonBeneHne UTOrOB roja.

67-68 Pe3epBHOE Bpems

Kpurepun oueHnBaHus 10CTHXKEHHI 00y4AKOIIMXCH

OcHoBHas 3a/1a4a U KPUTEPUI OLIEHKU — OBJIaJICeHHE CUCTEMON y4eOHBIX AEHCTBUM C M3ydaeMbIM y4e€OHBIM MaTEpHUAIIOM.

CucreMa OLIEHKHU BKJIIOYAET B c€0sl BHYTPEHHIOIO (OCYIIECTBIISIEMYIO CAaMOM 1IKOJION) M BHEIIHIOK (OCYILIECTBIseMasi BHEUTHUMHU 110 OTHOLIECHHIO K
IIKOJIE CITy>K0aMHu).

JUJ1s1 OLIEHKH MCTIONIB3YETCsl TepCOHNUITMPOBaHHAs MHPOPMAIUS M aHOHUMHAsI (HeTlepCOHU(PUIIMPOBAHHAS).

[TepconnumpoBaHHO OIIEHKE MOJUIEkKAT TOJIBKO METaNpeIMETHbIE U IPEAMETHBIE Pe3yJIbTaThl U3 0J0Ka «BBITYCKHUK HAYUUTCS».

OneHka JOCTHKEHUN PEATU3yeTCsl «METOJIOM CIIOKEHUS», IPU KOTOPOM (PUKCHUPYETCS TOCTHKEHNE OTIOPHOTO YPOBHS U €T0 MPEBBILICHHE.

JUis OlleHMBaHUS HUCHONB3YIOTCS: CTaHJAPTU3UPOBAHHBIE NMHCbMEHHBIE M YCTHBIE PalOThI, MPOEKTHI, NMPAKTHUECKUE pabOThl, JabOpaTOpHbIE
paboThl, TECTHI, 3a4€Thl, TBOPUECKHE PaOOTHI, CAMOAHAJIN3, CAMOOLIEHKA, HAOIIOAEHUS U TIp.

Tunel 3a]aHUH, KOTOPBbIE HMCHOJb3YIOTCH JJIA OLEHKH J0CTHKEHUM:
1o popme OTBETA: C 3aKPBITHIM OTBETOM U OTKPBITHIM OTBETOM,;
M0 YPOBHIO MPOBEPSAEMBIX 3HAHUH, YMEHUH, CIOCOOOB JIeHCTBUIA: 0a30BBIN U MOBHIIICHHBIN YPOBEHb;
10 UCIIOJIb3YEMBIM CPEACTBAM: 3a/1aHus I MMCbMEHHOW MM YCTHOM Oece/ibl, MPaKTUUeCKUe 3aJaHusl, 1JabopaTopHble padOThI;
1o (hopMe NpOBEACHUS: Il MHAMBUAYATbHOW WM TPYIIIOBOI paboThI.

Hrorosas oneHKka CKJIAAbIBaeTCH U3:
HAKOIUICHHBIX OIIEHOK (XapaKTepHU3yloT JUHAMHUKY 00pa30BaTeIbHbBIX TOCTHKEHUHN yJaluxcs);
OLIEHKH 32 CTaHJAapTU3HPOBAHHBIE UTOTOBBIE PAOOTHI (XapaKTepU3yIOT YPOBEHb IPUCBOCHHUS CIIOCOOOB JAEHCTBUIN)

BHyTpeHHIOI0 cHCTeMY OIleHKH Ha CTYIleHH OCHOBHOIO o0miero odopasoBaHMs Kilaccuuuupyercs cCleqylomuM o0pa3oM M BKIIIOYAET
IIPOLEAYPBHI:

HHIMBHUAYAJbHbIE Pe3yJbTaThl YYAIIUXCH - B cepe pa3BUTUS Y HUX KOMIIETEHTHOCTHBIX YMEHHI M HaBBIKOB, BBISBIISIOTCA B XOJ€ IMCHXOJIOTO-
NeAarorndyeckoro MOHUTOPUHTA;

npeaMeTHbIE Pe3yJbTAaThl - PE3YJIbTAThI, TOJYUYEHHBIE B IIPOLIECCE OLIEHUBAHUS YUYUTENISIMHU HIKOJIBI HA MPEIMETHOM YPOBHE;

BHYTPHIIKOJIbHBIE Pe3YJIbTATHI - Pe3Y/IbTAThI, IOJTYYCHHBIE B X0/I€ aIMUHUCTPATUBHOTO KOHTPOJIS,, HTOTOBOM aTTECTAINH yUalTuXCs




( KOHTpOJILHBIE PA0OTHI, MPOMEKYTOUHbBIE, UTOTOBbIE, TUArHOCTHUYECKHUE);

BHENIKOJIbHbIE Pe3yJIbTATHI - PE3yJIbTaThl OJIUMITHA, KOHKYPCOB, COPCBHOBAHHM, KOH()EPSHIIUIA U T.I1.;
pe3yJIbTaThl, MOJYYCHHBIE B X0/I¢ HE3aBUCUMOM BHEIIIHEH OLEeHKH - pe3yJIbTaThl oydeHHbIe B Xoje [ 1A
HedopMAaTH30BaAHHAS OLIEHKA - TIOPT(OIHO.

Jlnist onucanus AOCTIKEHUH 00y4aroImuxcs 1es1eco00pa3Ho yCTaHOBUTH CIIEIYIOIIUE MATh YPOBHEH:

YpoBeHb

JlocTHKeHH e JIAHMPYEMBbIX Pe3y/bTATOB

Onenka (0oTMeTKA)

Ba3oBbrii
YPOBEHb
JMOCTHKEeHU I

JEMOHCTPUPYET OCBOCHHE y4E€OHBIX JACHCTBUM C OMOPHOW CHCTEMOW 3HAHUW B paMKax
nuana3oHa (Kpyra) BbIJIENEHHbIX 3ahad. OBnageHue O0a30BbIM YpPOBHEM SIBISIETCS
JOCTATOYHBIM JJIS1 IPOAOJKEHUSI 00yUEHHs Ha CIIeyIOIIel CTyIIeHu 00pa30BaHus, HO HE
1o MPO(GUILHOMY HaINPaBICHHUIO

«YZOBJIETBOPUTEIILHO (i

OTMETKa «3», OTMETKA

«3a4TCHOY).

IloBLIIeHH LI
YPOBEHb

YCBOCHUC OHOpHOﬁ CHUCTEMbl 3HAHUN Ha YpPOBHE OCO3HAHHOI'O IIPOU3BOJIBHOTO
OBJIAJACHUA y‘le6HBIMI/I ﬂeﬁCTBHﬂMH, JIOCTATOYHBIA O Kpyrosop, ImHupoTa (I/IJ'II/I
I/I36I/IpaTCJ'IbHOCTI/I) HHTCPCCOB. Takue O6y‘IaIOH_[I/IeC$I MOTYT OBITb BOBJICYEHBLI B
IMPOCKTHYIO ACATCIBbHOCTD 110 NPEAMETY U COPUCHTHUPOBAHBI HA MPOAOJIKCHUC O6y‘I€HI/I$I

B CTapIIUX KJIaccax 0 JaHHOMY IpoQuiIio.

OLIEHKA «XOPOIIO» (OTMETKA «4»);

Bricokunit
YPOBEHb

Bonee nonuHoe (110 cpaBHEHUIO € MPEABIAYIINM) YCBOCHHE ONIOPHOM CHCTEMBI 3HAHUI Ha
YpOBHE OCO3HAHHOT'O ITPOM3BOJIBLHOIO OBJIA/ICHUS YU€OHBIMU JEHCTBUSAMH, 1OCTATOYHbBIN
Kpyro3op, ImupoTa (WM U30UpaTenbHOCTH) HHTepecoB. Takue oOydaromuecsi MOTYT
OBITh BOBJICYEHBI B INPOEKTHYIO AEATEIbHOCTh MO MPEIMETY U COPHEHTHUPOBAHBI Ha
NpoAOIKEeHHE 00y4YeHHs B CTApIIUX KJIAccax MO JaHHOMY MPOQUITIO.

OIIEHKa
«5»).

«OTIMYHO»  (OTMETKa

TToHuMKeHHbIH
YPOBEHb

OTCYTCTBHE€ CHCTEMAaTHYECKON 0a30BOM MOJATOTOBKH, OOYYAIOIIMMCS HE OCBOCHO JIaXe U

MOJIOBUHBI ~ TUIAHUPYEMBIX  pEe3ylbTaToOB, KOTOpPblE  OCBaMBaeT  OOJBIIMHCTBO
0o0ydJaronuxcsi, MMEIOTCS 3HAYUTEIbHBIC TPOOENBl B 3HAHUAX, JaJbHEWIIee 00ydeHue
3arpyaHeHo. [lpu sToM oOyyaromuiicss MOXKET BBIMOJHATH OTAENbHBIE 3aJaHUs
MOBBIIIEHHOTO ypoBHA. JlaHHas rpynma oOy4aromuxcst (B CpeAHEM B X0je 00y4eHHs
coctaBisitorast  okoso 10%) Tpebyer cmenuaabHOM JAMATHOCTUKU 3aTPyAHEHUH B
o0y4eHHH, MPOOEIOB B CHCTEME 3HAHUM M OKa3aHWHU LIEJECHANpPABIEHHON MOMOIIU B

JTOCTHXKEHUU 0a30BOTO YPOBHS

«HEYIOBJIETBOPUTEIHLHOY
(oT™meTKa «2»)




Hu3kui HQJIMYME TOJBKO OTAEIBHBIX (parMeHTapHBIX 3HAHWHA IO MpenMeTy, AalbHeHIIee | OLEHKa «IUI0X0» (OTMETKa «1»)
YPOBEHb o0y4eHHe MPAaKTHUYECKH HEBO3MOXKHO. TpedyeTcs crienuaibHasi IOMOIIb HE TOJIBKO IO
yueOHOMY MNpeaMeTy, HO U MO0 (OPMUPOBAHUIO MOTHBALUU K OOYYEHMIO, PAa3BUTHUIO

HHTCPECCa K H3y‘laeMOI>'I HpeHMeTHOﬁ O6J'IaCTI/I, INIOHUMMAHHIO 3HAYMMOCTHU IIpEaAMETa IJIA
JKU3HU U Op.

XapakTepucTuka uudpoBoii oueHKn (0TMETKH)

«5» (OTJIMYHO0») — YPOBEHb BBHIIIOJHEHHS TPEOOBAaHUI 3HAUUTEIHHO BBIIIE YAOBICTBOPUTEILHOTO: OTCYTCTBUE OMIMOOK KaK IO TEKYIIEMY, TaK U
0 IIPEbIAYIIEMY YUeOHOMY MaTepHaiy; He 0oJiee 0OIHOTO HEJ04ETa; IOTHYHOCTD U IOJIHOTA U3JI0KEHUS.

«4» («XOpOo1I0») — YPOBEHb BHINOJHEHHS TPEOOBAaHUN BBINIE YOBIETBOPUTEIBHOTO: HCIIOJIB30BAaHUE JOMOJHUTEIBHOTO MaTepHaia, MoJHOTa U
JIOTHYHOCTh PACKPBITHS BOIPOCA; CaMOCTOATENBHOCTh CYXKACHUM, OTpaKEHHUE CBOEro OTHOLIEHMs K INpeaMmery oOcyxiaeHus. Hamuuume ommbok u
HE/I0YETOB B KOJHMYECTBEHHOM BBIPAKCHHU IO OTIENBHBIM IpEIMETaM OTPaKaeTCcs B JIOKAIBHBIX aKTax O TEKYIIEH W HMTOroBOH (pyOekHOI)
aTTecTaluu 00yJaroImuxcs.

«3» («yIOBJIETBOPUTEIBHO») — JOCTAaTOYHBI MHHHMAIBHBI ypPOBEHBb BBINIOJHEHUS TPEOOBaHMM, NMPENBSIBISIEMBIX K KOHKPETHOW padore,
OT/IeJIbHbIC HAPYIICHUs JIOTUKH U3JI0KEHUs MaTepHalia; HeIOJIHOTa pacKpbITHs Bonpoca. Hanuune ommnOok 1 HE04eTOB M0 OTJENIbHBIM IIPEIMETaM B
KOJIMYECTBEHHOM BBIPAKEHUU OTPAXKAETCS B JIOKAIbHBIX aKTaX O TEKYILEW U UTOrOBOM (pyOexHOM) aTTecTaliui 00yJarouxcs.

«2» («1J1I0X0») — YpOBEHb BBINOJHEHHUS TPEOOBaHMNM HMXKE YIOBJIETBOPUTENBHOIO: HApyIIEHHE JIOTUKU; HEMOJHOTa, HEePaCKPHITOCTb
00CyKJ]aeMOro BOIpoca, OTCYTCTBHE apryMEHTAIMH JTMOO0 OIIMOOYHOCTh €€ OCHOBHBIX NoJiokeHUH. Hamnune ommboK U HEI0YeTOB MO OTAENIbHBIM
IpeaMeTaM B KOJMUECTBEHHOM BBIPAXEHUU OTPAXKAETCS B JIOKAJIBHBIX aKTax O TEKYyIeH 1 UTOroBOH (pyOexHoi) 00 arrecTanuu o0ydaromuxcs.

KoHTpo/ibHO-U3MepHUTe/IbHbIE MAaTepuadabl TMpeIHa3HAaYeHbl s TPOBEPKH YPOBHS YCBOGHHUS Yy4eOHOro Marepuala Ha OCHOBAaHUU
00pa3oBaTENFHOIO0 MUHUMYMa COJepKaHUs 0O0pa3oBaHMs W TPEOOBaHMI K YPOBHIO TMOATOTOBKM BBHITYCKHUKOB MIKOJ. OHM COCTaBJICHBI Ha OCHOBE
MHOTOJIETHEH TMeIarorn4eckKoi MPakTHKHU C YU€TOM Pa3TUYHBIX METOJIMYECKUX pa3paboToK.

[To BceM riraBaM Kypca M X pasjienaM MpeiaracTcsl TSKyIIHd 1 TeMaTHYSCKUH KOHTPOJIh 3HAHUW U YMEHUU B ()OpME XUMHUYECKHUX JTUKTAHTOB U
TECTOB, CAMOCTOSITENILHBIX U KOHTPOJBHBIX paboT. 3aanus 000UX BapUaHTOB PabOT CXOIHBI MO COJACPKAHUIO M XapaKTePy BBIMOITHIEMBIX YUCOHBIX
JEWCTBUU.

s opranuzanuu 3QQeKTUBHOM pabOTHI BCETO Kiacca ¢ Y4eTOM MHIUBUIYaTbHBIX CIIOCOOHOCTEN KaXJIOTO ydallerocs B psjae paboT, BXOIAIINX
B TIocoOue, PEICTaBIICHBI 33IaHUs PA3INYHBIX YPOBHEH CII0)KHOCTH.

HeszaMeHMMBIM MMOMOIITHUKOM TIe/larora B KOHTPOJIe 3HAHUH SBIAIOTCS 3alaHus B ¢opMme TecTa. MIX MOKHO HCIONB30BaTh Ha Pa3HBIX dTamax
y4eOHOTr0 mporiecca:

* MIPU U3y4YE€HUU HOBOTO MaTepHalia;

* HAa JTare 3aKperuIeHus] H3y4eHHOTO MaTepHhaa;

* Ha ypokax 0000I1aionero noBTOPEHNUS;

* MIPH TEKYIIEM U TEMaTHUYECKOM KOHTPOJIE 3HAHUN, YMEHHUI U HABBIKOB YYaIl[UXCS;

+ TP MOATOTOBKE YYAIUXCS K 9K3aMEHaM KakK B YCTHOM, Tak U B MUCbMeHHOU (hopme, ocobeHHo B opme EI'D.



st ka0l TEMBI U €€ pa3AesioB IPEAJIOKEHBI TECTOBBIC 3aJJaHKs PA3HOTO YPOBHS CJI0KHOCTH B JIByX BapHaHTax, pacCUUTaHHbIC HA 15—35 MuH
WJIM Ha LeJIbIN ypoK. J{Jis BBICTABIICHUS OLIEHKH Mpe/iaraeTcs UCIOIb30BaTh CICAYIONIYIO MPOLIEHTHYIO HIKAIY:

35% BBINOTHEHHBIX 3aJaHUN — OIICHKA «2»;

36—61 % — ouenka «3»;

62—85% — orieHka «4»;

86—100% — omenHka «5».
B 3aBuCcHMOCTH OT pe3ybTaTOB BHITIOJHEHHS pa0OTHl YUUTENIb MOXKET BHOCUTH B IIPENIOKEHHYIO CUCTEMY OIIEHUBAHHS KOPPEKTHUBBI, IOCKOJIBKY
OCHOBHAs 11€JIb KOHTPOJISI B JAHHOM CJTydae — He COOCTBEHHO BBICTABJIICHHE OIICHKH, a OTPE/ICIICHNE YPOBHS YCBOCHHS YIAIIUMUCS y4eOHOTO
MaTepuasa U HalpaBJICHUH JalbHEeiIeld paboThl Ha/l MOBBIICHHEM Ka4eCcTBa 3HAHUN

3ananue nmoxa uudpoit 1 onenusaercs 3 Oamiamu; nox mudpoi 2 — 5 Gamnamu; noa uudpoit 3-8 Oamnamu. 3agaHus, OTMEUYEHHbIE *, — s
WHIMBUIYAIEHOTO BBIIOTHCHHUS.

Ecnu He yka3aHo MHOE, KaX/Iblii OTBET YacTel OLIEHUBACTCSL:

» yactu A — 2 Oayutamu;

» yactu B — 4 Gamnamuy;

« yactu C - 6 bamamu.

OpHako He Bce yvaluecsl MPUCTYHaroT K 3ahaHusM dactd C u TeM 0ojiee BBINONHSIOT UX MOJHOCTBIO. UTOOBI MOBBICUTH IOJIOKUTEIBHYIO
MOTHBAIIMIO K BBIIOJHEHMIO 3a7aHuil yacTi C, yuuTellb MOKET OOBSIBUTH O BHICTABJICHUH IO PE3yJbTaTaM TECTa JABYX OLIEHOK: EpBOWM — 3a yacTu A
u B, a BTopoii — 3a yacte C — ¢ UCIOJIb30BaHUEM MIPOLICHTHOM ILIKaJIbl OLIEHKU 3HAHUM.

Bompocs! 1151 Bcex BUAOB KOHTPOJIS 3HaHUN COCTaBII€HBl TAKUM 00pa3oM, 4TOOBI MEAAror ¢ UX MOMOIIbI0 MOT BBISIBUTH 3HAHUS YYalUXCS 110
BCEM Y3JIOBBIM BOIIPOCAM TJIaBbl U pa3jienia Kak Ha 0a30BOM YPOBHE, IJie HEOOXOAMMO TOJBKO BOCIPOM3BEJCHHME Y4eOHOro Marepuana, Tak M Ha
YCIIO’)KHEHHOM YPOBHE, TJie TpeOyeTcsi yMEHHEe aHAIU3UPOBaTh U CPAaBHUBATH JAHHbIE, IPUMEHSISI TBOPUECKHUE CIOCOOHOCTH.

Bce oOyyaromue BUIbI KOHTPOJIS MPEAIOJIAraloT KOJUIEKTUBHYIO I€ATEIbHOCTD YUaILIUXCs JINOO B Mape, JIM00 B TPYIIIE U CaMOIIPOBEPKY.

[Ipn moaroroBke K KOHTPOJBHBIM paboTaM HEOOXOIUMO OOpaTUTh BHMMaHHUE Ha 3aJaHMsl YPOKOB 0000IIaoIero nopropeHus. B atom ciydae
y4aluecsi B COOTBETCTBUU CO CBOUMU CIIOCOOHOCTSIMM OTIPENENISIIOT JUIsl ce0sl 3aaHus, KOTOPbIE MOT'YT BBIIIOJIHHTb.

PacuetHble 3a1aun pa3IMUHBIX TUIIOB U YPOBHEH CIOXKHOCTHU MPEACTaBIEHBI B MOCOOMHU OJOKaMHM, a TaKe BKIIIOUEHBI B pa3HbIe BUbI KOHTPOJIS

3HaHUNA. YUUTENbh MOXKET IO JKEJIaHUI0 BKIIOYATh UX KaK JOMOJIHUTEIbHOE 3aJjaHke B JIF0OOH B KOHTPOJIS WIHM MpeiaraTh Y4aluMcsl OTAeIbHbIC
CaMOCTOSITEIIbHBIC PAOOTHI IO PEIICHHUIO TTOT00HBIX 3a/1a4.

IIpoBeneHne XMUMHYECKOTO JUKTAHTA

3amanus 1151 000MX BapUAHTOB KPATKO 3alHMCHIBAIOTCS HA JIMIIEBON CTOPOHE JOCKH WM Ha KOJOTPAHCIAPAHTE; OTBETHI HA BOMPOCHI KEIATEITHHO
HarucaTh Ha 0OpaTHOW CTOPOHE JOCKHU WJIM Tak)Ke Ha KOJAOTpPaHCHapaHTe. Y YUTENb 3aUNTHIBAET COACPIKAHNE BOMPOCA, YUATUECs 3aITUCHIBAIOT OTBET
B TE€TpaasX.
[To oxoHYaHMM TUKTAHTA MPOBOJAUTCS CAaMOIIPOBEPKaA:

+ OIIMOOK HET — OLIEHKA «5»;

* JOMyIIeHBI 1—2 omuOKu — «4»;



* JOIYIICHBI 3 OMHUOKH — «3%».
B 3aBucuMoOCTH OT CTEICHH MOATOTOBICHHOCTH YYAIIUXCSl YIUTEIh MOKET U3MEHUTH KPUTEPHH OIIEHKU PadOT B MOJIb3Yy YUCHUKA.
IIpoBenenune caMoCTOATEILHOMH PadOTHI

CamocrosrenbHas padoTa mpearnoiaraeT Jubo mapHyko, JU00 TpynmnoByo (GopMy paboThl U JaeT BO3MOXKHOCTH JIy4Ille OTpadOTaTh W3ydaeMble
BOIPOCHI [TOJI KOHTPOJIEM YUHUTENS U B X0JI€ CAMOCTOSITENIbHOM AesaTenbHOCTH (715 oOydatoieit paboThl) IMOO JTyyIlle MOArOTOBUTHCSA K KOHTPOJIbHON
paboTe, KOTOPYIO IPEICTOUT BHITIONHATE HA CIASAYIONIEM ypoke (s 0600maromieit paboTer). 3aJaHus BBITOIHSIOTCS B Mape (TPYyIIE), YTO MO3BOJISICT
SKOHOMHTH BpeMs Ha oTBeT. OtaenbHble 3afaHusi (MO 3HAKOM *) ydyamiumecs BBINOJHSAIOT CAMOCTOSTENbHO. /[l KOHTpoJA ydamumcs

npeaoCTaBIACTCA BO3SMOXHOCTL CBCPUTH CBOU OTBCTHI C 3TAJIOHAMHU, KOTOPLIC 6y,Z[yT JaHbl YYUTCJIICM 110 OKOHYaHHU U pa6OTBI.

Ouemca MPaAKTUYICCKUX yMeHI/Iﬁ Yuamuxcs
Vyurtenn JOJDKCH YUUTBIBATD!:

- IPaBUJIbHOCTL OIIPECACIICHUS LCIIN OIIbITA,

- CaMOCTOATCIIbHOCTD noz[60pa O60py,Z[OBaHI/I$I u 06’beKTOB;

- MIOCJICAOBATCIBHOCTD B BBIIIOJIHCHHUH pa6OTBI I10 3aKJIaaKE OIIbITAa,

- JJOTHYHOCTDb U I'PaMOTHOCTb B OIIMCAHUHN Ha6HIO,Z[CHHI>'I, B (I)OpMy.]'II/IPOBKC BbIBOJA U3 OIIbITA.

OtrMmerka "5"

- [IpaBHUJILHO OIIPCACIICHA LICJIb OIIbITA,

- CaMOCTOSTEIbHO, C HEOOXOAMMOM MOCIEeI0BaTEIbHOCTHIO MPOBEACHBI TOJ00P 000pyI0BaHMs U 0OBEKTOB, a TaKkke padoTa

110 3aKJIaJJKE OIIbITAa,
- HAY4YHO I'paMOTHO, JIOTUYHO OIMTMCAHBI H&6J’[IO]1€HI/I$I u C(l)OpMYJ'H/II)OBaHBI BBIBOJbBI U3 OIIBITA.

OtMmertka "4"

- IPaBUJIBHO OIIPEZEIIEHA LIETb OIIBITA;
- CaMOCTOATENIBHO MPOBEJIeHa paboTa 1o noadopy 000py0BaHuUs, 0OBEKTOB;

IIPU 3aKJIaJIKE OMbITA JomycKatoTes 1 -2 ommoku;

- Hay4YHO TPaMOTHO, JIOTHYHO OMMCaHbl HAOII0AeHUS U C(HOPMYIMPOBAHBI BBIBOJIBI U3 OIBITA;
- B OIIMCaHUH HAOJIIO/IEHUH U3 OMbITa IOMYCKal0TCsS HEOObIINE HETOYHOCTH

Otrmerka "3"

- IPaBHIILHO OTIpeJIeNIeHa 1IeJTb OTIBITA;
- mo100p 000pyI0BaHUS U OOBEKTOB, a TAKKE pabOTHI MO 3aKJIAJIKE OIBITA MPOBEAEHBI C TIOMOIIBIO YUUTETIS;
- TOMYCKAIOTCS HETOYHOCTH U OIIMOKY MPU 3aKJIaJKe OTbITa, OMMCAHUH HAOMIOAeHUH, OPMYTUPOBAHUN BHIBOJIOB.

OtrMmerka "2"

- HE Oompe/esieHa CaMOCTOSITEIBHO 11eJIh OIIbITA,;
- He 0TOOpaHO HY)KHOE 000pyI0BaHHUE;
- JIONYCKAIOTCS CYIIECTBEHHBIC ONIMOKHU TP 3aKJIaIKe U O(OPMIICHHH OIIBITA.

Ouenka ymenuii [IpoBoasiT Ha0I0AeHUS
Yuutenb 101KEH YUUTHIBATh:
- IPaBUJILHOCTH MPOBEACHUS HA0II0IEHUH 110 3aJaHUIO;




- YMEHHUE BBIACTATH CYIIECTBEHHbIE TPU3HAKH Yy HA0II0jaeMOro o0beKTa (Iporecca),
- JIOTHYHOCTh M HAYYHYIO TPAMOTHOCTH B 0DOPMIICHHU Pe3yJIbTATOB HAOJIOICHHI U B BBIBOJIAX;
- IpOBe/IeHNE HAOMIOICHHS 110 33/[aHHIO;

Otmerka "'5" - IPaBUWJIBHO 1O 3aJIaHUI0 YYUTEIIS IPOBEICHO HAOIIOICHUE;

- BBIJICJICHBI CYILIECTBEHHbIE MPU3HAKH Y Ha0II01aeMOro o0beKTa (Ipoliiecca);
- IOTUYHO, HAYYHO TPAaMOTHO O()OpPMIIEHBI Pe3yJIbTaThl HAOIIOIEHUH U BBIBO/IBI.

Otmetka "'4" - MPABWJIHHO TIO 33JIAHUIO YYUTEIIS IPOBEICHO HAOIIOICHNUE;

- IIpY BBIJICJIEHUHU CYLIECTBEHHBIX PU3HAKOB Y Ha0II0AaeMOoro o0beKTa (1Mpoiecca) Ha3BaHbl BTOPOCTENEHHBIE;
- IOITyCKaeTcsi HeOPEKHOCTH B 0(hopMIIECHUN HAOTIOCHHUIA U BEIBOJIOB.

Otrmerka "3" - IOTYCKalOTCS HETOYHOCTHU U 1-2 omnOKH B MpoBeIeHUU HAOIIOICHHH 110 3aJaHUI0 YUUTEJIS;

- IIPH BBIJICIICHUY CYIIIECTBCHHBIX MPU3HAKOB Y HAOJI0IaeMOT0 00beKTa (Tpoliecca) BhIISISIOTCS JIUIIh HEKOTOPHIC,
- nomyckarores omudku (1-2) B opopmiieHnn HabIt0IeHUH U BBIBOJOB.

Otmetka "2" - JOTycKaroTest omuoOku (3-4) B mpoBecHUH HAOIOACHUH 110 3a/IaHUI0 YIUTEIIS,

- HETPAaBWJIBHO BBIJCISIFOTCS TPU3HAKK HAOJII01aeMoro o0beKTa (Tiporiecca);
- nomyckatotcs omuoku (3-4) B opopmieHnr HaOMIOAeHUN U BBIBOIOB. DOpMa aTTeCTalliu 10 OUOJIOTHU MOXKET OBbITh
pa3IMYHON: YCTHBIN PK3aMEH Mo OuiieTam, 3amura pedepara, TECTUPOBAHUE, 3aIIUTa MPOEKTA.

(I)OpMI)I npeacraBjaCHUust 06p33OBaTeJ'II)HLIX Pe3yabTaToB:

Tabelb YCII€BAaCMOCTH I10 TpeAMETAM (C YKa3aHHuEM Tpe6OBaHI/II71, MMPEABABISICMBIX K BbBICTABJICHUIO OTMCTOK);

TEKCThl UTOTOBBIX IMATHOCTUYECKUX KOHTPOJIBHBIX pabOT, JUKTAHTOB M T.I. U aHAIM3 WX BBINOIHEHUA oOydarommmcs (uHpopmarms o0
AJIEMEHTAaX U YPOBHSX MMPOBEPSEMOT0 3HAHUS — 3HAHUS, TOHUMAaHUS, TPUMEHEHUs, CHCTEeMAaTU3alIlNN );

YCTHAs OIIEHKA YCIIENTHOCTH Pe3yJIbTaTOB, (JOPMYJIMPOBKA NMPUIMH HEyJTad M PEKOMEHJAIUI M0 YCTPAHCHHIO MPOOEIIOB B OOYYEHHOCTH TIO
peIMeTam;

nopTQoiano;

pPe3yNIbTAaThl  TICHXOJIOTO-TIEITAaTOTHUSCKUX WCCIICIOBAaHUH, WUTFOCTPUPYIOMUX JUHAMUKY Pa3BUTHSA OTJCIBHBIX HWHTCIUICKTYaJbHBIX U
JUYHOCTHBIX KauecTB oOydaromierocs, Y'Y /1.

Kpl/lTepl/[ﬂM]/l OLICHUBAHMUA SIBJISIFOTCA:

COOTBETCTBHE JOCTUTHYTHIX MPEAMETHBIX, METANPEIMETHBIX U JUYHOCTHBIX PE3yJbTaTOB OOYYaIOUIMXCS TPEOOBaHMSIM K pe3yjbTaTam
OCBOCHHUS 00pa30BaTEeNLHON MPOTrpaMMbl OCHOBHOTO o01iero oopazoBanust ®I'OC;



® IMHAMHKA PE3YJIBTATOB MPEeaMETHOM oOydeHHOCTH, hopmupoBanus Y Y /1.
OreHKa TOCTUKEHUSI METANIPEAMETHBIX PE3YJIbTaTOB MOKET. [IpoBojsdTcs B X0/1€ pa3iiuuHbIX npoueayp. OCHOBHOM MPOIEAypOil UTOTOBOM OLEHKHU

AOCTHUIKCHUS MCTANIPCAMETHBIX PE3YJIbTATOB ABJIACTCA 3awyyuma umozcoe6020 undueudyaﬂbHoeo npoexkma



