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PabGouass mporpamma mTO XWMHH TIOCTPOCHAa Ha OCHOBE (DYHIAMEHTAILHOTO Spa
COJIepKaHUsI OCHOBHOT'O OOIIEro 00pa3oBaHus, TpeOOBaHUHN K pe3ybTaTaM OCBOEHHUS OCHOBHOM
0o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00mIero oOpa3oBaHHs, TPEOOBAaHUN K CTPYKType
OCHOBHOIl 00pa3oBaTeabHONW MPOrpaMMbl OCHOBHOI'O 0O0IIEro oOpa3oBaHMsl, MPOMUCAHHBIX B
DenepanbHOM rOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTE OCHOBHOTO OOIIEro 00pa3oBaHus,
a Taxoke KoHuenuu 1yXxoBHO-HPAaBCTBEHHOTO Pa3BUTHS U BOCIIUTAHUA IpaxaanuHa Poccun.

[IpenmogaBanue y4eOHOTO Kypca «XHUMHUU» B OCHOBHOW IIKOJIE OCYIIECTBISICTCS B

COOTBETCTBUU C OCHOBHBIMH HOPMATHUBHBIMH JOKYMEHTAMH U MHCTPYKTUBHO METOJIUYECKUMU
MaTepuaiamu:

e 3akoH Poccuiickoit ®eneparuu «O06 obpa3zoBanun B Poccuiickoit dexpepanumn» OT
29.12.2012r. Ne273-D3;

o degnepanbHbIi TOCYIAapCTBEHHBIH 00pa3oBaTeNbHBIM CTaHJAPT OCHOBHOTO OOIMIETO
o0Opa3oBaHMs, yTBEPKAECHHbIN npukazoM MunoOpHayku Poccun ot 17.12.2010 Ne 1897
«O0 yTBepKIEHWHM U BBEACHUU B JelcTBUE (eaepalbHOro TOCyIapCTBEHHOIO
00pa3oBaTeNbHOrO CTaHJapTa OCHOBHOTO oOmmiero oOpazoBaHus» (B pea. MpUKasza
Muno6pnayku Poccun ot 29.12.2014 Ne1644)

e Xumus. Paboune nporpammel. [Ipenmernas muaus yaeOnukoB O. C. 'abpuensina, U. I
OctpoymoBa, C. A. CnaakoBa. 9 knacc: ydyeOHoe mocoOue s 0011eodpa3oBaTeNIbHBIX
opranu3zammii / O. C. 'abpuensn, C. A. CragkoB — M.: [Ipocsemenue, 2019.

e B coorserctBun ¢ OOIT OOO MBOY «llentp obpazoBanus nrt. FOxxuo-Kypunbck»

Hesn kypca:

. Dopmuposanue y ydalmmxcs 1eJIOCTHON €CTECTBEHHO-HAYYHOM KapTUHBI MUpA.

. Pazeumue 1103HaBATEIIbHBIX HWHTEPECOB, HMHTEIUIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH, yyaluxcs B IPOIEcce U3YUeHUsI XUMUYECKOI HayKU U e€ BKJIaJa B COBPEMEHHBIN
HAyYHO - TEXHHYECKHUH mporpecc; (OPMHUPOBAHWE BAKHCUIIUX JIOTHUSCKHUX OIEeparuid

MBILUIEHUS (aHAIU3, CUHTE3, 000OIIeHHEe, KOHKpETH3alus, CpaBHEHUE U JIp.) B Ipolecce
MO3HAHUS CUCTEMbI BAXKHENIINX MTOHSATHI, 3aKOHOB U TEOPUH O COCTaBE, CTPOEHHUH, CBOMCTBAaX U
IPUMEHEHNN XUMHUYECKUX BEILECTB.
eBocnumanue y0ex1EHHOCTH B TOM, YTO IPUMEHEHHUE MOJTYyYEHHbIX 3HAHUW U YMEHUH 10
XUMHUU SIBJISIETCS OOBEKTUBHOM HEOOXOIUMOCTBIO JJIsi Oe30macHOi paboThl ¢ BelleCTBAaMHM U
MaTepuagamy B ObITY M Ha IPOU3BOJICTBE.
ellpoexmuposanue u peanusayusa BBIIIyCKHUKAMM OCHOBHOM  IIKOJBI  JINYHOM
o0Opa3oBaTeNbHOM TpaekTopuu: BbIOOp mpoduns oOydyeHuss B CTapuiedl IIKoie WU
npodeccnoHanTbHOTO 00Pa30BaTEIBLHOTO YUPEKICHHUS.
eOsnadenue K104uesbimu KOMnemeHyuamu: yueOHO-TI03HaBATEIbHBIMH,
MH(OPMALMOHHBIMH, IIEHHOCTHO-CMBICJIOBBIMU, KOMMYHHUKATHBHBIMU.
Jns nocTukeHus 3TUX 1LieNiell B Kypce XMMHUU Ha CTYNEHM OCHOBHOIO 00Iero odpazoBaHus
pelaTes CIeyIINe 3a1a4u:
e (QopMHUpYyIOTCS 3HaHMSI OCHOB XHWMHUYECKOW HAyKM — OCHOBHBIX (DAaKTOB, MOHSITHUH,
XUMHUYECKHUX 3aKOHOB M TEOPUH, BBIPA)KEHHBIX TOCPEACTBOM XMMHUYECKOTO SI3bIKA;
e  Pa3BUBAIOTCS YMEHUS HAOO/IaTh U OOBSACHSIIOT XMMHUECKUE SBJICHUS, IPOUCXOASIIUE B
pUpo/Ie, Ta00PaTOPHBIX YCIOBHX, B OBITY U Ha IPOU3BO/ICTBE;
e MpHOOpeTaloTCs CIElUUalbHbIE YMEHUS W HaBbIKM O O€30IMacHOMY OOpalieHHI0 C
XUMHYECKMMHU BELIECTBAMH, MaTepHaIaMU U MPOLIECCAMU;
e (QopmupyeTcss TYMaHHUCTHUECKOE OTHOIIEHHE K XUMHHM KakK MpPOU3BOAMTEIHHOW cuiie
o011ecTBa, ¢ TOMOIIBIO KOTOPOH peraroTcs riiodanbHbIe MPoOIeMbl UeT0BEUECTBA;
e  OCYIIECTBIISIETCA MHTETpALUsl XUMUYECKOM KapTUHBI MUpPa B €IUHYIO HAYYHYIO KapTHHY.

Coaepsxkanue nmporpaMmbl



Xumusn 9 kiaace
(68 uacos, 2 yaca B HeJeJII0)

1.IloBTOpPEHME M 00001IIeHHE CBeIeHUH 110 Kypcy 8 kiacca
bunapssie coenuaeHus. OKCHIBI COc00pa3yIoNnIue U HeCoJIeo0pa3yroIIue.
['unpokcunpl: ocHoBaHMs, aM(poTepHbIe, KUCT0Thl. CpeTHIEe, KICIIbIe, OCHOBHBIE COJIU.

O06001IeHrEe CBEACHMI 0 XUMUYIECKUX peakiusix. Kiaccupukarms XuMHIecKux
peaxuil Mo pa3IMYHbIM OCHOBAHHUSM: COCTABY U UYUCITY PEarupyOLINX U 00pa3ylomuxcs
BEIIIECTB, TEIUIOBOMY 3G (DEKTy, HAPABICHHUIO, U3MCHCHHIO CTCTICHEH OKHCIICHUS DJIEMEHTOB,
00pa3yromux pearupyrolye BemecTna, (pase, UCIoIb30BaHUIO KaTallu3aTopa.

[ToHsiTHE O CKOPOCTH XUMUYECKOUN peakuru. PaKkTophl, BAUSIONIME HA CKOPOCTh
XUMUYECKHUX PEaKLU: IPUPOJIa Pearupyrouux BEUIECTB, UX KOHIIEHTPALUs, TEMIIepaTypa,
IJIOIA/Ib COMPUKOCHOBEHU S, HAJIMYKE Katanu3aropa. Katanus.

JleMoHcTpauuun

O3HakoMJIEHUE C KOJUJIEKIMSIMU METANIOB U HEMETAJUIOB.

O3HaKkoOMJIEHHE C KOJUIEKLIMSIMU OKCUIOB, KUCIIOT U COJIEH.

3aBUCHMOCTh CKOPOCTH XUMUUYECKOU PEaKIMU OT IPUPOIbI PEAarupPYIOIIUX BEIICCTB.

3aBUCUMOCTbh CKOPOCTH XMMUYECKON PEaKLUU OT KOHIIEHTPALMH PEearupyromux
BEIIECTB.

3aBUCUMOCTb CKOPOCTH XMMUYECKON PEaKLUU OT TEMIEPATYPbl PEarupyroLUX BELIECTB.
JlabopaTopHble ONBITHI

1. BsaumopeiicTBuE aMMHUaka U XJOPOBOAOPO/A.
Peakuus HeliTpann3anu.
Habmronenue temnoBoro 3¢ dexra peakiiuu HeUTpanu3aiim.
B3aumoneiictBue cepHoit kuciaotsl ¢ okcugom menu (I1).
PasnosxeHnue nepokcua BoJopo/ia C MOMOIIBIO KaTanasbl KapTodens

6. 3aBUCHUMOCTb CKOPOCTH XMMHYECKOW PEAKIIMH OT MIPUPOJIbI pEarupyromnux
BEIIECTB Ha MIPUMEpE B3aUMOACHCTBHSI paCTBOPOB THOCYIb(haTa HATPUS U XJIOpHaa Oapus,
THOCYJIb(aTa HATPUS U COJSTHOM KUCITOTHI.

7.  3aBUCHMOCTb CKOPOCTH XMMHUYECKOM pPEAKIIMHU OT MPUPObl METAJIIIOB MPU UX
B3aWMO/JICVCTBUH C COJITHOM KHUCIIOTOM.

8.  3aBUCHMOCTb CKOPOCTH XMMHUYECKOU PEAKIIMHU OT IPUPObI KUCIOT IPU
B3aWMO/JICVCTBUH UX C JKEIE30M.

9. 3aBHCHMOCTb CKOPOCTH XMMHUYECKOW PEAKIIMH OT TEMIIEPATYPHI.

10. 3aBUCHUMOCTH CKOPOCTHU XUMHUYECKON PEaKIIUU OT KOHIIEHTPAIIIH.

11. 3aBUCHUMOCTh CKOPOCTHM XMUMHYECKOH peakIuu OT IUIOLAAN CONPUKOCHOBEHUS
pearupyromux BenecTs.

12. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKLUU OT KaTaau3aropa.

2. XMMHYeCKHE PeaKIIHH B PACTBOPAX JJIEKTPOJIUTOB

[TonsiTe 00 DHNEKTPOTUTHYECKON IUCCOIHUAIMHN. OJNEKTPOJIUTHI M HEIJICKTPOIHTHI.
MexaHu3M  JTUCCOIMAIIMU  DJEKTPOJIUTOB C PA3IMYHBIM  XapakTepoMm cBsizu. (CTerneHb
AIIEKTPONUTUYECKON Arccoruarii. CHUIIbHBIE U CTa0bIe AIEKTPOIUTHI.

OCHOBHBIE TIOJOKEHUSI TEOPUU DIEKTPOIMTHYECKOW aucconmanuu. Kiaccudbuxarms
HMOHOB U HUX CBOMCTBa. KHCIOTBI, OCHOBaHUS M COJIM KaK ANEKTPONUTHL. VX Kimaccudukanus u
JTACCOITUAITHS.

OO0mue XUMHUYECKHE CBOMCTBA KHUCIOT: H3MEHEHHE OKPAacKH HHIUKATOPOB,
B3aUMOJICCTBHE C METaJUIaMH, OKCHAAMH W THAPOKCHUIAMHU METAJIOB, H  COJISMH.
MounekynsipHble U HOHHBIE (TIOJIHBIE i COKPAIIEHHBIC) YPABHEHUS PEAKIIHIA.

XWMHYECKUH CMBICI COKPAIIEHHBIX YpPAaBHEHWHU. YCIOBUS MNPOTEKAHMS PEAKIUM MEXIy
AIEKTPOJIUTAMHU O KOHIIA. Psi1 aKTUBHOCTH METAILIOB.

OO0mue XMMUYECKHE CBOMCTBA IEIOYEH: B3aMMOJCHCTBHE C KHUCIOTaMH, OKCHIAMU
HEMeTaIoB, comsMu. OOmuMe XUMHYECKHe CBOWCTBA HEPACTBOPUMBIX  OCHOBaHUM:
B3aUMOJICHCTBUE C KUCITOTAMH, PA3JIOKEHUE TIPH HarPEBaHUU.

e wnN



OO0mme XUMHUYCCKHE CBOKMCTBA CPEAHUX COJICH: B3aUMOJCHCTBHE C KHCJIOTAMH,
[IeI09aMHM, COJIIMH M MeTajuiaMu. B3aumMoieficTBHE KUCIIBIX COJIEH CO MIECIOUYaMH.

['unponu3, kak 0OMEHHOE B3aMMOJICHCTBUE COJIeH ¢ BOMON. ['Mapoim3 coyid CHIILHOTO
OCHOBaHUs U ¢1a00# KUCcIoThl. ['Mapoan3 conu cinaboro ocHOBaHUS U CHIIbHOM KUCIIOTHI. [lIkana
pH.

JdemMoHCcTpaumu.
HcnpiTanue BELIECTB U UX PACTBOPOB HA JIEKTPOIPOBOIHOCTb.
3aBUCHUMOCTD JIEKTPOIPOBOJAHOCTH YKCYCHOM KHUCIOTHI OT KOHIICHTPALIUH.
JIBr>KEHME OKpAILLIEHHBIX MOHOB B 3JIEKTPUYECKOM I10JIE.
OrnpeneneHue xapakrepa cpelipl B pacTBOpax Cojiei.
JlabopaTopHble ONBITHI.
13. JIuccouunanus cialbIX 3JIEKTPOJIUTOB HA MPUMEPE YKCYCHOM KHCIOTHI.
14. HI3MeHEeHHE OKpPACKU MHJIUKATOPOB B KUCIIOTHOM CpejIe.
15. Peakuus HeUTpalU3alMy pacTBOpa IIEI0UYH PA3JIMYHBIMU KUCIOTaMHU.
16. Ilonyuenue ruapoxcuna meau (II) u ero B3aumonelicTBre ¢ pa3IuYHbBIMU
KHCJIOTaMHU.
17. BsaumopeicTBuE CHIBHBIX KUCIOT ¢ okcuaoM meau (I1).
18-20. B3aumopeiicTBie KUCIOT ¢ METaJlJIaMH.
21. KauectBeHHas peakius Ha KapOOHAT-HOH.
22. IlonyyeHue CTyIHA KPEMHUEBOM KHUCIOTBHI.
23. KadecTBeHHas peakIus Ha XJIOPHL - HIIU CYIb(PaT-HOHBI
24. V3MeHeHUe OKpacKU UHJIMKATOPOB B LIEJIIOYHOM cpee.
25. BzaumojeicTBuE 1IEJI0UEH C YTJIEKUCIIBIM Ta30M.
26. KauecTtBeHHas peakuus Ha KATHOH aMMOHHUS.
27. Tlomyuenue runpokcuaa meau (I1) u ero paznoxenue.
28. BzaumopeiicTBue KapOOHATOB C KMCIOTAMH.
29. Ilomyuenue runpokcuaa xxemnesa(lll).
30. BsaumogeiicTBue xene3a ¢ pactBopoM cyibdara meau (1I)
IIpakTuyeckas padora
1. Pemenwne OKCIICPUMCEHTAJIbHBIX 3a/la4 110 TEMEC ((3J’ICKTpOJII/ITI/I‘-IeCKa$I JUuccouanusa.

3.HemeTa/iIbl M HIX COCIMHCHUSA

CtpoeHne aTOMOB HEMETAUIOB M HMX IMOJOKEHHWE B TEPHOIUYECKOW cucreme. Psin
ANIEKTPOOTPULIATENBHOCTU. KpHUCTaluIMUecKne pEemETKH HEMETaNIOB — IPOCTBIX BELIECTB.
Annorponus u e€ mpuunHbl. @U3NUYeCKre CBOMCTBA HeMeTaTOB. O0IIHe XMMHYECKHE CBOMCTBA
HEMETAJUIOB: OKUCIUTENIbHBIE 1 BOCCTAHOBUTEIIbHBIE.

l"anorensl, cTpoeHHE WX aTOMOB M MOJIEKyJl. Du3nyeckne M XUMHYECKHE CBOMCTBA
TaJIOT€HOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB IaJIOT€HOB B 3aBUCUMOCTH OT UX ITOJIOKEHMS B
[Tepuonuueckoii cucreme. HaxoxkaeHue TajJloreHOB B MPUPOJIE UM UX TMOJTy4YeHHE. 3HAYEHUE U
MPUMEHEHUE TaJIOT€HOB.

['aloreHoBOIOPOABI M COOTBETCTBYIOIIME WM KHCIOTBI: IUIABUKOBAs, COJSHAs,
O6poMoBoIopoIHAst, HonoBOJOpoAHAad. ['amorenuasl. KadecTBeHHble peakIMM Ha TaJOTeHU[-
noHbl. [I[puMeHeHne coeIMHEHNH TaJloreHOB U UX OMOJIOTUYECKask POJlb.

OO6mas xapakrepuctuka sneMeHToB VIA-rpynmel. Cepa B mpupojie U €€ MOIydeHHe.
AmnoTponHele MoIu(UKAIMM Cepbl M HX CBOWCTBA. XHMMHYECKHE CBOMCTBA cephl U €€
MIPUMEHEHUE.

CepoBo0pO/I: CTPOEHUE MOJIEKYJIIBI, (PU3NUECKHE U XMMHUYECKHE CBOMCTBA, MOJIydeHUE U
3Hayenue. CepoBoiopoaHas kuciota. Cynbhuabl 1 ux 3HadeHue. JIroMuHoGOopHI.

Oxkcup cepsl (IV), cepuucras kucnorta, cynbputhl. KauecTBeHHas peakuus Ha CyabQuUT-
VOH.

Okcun cepel (VI), cepnas kucnora, cynbdarsl. Kpucramtoruaparel. KadectBeHHas
peakius Ha cynb(ar-uoH.



CepHast KHUCJIOTa - CHIIBHBIN 31eKTpoanuT. CBOWCTBA pa30aBICHHON CEPHOM KUCIOTHI, KaK
TUMIUYHOM KHCIIOTHI: B3aMMOJICICTBHE C METalIaMH, OCHOBHBIMU U aM(OTEPHBIMU OKCHUIAMH,
OCHOBaHUSMHU U aM(OTEPHBIMU THAPOKCHIAMH, colisiMu. KauecTBeHHas peakius Ha cynbdar-
HOH.

OO0m1as xapakTepUCTUKA 3JIEMEHTOB VA-Tpynibl. A30T, CTPOCHHE aToMa U MOJICKYJIBI.
Ouznyeckue W XUMHYECKHE CBOWCTBa M TMpPHUMEHEHHE azoTa. A30T B MNPUPOAE U €ro
Ouosioruyeckas posib.

AMMHUaK, CTpOeHHE MOJIEKYJIbl U U3NYECKHEe CBOMCTBA. AMMUaYHas BOJa, HallaThIPHBIN
CIUPT, THIpPAT aMMHaka. JIOHOPHO -aKIENTOPHBIA MEXaHW3M OO0pa30BaHMS KATHOHA aMMOHHS.
BoccranoBurenbHble cBoiicTBa amMuaka. Coid aMMOHUS M uUX IpuMmeHeHue. KauecTBeHHas
peakius Ha KaTUOH aMMOHMUSL.

Oxkcuapl a3ora: HecojaeoOpa3yrolue U KUCIOTHBIE. A30THCTasl KHUCIOTa U HUTPUTHI.
A30THas KUCJI0Ta, €€ moJlydeHue U cBoiicTBa. HuTpatsl.

®docdop, crpoenue aroma u ammtorpornus. Dochuasl. Pochun. Oxcun dhochopa(V) u
oprodochopras kucnora. Pocharer. DocopHbie ynodpeHus. MHCEKTUIHIBIL.

OO6miass xapakTepucTuka 3mneMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB,
MIPOCTHIX BEIIECTB U COCIMHEHUM B 3aBUCUMOCTH OT IOJIOKEHHUS AJIeMEeHTOB B [lepuonnueckoi
cucteme. Yriepol. AIOTponHble Moau(UKAIK: anMas, rpadut. AMOpPGHBIA YrIepoa U ero
copTa: ca)ka, AaKTHBUPOBAHHBIA yroiib. AjcopOrus. XWMHYECKHE CBOWCTBA YIJIepoJa.
Kokcoxumuueckoe npou3BOACTBO U ero mpoaykius. Kapouasl.

Oxkcun yrimepona(Il): crpoeHue MoJieKysbl, MONy4YeHHE U €ro cBoicTBa. Okcun
yraepoaa(IV): cTtpoeHne Monekynbl, MOJy4€HHUE M €ro CBOWCTBA. YronbHas kuciora. Comnu
YTOJIBHOM KUCJIOTHI: KApOOHATHI U THAPOKApOOHATHI. TeXHUYECKas ¥ MHIIEBast COJIA.

Heopranuueckue u opraHMYecKHe BEIIECTBA. YTJIEBOIOPOAbI. XUMHYECKOE CTPOCHUE
OpPTraHUYECKUX BEIIECTB, KaK MOPAIOK COCAMHEHUS aTOMOB B MOJIEKYJIE€ IO BAJICHTHOCTH.

Mertan, 3TaH, KaK npeAenbHbIe YIIIeBOAOPOIbl. DTUIICH U alleTUIICH, KaK HeNpeaeIbHbIe
(HeHachlllleHHbIe) yrieBojoponabl. ['opeHue yriaeBonoponoB. KadecTBeHHblE peakuMM Ha
HEeNpeIeIbHbIE COSIUHEHHUS.

OTUJIOBBIA CHMPT, €ro IMOJIyueHUue, MpUMEHEHHEe U (U3HOIOTHYECKOoe JIeHCTBUE.
TpéxaToMHbIil ciupt raunepul. KauecTBeHHas peakiiysi HA MHOTOATOMHBIE CIIUPTHL. YKCYCHAS -
IIPEJICTaBUTEIb KJlacca KapOOHOBBIX KHCIIOT.

Kpewmuuii, crpoenue ero aroma u coiictea. Kpemuuii B mpupojae. CUIHIMIBI U CHUIIAH.
Oxcupn kpemuus(1Y). Kpemuuesas kuciora u €€ couu.

ITponsBoacTBo CTEeKJIa u [[EMEHTA. [Mpoayxkmus CHJIMKATHOM
MIPOMBINIUICHHOCTH: ONITUYECKOE BOJIOKHO, KepaMuka, dapdop, dhasHc.

Onrtruyeckoe BOJIOKHO.

Hemerannel B mpupoge. @pakiMoHHAs IEpPEroHKa >KUIKOTO BO3JyXa Kak cCroco0
MONyueHUsl KHUCIopojaa, a3zora, aproHa. [lomyuenue ¢ocdopa, kpemHus, xiopa, Hoxa.
DNEeKTPOIN3 PACTBOPOB.

[TomyueHue cepHOM KUCIOTHI: CHIPhE, XUMU3M, TEXHOJIOTUYECKAsl CXeMa, METO]T
KHIISIIETO CJIOs, TPUHITUIIBI TETNIO00MEHa, TPOTUBOTOKA U UPKYIsiiuu. Oneym. [IpousBoacTro
aMMUaKa: ChIpbE, XUMU3M, TEXHOJIOTHUYECKas CXeMa.

JleMoHCTpauMu

o Komnnekmus HemeTasios.

e Mopenu KpUCTAIUTMUECKUX PEHIETOK HEMETAIIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp W NPUHIHUIIEI €70 PAOOTHI.

o Topenue HemeTasIOB - MPOCTHIX BEUIECTB: cephl, (hocdopa, TPeBECHOTO yIJIsl.
e OOpa3Ibl TaIOTEHOB - MMPOCTHIX BEIIECTB.

e B3anmoneiicTBHE rajIoOr€HOB ¢ METAJUIAMM.

e BriTecHenue xiopa O6poMoM HUITH 071 U3 PaCTBOPOB UX COJIEH

o Komrekuus npupogHbIX COETUHEHHH XII0pa.

e B3zaumoseiicTBue cepbl ¢ METaNIAMU.



o ['openue cepsl B kuCIOpOAE
o Komnexus cynbGuAHBIX PYI.
o KauecTBenHnas peakius Ha Cyab(hUI-MOH
o (OOeciBeuyrBaHie OKPAIICHHBIX TKaHEH U IIBETOB CEPHUCTHIM ra3oM.
o BsanmoneicTBre KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI C MEJIBIO.
o OOyrinBaHNe OPraHUYECKUX BEUIECTB KOHIICHTPHUPOBAHHOW CEPHOMN KUCIOTOM.
e Jluarpamma «CocTaB BO31yXay.
e Ilonyuenue, coOupanue u pacro3HaBaHUE aMMHAKa.
e Paznoxenne Ouxpomara aMMOHHS.
e B3saumopneiicTBue KOHUEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEJBIO.
o PaznoxeHue HUTpaATa Kanus U TOPEHUE IPEBECHOTO YTOJIbKa B HEM
e OOpa31el MPUPOIHBIX coearnHeHuH dhocdopa.
e Komnekmus «O0pa3ipl IPUPOIHBIX COCTUHEHUH YTIEepoaa
e Iloptper H. JI. 3enunckoro. [loriomneHne akTHBUPOBAHHBIM YTIEM pacTBOPEHHBIX
BEILECTB UJIU I'a30B.
e  YCTpOHCTBO NMPOTHUBOTA3a.
e Mogenu MoOJIeKyJl METaHa, 3TaHa, TUJICHA U alleTHICHA.
o BsaumopeiicTBue aTHIIEHA ¢ OPOMHOI BOJOW U pacTBOPOM IMepMaHTraHaTa Kajusl.
e OO0muMe XMMHUYECKHE CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHON KHCIIOTHI.
o KauecTBeHHas peakiusi HA MHOTOATOMHBIE CITUPTHI.
e Komnekmus «O0pa3ipl IPUPOIHBIX COSTUHEHUH KPEMHUSD».
o Komeknus crekiia, KepaMUKH, LIEMEHTA U U3JEJIUNA U3 HUX.
o Koymekuus npoaykuuy CUIMKATHON MPOMBIIIJIEHHOCTH.
e BuneodbparmenTs u cnaiisl « [pon3BOACTBO CTEKIIA U LIEMEHTA.
o Komnekuus «lIpupoHbie COeAUHEHNSI HEMETAJJIOBY.
e BuneodbparmenTs u crnaiiasl «OpakuroHHas MEPEroHKa KHUAKOTO BO3TyXa»
e BuugeodbparmenTs u ciaiiasr «IlomydeHre Bogopoia, KHCIOPOIa U FaJIOTCHOB
AIEKTPOIIUTUIECKUM CTIOCOOOM.
e Mogenu annapaToB I IPOU3BOICTBA CEPHOU KUCIIOTHI.
e Mogenp KUIAIIEro cios.
e Moenp KOJOHHBI CHHTE3a aMMHAKa.
e BuneodbparmenTs u cnaiiasl «I [pon3BOACTBO CEPHOI KUCTOTHI».
e BuneodpparmenTs! u cnaiiasl « [pon3BoAcTBO aMMuaKa.
o Komneknus «CpIpb€ 1151 TOJYYEHHS] CEPHOM KHCIIOTHI.
JlabopaTropHblie ONBITHI
31. Pacno3HaBaHue€ rajJoreHu-uOHOB.
32. KauecTBeHHbIE peaklMM Ha CYIb(aT-HOHBI.
33. KauecTtBeHHas peakuusi HA KATHOH AMMOHHSL.
34. XWMHYECKHE CBOMCTBA a30THOM KHUCIIOTHI, KAK JJIEKTPOJIUTA.
35. KauectBennble peakiuu Ha docdar-uoH.
36. IlomyueHne m CBOMCTBA yrOJIbHON KHUCIOTHI.
37. KauectBeHHas peakiius Ha KapOOHAT-HOH.
IIpakTuyeckue paéoTbl
2.  H3yueHue CBOMCTB COJIIHOM KUCIIOTHI.
3.  H3ydeHue CBOWCTB CEpHON KHMCIIOTHI.
4. IlonydyeHue aMMHaKka U U3yYEHUE €T0 CBOKCTB.
5. TlonmydeHue yriaekucioro ra3a u U3y4eHue ero CBOMCTB.
4. MeTaJlJIbl M UX COETUHEHUS
[Tonoxenne meramnoB B llepuogmueckod cucreme xumudeckux snemeHto [l .
MenzeneeBa, CTpOCHUE MX aTOMOB M KPUCTALIOB. MeTramuyeckas CBA3b U METaJUIMYECKast
KpUCTaJUIMYecKas pemeérka. @u3nyeckre CBOMCTBA METAUIOB: JIEKTPO- U TEIIONPOBOAHOCTD,
OTpakarolas COCOOHOCTh, TNIACTUYHOCTH. CIlIaBbl YEPHBIE U [IBETHEIE.



Mertamibl Kak BOCCTAHOBUTENH. DJIEKTPOXMMHUYECKUU psAll HamnpsokeHuidl. BzaummonelicTBue
METaJUIOB C HEMETAJUIaMU, OKCUAAMH, KUCIOTAMH, COJISIMU. AJTFOMUHOTEPMHS.
CtpoeHre aTOMOB M TPOCTHIX BEMIECTB IMIEIOYHBIX METAIOB. 3aBUCUMOCTh (U3UUYECKUX U
XUMUYECKUX CBOMCTB IIEJIOYHBIX METAJIJIOB OT 3apsAJ0B siiep UX aTOMOB. OKCUbI U TUAPOKCHIBI
LIEJOYHBIX METAJUIOB, MX IOJy4€HUE, CBOWCTBA, MPUMEHEHHUE. BakHEWIIME CONM IIETOYHBIX
METaJUIOB, UX 3HAYEHUE B KUBOM U HEKUBOU MPUPOJIE U B )KU3HU YETIOBEKA.
CrpoeHue aToOMOB M TIPOCTHIX BEIIECTB IIEJIOYHO3EMEIbHBIX METAUIOB. 3aBUCUMOCTH
(buU3NYECKUX U XUMHUYECKUX CBOMCTB IIEI0YHO3EMENIbHBIX METAUIOB OT 3apsI0B SAep UX aTOMOB.
OKcubl ¥ TUJIPOKCHUJIBI I1IETTOUHO3EMENIbHBIX METAJUIOB, UX MOJy4YeHHEe, CBOMCTBA U IPUMEHEHHE.
BaxHelinme conu mEIOYHO3EMENbHBIX METAJIJIOB, UX 3HAYEHHE B IPUPOJAE U JKU3HU YEIIOBEKA.
KapOoHaTsl 1 THIPOKApOOHATHI KIS
KéctkocTh Boabl: BpeMeHHast U moctosiHHass. CriocoObl yCTpaHEHUs! BPEMEHHOW >KECTKOCTH.
Crioco0bl ycTpaHeHus: MOCTOSTHHON kEcTkocTh. MonnuThl. CoeMHEHUST aTFOMUHUS B MIPUPOJIC.
XuMuyeckue cBOMCTBa amtoMuHUSA. OCOOCHHOCTH OKCHAA M THAPOKCHAA AallOMUHUS Kak
aM(dOTepHBIX COeTMHCHUI. BaxkHeime coau arroMuHus (XJIOpH I, Cylbdar).
OcoOenHocTu cTpoeHust aToMa xenesa. JKenezo B npupoze. Baxkueimme pysl xene3a. OKCHIbI
u ruapokcunnl xeneza(ll) u xenesa(lll). Conu xenesza(Il) u xeneza(Ill). O6Hapyx)eHre NOHOB
KaTHOHOB eJe3a B pacTBOpe. 3HAUCHHE COCIMHEHUN Kene3a.
Koppozust xumudeckast 1 2JIEKTPOXUMUYECKast. 3alIiuTa METAJIOB OT KOPPO3uU. MeTaiuibl B
npupojie: B CBOOOIHOM BUJE U B BUJe coequHeHuid. [lonstue o metamtypruu. UépHas u
LBETHasA MeTauryprus. [lupomerannyprus, ruipoMeTasinyprus, 3JeKTPOMETALTYPIHsl.
Jomennsrii npouecc. [lepepaboTka uyryHa B cTajib. DNEKTPOJIU3 PACILIABOB.
JleMoHCcTpaunmn
e B3saumopneiicTBue HaTpHUsl, TUTUSA U KAJIbLIUS C BOJIOM.
o ['openue HaTpus, MarHus U *eje3a B KUCIOPOE.
e Bcnbllka TEpMUTHOKW CMECH.
e BzaumozelcTBHE CMECH TOPOIIKOB CEPhI U JKeje3a, IIMHKA U CEPHI.
e BsanmoneincTsue aTFOMUHUS ¢ KUCIOTaMU, IIEI0YaMU U BOJOM.
e BsaunmoaeiicTBue xkene3a U MEIH C XJIOPOM.
e BsaumoneincTsue Meau ¢ KOHIEHTPUPOBAHHONW CEPHOU KMCIIOTOM M a30THOM KUCIIOTOU
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).
e Okpacka Mmj1aMeHH COEUHEHUSAMH IIEJIOYHBIX METAJIJIOB.
e Okpacka ImIaMeHH COeAMHEHUSIMHU METOUYHO3EMETbHBIX METAIIJIOB.
e ['amenwue U3BECTH BOJOM.
e [lomydenue x€CTKOM BOJBI B3aUMOJECHCTBUEM YIIIEKUCIIOTO Ira3a ¢ U3BECTKOBOW BOJIOM.
e VYcTpaHeHHe BpEMEHHOMN KECTKOCTH KUTISTYCHHEM U JOOaBKOM COJIBI.
e VYCTpaHEHHE MOCTOSHHOM KECTKOCTH T00aBKOW COJIBI.
e VoHUTHI U NpUHIUT UX AeicTBUS (BUIEO(DpAarMeHT).
o Koekuus npupoaHbIX COCTUHEHUN aTFOMUHUS.
e BuneodbparmenTs u cnaiapl «OKCUA aTIOMUHUS U €T0 MOAU(PUKAIIUI.
e [lomyuenune ampoTepHOTro THAPOKCH 1A ATIOMUHHMS 1 HCCIISIOBAHUE €T0 CBONCTB.
e Pe3ynbTaThl JIUTENBHOTO SKCIIEPUMEHTA IO U3YUEHUIO KOPPO3UHU CTAJIBHBIX U3EIUI B
3aBUCHUMOCTH OT YCJIOBHI ITPOLIECCOB.
e Boccranosnenue mean u3 okcuaa meau(1l) Bomgopoaom.
e BuneodbparmenTtsl u cnaiiapl «I[pon3BoACTBO YyryHa U CTAINY.
e BuzgeodparmenTs u cnaiiasl «30enus U3 4yryHa u cTanmy.
e BuneodparmenTs! u crnaiasl « [pon3BoACTBO AITFOMUHUS.
JlabopaTopHbIe ONBITHI
39. BszaumogeiicTBue xene3a ¢ pactBopoM cynbhara meau(Il).
40. IlomydeHue U3BECTKOBOM BOJbI U OMBITHI C HEM.
41. Tlomyuenue rugpokcuaos xemnesa(ll) u (I11).
42. KayecTBEHHbIE peaKI[MU Ha KaTUOHBI JKeJe3a



IIpakT4yeckune padoThI
6. JKEctkocTh BOABI M CIIOCOOBI €€ yCTPaHEHHUS.
7.  PemeHue 3KCIIEpUMEHTAIBHBIX 33/1a4 110 TeMe «MeTaliby.

5. XuMus 1 OKpYy:Kawmas cpeaa
Crtpoenue 3emiu: sSApO, MAaHTHS, 3eMHAs KOpa, X XUMHUYECKUH cocTaB. JIutocdepa u

e€ xummuueckui coctaB. Munepaisl. Pynpl. Ocanounsie nopossl. [lone3Hsie uckomnaeMele.
XuMu4eckuit coctaB TuIpochepsl. XUMUYECKH COCTaB aTMOCHEPHI.
HcTOYHUKH XMMHUYECKOTO 3arps3HeHHsI OKpYyXKarolieil cpeapl. [ 1obanbHble SKOJI0rH4ecKue
POOJIEMBI YEIOBEYECTBA: MAPHUKOBBIN (D (PEKT, KUCIOTHBIE TOK/TH, 030HOBBIC JBIPHI.
MextyHapoIHOE COTPYAHHYECTBO B 00JIACTH OXpaHbl OKPYKAIOUIEH cpeabl OT XMMHUYECKOTO
3arpsi3HEHUS. «3eJIEHasT XUMUS.
JleMoHcTpauuun
BuneodparmenTsl u cnaiiasl «CTpoeHue 3eMid U €€ XUMUYECKUN COCTaBy.

o Komieknusi MUHEpaNIOB U FTOPHBIX MOPO/I.

o Komnekuus «Pyasl MeTaioBy.

e BuneodbparmenTs u crnaiiasl «I 06aNbHbIE SKOJIOTHYECKHE TPOOIEMbI YeJIOBEUECTBAY.
JlabopaTopHble ONBITHI

43. H3ydeHue rpaHura.
6.00001eHHe 3HAHUIA 110 XUMHH 32 KyPC OCHOBHO# IKOJIbI.
IToaroroBka k OCHOBHOMY IOCyIapCTBEHHOMY JK3aMeHY

Crtpoenue aToMa B COOTBETCTBHH C IMOJIOKEHUEM XUMUUYECKOTo 3eMeHTa B [lepuoanueckoii
cucreMe. CTpoeHHE BEUIECTBA: XUMUYECKAs CBSI3b U KPUCTAIIMYECKUE PEIIETKU. 3aBUCUMOCTb
CBOWCTB, 00pa30BaHHBIX 3JIEMEHTAMH IMPOCTHIX BENMIECTB (METAJLIOB, HEMETAJIIOB, 0J1aropoIHBIX
ra3oB) OT MMOJOXEHUS 31IeMeHTOB B [lepuoanueckoit cucreme. TUMOIOTHS HEOPraHUYECKUX
BEIIIECTB, JCJICHUE UX Ha KJIAcChl U rpynibl. [IpencraBurenu.
[Ipu3Haky U ycnoBusl MIPOTEKAHUSA XUMUYECKUX PeAKUUUA. TUIIOIOrUsl XUMUUECKUX PEAKLHi 10
pa3IUYHBIM OCHOBaHMAM. Peakinu noHHoro oomMeHa. OKUCIUTEILHO-BOCCTAHOBUTEIIbHbBIE
peaKkiuu.
XHWMHUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB. XapAKTEPHBIE XUMUYECKHAE CBONCTBA
coneo0pa3yrIINUX OKCHIOB, THAPOKCUIOB (OCHOBAHUH, KUCIOT U aM(DOTEPHBIX THIPOKCH]IOB),
COJIEH.

YyeOHo-TeMaTHYEeCKHI MJIAH

9 kiacc
Ne HaumenoBanue pa3nenos (Tem) Komnuectso B ToM uyncne Ha npoBeneHue
1acos 110 ITpaktnueckux | KoHTposnbHBI
nporpamme pabort X
pabot
1 | IloBTOpeHue u 000OIICHHUE CBEACHUI 5 1
0 Kypcy 8 Kiacca. XUMUYECKHE
peakuuu
2 | XuMH4ecKre peakiuy B pacTBOPax 10 1 1
3 | Hemeramnsl u ux coenuHeHus 25 4 1
4 | Metaibl ¥ UX COSMHEHUS 17 2 1
5 | Xumus n okpyxkarormas cpena 2
6 | Ob6oOuieHre 3HaHUI IO XUMUH 32 Kype 9 1
OCHOBHOM MIKOJEI. IloATOTOBKA K
OCHOBHOMY rOCy/1apCTBEHHOMY
sk3ameny (OI'D)
Hroro 68 7 5




Ilinanupyemble pe3yJibTaTbl 0CBOEHHSI Y4€OHOT0 MpeMeTa
[To 3aBepuIeHHIO Kypca XMMUU Ha 3TaHE OCHOBHOTO 0011ero 00pa30BaHus BHITYCKHUKH
OCHOBHOI1 IKOJIbI JOJKHBI OBJA/IETh CIEIYIOIIUMU Pe3yabTaTaMU:
1.  Jluunocmmuwie pe3yromamol:

1.  Ocosnanue CBOEH 3THUYECKON MPUHAIICKHOCTH, 3HAHUE UCTOPUHU XUMUU U
BKJIaJ]a POCCUMCKON XUMUYECKOW HAYKH B MUPOBYIO XUMHIO;

2.  @opmuposaHue OTBETCTBEHHOTO OTHOILIEHUS K MTO3HAHUIO XUMHUH; TOTOBHOCTH U
CHOCOOHOCTH, 00YUYAIOMIMXCS K CaMOPa3BUTHIO U CAaMOOOPa30BaHUIO HA OCHOBE M3Y4YE€HHBIX
(bakToB, 3aKOHOB U TEOPUH XMMHUHU; OCOZHAHHOTO BHIOOpA U MOCTPOCHHE UHIUBUIYATbHON
00pa3zoBaTebHON TPACKTOPHH;

3.  @opmuposaHue NEIOCTHON €CTECTBEHHO-HAYYHOU KapTHHBI MUPA,
HEOTHEMJIEMOM YaCThIO0 KOTOPOH SIBJIIETCS XMMHUUECKask KapTHHA MUPA;

4.  OsnadeHue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIUM YPOBHIO PA3BUTHSI HAYKU
¥ OOIIECTBEHHOM MTPAKTUKH, B TOM YUCIIC H XUMUYECCKHIM;

5. OceoeHue COIMATBLHBIX HOPM, MIPABUJI MOBEACHHUS, POJeH U (HOpPM COIHATBEHOM
YKU3HU B COLIMYME, IPUPOJE U YACTHOM JKU3HU HA OCHOBE 3KOJIOTUYECKOU KYIbTYPhI U
0e30MmacHOro o0palleHus C BelECTBAMU M MaTepHallaMu;

6. Dopmuposanue KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOILIICHUU CO
CBEPCTHUKAMH U B3POCIBIMH B Ipoiiecce 00pa3zoBaTeNbHOI, 001IECTBEHHO MOJIE3HOM, yueOHO-
HCCJIEIOBATEIbCKOM, TBOPUECKOM U IPYTrUX BUJIOB JI€ATEIbHOCTH, CBSI3aHHBIX C XUMUEH.

2.  Memanpeomemnuvle pe3yiomamol:

1.  Onpeoenenue nieneit COOCTBEHHOTO 00yUYEHHUS, TIOCTAHOBKA U (POPMYINPOBAHHE
JUTst ce0s1 HOBBIX 3a/1a4;

2. IInanuposarnue myTeil TOCTUKEHUS KEIAEMOTO pe3ysbTaTa 00ydeHUsI XUMUU KaK
TEOPETUYECKOI0, TaK U IKCIEPUMEHTAIBHOIO XapaKTepa;

3.  Coommuecenue cBOUX JIEUCTBUH C MJIAHUPYEMBIMU
pe3yJbTaTaMu, ocyujecmeieHue KOHTPOIIS CBOEH JEATEIBHOCTH B IPOLIECCE JOCTHKEHHUS
pe3ynbTara, onpedenenue croco0oB NIEHCTBUI NPU BBIIOIHEHUH JJa0OPATOPHBIX U
HNPaKTUYECKUX pabOT B COOTBETCTBUU C ITPABUIIAMH TEXHUKU 0€30I1aCHOCTH;

4.  OnpeodeneHue NCTOUHUKOB XUMUYECKON HHGOPMAIINH, TTOTyYEHUE U aHAIH3 €€,
co3/laHue HH(POPMAIIMOHHOTO MPOIYKTA U €r0 MPe3eHTAIHS;

5.  Hcnonv3zoeanue OCHOBHBIX MHTEIJIEKTYalIbHBIX ONEpAlMii: aHaIM3a U CUHTE3A,
CpaBHEHMs U CUCTEMaTH3allu, 0000IEeHHUs U KOHKPETH3AllUH, 8blisieHue TPUIUHHO-
CJIEICTBEHHBIX CBSI3€U U nocmpoeHue JTOTUYECKOT0 PacCyKACHUS U YMO3aKIIOUEHUS
(MHIYKTUBHOTO, I€yKTUBHOTO U TI0 aHAJIOTHUH) HAa MaTepualle €CTeCTBEHHO-HAyYHOTO
COJIepKaHuUs;

6.  Vmenue co3narot, NpUMEHATH U IPEOOPa30BBIBATH 3HAKM U CUMBOJIBI, MOJIENIU U
CXEMBI JJIsl pelIeHus y4eOHBIX U TO3HABATENbHBIX 3a/1a4;

7.  @opmuposaHue N pazsumue 3KOJIOTUIECKOTO MBIIIJIEHUS, YMEHUE IPUMEHSATh
€ro B [103HaBaTEIbHON, KOMMYHUKATHBHOM, COIIMAIBHOM MPaKTHKE U MPOPecCHOHATbHOM
OpHUEHTAIUH;

8.  Ienepuposeanue ujei u onpeaeneHue CpeacTB, HEOOXOAUMBIX JUIS UX
peanu3aluu.

3.  IlIpeomemnmnvie pesynomamol:
BbInyCKHUK HAy4YUTCH:
e  XapaKTepu30BaTh OCHOBHBIEC METOJIbI TO3HAHUSA: HAOII0I€HUE, U3MEPEHUE, SKCIIEPUMEHT;
e  OIUCHIBATH CBOMCTBA TBEP/BIX, JKUJIKHX, FA3000pa3HBIX BEIIECTB, BBIACISS UX
CYILLIECTBEHHBIE IPU3HAKU;



PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUH «aTOM,

«MOJIEKYJay, «XUMHYECKHUM DJIEMEHT», «IIPOCTOE BEIIECTBO», «CI0KHOE BEILIECTBOY,
«BAJICHTHOCTbY, «XUMUUYECKAs PEAKIIU», UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;
pacKpbIBaTh CMbICI 3aKOHOB COXPaHEHHS MACChl BEIIIECTB, TOCTOSTHCTBA COCTaBA,
ATOMHO-MOJIEKYJISIPHON TEOpUH;

pasnuyaTh XUMHUYECKHE U (U3UYECKUE SBIICHNUS,

Ha3bIBaTh XUMHUUYECKHUE DJIEMEHTHI;

OTIPENIEeTISATh COCTaB BEUIECTB 110 UX GopMyiam;

ONpEeIENATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COCIMHEHUSX;

ONPEACNIATh TUIl XUMUYECKUX PEAKIUK;

Ha3bIBATh MPU3HAKU U YCJIOBUS MPOTEKAHUS XUMHUECKUX PEAKIIHiA;

BBIABJISATH MPU3HAKHU, CBUJIETECIILCTBYIOIIHNE O MPOTEKAHUH XUMUYECKON PEaKIuu Mpu
BBITIOJIHCHUH XUMHUYECKOTO OIbITa;

COCTaBIIATH (POPMYJIbI OMHAPHBIX COCTMHCHUI;

COCTaBJISITh YPABHEHUS] XUMHUECKUX PEAKIIHIA;

co0Jr01aTh MpaBmiia 0€301acHON padOTHI TP MPOBEJCHUHN OIIBITOB;

MI0JIb30BaTHCS JIAOOPATOPHBIM 000PYI0BAHUEM U MOCY/I0H;

BBIYUCIISATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
BBIYHCIISATH MACCOBYIO JIOJTFO XUMUYECKOTO JIEMEHTA 110 (POpMyJIe COSTMHCHHUS,
BBIUKCIIATH KOJIMYECTBO, 00BEM MITM MacCy BEIleCTBA MO0 KOJIMYECTBY, 00bEMY, Macce
pEareHToB WU MPOIYKTOB PEaKIIUH;

XapaKkTepU30BaTh (PU3NYECKUE U XUMHUYECKHUE CBOKMCTBA MPOCTHIX BEUIECTB: KUCIOPOIa U
BOJIOPO/JIA;

MoJIy4aTh, COOMPATh KUCIOPOI U BOJIOPOSI;

pacno3HaBaTh OINBITHRIM ITYTEM Ta3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOAOPOI;
pacKphIBaTh CMbICI 3aKOHA ABOTaIpo;

PacKpBIBATh CMBICT MOHATHH «TEIUIOBOH 3(PPEKT peakium», «MOJISIPHBIA 00BEMY;
XapaKTepu30BaTh GU3NYECKUE U XUMUIECKIE CBOWCTBA BOJIBI;

PAaCKpBIBATh CMBICH MIOHSTHS «PAaCTBOPY;

BBIYHCIIATh MAaCCOBYIO JIOJIO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;
Ha3bIBaTh COEIMHEHHUS U3YyUYEHHBIX KIACCOB HEOPTAHMYECKUX BEIIECTB;
XapaKkTepu30BaTh (PU3NUYECKUE U XUMUYECKHUE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKHUX BEIECTB: OKCHIOB, KUCIOT, OCHOBAHUM, COJIEH;

OTIPENIETSATh IPUHAIJIC)KHOCTh BEIIECTB K OMPEACIIEHHOMY KJIacCy COeAMHEHUN;
COCTaBIATH (OPMYIIBI HEOPTAaHUYECKUX COCTUHEHHUIN U3yYeHHBIX KJIACCOB;

MIPOBOJIUTDH OMBITHI, TOJITBEPKAAIOITUE XUMUYECKHE CBONCTBA N3YUYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEILECTB;

pacro3HaBaTh OMBITHBIM MTyTEM PACTBOPHI KMCIIOT U IIE0YEH 10 U3MEHEHHIO OKPACKU
WHJIUKATOPa;

XapaKTepU30BaTh B3aUMOCBS3b MEXIY KJIaCCaMH HEOPTAHMYECKUX COSTUHEHU;
packpbiBaTh cMmbich [lepuoanueckoro 3akona JI. 1. Menaeneena;

O00BACHATH (PU3UYECKUIN CMBICT aTOMHOTO (IIOPSAIKOBOT0) HOMEpPa XUMHUUYECKOTO
3JIeMeHTa, HOMEPOB I'PYIIIbI U Nepuoja B nepuoanueckoi cucreme /1. 1. Menneneena;
0OBSCHATH 3aKOHOMEPHOCTH H3MEHEHHUS CTPOCHUSI aTOMOB, CBOWCTB 2JIEMEHTOB B
npejesax MajiblX NEPUOJOB U IIIaBHBIX MOATPYII;

XapaKTEepPU30BaTh XUMUUYECKHUE PJIEMEHTHI (OT BOJIOPO/Ia 10 KAIBITUs) HA OCHOBE UX
MOJIOKeHUs B niepuoanueckoit cucreme J[. M. MeneneeBa u 0COOEHHOCTEH CTPOCHUS UX
aTOMOB;

COCTaBJISITh CXEMbI CTPOCHHS aTOMOB NEPBbIX 20 3JIEMEHTOB MEPUOANYECKON CUCTEMBI
J. . Menneneena;

PacKpbIBaTh CMBICII MMOHATUM: «XUMUYECKAs CBA3bY, «3JIEKTPOOTPULIATETLHOCTDY;
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e  XapaKTepU30BaTh 3aBHCUMOCTHh (PH3UYECKUX CBOIMCTB BEIIECTB OT TUTIA
KPUCTAJUIMYECKON PEIIETKH;

e  ONIpPEACNIATh BUJ XUMHUYCCKOU CBSI3U B HCOPTaHUUCCKUX COCTUHCHHSIX;

e HM300paKaTh CXEMbI CTPOCHUS MOJICKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUIAMU
XUMHYECKHUX CBI3CH;

e  PACKpPBIBATh CMBICI MOHATHH «HOH», KKATHOHY, «AHUOHY,

«QIICKTPOJIUTBI», «HEITCKTPOIUTHI», «INEKTPOIUTAYSCKAS TUCCOINAINS,

«OKHCIIUTEIIbY, «CTEIICHb OKUCIICHUS», «BOCCTAHOBHUTEIIbY, KOKUCIICHHUECY,

«BOCCTAHOBJICHHEY;

e  OMNpENENATh CTEIICHb OKUCIICHHUS aTOMa dJIEMEHTa B COCIMHCHUY;

e  PacKpbIBaTh CMBICT TEOPHUH AICKTPOITUTHICCKON TUCCOLMAIINN;

e  COCTaBJIATh YPABHEHHUSI DJICKTPOIUTHICCKON TUCCOIUAIIMN KUCIIOT, IIEJI0UCH, COJICH;

e OOBSACHSATH CYHIHOCTH MPOIECCA IEKTPOIUTUUECKON AUCCOLUALNU U PEAKIIMI HOHHOTO
obMeHa;

e  COCTaBJIAThH MOJHBIC M COKPAIIEHHBIC HOHHBIC YPABHCHUS pPeaKiuii 0OMeHa;

e  OMNpENEIATh BO3MOXHOCTh MPOTEKAHMSI PEaKI[Uii HOHHOTO OOMEHa;

e TIPHUBOJAUTH PEAKIINH, IIOATBEPHKAAIOIINE KAUYSCTBEHHBIN COCTAB PA3JIMYHbBIX BEIICCTB;

e  OMNpENENATh OKUCIUTENIb U BOCCTAHOBUTEIIb;

e  COCTaBJISITh YPABHEHHS OKHCIMTEIHLHO -BOCCTAHOBUTEIBLHBIX PEAKIIHM;

e Ha3bIBaTh (PAKTOPHI, BIUSAIONINE HA CKOPOCTh XUMUUYECKOW PEaKIIHH,

e  KJACCU(DHIMPOBATH XUMUYCCKHUE PEAKIIMH 110 PA3IMYHBIM IIPU3HAKAM;

e  XapaKTepU30BaTh B3aMMOCBS3b MEXKIY COCTABOM, CTPOCHHEM U CBOMCTBAMHU
HEMETAJIOB;

e  TIPOBOJUTH OTBITHI IO MOTYYEHUIO, COOMPAHHIO U M3YYCHHIO XMMHUYECKUX CBOMCTB
ra3o000pa3HbIX BEIICCTB: YIIICKUCIIOrO ra3a, aMMHaKa;

e  pAacIO3HABaTh OMBITHBIM ITYTEM ra3000pa3HbIC BEIIECTBA: YIICKUCIIBIN ra3 ¥ aMMHAK;

e  XapaKTEPH30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHHUEM U CBOMCTBAMHU METAJIJIOB;

e HA3BIBAaTh OPraHUYECKHE BEIIECTBA MO UX (OpMYyJIe: METaH, 3TaH, STUJICH, METaHOI,
ATAHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTa, AMUHOYKCYCHAsI KHCIIOTa, CTEAPUHOBAS KUCIIOTA,
OJICMHOBAsI KUCJIOTA, TJIFOK03a;

e OIICHUBATH BIUSHUE XUMUYECKOTO 3arpsi3sHEHUSI OKPYIKAIOIIEH CPeIbl Ha OpPTaHUu3M
YeJI0BEKa;

e TPaMOTHO OOpaIIaThCs C BEIIECTBAMHU B TOBCEIHEBHOM KU3HU;

e  ONpEAENsATh BO3MOXXHOCTb MPOTEKAHUS PEAKIIUM HEKOTOPBIX MpeaCTaBUTEIEH
OpPTraHUYECKUX BEIIECTB C KHCIOPOI0M, BOJIOPOJIOM, METAJIJIAMU, OCHOBAaHHUSIMH,
rajoreHamu.

BhInyCKHUK MOJYYUT BO3MOKHOCTb HAYYUThCS:

. 66106U2AMb U NPOBEPSMb IKCNEPUMEHMATILHO 2UNOME3bl 0 XUMUYECKUX
CBOUCMBAX Beujecmes Ha OCHOBe UX COCMABA U CMPOEHUsL, UX CNOCOOHOCU 6CIYNAMb 8
XuMuueckue peakyuu, o xapaxmepe u npoOyKmax pasiudHblx XUMUYECKUX peakyutl,

. Xapakxmepu3o8ams 8euyecmaead no coCmagy, CmpoeHuro U C80UCMeadm,
VCMAHABIUBAIOM NPUYUHHO-CTIEOCMBEHHbIE C8A3U MeAHCOY OAHHBIMU XAPAKMEPUCUKAMU
seuecmaea;

o cocmaesiiinb MONEKYJAIPHble U NOJIHble UOHHblEe YPABHERUA NO COKpau/}éHHblM
UOHHbIM YPABHEHUAM,
° npocHo3upoeanib CnocooHOCmb eewecnea nposA6IAmMb OKUCIUmMeEnbHble Ulu

B80CCMAHOBUME/IbHbIE CEOUCMBA C yuemom cmenenell OKUCIeHUS /1eMEHMO8E, GXO()}IWMX 6 eco
cocmas,

. cocmaesiiinib ypaeHeHUs peakuuﬁ, coomeemcmeyroumux nocne008amenbHOCmu
npeepaweHuﬁ HeopcarHuveCcKux eeuiecme pa3iluvdHblx Kiaccos,
. 8bl108U2AMD U npoeep:Antb IKCNEPUMERMAIbHO cUNOme3bl O pe3ylbmamax

6030elicmeust PasiudHblx gbakmopoe HA U3MEeHeHUe CKopocmu XUMUYECKOU peakyuu,
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. UCNONb308aMb NPUOOPEMEHHBLE 3HAHUS )15l IKOJIO2UYECKU 2PAMOMHO20
nogeodeHUsl 8 OKpydcaroujeli cpeoe;

. UCNONb308aMb NPUOOPEMEHHBLE KNI0UeBble KOMNeMeHYUU NPU GbINOJHEHUU
NPOEKmMo8 U y4eOHO-UCCIe008aAMENbCKUX 3A0ay NO USYUEHUIO COUCME, CHOCOO08 NOIYYeHUs U
PACno3HABANUS BeUeCmE;

. 00beKMUBHO OYEHUBAMb UHGOPMAYUIO O 8eujecmeax u XUMUYECKUX npoyeccax,

. KPUMU4ecky OMHOCUMbCSL K NCe80OHAYYHOU UHGOopMayuu, HedoOpoco8eCmHol
pekiame 8 cpedcmaax Maccosot uHgopmayuu,

. 0CO3HABAMb 3HAYEHUE MEOPEeMUUECKUX 3HAHULL N0 XUMUU 018 NPAKMUYECKOU
oesmenbHOCMU YeloseKa;

. co30arom mMooenu u cxemol 0Jisl peueHust y4eOHbIX U NO3ZHABAMENbHBIX 3a0aY;

NOHUMAMb HEOOX0OUMOCMb COON00EHUsL NPEONUCAHUU, NPedNacaemMblX 8 UHCIPYKYUSAX NO
UCNONL308AHUIO IEKAPCMS, CPeOCm8 ObIMOBOU XUMUU U Op.
MECTO YYEBHOI'O IIPEJJIMETA B YYEBHOM IIVIAHE

@DenepalibHbIil  TOCYIapCTBEHHBIM 00pa30BaTENbHBIA  CTAaHAAPT IpelycMaTpuBaeT
U3Y4YeHHE Kypca XHMHUU B OCHOBHOM IIKOJIE KaK COCTaBHOW 4YacTH MpEeAMETHON oO0nactu
«EcTecTBeHHOHAYYHBIE TIPEIMETHD.

Kypc xumuu B 9 kimacce paccuutad Ha 2 4aca B HeEJENI0 B o0beme 68 yuyeOHBIX 4acoB.
W3yueHne 3Toro Kypca JaeT BO3MOKHOCTh BBIITYCKHHKY OCHOBHOHM HIKOJIBI ycremHo caatb OI'D
M0 XMMUH KaK IpeaMeTa 1mo BeIOopy.

[Ipemiaraemserii Kype, XOTs 1 HOCHT OOMIEKYJIBTYPHBIA XapakTep W HE CTaBUT 3a/ady
npodeccHoHaNbHOM MOATOTOBKH O0YYaOIINXCs, TEM HE MEHEe, ITO3BOJIAET UM OMPEEIUThCS C
BBIOOpOM TIpodiIst 00yYeHHS B CTapIIeH IIKOJIE.

YYEBHO-METOJUYECKOE OBECIIEYEHUE
YMK «Xumusa. 9 knacc»
1. Tabpuensn O. C. Xumus. 9 kinacc: yueOHHK 15 0011e00pa3oBaTeIbHbIX OpraHu3aiuii /

0. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos. — M.: [IpocBemenue, 2019

2. T'abpuensn O. C. Xumusa. Merogudeckoe mocodue s 9 kmacca: yde0. mocodue s
obmeobpazoBarenbubix opranm3anuii / O. C. T'abpuensn, U. B. Axcénosa, U. T.
OctpoymoB. — M.: I[IpocBemienue, 2022

3. T'abpuemnsn O. C. Xumusi. COOpHUK 3a/1a4 U yIpaKHEHHH. 9 kinacc: yueOHoe mocobue s
obmeoOpa3oBarenbHbix opranuzamuit/ O. C. T'abpuensn, W. B. Tpurybuak. M.:
[Tpocsemienue, 2019

4. Tabpuensn O. C. Xumus. Tetpaap 11 1aOOPaTOPHBIX ONBITOB U MPAKTHUECKUX PadboT. 9
KJacc: yaeOHoe mocobue st obmieo0pa3oBarenbubix opranuzaiuit /O. C. ['abpuensH,
. B. Akcénona, U. I'. OctpoymoB. — M.: IIpoceemenue, 2019

5. T'abpuemnsn O. C. Xumus. Pabouas tetpans. 9 kinacc: yuebHoe mocooOue st
obmreoOpaszoBarenbHbix opranusanuii / O. C. I'abpuensn, C. A. Cnaakos, U. T
OctpoymoB. — M.: I[Ipoceemenne, 2019

Hundghopmayuonnwvie cpedcmea
NHTepHeT-pecypcesl
1. http://www.alhimik.ru IIpeacraBnensl pyOpuKU: COBETH aOUTYPHEHTY, YUUTEIIO XUMHUH,
CIPaBOYHHK (O0YeHb OoJIbIIas MOA00pKa TaOIHIl U CIPABOYHBIX MAaTE€pPHAJIOB), Becesasi XUMUs,
HOBOCTH, OJIMMITUAIbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEACHUH).
2. http://www.hij.ru XypHan «XuM#ust 1 )KU3HbY» MTOHITHO W 3aHUMATEIHHO paccKa3biBaeT 000
BCEM MHTEPECHOM, YTO IPOMCXOIUT B HAYKe U B MUPE, B KOTOPOM MBI KUBEM.
3. http://chemistry-chemists.com/index.html DnekTpoHHbIi KypHaT « XUMUKH U XUMHS», B
KOTOPOM IIPE/ICTaBIEHO MHOXKECTBO
OTIBITOB TI0 XWUMUH, 3aHUMATEIHHON HH()OPMAITIH, TIO3BOJISFOIIEH YBIEYh YICHUKOB
HKCIEPUMEHTAIBHOM YacThIO MpeaMeTa.
4. http://c-books.narod.ru BceBo3amoskHas TuTepaTypa 1o XMMHUH.
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5. http://www.drofa-ventana.ru i3BecTHOe n31aTeIbCTBO Y4eOHOM uTeparypbl. HoBHHKM
HAy4YHO-TIOMYJISIPHBIX ¥ 3aHUMATEJIbHBIX KHUT 110 XHMHH.
6. http://1september.ru XKypHan ans yaurteneit 1 He TONbKO. bosbioe konndecTBo padoT
YYCHUKOB, B TOM YUCIIE U UCCIIE0BATEILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOIBHBIN MOPTAN CO CCHUIKAMU
Ha 00pa30BaTelIbHbIC CANTHI IO XMMHH.
8. www.periodictable.ru COopHuUK cTaTeil 0 XUMUYECKUX IEMEHTAX, WIUTIOCTPUPOBAHHBIN

3KCIEPUMEHTOM.
KanenaapHo- reMaTudeckoe IiiaHUPOBaHUE
9 kJacc
Ne [ara Tema ypoka dopma Buabl yueOHo# 1esiTeJIbHOCTH
n/n Ilinan | Dakr OpraHusanvu
ypoka
1.IloBTOpeHue u 060001MIeHHe CBeIeHUIT 110 Kypcy 8 kiacca. Xumnueckue peakuuu (5 4)

Kinaccudukanms
HEOPraHHYECKUX
BCIICCTB U UX
HOMECHKJIATypa

Ypok ycBoeHus
HOBBIX 3HAHUN

XapakTepus3yrT OKCUBI,
TUAPOKCH]IBI (OCHOBaHHSI,
aM(pOTepHBIC THAPOKCHIBI,
KHCJIOPOJICOACPIKAIINE KUCTIOTHI) U
COJIY TIO TUIAHY: COCTaB, CIIOCOOBI
oOpa3oBaHMs HA3BAHHH,
XapaKTepHBIE CBOMCTBA U
nonydeHue. Kinaccupuuupyror
OKCH/JIBI, TUAPOKCHIBI (OCHOBAHUSA,
am(poTepHbIC THAPOKCHIBI,
KHCJIOPOJICOACPIKAIITNE KUCTIOTHI) U
COJIY TI0 PA3JIMYHBIM IIPU3HAKAM.
VYuyarcs noaATBEpXAaTh
XapaKTEPUCTUKY OTIEITHHBIX
MpecTaBUTENEH KJIaCCOB
HEOPTraHUYECKUX BEIECTB
YPaBHEHUSMH COOTBETCTBYIOIIUX
peaKkuuid.

PackpbIBatOT B3aMMOCBSI3b MEXKY
KJIaCCaMHU HEOPTaHHUYECKUX
COEJIMHEHMI, KAaK T€HETUYECKYIO

Knaccudukamms
XUMHUYECKUX
peaxKIui mno
pa3TMIHBIM
OCHOBAHMSAM

Ypok ycBOeHUS
HOBBIX 3HAHUN

Bxongwmas
JHArHOCTHYECKA
g paboTa

YPOK KOHTpOIIA
3HAHUU

OOBACHSIOT MOHATHUS «XMMHUYECKas
PeaKIus», «PEaKIui COCTUHEHUSY,
«PEAKIMHU PAZIIOKEHUS», «PEaKLIUN
oOMeHay, «peakluy 3aMeLICHU,
«peaKIMK HeUTpanu3aumn,
«OK30TEPMHUYECKUE PEaKIIUN»,
«QHJIOTEPMHUECKUE PEAKIIH,
«00OpaTUMBIC PEAKIIUN,
«HEoOpaTUMbIE peaKun»,
«OKHUCITUTEITLHO-
BOCCTAHOBUTEIJIbHBIE PEAKIIUN»,
«TOMOTEHHBIE PEaKITHI,
«TeTEepPOreHHBIEC PEAKLIUNY,
«KATATATUIECKHAE PEaKITUN,
«HEKaTATUTHUECKUE PEaKII»,

13




«TeTToBOM (P (HEeKT XUMHIECKOU
peakuny. Knaccuduiupyior
XHUMUYECKHE PEAKIIUH 110
Pa3IMYHBIM OCHOBAHHSIM.
OnpenensitoT OKUCITUTENb U
BOCCTaHOBUTEIIb, IPOIIECCHI
OKHCJICHUSI U BOCCTAHOBJICHHUS.
Habmonator u

OIMCBIBAIOT PEAKIIUU MEXKITY
BEIICCTBAMH

OOBSCHSIOT, YTO TAKOE «CKOPOCTh
X IMUYECKOM

peakum». ApryMeHTUPYIOT BHIOOD
€ IMHUI]

[TonsTHe 0 Ypok —
CKOpPOCTHU HCCJICIOBAaHE
XUMHYECKOM

peaKIuu.

Karanus

M3MEpPEHUs. Y CTAHABIMBAIOT IPUYHU
HHO-CJICJICTBEHHBIC CBSI3U BIIUSTHUSI
Pa3IMYHBIX (PAKTOPOB HA CKOPOCTH
XMMUYECKUX peakiuii. Habmromator
1 OITUCHIBAIOT PEAKITUH MEXTY
BEIIECTBAMH C TIOMOIIBIO PYCCKOTO
POJTHOTO) SI3bIKA U SI3bIKA

XUMHAHA. [IpOBOIST OMBITHI,
[I0ITBEPIKIAIOIINE 3aBUCIMOCTb
CKOPOCTH XUMHUYIECCKOU PEAKITUU OT
Pa3ITUYHBIX (PAKTOPOB

2. XuMmnuyecKmne

eakuuu B pacrpopax (10 v)

DIIEKTPOTUTHYE Ypok - XapakTepu3yroT MOHITHS
cKast UCCJIEOBAHUE | «QJIEKTPOIUTHUYECKAS
JUCCOLMaIs JTUCCOLIALUS», «IIIEKTPOIIUTHI,
«HEIEKTPOJIUTHI.
VY craHaBIMBaKOT NPUYHHHO-
CJIEJICTBEHHBIE CBSI3H MEXKAY
MPUPOAON IIEKTPOJIUTA U
CTEIIEHBIO €T0 IUCCOLUALNH.
Y cTaHaBIMBaKOT NPUYHHHO-
CJIEICTBEHHBIE CBSI3H MEXAY THUIIOM
XUMHYECKOH CBSI3U B JIEKTPOJIUTE
Y MEXAHU3MOM €T0 TUCCOLUALH.
OcHoBHbIE VYpok ycBoeHHs1 | XapaKTepu3yrOT NOHATHS «CTEIEHb
MTOJIOKEHUS HOBBIX 3HAaHUM | IUCCOLMALUN», «CUIIbHBIE
TEOPUHU AJIEKTPOJIUTHI», «clladble
ANEKTPOJIUTHYE AIEKTPOJIUTHLY, «KaTUOHBIY,
CKOH «aHUOHBI», KKUCIIOTBD»,
Jucconuanuu «OCHOBAHHUSI», «COJIN».
(T2M) CocTaBnfIOT ypaBHEHUS

AJIEKTPOJUTUYECKON JUCCOIUAIINHI
KHCJIOT, OCHOBaHUM U COJICH.
NnmoctpupyroT npumMepaMu
OCHOBHBIC ITOJIOKCHHA TCOPUU

3HCKTp0HHTI/IquK0ﬁ JUCCOoMaInu.
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PazanuaroT KOMIOHEHTHI
JI0OKa3aTeNbCTB (TE3UCOB,
apryMeHTOB U ()OPMBI
JTIOKA3aTeJIbCTBA)

X MUUecKue
CBOIICTBA KHCJIOT
B cBeTe TO/]

KomOunupoBan
HBII YPOK

X MUUecKue
CBOIICTBA KHCJIOT
B cBeTe TO/]

Ypok-
MPAKTUKYM

XapakTepu3yroT 001IHe
XMMHYECKHE CBOMCTBA KUCIIOT C
MO3UIUNA TEOPUHU
AIIEKTPOIUTHUECKOMN
JTUCCOITHAITUH.

CocTaBisIIOT MOJIEKYJISIPHBIE,
MTOJTHBIC U COKpAIIEHHBIC HOHHBIC
YpPaBHEHUS PEAKUUN C yHaCTUEM
KHCJIOT.

AprymMEeHTHPYIOT BO3MOKHOCTh
MIPOTEKAHUS PEAKIIMHA C YIaCTHEM
KHCJIOT Ha OCHOBE IpaBUja
beprosie u psijga akTHBHOCTH
MeTasioB. [IpoBOJST OMBITHI,
MTOATBEPIKIAIOIINE XUMUICCKHE
CBOMCTBA KUCJIOT, C COOJIFOIEHUEM
MPaBUJI TEXHUKH O€30ITaCHOCTH.
HaGmonator u

OMUCBIBAIOT PEAKIIUU C YIaCTHEM
KHCJIOT C TIOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U SA3bIKA XUMHH

10

X UMUYECKHE
CBOMCTBA
OCHOBaHUM  Kak
DIIEKTPOJINTOB

KomOunupoBan
HBII YpOK

CocCTaBIsIIOT MOJIEKYIISIPHBIE,
MIOJIHBIE U COKPAIllCHHbIE HOHHBIE
YpPaBHEHUS PEAKIUN C yHaCTUEM
OCHOBAaHHM.

ApryMEHTHPYIOT BO3MOKHOCTb
MIPOTEKAHUs PEAKIUM C y9acTUEM
OCHOBAaHMH Ha OCHOBE IIpaBUja
beprome. IIpoBOAsAT ONBITHI,
MTOATBEPIKIAIOIINE XUMUYECKUE
CBOMCTBa OCHOBAHHIA, C
COOJIIOICHUEM TTPaBHJI TEXHUKHU
6e3onacHoctu. Habmonaror u
OMUCHIBAIOT PEAKIIUU C YIaCTHEM
KHCJIOT C IOMOIIBIO PYCCKOTO
(pomHOTO) SI3BIKA U SI3bIKA XUMUH

11

X UMUyecKue
CBOIMCTBAa  coJiei
KAK AJIEKTPOJIUTOB

Ypoxk ycBOoeHUS
HOBBIX 3HAaHUN

XapakTepusyroT 001me
XUMHUYECKHUE CBOMCTBA COJIEN C
MO3UIUNA TEOPUHU
ANEKTPOJINTUYECKON JUCCOLUALINH.
CoCTaBISAIOT MOJIEKYIISIPHBIE,
IIOJIHBIE U COKPALLEHHBIE HOHHBIE
YpaBHEHHUSI peaKkiuii C yduacTueM
COJIEH.

ApPryMeHTHPYIOT BO3MOKHOCTh
IIPOTEKAHUS PEAKIHI C yUaCTHEM
COJIEH HAa OCHOBE MPaBHJIA
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bepromnne. [IpoBoASAT ONBITHI,
MTOATBEPIKIAIOIINE XUMUUICCKUE
CBOMCTBa coyiel, ¢ COOJII0IEHHEM
MIPABWJI TEXHUKH 0€30IaCHOCTH.
HaoOmronaror u
OTIMCHIBAIOT PEAKIIU C Y4aCTHEM
coJied ¢ TIOMOIIBIO PYCCKOTO
(poaHOTO) SI3bIKA U SI3bIKA XUMHH

12 [TonsiTue o | KombunupoBan | YcTaHaBiumBaroT 3aBUCUMOCTh
TUAPOIIN3E COJIEH HBIN YPOK MEXK]y COCTaBOM COJIU U
XapaKTEPOM TUAPOIN3A.
AHanu3upyrloT Cpeay pacTBopa
COJI C TOMOILIBIO UHANKATOPOB.
[Iporno3upyrot TN TUAPOIU3A
COJIM Ha OCHOBE aHAJIN3a €ro
bopmybl
13 ILp. Ne 1. VYpoxk - Yuarcs oOparatscs c
Pemenue MPaKTUKYM 1abopaTOpHBEIM 00OPYIOBAaHUEM U
AKCIIEPUMEHTAIIb HarpeBaTeNbHBIMU MpHOOpaMu B
HBIX 33/1a4 10 COOTBETCTBUU c MpaBUiIaMu
TeMe TEXHUKH 0€30MMaCHOCTH.
«DIEKTPOITUTHYIC HaGmonator CBOICTBa
cKast 3JIEKTPOJIUTOB M IMPOUCXOASIIUX C
JUCCOLMALIAS HUMHU sBicHHWA. HaOmopgaror wu
OMUCHIBAIOT PEAKUUU C Yy4aCTUEM
AJIEKTPOJINTOB c MTOMOIIIBIO
€CTECTBEHHOTO  (PYCCKOTO  WJIH
POHOTO) SI3bIKA M sI3bIKA XUMUHU.
DopMynHpPYIOT BBIBO/IBI o
pe3yibpTaTam MPOBEACHHOTO
SKCIIEPUMEHTA
14 O6o0061eHne u Ypoxk O060011al0T U CUCTEMATU3UPYIOT
cucTemMaTusaiu 0000IIeHUS U | CBOM 3HAHUS TIO
s 3HAaHUU 10 cucreMarusany | teme: « XMMHUYECKHUE PEaKIINU B
TEME U 3HAHUU pacTBopax
«XUMHYECKHE AIEKTPOAUTOBY. [IpuMeHst0T Ha
peakuuu B MPaKTUKE paHee U3yUYECHHbIN
pacTBopax MaTepuai, padboTas 1o rpymnnam ¢
ANEKTPOJIUTOBY 3aIaHUSIMU PA3HOTO YPOBHS
CJI0)KHOCTH
15 K.p.Ne 1 mo Ypoxk kouTposist | [IpuMeHstoT Ha MpakTHUKE paHee
TeMe M3YYEHHBIN MaTepual, paboTtas mo
«XUMHUYECKHE TpyIIaM ¢ 33JJaHASIMH Pa3HOTO
peakiuu B YPOBHSI CII0)KHOCTHU, BBITTOJIHSIOT
pacTBopax KOHTPOJIBbHYIO paloTy.
AIIEKTPOIUTOBY
3.HemeTtaJuibl M X coequHeHus (25 4)
16 O0mas Ypok — OOBSACHSIOT, YTO TAKOE HEMETAJLITBI.
X apaKTePUCTHUKA nuccnenopanue | CpaBHHUBAIOT al10mMpoOnHble
HEMETAJUIOB BHJIOU3MEHEHUS KUCIIOPOa.
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PackppiBaTh mpuunHBI
AJUTOTPOITHH.

XapakTepu3yroT XUMHIECKUE
3JIEMEHTBI-HEMETAJIbI U MPOCTHIE
BEIIIECTBA-HEMETAJLIbI: CTPOCHHUE,
(bu3HUYECKre U XUMUIECCKHE
cBoiicTBa HeMeTaIIOB. OOBICHIIOT
3aBUCHMOCTH OKHCIIHTEILHO-
BOCCTAHOBUTEJILHBIX CBOICTB
3JICMCHTOB-HEMETAJIIOB OT UX
nojoxxenus B [lepuoanyeckoi
CHCTEME XMMHUYCCKHUX DJICMCHTOB

17

OO0mas
XapaKTepHUCTUKA
snemMeHToB VIIA

TPYIIbl —
rajoreHoB

KomOunupoBan
HBII YPOK

XapakTepu3yrT CTPOCHHE,
(bu3HUYECKre U XUMUYIECCKHE
CBOMCTBA, IOJIYYCHHUE U
MIPUMEHEHHE TaJIONCHOB B IUIAHE
00111er0, 0COOEHHOTr0 U
€IUHUYHOIO.

Y craHaBIMBaKOT MPUYHMHHO-
CJICJICTBCHHBIC CBSI3U MEXKIY
CTPOSHHUEM aToMa, XMMHYECKOU
CBSI3bI0, TUIIOM KPHUCTAJTHYECKOM
PEMIETKY TAIOTCHOB, UX
(PU3UICCKUMU U XUMUYCCKUMH
CBOMCTBaMH

18

CoennaeHns
raJIOT€HOB

Ypok ycBoeHus
HOBBIX 3HAHUN

XapakTepus3yroT COCTaB,
busnueckue u XUMHUYECKHE
CBONCTBA, MOJIy4eHHUE u
IpUMEHEHHE COeIMHEHU
rajJloreHOB € MCMOJIb30BAaHUEM
PYCCKOTro (POIHOIO0) SI3bIKA U SA3bIKA
XHMUH.

Ha3piBaroT coeJMHEHNsI TaJOreHoB
mo ¢opmyne U COCTaBISIOT
dbopMynbl MO HMX  Ha3BaHUIO.
VY cTaHaBIMBaKOT NPUYHHHO-
CIIE/ICTBEHHBIE  CBSI3U  MEXIY

XUMHYECKOH CBA3bIO, TUIIOM
KPUCTALITMYECKOMN pelieTKn
COCTMHCHUI rajgoreHoB, ux

(GUBUYECKUMH W XUMHUYCCKUMH
CBOMCTBAMM.

IIpoBogsr, HAOJIIOIAI0T u
OIIUCBIBAKOT XI/IMI/I‘-IGCKI/If/'I
SKCIIEPUMEHT TO PaclO3HABAHUIO
raJOreHUI-UOHOB C COOJIOACHHEM
MPaBUJI TEXHUKH O€30IaCHOCTH.

BeImtonHs10T pacuerst o
XUMUYECKUM bopmynam u
YpPaBHEHUSAM peakuuii,
IIPOTEKAIOLIUX c y4acTUeM

COE€IUHEHUN raJIOrTeHOB
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IL.p.Ne 2.
«3yuenne
CBOMCTB COJISHOMH
KUCJIOTBD»

Ypok-
MPaKTUKYM

VYyatcst oOpamarsest c
nabopaTopHBEIM 00OPYIOBaHHEM U
HarpeBaTeIbHBIMU  NIPHOOpaMu B
COOTBETCTBHHU c [IpaBUIIAMU
TEXHUKH 0e30IMacHOCTH.
HabOmronaror CBOMCTBA
AJICKTPOJIUTOB U MPOMCXOJSAIINX C
HUMH sBieHuii. HaOmopaoor wu
OIHMCHIBAIOT PEAKIIMK C Yy4YacCTHEM
3JICKTPOJIUTOB c ITOMOIIBIO
€CTECTBEHHOTO  (PYCCKOTO  WIIH
POIHOTO) SI3bIKA M SI3bIKA XHMHHU.
dopMyIHPYIOT BBIBO/JIBI 1o
pe3yiabTaTam MIPOBEICHHOTO
IKCIICPUMEHTA

20

Oomas
XapaKTEPUCTHKA
snmemeHToB VI A
- XaJIbLKOI'€HOB.

Cepa

KomOunupoBan
HBII YpOK

JaroT 001yro XapaKTePUCTHKY
aToMaM, TMPOCTHIM BEIIECTBAM H
COEUHEHUSIM  XaJbKOT€HOB B
3aBHUCHUMOCTH OT UX TOJOXKEHUS B
[Tepuoanueckoit CUCTEME.
XapakTepusyroT CTpOCHHE,
AJUTOTPOIIHUS, (busznueckue u
XMMHUYECKHUE CBOMCTBA, MOIYYCHHE
u MIpUMEHEHNE CEpBI.
VYcraHaBinuBaroT MIPUYKUHHO-
CIIEICTBEHHBIE  CBSI3U  MEXIY
CTPOCHHEM aToMa, XHUMHUYECKOU
CBSI3bI0, TUIIOM KPHCTAUINYECKOU
peméTKH cepbl, e€ PU3NIECKUMU U
XUMUYECKUMH CBOMCTBAMH.
BeinosHstoT pacuérsl o
XUMHUECKUM (hopMmynam u
YPaBHEHUSM pEaKIIHii,
MIPOTEKAIOIINX C YYaCTHEM CEPBI.

21

CepoBogopoa u
CyIb(OUIBI

KomOunupoBan
HBIN YPOK

XapakTepHu3yloT COCTaB,
bu3nvecKre 1 XUMHUECKUE
CBOMWCTBa, OJyYEHHUE U
NPUMEHEHHE COSAMHEHUI CephI B
CTETNEeHH OKUCIIEHUS -2 ¢
WCTIOJIB30BAaHUEM PYCCKOTO
(pozHOTO) SI3BIKA U SI3bIKA
XuMuU. Ha3pIBatoT coennHeHus
Cephbl B CTETIEHU OKUCIIEHUS -2 110
dbopMyIie U COCTaBISIOT GOPMYJIBI
10 UX HA3BaHUIO.
CoCTaBISAIOT MOJIEKYJISIPHBIE U
MOHHBIEC YPaBHEHUS peaklui,
XapaKTepU3YIOIINE XUMHUECKUE
CBOWCTBA COEIMHEHUI Cephl B
CTETIEHH OKUCIICHUS -2.
OnuchIBaIOT MPOLECCH OKUCIICHUS-
BOCCTaHOBJICHHS,
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ONPEACIISIIOT OKUCIUMEb u
BOCCTaHOBHUTEJIb H
COCTABJISIFOT AJICKTPOHHBIN OajaHC B
peakuusXx C Y4YacTHEM Cepbl B
CTENEHH OKUCIIEHUS -2,
YcranaBnuBaroT [IPUYHUHHO-
CIIeICTBCHHEIC CBSI3H MEXY
XUMHYECKOM CBSI3bI0, TUIIOM
KPUCTAJUIMYECKOM pEIETKN
COEMHEHUI CEepHIL, 1504
(GUBUYECKUMU W XUMHUYCCKUMH
CBOMCTBaMH

22 Kucnopoaubie KomOunupoBan | 3anmuceiBaroT GOPMYJIbl  OKCHJIOB

COCJIMHEHMUSI CePhI HBII ypOK Cepbl, HA3bIBAIOT HX, OMHUCHIBAIOT
CBOMCTBA Ha OCHOBE 3HAHHUI O
KHUCJIOTHBIX OKCHJIaX.
XapakTepu3yloT COCTaB,
busnueckue u XUMUYECKHE
CBOMCTBA CEpHOM KHUCIOTHI Kak
AJIEKTPOJIUTA C HCIOJIb30BAHHEM
pyccKoro (poHOTO) A3bIKa U SI3bIKA
XUMHH. CocraBistor
MOJICKYJISIPHBIE u MOHHbIE
YpaBHEHUSA peaKuuit,
XapaKTepU3YIOIIUX  XUMHUYECKHE
CBOMCTBa CEepHOM KHCJIOTBHI.
Pacnio3narot cysiabGhaT-HOHBI.
XapakTepu3yrT CBOMCTBA
KOHIIEHTPUPOBAHHOW CEPHOU
KHUCJIOTBl KaK OKHUCIHUTENS C
HCIIOJIB30BAaHUEM  PYCCKOTO
(pomHOTO) sI3BIKA M sI3BIKA
XUMUHU. CocTaBisitoT
YpaBHEHUS  OKUCIUTEIHHO-
BOCCTaHOBUTEIbHBIX
peakuui METOIOM
ANIEKTPOHHOTO OanaHca.
Breimonsstot pacuémeoi o
XUMUYECKUM dbopmynam u
YpPaBHEHUAM peaKkuuit,
MPOTEKAIOIIUX C Y4YaCTUEM CEpPHOU
KHCJIOTBI.
HaGmromaror u
OTHCHIBAIOT XUMHUYECKUN
AKCIEPUMEHT

23 ITp. Ne 3. Ypok — Yuarcs oOpammaTtses C

«3yuenue MPaKTUKYM 1abopaTopHBEIM 00OPYIOBaHHEM U

CBOMCTB CEpHOU HarpeBaTeNbHBIMU MpUOOpaMu B

KHUCIJIOTBI» COOTBETCTBUU c MpaBuUjaMu
TEXHUKH 0€30MacHOCTH.

Habnronaror cBoiicTBa
AJIEKTPOJUTOB U MPOUCXOJAIINX C
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HUMH sBieHuil. HaOmomaror u
OMKCBIBAIOT PCAKIIMM C YydYacTHEM
AIEKTPOJIUTOB C ITOMOIIILIO
€CTECTBEHHOTO0  (PYCCKOTO  WJIU
POJIHOTO) SI3bIKa M s3bIKA XUMHUHU.
DopMyITHPYIOT BBIBOIBI o
pesyibTaTam MPOBEACHHOTO
IKCIIEPUMEHTA

24

OO0mas

XapaKTEePUCTHKA
XUMHYECKHUX

9JICMCHTOB

VA

rpynmnbl. A30T

KomOunupoBan
HBIN YPOK

JlatoT  00IIyI0  XapaKTepUCTUKY
aToMaMm, IMPOCTBIM BEILIECTBAM U
COCIMHEHHUSIM  MHHUKTOICHOB B
3aBUCUMOCTH OT MX TOJIOKEHHS B
[Tepuoauueckoit CHCTEME.
XapakTepusyroT CTPOCHHE,
busnueckue u XUMHUYECKHE
CBOWCTBA, MOJTy4YEHHE u
MIPUMEHEHUE azoTa c
HCII0JIb30BaHUEM pyccKoro
(pomHOTO) SI3bIKA U S3bIKA XUMHH.
Ha3piBatoT coeamHeHusi a3ora 1O
dbopmyse U COCTaBISAIOT (HOPMYIIBI
o ux Ha3BaHUIO.
YcTaHaBIUBalOT MPUYHHHO-
CJIICICTBEHHBIC  CBSI3U  MEXIY
CTPOCHHEM aToMa U MOJIEKYIIbI,
BHUJIOM XMMHYECKOW CBSI3U, THUIIOM
KPUCTATTMYECKON PEeIIETKU a30Ta u
ero pu3NYEeCKUMH U XUMHUYECKUMU
CBOWCTBaMH.

Beimonssor pacy€Thl o
XUMUYECKUM bopmynam u
YpPaBHEHUAM peaKkuuit,
MIPOTEKAIOIIUX C YYaCTHEM a30Ta

25

AMMHax.
aMMOHUSI

Comn

Ypok ycBoeHus
HOBBIX 3HAHUN

CocraBnaior  ¢GopMylbl MO X
Ha3BaHUSM.

3anuchIBalOT MOJIEKYIISIPHBIE u
MOHHBIE  YpaBHEHUS  pEeaKIui,
XapaKTEPU3YIONINE  XUMUUYECKHE
CBOWCTBA aMMHMaka M  COJIeH
amMMmoHus. COCTaBISIOT ypaBHEHHUS
OKHUCIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIUH C
y4acTUEM aMMHakKa C TIOMOIIbIO
AJIEKTPOHHOTO OajaHca.

VY craHaBnMBarOT TPUUUMHHO-
CJICJICTBCHHBIC CBSI3U MEXITY
BUJIaMH  XMMHYECKUX  CBS3€EH,
TUMTAMH KPUCTAITHYECKUX PEIIETOK
aMMUaKka M CoJell aMMOHHMS M HX
(GUBUYECKUMA W XUMUYECKUMH
CBOIICTBaMH. ITpoBogsr,
HaOJIIOJAaroT u
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OITUCBIBAIOT XUMUYECKUH
OKCIIEPUMEHT 10 PaCIO3HABAHUIO
MOHOB aMMOHHS C COOJIOJCHUEM
MIPaBWJI TEXHUKH 0€30MaCHOCTH.

BrimonHs0T pacuéTsl o
XUMUYECKUM dhopmyam u
YpaBHEHUSIM peaKkIuii,
MPOTEKAIOIINUX c y4acTueMm
aMMHaKa
26 I[T.p.Ne 4 Ypox - [Tonygaror,
«Ilonmydenne MPaKTUKYM coOMparoT U Pacro3HalOT aMMHAK.
aMMHaKa u PaGorator c 1a60paTOPHBIM
H3y4YeHHUE ero o0opynoBaHUEM u
CBOMCTBY HarpeBaTeIbHBIMH IIpHOOpaMu B
COOTBETCTBUU c paBUIaMy
TEXHUKU 0e30IMacHOCTH.
HaOmronaror u
OIUCHIBAIOT XUMHYECKUM
AKCIIEPUMEHT C IIOMOIIIBIO PYCCKOTO
(pogHOro) s3bIKa W SI3bIKA XHMHMH.
dopMymHpYIOT BBIBOJIBI o
pe3yibTaTam MPOBEICHHOTO
skcriepuMenTa.  COTpyIHHYAIOT B
mporecce y4eOHOT0
B3aUMOJICHCTBUS Tpu paboTe B
rpymmax
27 Kucnoponcone Ypoxk - 3amuceIBaIOT peaKkIuid,
pKarime WCCJICIOBAHUE | XapaKTepU3YIOIMUE  XUMHUYECKHE
COCTMHCHUS CBOICTBa OKCHJIOB asora.
aszora YcraHaBIMBaOT MIPUYUHHO-
28 Kucmopoaconepx | KomOunupoBan | CJIEACTBEHHBIC CBA3HM MEXIY BHJIOM
AINNEC COCIUHCHUS HBIA YPOK XHUMHYCCKOU CBs3H, THUIIOM
h30Ta KPUCTAJUTHYECKOM pemETKH

OKCH/JIOB a30Ta U UX (PU3HUECKUMU U
XUMHYECKUMHU CBOICTBaMH.
XapakTepu3yroT COCTaB,
buznueckue " XUMHUYECKHE
CBOMCTBAa a30THOM KHCIIOTBI Kak
NEKTPOJINTA,  TPUMEHEHHE  C
HCI0JIb30BaHUEM pycckoro
(poHOTO) SI3BIKA U A3BIKA XUMUH.
3anuChIBalOT  MOJEKYJISPHBIE U
WOHHBIE  ypaBHEHHUS  peaklui,

XapaKkTepHU3YIOIINe XUMHUYECKHE
CBOMCTBA a30THOM KHCJIOTHI Kak
JJIEKTPOJIUTA. [IpoBosr,
HaOJIIOar0T "

OMUCKHIBAIOT XUMHUYECKUI
AKCIEPUMEHT, XapaKTEPHU3YIOIIHI
CBOMCTBA a30THOM KHCJOTHI Kak
ANEKTPOJIUTA, C  COOJIIOJICHHEM
MpaBWJI TEXHUKH 0€30IaCHOCTH.
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XapakTepu3yloT a30THYIO KUCIOTY
Kak oKucauTenb. COCTaBISIOT
YpaBHEHUS OKUCIUTEIBHO-
BOCCTAHOBHUTEJILHBIX PEAKIIUH,
XapaKTePU3YIOINX XUMHUUYECKUE
CBOMCTBA a30THOM KHUCIOTHI KaK
OKHCIIMTEIIS, C IOMOIIBIO
aneKTpoHHOro Oananca. [IpoBossT,
HaOJIFOJAIOT U

OIMMCBHIBAIOT XUMHYECKUH
SKCIEPUMEHT, XapaKTEPU3YIOIINI
CBOMCTBA a30THOM KHUCIOTHI KaK
OKHCJIUTENS, C COOTIOACHUEM
MIPaBWJI TEXHUKH 0€30MaCHOCTH.

29

doctop u ero
COCIMHCHHUS

Ypok -
MPAKTHUKYM

XapakTepus3yrT CTPOEHHUE,
AJUTOTPOTIHIO, dusudeckue U
XHUMHUYECKHUE CBOMCTBA, MOJIYYCHHUE
u  npuMmeHenue  docdopa ¢
UCTIOJIb30BaHUEM PYCCKOTro
(pPOTHOTO) SI3BIKA W SI3BIKA XUMUH.
CaMOCTOSATEIBHO OIUCHIBAIOT
cBoiictBa okcua dochopa(V) kak
KHCJIIOTHOTO OKCHJa W CBOWCTBa
opTohochOpPHOH KHCIIOTHI.
[TpoBogsT, HaOII0AAI0T u
OITHCHIBAIOT XUMHUYCCKHMA
OKCHEPUMEHT C  COOIIOJCHUEM
MpaBWJI TEXHUKH O€30IacHOCTH.
PacnosHatot dochar-noHb!

30

OO0mas
XapaKTEePUCTUKA
snemenToB [V A-

TPYIIIBL.
Yrnepon

Ypok
0000IIICHHS U
cUcTeMaTH3aIu
W 3HAHWH

JlaroT o61yro XapaKTEPUCTUKY
aToMaM, IMpPOCTHIM BEIIECTBAM U
COEIMHEHHUSIM 73yeMeHTOB [V A-
TPYNIbl B 3aBUCHMOCTH OT UX
nonoxkenuss B Ilepuognueckoit
CUCTEME. XapakTepu3yroT
CTpOEHUE, aJIOTPOIIHIO,
buznveckue u XUMUYECKHE
CBOICTBA, MOJIyYeHUE u
MpUMEHEHUE aMOpP(HOTO yriiepoaa
U €ro COpPTOB C HCIIOJb30BAHUEM
PYCCKOTO (POJTHOTO) sI3BIKA U SI3bIKA
XUMUHU.

(CpaBHMBAIOT CTPOEHHUE U CBOMCTBA
AnMasa u rpadura. OnUCHIBaIOT
OKHCJIMTETbHO-BOCCTAHOBUTEIBHbIE
CBOMCTBA yriepoJa.

31

Kucnoponconep
Karue
COEIMHEHUS
yriaepojaa

KonTponbHo-
o0o0maronuii

YPOK

XapakTepusyroT COCTaB,
buznvecKue u XUMUYECKHE
CBOMICTBA, MoJy4YeHue "
MIPUMEHEHUE OKCHJOB YIJIEpoaa C

HUCIIOJIB30BaHHEM PYCCKOTO

22




(pomHOTO) SI3BIKA W SI3bIKA XUMHH.
YcTaHaBiIuBaOT IMPUYIUHHO-

CIICJICTBEHHBIC  CBSI3U  MEXIY
BUI1aMun XUMHUYCCKUX CBSI3CI\/JI,
TUTIAMH KPUCTALTHYECKUX PEHIETOK

OKCHJIOB yriaepoa, ux
GU3MYECKUMH W XUMHYCCKHMH
CBOMCTBaMH, a TaKXe
MIPUMECHCHHEM.

ColnrofaroT mpaBuia TEXHUKH
0€30MMaCHOCTH TPU HCIIOIb30BAaHUH
MIEYHOTO OTOTUICHHUS.
XapaKkTepu3yIoT COCTaB,
busnueckue u XUMUYECKHE
CBOWCTBA, HOJTydeHUE u

MIPUMEHEHUE YTOJIHbHOM KHUCIIOTHI U
ed coJei (xapOboHaTOB u
THIPOKApOOHATOB) c
UCIOJIb30BaHUEM pYyCCKOro
(pomHOTO) SI3bIKA U SI3bIKA XUMHH.
NnnroctpupyroT 3asucumocms
CBOMCTB COJICH YTOJbHON KHCIOTHI
oT ux cocraBa. IIpoBogsr,
Ha0JII01at0T u
OIHCHIBAIOT XUMHUYECKUN
AKCIICPUMEHT ¢  COOJIIOJICHHEM
MPaBWJI TEXHUKH 0€30IaCHOCTH.
Pacnoznator xapOoHaT-HOH.
BrInosHs0T pacyérsl o
XUMHUYECKAM bopmynam "
YpaBHEHUSAM peaxiuii,
MPOTEKAIOIIUX c y4acTueM
COEJIMHEHMH yriieposia

32

ITp. Ne 5.
«ITonyuenue
YTJIEKHACIIOTO
raza u U3y4eHue
€ro CBOMCTB)»

Ypoxk —
MPAKTHKYM

[Tonyuyaror,

COOMpAIOT U PACIO3HAIOT
yraekucisli ra3. HabGmonaior u
OIUCBIBAIOT XUMUYECKUI
HKCIEPUMEHT C TIOMOIIBIO PYCCKOTO
(poIHOTO) sA3bIKA U S3bIKA XMMHHU.
@opMyITUPYIOT BBIBOJIBI o
pe3yJbTaTamMm MIPOBE/IEHHOTO
IKCTIEpUMEHTA.

CoTpyaHuyaroT B npoiiecce
y4eOHOro  B3aWMOJAEWUCTBUS MpHU
pabote B rpynmnax

33

YraeBoaopo bl

KomOunupoBan
HBIN YPOK

XapakTepu3yroT 0COOEHHOCTH
COCTaBa U CBOMCTB OpPraHUYECKHX
COEIMHEHHIA. Paznuyarot
npeAelibHblE U HeNpeaeibHbIC
YTIEBOJAOPO/IBL. HaszpiBator u
3alUCHIBAIOT (hopmybr
(MONEeKyNsIpHbIE U CTPYKTYpPHBIE)
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BaKHEUIIINX NpecTaBuTENEH

YTIIEBOJIOPOIOB. IIpegnarator
AKCIEPUMEHT [0 PACIO3HABAHUIO
COEMHEHUI HENPEAEITBHOTO
ctpoenus. HaGmromaror 3a xomom
XUMHYECKOTO AKCIIEPUMEHTA,
OMHUCHIBATH €0 U JIeJIaTh BHIBOJIBI HA
OCHOBE HaOIIOICHUH.
DUKCUPYIOT PE3YyIbTAThI

3KCIIEPUMEHTA c IMOMOULIBIO

PYCCKOro (pOIHOTO) SA3bIKA, a TAKKE
C MIOMOIIBI0 XUMHYECKHUX POPMYI U
YpaBHEHUU.

34 Kucnoponconep | KomOunupoBan | XapakTepusyrOT  CHUPTHI,  Kak
JKalue HBII YpOK KHUCJIOPOJCOAEpKAIIINE
OpTraHUYCCKHUE OpraHNYeCKHUE COCIMHCHHS.
COCTMHEHUS Knaccupumupytor  cnupTel 1O
aTOMHOCTH.
HaszpiBaroT npeacraBuTesiell OHO-
U TpEXaTOMHBIX  CHOUPTOB |
3aMUCBIBAIOT U3 (POPMYIIBIL.
XapakTepu3yloT  KHCIOTBI, Kak
KHUCJIOPOJCOAEpKAIINE
OPTraHUYECKHUE COCTUHCHUS.
HaspiBaroT mpeacraButeneit
MpeeabHBIX W HENpeaeIbHBIX
KapOOHOBBIX KHCIIOT M 3alTUCHIBAIOT
u3 popmynsbl.
35 Kpewmnuii u ero KoMOunmpoBan | XapakTepusyroT CTPOEHHE aTOMOB
COCTUHCHMUS HBIN yPOK U KPUCTAIOB, (U3HUECKHE U

XUMUYECKHE CBOWCTBA, IOJIYy4YECHUE
U IPUMEHEHHE  KpPEMHHS  C
HCIIOJIb30BaHUEM pPYyCCKOro
(poIHOTO) sI3BIKA U A3BIKA XUMUH.
YcraHaBIMBAaKOT MPUYUHHO-
CJIE/ICTBCHHBIE CBSI3U MEXIY

CTPOEHUEM aToma, BHUJIOM
XUMHUYECKON CBS3H, THTIOM
KPUCTAJUTMYECKOU pelmeTKu
KpeMHUs, ero (u3n4eckumMu W
XUMUYECKUMHU CBOMCTBaMH.
Beimonssior pacuéTnl o
XUMUYECKUM bopmynam 51
YpPaBHEHUSAM peakuuii,

IIPOTEKAIOILIUX C y4aCTHEM KPEMHUS
Y €r0 COeIMHEHMNM. XapaKTepu3yrT
COCTaB, (GU3UUECKUE U XUMHUYECKHE
CBONCTBA, MOJTy4YeHNe u
IIPUMEHEHUE COCAUHEHUN KPEMHHUS
C  HUCHOJB30BAHHEM  PYCCKOIO
(pOIHOTO) f3bIKA U SI3bIKA XUMHH.
CpaBHUBAIOT JUOKCH]IbI yTJIepo/ia U
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KpemHus. ONUCHIBAIOT BAXKHENIITNE
TUIIBI  TIPUPOJHBIX  COEAUHEHUU
KpEMHUSI KaK OCHOBHOTO 3JIEMEHTa
autocdepsl. Pacro3HaroT cuiamnkar-
HOH

36 CunnkaTHas Ypok ycBoeHHs | XapaKTepU3ylT CHITHKATHYIO
MPOMBILIUIEHHOCTh | HOBBIX 3HAHUW | MPOMBIIIJICHHOCTh U €€ OCHOBHYIO
MPOJYKIMIO. Y CTAHABINBAIOT
aHAJIOTUU MEXy pPa3TUYHBIMU
OTpacisiMU CUJIIMKATHOU
MPOMBIIIJICHHOCTH
37 ITonyyenue VYpok ycBoeHust | ONUCHIBaIOT HAXO0KIEHUE
HEMETAJIJIOB HOBBIX 3HAHUI | HEMETAJJIOB B MPUPO/IE.
XapakTepu3yoT GpakiHOHHYIO
MEPETOHKY XKUJKOTO BO3/1yXa Kak
COBOKYMHOCTh (PU3MUECKHUX
MPOLIECCOB. APTYMEHTHPYIOT
OTHECEHUE aKTUBHBIX HEMETAJIOB
K OKHUCIIUTENIBHO-
BOCCTAHOBUTEJIbHBIM IIPOLIECCAM
38 [TonyueHue Ypok - XapakTepu3yroT XUMHU3M, CBIPHE,
BaKHEUIITHX MPAKTHUKYM anmnapatypy, Hay4Hble IPUHIUIIBI U
X IMHUYIECKUX IPOJYKIIMIO IPOU3BOICTBA CEPHOM
COCIMHEHHIA KucIoThl. CpaBHUBAIOT
HEMETAJIOB IIPOU3BOJICTBO CEPHON KUCIIOTHI €
MIPOM3BOJICTBOM aMMHUaKa
39 O060061mIeHne 1o KomOunampoBan | [IpoBoAsST OIEHKY COOCTBEHHBIX
TemMe HBII YpOK JOCTH>KEHHUI B YCBOCHUU TEMBI.
«Hemerasl 1 ux KoppektupyroT cBoM  3HaHHA B
COCIMHEHMS COOTBETCTBUM C  IUIAHUPYEMBIM
PE3yJIbTaTOM.
[TonyyaroT XuMHUYECKYIO
uHpopManuu U3 PAITUYHBIX
HUCTOYHUKOB.
[Ipeacrasmstor uHpOpMaIMO 1O
TeMe «Hemerasb» B BUae TaONIHIL,
CXEM, OMOPHOTO KOHCIIEKTa, B TOM
YyuCclie C NPUMEHEHUEM CpPEJICTB
KT
40 K.p. Ne2 no Ypoxk - IIpuMeHAIOT Ha MpPaKTUKE paHee
TeMe: KOHTPOJIS M3YYEHHBII Marepual, padortas 1Mo
«Hemeramisl u 3HAHUI rpynmnaMm ¢ 3aJaHusIMA  Pa3HOTO
UX COCMHEHUS» YPOBHSL CJIOXHOCTH, BBIMOJHSIOT
KOHTPOJBHYIO paboTy.
MeTasbl 1 ux coequnenus (17 1)
41 OOmas VYpok ycBoeHust | OOBSCHSIOT, YTO TAaKOE€ METaJUIbI.
X apaKTEePUCTHUKA HOBBIX 3HaHUH | Paznu4arot hopmel cyriecTBoBaHuUs
METaJIIOB METAJIJIOB: 3JIEMEHTBl M TPOCThIE

BEIIECTBA.
XapakTepusyroT XUMHUYECKUE

9JICMCHTBI-MCTaJ1JIbl 10 nux
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nojoxenutro B Ilepuoanueckoit
cuctreme JI. WM. Menngeneena.
[Iporuno3upyrot ceoticmesa
HE3HAKOMBIX METaJIJIOB o
nojoxxeHutro B Ilepuognueckoit
CHUCTEME XHUMHYECKHUX AJIeMeHTOB /I,
n. Meunneneena.
VYcraHnaBauBarOT MPUYUHHO-
CIEICTBEHHEIE CBSI3U MEXITY

CTPOECHHUEM aToma, BUJIOM
XUMHUYECKON CBS3H, TUTIOM
KPHUCTAJUIMYECKON pEETKU
METaJUIOB — MPOCTBHIX BEUIECTB U

UX COSOUHEHUN

42

X TMUYecKue
CBOMCTBa
METAJJIOB

KomOunupoBan
HBIN YPOK

OOBACHSIOT YTO TAKOE PSI
aKTUBHOCTH METAJIJIOB.
[IpuMeHsrOT ero s
XapaKTEPUCTUKNA XUMUYCCKUX
CBOMCTB IIPOCTHIX BEIICCTB-
MeTayioB. O0O0IIAIOT CHCTEMY
XAMHUYECKUX CBOMCTB METAJIIOB
KaK «BOCCTaHOBUTECIIBLHBIC
cBoricTBa». COCTaBIIAIOT
MOJICKYJISIPHBIC YPaBHCHUS
peaKIuii, XapaKTepU3YIOINUX
XUMHYECKHE CBOMCTBA METAIJIOB B
CBETE YUYCHHs 00 OKHUCITUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX MPOIIECCAX, a
PEaKIMH C YIacTHEM
AJIEKTPOJIUTOB, TIPE/ICTABIIATH
Tak)Ke ¥ B MOHHOM BUJIE.
HaGmronmaror u

OMMHCBIBAIOT PEAKIIUHA MEKITY
BEIIIECTBAMH C IIOMOIIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHH.
CaMocTOsTENHFHO MPOBOJST OIBITHI,
MOJTBEPKIAIOITUE XUMUUECKUE
CBOICTBa METAJIJIOB C
COOJTIOICHUEM TIPABIII TEXHUKHU
0e30macHOCTH

43

O01mast

X apaKTePUCTHKA
[11€JTOYHBIX
METAIIOB

Ypoxk ycBOeHUS
HOBBIX 3HAHUN

44

Oomias
XapaKTePUCTHKA
MISJIIOYHBIX
METaJIOB

Komb6unupoBan
HBIN YPOK

OOBICHSIOT STUMOJIOTHIO Ha3BaHU
TPYIIBl  «IICJIOYHBIE  METaJUIbD».
Jlarot o0myro XapaKTePUCTUKY
IIEJIOYHBIM  MeTaJlaM [0 HX
nojioxkeHutro B Ilepuoamueckoi
CHUCTEeME XHUMHYECKHUX AJIeMEHTOB /1.
H. Menneneera.

XapakTepusyrT CTPOCHHUE,
buznvecKue H XHUMHYECKHE
CBOMCTBA MISJIOYHBIX METAJNIOB B
cBeTe 00Iero, OCOOCHHOIO H
€IMHUYHOTO.
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[IpenckaspiBatoT  (QuU3HUECKHE W
XUMHUYECKHE CBOMCTBA OKCHUJIOB U
THJIPOKCHUJIOB IIEIOYHBIX METAIIJIOB
Ha OCHOBE UX COCTaBa U CTPOCHUS U
MOATBEPKIaTh IPOTHO3bI
YPaBHEHUSMH  COOTBETCTBYIOLIUX
peakuuii. IIpoBoasT pacué€rel MO

XUMUYECKUM dhopmyam u
YpaBHEHHSIM peaKIuid,
MIPOTEKAFOIINX C y4acTUEM

IICJIOYHBIX  METAIOB U HX
COEIUHEHUN

45 Oomas VYpok ycBoeHus: | XapakTepusyroT CTpOEHUE,
X apaKTePUCTHUKA HOBBIX 3HaHUH | pu3MUecKue u XUMUYECKHE
[1IIEJT0YHO3EMENTBH CBOMCTBA HIEJI0YHO3EMEITbHBIX
bIX METaUIOB B CBETe  OOIIEro,
METAJIOB 0COOCHHOTO u SIMHIYHOTO.
46 OO0mas KomOunupoBan [IpenckaspiBaloT  (PU3HYECKHE U
XapaKTepUCTHKA HBIH YpOK XUMHUYECKHE CBOMCTBA OKCHJIOB H
IEJTIOYHO3EMEIT TUIPOKCHI0B MeTalI0B [IA rpymmst
HBIX Ha OCHOBE MX COCTaBa M CTPOCHUS U
METAJLJIOB MNOATBCPIKAAIOT IIPOIrHO3bI
YPaBHEHUSMH  COOTBETCTBYIOIIUX
peaKium.
[TpoBoaAT pacuéThl MO0 XUMUYECKUM
(dbopMyliaM U ypaBHEHUSM PEAKIIHH,
MIPOTEKAIOIINX v ydacTHeM
MIEJIOYHBIX ~ METAJUIOB M UX
COCMHEHUI
47 KéctrocTh Bosbl | Ypok ycBoeHUs: | OOBSICHSIOT UTO TaKOE€ <OKECTKOCTh
U CIocoOBbI €€ HOBBIX 3HAaHUM | BOAbI». Pa3nnuaroT BpeMEHHYIO |
YCTpaHEHHS MOCTOSIHHYIO ~ KECTKOCTb  BOJIBI.
[Ipennaratot cnocoObl ycTpaHEHUs
XKecTkocTh  Boabl.  IIpoBogsr,
Ha0II0AI0T " OMHCHIBAIOT
XUMHUYECKUM  DKCIEPUMEHT,  C
COONIOIGHUEM TpPaBUJI  TEXHUKHU
0e30MacHOCTH
48 IT.p.Ne 6. Kom6unuposan | [lonyuator,
«ITonyuenue HBII YpOK COOMpAIOT M PaCIO3HAIOT YTIICKHUCI

JKECTKOH BOJIBI U
CIOCOOEI €€
YCTpaHSHUS

BIA ras. OO6parmmarorcst C
1abopaTopHBIM 00OPYIOBaHHEM U
HarpeBaTeIbHBIMU  TIPHOOpaMU B

COOTBETCTBUU C MpaBUIaMU
TEXHUKHA 0€30I1aCHOCTH.
Habnronaror u

OTHCHIBAIOT XUMHUYECKUN

AKCIIEPUMEHT C ITIOMOLIBIO PYCCKOTO
(pomHOTO) SI3BIKA W SI3bIKA XUMHH.
DopMynHpYIOT BBIBO/IBI no
pe3yibTaTtam MIPOBEJCHHOTO
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skcriepuMenTa.  COTpyIHHYAIOT B
mporecce y4eOHOT0
B3aUMOJICHCTBUSL TIpu pabore B
rpynmax

49

A TFOMUHUN U €T0
COEINHEHUSA

Ypok -
MPAKTUKYM

XapakTepu3ylT aTlOMUHUN MO €ro
nojnoxxkeHutro B Ilepuoanueckoit
CUCTEME XUMUYECKUX AJIeMEHTOB /[.
n. Menpeneesa.
OnuceIBalOT CTPOEHUE,
busnueckue u XUMUYECKHE
CBOMCTBA aJIFOMUHHUS, TIOATBEPHKAAs
ux COOTBETCTBYIOIIMMHU
YpaBHEHUSIMU PEaKIUH.
OOBSCHSIIOT JIBOMCTBEHHBIN
XapakTep XUMHUYECKHUX CBOICTB
OKCHJIa ¥l THUJIPOKCHUA ATTFOMUHUSI.

50

DKeneso

Ypok ycBoeHHs
HOBBIX 3HAHUU

o1

CoeInHEeHN
bKesiesa

KomOunupoBan
HBII YpOK

XapakTepu3yroT MOJ0KEHUE
kene3a B Ilepuogunueckon cucreme
XUMHYECKUX oaaemeHToB . N
Menneneesna, 0COOEHHOCTH
cTpoeHuss  aromMa. OmNuChIBaIOT
(duznUecKue u XHMUYECKHE
CBOMCTBA XeJje3a, MOJATBEPKIAs UX
COOTBETCTBYIOIIIUMH YPaBHCHUSMH
peakmuii. OOBSACHAIOT HATUYUE
JIBYX TEHETUUECKHX psIIOB
COeIUHEHUN Kele3a Fe?+ u Fedt.
VcTanaBIMBamOT 3aBHCHUMOCTH
oOnacTell TpHMEHEHUS >Kelle3a H
€ro CILUIaBOB OT CBOMCTB. [IpoBomdr
pacuéThl 1o XHUMHYSCKUM
dbopmynaM U ypaBHEHUSIM PEaKIIHM,
MPOTEKAIOIIUX C y4acTHEM >KeJie3a
Hu ero coeguHenuil. HabGmronaroT u
OMHUCHIBAIOT PEAKIINHU MEXKTY
BEIIIECTBAMH C MTOMOIIBIO PYCCKOTO
(pOoIHOTO) SI3BIKA U SA3BIKA XUMUU

52

[1.p. Ne 7
Pemenne
HKCIIEpUMEHTAIBH
bIX 327124 110 TEME
MeTaminy

Ypok-
IIPAaKTUKYM

DKCIepUMEHTATBHO

HCCIIEIYIOT CBOMCTBA METAJUIOB M
X COCIMHEHH, pemarhb
OKCIIEPUMEHTAJIbHBIE  3aJla4dl 110
Teme «Mertamaely. PaboTtamorT ¢
1ab0paTopHBIM 000pPYIOBaHUEM U
HarpeBaTeIbHBIMH TIpHOOpaMu B
COOTBETCTBHUU c MpaBUIaMu
TEXHUKU 0e30IMacHOCTH.
HaOmromaroT cBOlicTBA METAIUIOB H
UX COCOUHEHHMH U  SBJICHUH,

MPOUCXOSIINX c HUMU.
OnuceIBalOT XUMHYECKUN
HKCIIEPUMEHT.
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DOpMYITHPYIOT BBIBOIBI o
pe3yJibTaTtam IPOBEICHHOI'O
IKCIICPUMEHTA. OnpenensroT
(ucxomst w3 ydeOHOW 3a7a4M)
HEOOXOJUMOCTh  HCIIOJIb30BAHMS
HAOJII0ICHUS] WJIH DKCIIEPHMEHTA

53

Koppo3us
METaJLIIOB u
CrI0cOObI  3aIIUTHI
0T HEE

Ypoxk ycBoeHUs
HOBBIX 3HAHUM

OOBACHSAIOT YTO TaKOe KOPPO3Hs.
Paznuuaror XUMHYECKYIO u
ANEKTPOXUMHUUYECKYIO  KOPPO3HH.
WNutoctpupyror TTOHSTHUS
«KOPPO3HUS, «XUMHYECKas
KOPPO3US»,  «IIEKTPOXUMHUYECKAS
KOPPO3HUs» puMepaMHu.
XapaKkTepu3yrT CIIOCOOBI 3allMThI
METaJUIOB OT KOPPO3HH

54

MeTasuisl B
MpUpoze.

Ypok ycBoeHus
HOBBIX 3HAHUN

Kiaccudumupyror (hopmbI
HMPHUPOIHBIX COSAMHEHUI METAJLIOB.

55

[lonstue o
METaJTypruu

Ypok- cemuHap

XapakTepu3yloT OO0IIHe CIoCcOoObI
MOJIYYCHUST  METAIOB:  MHPO-,
THAPO- M SJICKTPOMETAJLIyPrHUH.
KOoHKpeTH3upyroT 3TH  CHOCOOBI
puMepamMu u YpaBHCHUSMH
peakmuit c COCTaBJICHHEM
3JICKTPOHHOTO OataHca.
OnuceIBarOT TOMEHHBIN TPOIECC U
AIEKTPOJIUTHYCCKOE MOJTydeHUE
METAJIIOB.

PasnmuyaroT uépHble W [IBETHBIC
METaJJIbl, YYT'YHBI U CTaJIH

56

O060061eHNne
BHAHUU 110 TEME
MeTtaniel»

O06o0marommii
YPOK

O060011al0T U CUCTEMATU3UPYIOT
CBOM 3HAHMUSI 1O

Teme: «Metams». [IpuMenstoT Ha
IIPAKTUKE PAHEE U3yYECHHBIN
Mmatepua, padboTas 1o rpyrmniam ¢
3aJJaHUSIMU PAa3HOTO YPOBHSI
CJIO’)KHOCTH

57

KoHntponbHas
pabot 3 1o Teme
«Metaiub»

YPOok KOHTpOJIs

[IpuMeHAIOT Ha IPAaKTHKE paHee
M3y4eHHBIN MaTepua, paboTas 1o
IpyIIaM ¢ 3aJJaHASMH pa3HOTo
YPOBHS CJIO’)KHOCTH, BBIITOJIHSIOT
KOHTPOJIbHYIO paloTy.

XuMus 1 0

KPY:Kalomas cpejn

a (2 1)

58

X MHuueckas
OpraHu3aIMs
[IAHETHI 3EMITS

KomOunupoBan
HBIN YPOK

WHTEerpupyIoT cBeieHus 1o
¢buznueckoil reorpa@uu B 3HAaHUS
0 XMMUYECKOH OpraHu3anuu
IJJaHEThl. XapaKTepU3yrT
XUMHUYECKHI COCTaB
re0JIOTHYECKUX 000104eK 3eMIIH.
PaznuuaroT MUHEpasbl M TOPHBIE

IIOPOJIbl, B TOM YHUCJIE U PYJIbI
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59

Oxpana
OKPYXKaroIIen
Cpelbl OT
XUMHNYCCKOI'O
Barpsi3HEHUS

Ypoxk — cemuHap

XapakTepu3yroT UCTOYHUKHU

XUMHYECKOTO 3arpsA3HCHUS
OKpYy Karolen CpEeIIbI.
OnuchIBaIOT ri100anbHbIC
9KOJIOTHYECKHE poOIeMbI
YeJI0BEYECTBA, CBSI3aHHBIC c
XUMHYECKHM

3arpszHeHueM. [Ipennararor nyru
MHHHUMH3AIAHA BO3/EHCTBUS
XUMHUYCECKOTO  3arps3HEHUs  Ha
OKPYKaOIIYIO cpeny.

[IpuBoasT mpuMepsbl
MEXIYHAPOJAHOTO COTPYAHHYECTBA
B 00JIaCTH OXpaHbl OKPYXKarolen
Cpelbl oT XUMHUYECKOTO
3arpsI3HEHUS

4.000011eHNe 3HAHMI 10 XMMHH 32 Kypc 0CHOBHO# mKoJibl. [loaroroBka k OcHOBHOMY
rocyJapCcTBEHHOMY 3K3aMeHY

(OTD) (9 1)

60

Beriectsa

O06o0maromumii
YpOK

[Ipencrapmsaior mHDOPMALIMIO 110
teme «llepuoguueckuii 3akoH U
[lepuonnueckas cucrema Jl. U.
MenpeneeBa B CBET€  TEOPHUH
CTPOCHHS aToMa» B BHJE TaOJIMII,
CXEM, OMOPHOI0 KOHCIIEKTa, B TOM
YHClIe C TIPUMEHEHHUEM CpPEJICTB
UKT. BrInonHAI0T TECTOBBIE
3aJIaHUs o TeME.
[Ipeacrapnstor nHPOpMAIUIO  TIO
TeMe «BHABI XUMHUUECKUX CBSI3CH B
TUMBl KPUCTAJUIMYECKUX PEIIETOK.
B3anmocBA3b CTpOECHHS M CBOWCTB
BEILIECTB» B BHJIE TaOJHIl, CXEM,
OMOPHOT0 KOHCIIEKTA, B TOM YHUCJIE C
npuMeHeHneM cpeacts KT

61

X TMUyecKue
peaKu

O06o00marommii
YPOK

[Ipeacrasmsitor wHGOPMAIIMIO TIO
TemMe «Knaccudukanus
XUMHYECKUX peakuuin o
paznuuyHbIM npu3HakaM. CKOpoCTh
XMMHYECKHUX peaKUuuil» B BHUAE
Ta0IuII, CXeM, OIOPHOTO
KOHCIIEKTa, B TOM 4YHCIE C
npumenenuem  cpeacts  UKT.
BBINOMHSAIOT TeCTOBBIE 3aJaHUs 11O
TEME. Xapaktepuzyror OBP,
OKHCJIUTENb U BOCCTAHOBUTEIIb.

62

OCHOBEI
HEOpPTraHMYECKOU
X UMU A

O06o0marommii
YPOK

63

(OCHOBBI
HEOPTraHUYECKOM

O06o00warommii
YPOK

XapaKkTepusyroT oOuiue,
OCOOCHHBIE ¥  WHAUBHyaJbHBIC
CBOMCTBAa  KHCIIOT, OCHOBaHHW,
coJieit B CBETE TEOpUHU
AIEKTPOJIUTUYECKON TUCCOIHAITIH.
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X UMUH ApPryMeHTHPYIOT BO3MOKHOCTh

MPOTEKAHUS XUMUYECKUX PEaAKIIHA
B PacTBOpax AJIEKTPOJIUTAX HCXOISI
u3 ycinoBuil. Knaccudumumpyror
HEOpPraHWYECKUEe  BEIIeCTBa 10

COCTaBy u CBOMCTBaM.
[IpuBoasaT mpuMeEpsI
MpeCcTaBUTENEH KOHKPETHBIX
KJIACCOB U TPYII HEOPTaHMYECKUX
BEILIECTB
64 [ loBTOpEHME 1 KomOunupoBan | BeimonHsitot mecmeor n

0OO0O0IIeHHE TT0 HBII YpOK YIOPaKHEHUS, pEeLIAIOT 3a/1a4u 110

reme. [loaroroska TeMe.

K KOHTPOJIBHOM [IpoBoAsAT OLIEHKY COOCTBEHHBIX

pabote JOCTHKEHHUM B YCBOCHHUH TEMBI.

KoppektupyroT cBou 3HaHUs B
COOTBETCTBHUU C TUIAHUPYEMBIM

pe3yIbTaTOM
65 KoHTpOIbHAA Vpoxk koHTpossa | [IpuMEHSIOT Ha IpaKTUKE paHee
pabotaNed M3YYEHHBII MaTepual, pabortas mo
Atorosas mo TpyIIaM C 3aJJaHUSIMU Pa3HOTO
KypCy OCHOBHOM YPOBHS CIIO)KHOCTH, BBITTOJIHAIOT
[1IKOJIBI» KOHTPOJIbHYIO paloTy.
66 AHann3 KoppektupytoT cBou 3HaHUs
KOHTPOJIbHOM
palOTHI.
[ lonBeneHue
ITOTOB I'0J1a.
67- [loBTOpEHUE
68 POWIEHHBIX TEM

KpuTtepun oneHuBanusi JOCTHKEHUI 00y4al0OINXCH

OcHoBHasl 3a/1a4a U KpUTEPUI OLIEHKH — OBJIa/IEHUE CUCTEMOM yueOHbIX AeUCTBUI ¢
M3Yy4aeMbIM Y4EOHBIM MaTEpUAIIOM.

Cucrtema OLEHKM BKJIIOYAaeT B ceOsi BHYTPEHHIOIO (OCYIIECTBISIEMYIO CaMOM IIKOJIOW) U

BHEIIHIOIO (OCyILleCTBIsieMasi BHEIIHUMU IO OTHOIIEHUIO K IIKOJIE CIYKOaMH).
JUis OLEHKH HCHOJb3YeTCs MEepPCOHU(PUIMPOBaHHAs HHGOpMAlMs U aHOHMMHAs
(HenepcoHn(ULIMPOBAHHASA).
[lepconnuuupoBaHHON OIEHKE MOJUIekKAT TOJIBKO METalpeIMETHbIe U MpeAMETHBIE
pe3ynbTaThl U3 0J10Ka «BBIMYCKHUK HaydUTCS».

OrneHka JOCTHKEHUH peanu3yercsi «METOJIOM CIIOKEHHs», MPU KOTOPOM (PUKCHPYETCs
JIOCTH>KEHHME OITOPHOTO YPOBHS M €T0 IIPEBBILICHNUE.

Jlnsi oLeHMBaHUS UCHOJB3YIOTCS: CTaHAAPTU3HPOBAHHBIE MUCbMEHHBIE M YCTHBIE paboTHI,
MPOEKTHI, MPAaKTUYECKUE paboOThl, TabOpaTopHbIE pabOThI, TECTHI, 3aU€Thl, TBOpPUECKUE PadOTHI,
caMoaHaJIn3, CaMOOIICHKa, HAOIIOACHUS U TIP.

Tunel 3agaHuil, KOTOPBIE UCNOJIbB3YIOTCH VISl OEHKH 10CTHKEHUIH:
1o (hopMe OTBETA: C 3aKPHITHIM OTBETOM M OTKPBITHIM OTBETOM;
M0 YPOBHIO TPOBEPSIEMBIX 3HAHWHA, YMEHUH, CIOCOOOB NEHWCTBHI: 0a30BBIA W TOBBINICHHBIN
YPOBEHb;
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Mo HUCHOJIb3YCMbIM CPCACTBAM: 3aJlaHUA IJIA OHUCbMEHHOM WU yCTHOI71 6€CCIH:I, MPAKTUYICCKHUC
3a/1aHusl, TabopaTOpHbBIE PaOOTHI,
1o (hopMe MPOBEJCHUS: ISl HHIUBUAYATbHON MM TPYIIIOBOM paboTHI.

HTorosasi oneHKa CKJIAILIBACTCA U3:
HAKOIUICHHBIX OLICHOK (XapaKTepU3YIOT JHHAMUKY 00pa30BaTeIIbHbBIX JOCTHKCHHM, yJaIIUXCs);
OIICHKU 32 CTAaHJIAPTU3MPOBAHHBIC WUTOTOBBIC PAOOTHI (XapaKTEPU3YIOT YPOBEHb IPHUCBOCHUS
Croco0o0B JCHCTBHUIA)

BuyTpeHnH1010 CHCTEMY OLIEHKH Ha CTYIIEeHU OCHOBHOI'O o01ero
00pa3oBaHusl KIACCUPUITUPYETCSI CISAYIONUM 00pa30M U BKIIIOUAET MPOIICIYPHI:
HHIMBHUAYAJbHbIEe  pe3yJbTaThl  ydammxcsi- B cdepe  pa3BUTHUS Yy  HHX

KOMIIETEHTHOCTHBIX YMEHUN U HAaBBIKOB, BBIABISIOTCS B XOJE ICHXOJIOTO-IEJaroru4eckoro
MOHUTOPHHTA;

NpeIMeTHbIe Pe3yJbTAaThl - PE3YJbTaThl, IOJYyUYEHHBIE B IPOLECCE OLCHUBAHUS YUYHUTEISIMU
IIKOJIbI Ha IPEIMETHOM YPOBHE;

BHYTPHIIKOJIbHBbIE Pe3yJbTAaThl - PE3YJIbTaThl, IOJYyYEHHbIE B XOJ€ aJMHUHUCTPATUBHOIO
KOHTPOJIs,, UTOTOBOM aTTecTally yJalluxcs

(KOHTpPOJIbHBIE PA0OTHI, TPOMEKYTOUYHBIE, UTOTOBBIE, THATHOCTHUECKUE);

BHELIKOJIbHbIE  Pe3yJbTaThl -  pe3yiabTaThl  OJMMIMAJ, KOHKYpPCOB, COPEBHOBaHMIA,
KOH(epeHIUH 1 T.11.;

pe3yJbTaThl, IOJIyY€HHBIE B X0/1€ He3aBUCUMON BHELIHEeH OLleHKHU - Pe3yJIbTaThl, IOJTy4YE€HHbIC B
xone T UA;

HeopMaTH30BaHHAS OLEHKA - TOPTQOIHO.

Jns omucaHus JOCTHXKEHHUH, O0OydaroIMXCsl 1LIE€JIecCO00pa3HO YCTAaHOBUTH CJEAYIOIIME IMATh
YpOBHEI:

YpoBeHb JlocTHKeHN e IVIAHUPYEMBbIX Pe3yJIbTATOB Ouenka (oTMeTKa)
basosblii JEMOHCTPUPYET OCBOEHHE YUYEOHBIX JEUCTBUU C | «yJAOBIETBOPUTEIHHOY
YPOBEHb OTIOPHOW CHUCTEMOW 3HAHUHM B paMKax Auama3oHa | (Wiu OTMETKa 3,
AOCTHKEHH I (kpyra) BbIIeeHHBIX 3aa4. OBiageHNe 0a30BBIM | OTMETKA «3aUTECHOY).

YPOBHEM ABIISIETCS JOCTATOYHBIM JUISt

MPOJOIDKEHHST O0yYeHUS Ha CIIEAYIOMIEH CTYIIeHU
o0Opa3oBaHus, HO He 1O  MNpOo(UIBHOMY

HANpPaBJICHUIO
IoBbINIEHHBIH | YCBOGHUE ONOPHOM CHUCTEMBI 3HAHUN Ha YPOBHE | OLIEHKA «XOpOLIO»
YPOBEHb OCO3HaHHOTO IIPOU3BOJIBHOTO oBiaJeHus | (OTMETKA «4»);

y4eOHBIMA  JIEHCTBUSMH,  JOCTATOYHBIA O
Kpyrozop, mupotra (Wi U30MPATETHHOCTH)
uHTepecoB. Takuwe oOydarommuecs MOTYT OBITh
BOBJICUCHBI B IPOCKTHYKO JACATCIBHOCTL II0
MpeAMETY U COPUEHTHUPOBAHBI HA MPOJIOJKEHHE
o0OydeHHsT B CTapmuX KiIaccax IO JaHHOMY

popuIIIO.
Bobicokmii bonee momHOe (1O CpaBHEHHWIO C MPEABIAYIINM) | OIlCHKA «OTIIMIHO»
YPOBeHb YCBOCHHME OMOPHOI CHCTEMbI 3HAHHH Ha ypOBHE | (OTMETKa «5»).
OCO3HAHHOTO MPOHU3BOJIEHOTO OBIIA/ICHUS

y4eOHBIMU JICHCTBUAMH, JAOCTATOYHBIA KPYrosop,
mupoTa (WM U30MPATENbHOCTH) HHTEPECOB.
Takue oOyuaromrecs MOTYT OBITH BOBJIEYEHBI B
IMPOCKTHYIO JCATCIBHOCTH IIO0 MPCIAMETY H
COPHEHTUPOBAHbl Ha MPOJOJDKEHHE O0Y4YeHHUs B
CTapIIUX KJIACCAX M0 JAHHOMY IPOQHIIIO.
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YPOBEHb MOATOTOBKH, 0OYYaOIUMCSl HE OCBOCHO Jake M | (oTMeTka «2»)
MIOJIOBUHBI TJIAHUPYEMBIX PE3YyJIbTaTOB, KOTOPHIE
ocBanBaeT OOJIBITUHCTBO O0YYAIOIINXCS, UMEIOTCS
3HAYUTENIbHbIE TPOOENbl B 3HAHUAX, AalibHEHIIee
oOyuyenue 3arpyaneno. Ilpu sTom oOyuarommuiics
MOXKET  BBINOJHATH  OTJAEIbHBIE  33/JaHUA
MOBBIIIEHHOTO  ypoBHs.  JlanHas  rpymnma
oOyvaroruxcsi (B cpeaHeM B XoJe OOydeHus
coctasisitomiast okoso 10%) tpeOyer crienuanbHoR
JUArHOCTHKY 3aTPYAHEHHH B 00y4eHUH, TPOOEIIOB
B CUCTEME 3HAHUI Y OKa3aHUU LEJIECHAIPABICHHON
MTOMOIIH B IOCTHKEHUHU 0a30BOT0 YPOBHS

IToHM:KeHHBbIH | OTCYTCTBHUE CHUCTEMAaTUYECKON 0a30BOIl | «HEYJTOBJIECTBOPUTEIHLHOY

Hwu3zknit HAJIMYME TOJBKO OTIENbHBIX ()parMEHTApHBIX | OLIEHKA «IUI0X0» (OTMETKa
YPOBEHb 3HaHUIl MO mpeaMery, JanbHeiliee oOydeHue | «1»)
MIPaKTUYECKHU HEBO3MOKHO. Tpedyercs

crelyagbHas MOMOIIb HE TOJBKO MO y4eOHOMY
MpeAMETY, HO U 110 (POPMUPOBAHUIO MOTHUBAIIMHU K
OoOyUYeHHIO, pa3BUTHUIO HMHTEpeca K H3ydaemou
MpeAMETHON O00JaCTH, MOHUMAHHUIO 3HAYMMOCTH
NpeaMeTa s )KU3HU U JIP.

XapakTtepucTuka unpoBoii oueHKN (0TMETKH)

«5» («OTJIMYHO») — YpPOBEHb BBINOJIHEHUS] TpPeOOBAaHUNM 3HAUUTENBHO BBIIIE
YJIOBJIETBOPUTEIBHOIO: OTCYTCTBHE OMIMOOK Kak IO TEKyLeMy, TaK M IO HpeAblAyLIEeMY
yueOHOMY MaTepuaiy; He 0oJiee OJJHOTO HEJ0UETa; JIOTMYHOCTD U IIOJHOTA U3JI0KEHUSI.

«4» («Xopomo») — ypOBEHb BBINOJIHEHUS TPeOOBAHUN BBIIIE YIOBIETBOPUTEIBHOIO:
WCIIOJIB30BAaHNE JIONOJHUTEIBHOTO MaTepHala, IOJHOTA W JIOTMYHOCTh PACKPBITHS BOIIPOCA;
CaMOCTOSITENIBHOCTh CYXKACHUHM, OTpaK€HHE CBOETO OTHOUIEHUS K MpeaMeTy OOCYKICHHUS.
Hannune ommboOk M HEIOUETOB B KOJMYECTBEHHOM BBIPAKEHUU IO OTAENIBHBIM IpEeAMETaM
OTpa’kaeTcs B JIOKAIBHBIX aKTax O TeKYIIeld U UTOroBOM (pyOeKHON) aTTecTalluu 00y4aroLIXCs.

«3» («yI0BJIETBOPHUTEJIBHO») — JIOCTATOYHBI MHUHUMAJIbHBIH YPOBEHb BBINOIHEHUS
TpeOOBaHUH, MPEIBSBIAEMBIX K KOHKPETHON paboTe, OTAEIbHbIC HAPYIIEHUS JIOTUKU U3JI0KEHHS
MaTepuaia; HEMoJHOTa pacKpbITUs Bompoca. Hamnume ommbOK M HEAOYETOB MO OTAEIbHBIM
IpeIMeTaM B KOJIMYECTBEHHOM BBIPAKEHUM OTPAKaeTCsl B JIOKAJIBHBIX aKTax O TEKyIleW U
UTOTOBOM (pyOexKHOI) aTTecTauy 00y4aroIuXCsl.

«2» («I10X0») — YpOBEHb BBINOJIHEHUS TPEOOBAaHMM HUXKE YAOBJIETBOPUTEIHHOIO:
HapylIeHWE JIOTMKH; HEIOJIHOTa, HEPaCKpPHITOCTh OOCYXJaeMOro BOIIPOCa, OTCYTCTBUE
apryMeHTaluu Ju00 OMMO0YHOCTh €€ OCHOBHBIX MOJ0kKeHNH. Hannyne omuOok 1 He104eTOB MO
OTJIENIbHBIM IIPEIMETaM B KOJIMYECTBEHHOM BBIPAKEHUHM OTPAKAETCS B JIOKAJIBHBIX aKTax O
TEKyIIEeH 1 UTOroBoi (pyOexHoil) 00 aTTecTanun 00yJaromuxcs.

KoHTpo/ibHO-U3MepHuTe/IbHbIE MAaTepuaJbl IPEHA3HAUYEHBl Ui TPOBEPKU  YPOBHSA
yCBOEHHsI y4yeOHOro MmarepHuaja Ha OCHOBAaHMM O0pa30BaTEIbHOIO MHUHUMYMa COJIEpYKaHMS
o0Opa3oBaHus U TpeOOBaHMM K YPOBHIO MOJTOTOBKU BBIMTYCKHUKOB IIKOJ. OHM COCTaBJI€HbI Ha
OCHOBE MHOTOJIETHEN ME€Jaroruyeckoil MNpPaKTHUKH C YYETOM pas3IM4HbIX METOJUYECKHX
pa3paboTOK.

ITo Bcem m1aBam Kypca M MX paszeiaM Npeasaraercs TeKyIUd U TEMaTUUECKUH KOHTPOJIb
3HaHUU U yMEHUH B (popMe XUMHUECKUX JUKTAHTOB U TECTOB, CAMOCTOSITENIbHBIX U KOHTPOJIbHBIX
pabot. 3asanus 060MX BapuaHTOB PAabOT CXOAHBI MO COJEPKAHUIO M XapaKTepy BBITOIHAEMBIX
y4eOHBIX ICUCTBHII.
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Jns opranuzanun 3¢@eKkTuBHOM pabOTHl BCEro Kiacca € YY4e€TOM WHAMBHUIYaTbHBIX
CITOCOOHOCTEHN Ka)X0T0 yJaIerocst B psje padoT, BXOISIINX B TOCOOHE, TPEACTABICHBI 3aJaHUs
pa3IMYHBIX YPOBHEH CIOKHOCTH.

He3zaMeHUMBIM MOMOIIIHUKOM I€[jarora B KOHTPOJIE 3HAHUM SBJISAIOTCSA 3agaHust B (opme
TecTa. IX MOXHO MCIOJIb30BaTh HAa Pa3HBIX dTanax y4eOHOro mporecca:

e IIpU U3yYEHUU HOBOI'O MaTepuaa,

e Ha dTare 3aKperIeHUs] U3y4eHHOT0 MaTepHuaa;

e Ha ypoKax 0000IIarIIero MOBTOPEHUS;

e TPU TEKYIIEM ¥ TEMAaTUYCCKOM KOHTPOJIC 3HAHWUH, YMCHHUI U HABBIKOB YJAIIUXCS;

e IIpU NOJATrOTOBKE y4alllUXCs K IK3aMEHaM KaK B YCTHOMU, TaK U B MUCbMEHHOU (opme,

ocobenHo B popme EI'D.

Jlis KaxJaoi TeMbl U €€ Pa3/esioB MPEIJIOKEHbl TECTOBBIE 3a/laHds Pa3HOTO YPOBHSA
CIIO)KHOCTH B JIBYX BapuaHTax, paccuuTaHHble Ha 15—35 mMuH win Ha uenslii ypok. s
BBICTABIICHUS OLICHKH MPEAJIaraeTcs UCIOIb30BaTh CIEAYIOIIYIO TPOLEHTHYIO IKaTy:

35% BBIIIOIHECHHEIX 3aJaHUM — OIICHKA «2;

36—61 % — orenka «3»;

62—85% — omenka «4»;

86—100% — oreHKa «5».

B 3aBucuMocTH OT pe3yJbTaTOB BBIITOJHEHUS pA0OTHI YYUTEIh MOXKET BHOCUTD B
MPEJIOKEHHYIO CUCTEMY OIICHUBAHUSI KOPPEKTUBBI, TOCKOJIBKY OCHOBHAS 11€]Ib KOHTPOJIS B
JAHHOM CJTy9ae — HE COOCTBEHHO BBICTABJICHUE OIICHKH, a ONPE/ICIICHUE YPOBHS YCBOCHUS
yuanmucs yueOHOTro MaTepuaa u HampaBleHUl AanbHeield paboTsl Ha/l MOBBIICHHEM
Ka4yeCTBa 3HAHUI

3ananue o nudpoi 1 oneHuBaetcs 3 6ayaMu; o mudpoi 2 — 5 6amtaMu; Mo udpoi
3-8 baymuramu. 3aaHusi, OTMEYCHHBIE *, — /711 HHAUBUIYaJIbHOTO BBITOJTHEHHS.

Ecnu He ykazaHo nHOe, KaXKIbli OTBET YacTel OLICHUBAETCS:

e uactu A — 2 Oaiiamu;

e yactu B — 4 Gamnamu;

e yactu C - 6 6ayamu.

OpnHako He Bce ydaniuecsl MPUCTYMAOT K 3aAaHusaM 4acT C U TeM 0oJiee BBIMOIHIIOT UX
MOJIHOCTBIO. UTOOBI TIOBBICUTH TIOJIOKUTEIBHYIO MOTHBAITUIO K BHIMIOJTHCHUIO 3a1anuii 9actu C,
YUUTENb MOXET OOBSBUTH O BHICTABICHUH IO pe3yabTaTaM TecTa JABYX OLIEHOK: MepBOi — 3a
yactu A u B, a Bropoit — 3a yactb C — ¢ HCII0/Ib30BaHUEM IIPOLIEHTHOMN IIKaJIbl OLIEHKH 3HAHUH.

Bompocs! anst Bcex BUOB KOHTPOJIS 3HAHUM COCTaBJICHBI TAKUM 00pa3oM, YTOOBI MeJaror ¢
UX TIOMOII[HIO MOT BBISIBUTH 3HAHHUS, YIAITUXCSI TIO BCEM Y3JI0BBIM BOITPOCAM TJIaBBI M pa3jiesia Kak
Ha 0a30BOM YpOBHE, TJie HEOOXOMMO TOJILKO BOCIPOU3BEIeHNE Y4eOHOTO MaTepurana, Tak 1 Ha
YCIIO)KHEHHOM YPOBHE, I7ie TpeOyeTcss yMeHHE aHAIM3UPOBATh U CPABHUBATH JAHHBIC, TPAMCHSIS
TBOPUYECKHUE CIIOCOOHOCTH.

Bce oOywarorue BUIBI KOHTPOJIS MPEIIONATal0T KOJUICKTUBHYIO JCSITEILHOCTD YIAIUXCSI
nu60 B mape, 1100 B TPyIIE U CAMOIIPOBEPKY.

[Tpu moATOTOBKE K KOHTPOJBHBIM paboTaM HE0OXOIUMO OOpaTUTh BHHMAaHWE HA 3aIaHUS
YPOKOB 00001IatoIero moBTOpeHus. B 3ToM ciydyae ydamiuecs B COOTBETCTBHUU CO CBOMMH
CIIOCOOHOCTSIMU OIIPEICIISIOT IS ceOsl 3a/IaHUs, KOTOPBIC MOTYT BBITIOJTHUTE.

PacuerHple 3amaun pazNUYHBIX THIIOB U YPOBHEW CIOKHOCTU TMPEACTABIEHBI B MOCOOHH
0JIOKaMH, a TaK)Ke BKJIFOUEHBI B Pa3HbIC BUJIBI KOHTPOJISI 3HAHUH. YUHUTEh MOXKET 10 JKEeJTaHUIO
BKJIFOYATh MX KaK JIOTIOJHUTEIHHOE 3a/JaHue B TIO0O0M BUJI KOHTPOJIIS WM TIpejIaraTh y4ammMmcs
OTJICTbHBIE CAMOCTOSATEIBHBIC PA0OTHI IO PEIICHHUIO TTOTOOHBIX 33]1a4.

HpOBe;[eHne XUMHYECCKOTI'0 JTUKTAHTA
3a)IaHI/I$I JJIA 00oux BapHWaHTOB KpPAaTKO 3aIlIMCBIBAOTCA Ha .]'II/II_IGBOI\/'I CTOPOHE JOCKH WJIM Ha
KOAOTpaHCIIapaHTE; OTBCTHI Ha BOIIPOCHI KCJIATCIIBHO HAITUCATh HA O6paTHOﬁ CTOPOHC JOCKH UJIN
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TAaKKe HAa KOJOTpaHCIapaHTe. YUUTENb 3a4UTHIBAC€T COJECpXKAHUE BOIPOCA, ydalluecs
3aMKChIBAIOT OTBET B TETPALSIX.
[To oKOHYaHWU AWKTAHTA IPOBOJIUTCS CAMOTIPOBEPKA!

e OLMOOK HET — OLEHKA «5»;

e JomymieHbl |—2 ommbku — «4y;

e JIOMYIIEHBI 3 OMHUOKH — «3%».

B 3aBuCMMOCTH OT CTENEHW MOATOTOBICHHOCTH, YYAIIUXCS YYUTEIh MOXKET H3MEHUTh
KpUTEpUIA OILICHKH padoT B MOJIb3Y YUCHHKA.

IIpoBenenne caMocTOATEILHON PadOTHI

CamocrosTenpHas padoTa npearnoiaraet 0o napHyro, JIM00 rpynmnoByo ¢GopMy padOTH 1
JaeT BO3MOKHOCTD JIy4Ille OTPadOTaTh U3ydaeMble BOMIPOCHI TIOJ] KOHTPOJIEM YYUTEIS U B XOJIe
CaMOCTOATENIbHON JeATeNbHOCTH (UIsi oOyvaromiel paboThl) JUOO Jydie TMOJATOTOBHTHCS K
KOHTPOJIBHOM paboTe, KOTOPYIO TMPEICTOUT BBIIOIHATH Ha CIEAYIOUEM Ypoke (Iuis
obobmrarorieit padoTel). 3agaHus BBIMOJHSAIOTCS B Mape (TPYINe), 9TO MO3BOJISIET SKOHOMHUTH
Bpems Ha oTBeT. OTHenbHbIC 3aaHus (1O 3HAKOM *) ydaliuecs BBITOIHSIIOT CAMOCTOSTEIBHO.
JIJi KOHTPOJIS yyaluMcs TTPEIOCTaBIISETCS BO3SMOKHOCTh CBEPUTh CBOM OTBETHI C ATAIOHAMH,
KOTOpBIC OYyT JaHBI yYUTEJIEM 110 OKOHYAHUH PAOOTEHI.

Onenka MNPaAKTUHIECCKHUX yMeHI/Iﬁ Yuamuxcs

Yuurens 10KEH YYUTBIBATD:

- IPaBUJIBHOCTL OMPECACIICHUSA LCIIN OIIbITA,

- CaMOCTOATCIIBHOCTD noz[6opa O60py,I[OBaHI/I$I u O6’L€KTOB;

- IIOCJIEAOBATCIIbHOCTDH B BBIIIOJTHCHUU pa6OTI)I 110 3aKJIaJKE OIIbITA,

- JJIOTHYHOCTb U I'PAMOTHOCTH B OITMCAHUU Ha6J'IIOI[eHI/II71, B (1)OpMy.TII/IpOBKe BbIBOJA U3 OIIbITA.

Otmerka "'5" | - npaBuIBHO ONpeAeseHa LENb ONbITa,

- CaMOCTOSITENIBHO, C HEOOXOAUMOI MOCIEeI0BATEIbHOCTHIO MPOBEACHBI TOJ00D
000py1I0BaHUS U OOBEKTOB, a TAKXKE padoTa MO 3aKJIAJKE OIbITA;

- Hay4yHO IPaMOTHO, JIOTUYHO OMKCAHbl HAOIOIEHUS U CHOPMYTUPOBAHBI
BBIBOJBI N3 OIIbITA.

Otmerka "4" | - IpaBUIBHO OIIPENEIICHA LENb OIIbITA;

- CaMOCTOSATENBHO IPOBeJIeHa paboTa 1o noaoopy 000pyaoBaHus, 00BEKTOB;
IPHU 3aKJIaJIKe OMbITa AOMycKatoTes 1 -2 ommoku;

- Hay4yHO IpaMOTHO, JJOTHYHO OINUCAHbl HAOJIOIEHUS U CPOPMYIUPOBAHBI
BBIBOJIbI M3 OIIBITA;

- B OMCaHUM HaOJIIOJIEHUH U3 OMbITa OMYCKal0TCs HEOOJbIINE HETOYHOCTU

Otmerka "3" | - mpaBWIBHO ONpeIelieHa LIENb ONbITA;

- Mo00p 000PYI0BaHUS U OOBEKTOB, a TAKKE pabOTHI MO 3aKJIAJKE OIbITA
MIPOBEJICHBI C TIOMOIIBIO YUUTEJIS;

- JOITYCKAKOTCA HETOYHOCTH U OIINOKH IIpU 3aKJIaAKE ONbITA, ONTMCaAHUN
Habmo1eHu, GOpMyIHPOBAHUU BBIBOJIOB.

Otmerka "'2" | - He onpeneneHa caMOCTOSTENBHO LEIb OIBITA;
- He 0TOOpaHO HYXHOE 000pYIOBaHUE;
- TOTTYCKAaIOTCS CYIIECTBEHHBIE OMMUOKY MPH 3aKJIaKe U 0OPMIICHUH OTIBITA.

OueHka ymeHuii MPOBOAUTH HAOIIOIEHU S

VYuurens N0MKEH yUYUTHIBATD:

- IPaBUWJIBHOCTh MPOBEACHUS HA0JII0IEHUH 10 3aJaHUIO;

- YMEHUE BBIACTATH CYIIECTBEHHbIE IPU3HAKU y HabItogaeMoro o0bekTa (mporecca),

- IOTUYHOCTh M HAYYHYI0 TPAMOTHOCTH B 0()OpMJICHHH pe3yIbTaTOB HAOIIOACHUN U B BBIBOJAX;
- IPOBE/ICHUE HAOJIIOICHUS 110 33 JaHHIO;

Ormerka "5" | - mpaBWIBHO 110 33JJaHUIO YUUTEIIS MPOBEACHO HAOIOICHNUE;
- BBIICTICHBI CYIIECTBEHHBIC MTPU3HAKU Y HA0III01aeMOT0 00beKTa (Tpoliecca);
- JIOTUYHO, HAYYHO TPaMOTHO 0(OPMIICHBI Pe3yJIbTaThl HAOIIOICHUI W BBIBOJIBI.
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OTrMmeTka "4"

- IPABWJIBHO TI0 33JJaHUI0 YUUTEIs TPOBEICHO HAOIIOACHHE;

- IIPU BBIJICJICHUH CYILIECTBEHHBIX MPU3HAKOB Y Ha0JII0JaeMOT0 00bEKTa
(mporiecca) Ha3BaHBI BTOPOCTEIICHHBIE;

- JIOITyCKAeTCsl HEOPEKHOCTh B 0OPMIICHHH HAOIIOACHUI 1 BHIBOJIOB.

OrMmeTka "3"

- JIOITyCKAKTCSl HETOYHOCTHU ¥ 1-2 OIIMOKY B IIPOBEICHUH HAOJFOICHUH 110
3aJJaHUIO YYUTEIIS;

- TIPH BBIJICJICHUH CYIIECTBCHHBIX MPU3HAKOB Y Ha0JII0JaeMOT0 00bEKTa
(mporecca) BBIAETSIOTCS JIMIIb HEKOTOPHIE;

- monyckatotcst omuoku (1-2) B opopmieHnr HaOIIOACHUI 1 BBIBOJIOB.

OtMmerka "2"

- onyckaroTcs omnoku (3-4) B mpoBeIeHUH HAOIIOICHUH 110 3aJJaHUI0 YUUTEJIS;
- HEMIPaBWJIbHO BBIJICISIIOTCS MPU3HAKU HA0II01aeMOro 00beKTa (Ipoliiecca);

- norryckatotces omuoku (3-4) B opopmiieHnH HaOIt0IeHUH U BBIBOJOB. Dopma
aTTecTalry MO0 OMOJIOTUU MOXKET ObITh PAa3IMYHON: YCTHBIN SK3aMeH Mo Ouieram,
3anmra pedepara, TECTUPOBAHUE, 3aLIUTA TPOEKTA.

®opMmblI npeacTaBiieHUus: 00pa30BaTeIbHbIX Pe3yJIbTATOB!

e Tabenb yCIIEBaEMOCTH IO MpeAMeTaM (C yKa3aHHeM TpeOOBaHMM, NPEABbABISAEMbIX K
BBICTaBJICHUIO OTMETOK);

e  TEKCTHl UTOTOBBIX JMArHOCTUYECKHX KOHTPOJIBbHBIX padoT, JMKTAHTOB U T.JA. U aHAJIU3 UX
BBIMOJIHEHHST oOydJatomuMcs (MHpopmanus 00 3JIEMEHTaX M YPOBHSX IPOBEPSEMOTO
3HAHUS — 3HaHUs, TOHUMAaHUs, IPUMEHEHUS, CUCTEMAaTH3aLIH);

e yCTHAs OIEHKA YCICIIHOCTH pe3yabTaToB, (OpPMyTUpOBKAa TPUYMH HEyAad W
peKOMeH1alui 110 YCTpaHEHUIO TPOOeIoB B 00YYEHHOCTH IO IPEMETaM;

e TOPTHOIHO;

e  pE3yibTaThl ICUXOJOr0-NEIarornyeckux HUCCIEJOBAaHUMN, WILTIOCTPUPYIOIIUX TUHAMUKY
Pa3BUTHUSI OTAEIbHBIX UHTEJUIEKTYaIbHbBIX U JMYHOCTHBIX KauecTB oOyuatomerocs, Y'Y /1.

KpurtepusiMu oueHUBaHUS SBISIOTCS:

e COOTBETCTBUE JOCTUTHYTHIX IPEIMETHBIX, METAIIPEIMETHBIX U JINYHOCTHBIX PE3YJIbTATOB
oOyyaromuxcst TpeOOBaHUAM K pe3ysibTaTaM OCBOCHMs 0Opa30BaTEIbHOW MPOTpPaMMBI
ocHOBHOT0 o61iero oopazosanust GI'OC;

e JMHAMHUKa PE3yJIbTAaTOB NPeAMETHONW 00yuyeHHOCTH, popmupoBanus Y'Y /1.

OrneHka JOCTUKEHHSI METAIIPEIMETHBIX Pe3ybTaToB MOXKeT. [IpoBOAsSTCS B X0/€ pa3IMuHbIX
npouenyp. OCHOBHON ITPOLEAYPON HTOTOBOW OLIEHKH JTOCTHKEHUS METAPEAMETHBIX
PE3yIbTATOB SIBIIETCS 3AUUma umo2068020 UHOUBUOYATLHO20 NPOEeKMda
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