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IlosgscHuTenbHAaA 3aIucKa
Pabouas nmporpamma nmo xumuu 1i1s 8-9 kiaccoB peanu3yercs ¢ UCMONb30BaHUEM 00opynoBaHus HeHTpa «Touka Pocta» Ha
0a3e

«Touka Poctay MBOY «Konbunckas CII» obecneunBaeT peamusanuio 00pa3oBaTENbHBIX MPOrPaMM ECTECTBEHHO- HAYYHOU U
TEXHOJOTHYECKON HampaBlIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBMM C TpPeOOBaHMAMM 3aKOHOJATENbCTBA B cdepe 00pa3oBaHus
Ha ypoBHE OCHOBHOTO 00Iero 00pa3oBaHus, cocTaBieHa Ha ocHOBe TpeOoBaHMIl K pe3yabTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTeibHON
NporpaMMbl  OCHOBHOTO 00miero o0Opa3oBaHus, MpejacTaBieHHbIX B DeaepaqbHOM ToCyJapcTBEHHOM 00pa3oBaTENbHOM CTaHIApTe
OCHOBHOTO 00I1ero obpasoBanus, a Takxke [IpuMepHON MmporpaMmbl BOCIHTaHHS, U C y4éToM pekoMmeHmanuii denepanbHOro

oreparopa yuyeOHOro npeamera «XuMHs».

Hcnonb3oBanue obopynoBanus nentpa «Touka Pocray mpu peanusanuu nannoit PII mo3BonseT co3nare ycioBus: As
pacIupeHus CcoJepkaHus IIKOIbHOTO OHOJOTHYECKOro 00pa3oBaHUs; MAJS TOBBIICHHS — T03HABATENHHONM aKTUBHOCTH
00ydaromuxcss B €CTECTBEHHOHAYYHOUW 00NacTu; A pa3BUTHUS JTUYHOCTU peOEHKa B mpoiiecce 0O0y4deHUs OMONOTHH, €ro
CrocoOHOCTEH, - (OPMUPOBAHUS M YIOBJICTBOPEHHS COLHMAIbHO- 3HAYMMBIX HHTEPECOB M TMOTPEOHOCTEH; A paboThl ¢
OapEHHBIMK IIKONBHUKAMHU, OPTaHU3AIMH WX PA3BUTHA B Pa3NMUHBIX 001acTAX — 00pa3oBaTENbHOM, TBOPYECKOW JNEATENHHOCTH.
[Ipumensst nudpoBsie 1a0OPaTOPUU HA YPOKAX XMMUHU YYalIMECs CMOTYT BBHIMOTHATH MHOKECTBO J1a0OpPAaTOPHBIX PaboOT H
SKCIIEPUMEHTOB OCHOBHOW IIKOJIBI.

[IpenonaBanne yueOHOTO Kypca «XUMHH» B OCHOBHOM IIIKOJIE OCYIIECTBISETCS B COOTBETCTBHU C OCHOBHBIMU
HOPMATUBHBIMU JJOKYMEHTAMHU ¥ HHCTPYKTUBHO METOIUYECKIMHU MaTepHaTaMu:

3akon Poccuiickoit ®enepannu «00 oOpasoBanun B Poccumiickoit @enmepamun» ot 29.12.2012r. Ne273-@3,;



®denepanbHblii TOCYAApCTBEHHBIA 00pA30BATENbHBIN CTaHAAPT OCHOBHOI'O 0OO0IIEro 0O0pa30BaHUs, YTBEPKICHHBIM
npukazoM Munobpuayku Poccun ot 17.12.2010 Ne 1897 «OG6 yTBepkaeHUU U BBEIEHUU B IeCTBUE (PeepaIbHOro
roCyJapCTBEHHOT0 00Pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO 00111er0 oOpa3oBaHus» (B pell. mpukaza MunoopHayku Poccun
ot 29.12.2014 Ne1644) ABTopckas mporpaMma OCHOBHOro ooOmero oOpa3zoBanus 1o xumuu  ABtopbel:  O.C.
lNabpuensna, cooTBeTcTBYMONIEH DeaepanbHOMY ['ocyaapcTBEHHOMY 00pa30BaTEILHOMY CTaHAAPTY OCHOBHOT'O OOIIEro
oOpa3oBaHus U JomnylieHHas MunuctepctBoMm oOpa3oBanusi U Hayku Poccuiickoit denepanuu (O.C.I'abpuensiu
[Iporpamma kypca xumuu s 8-9 kiaccoB obieoOpaszoBarenbHbiX yupexaenuii / O.C.I"'abpuens M.: [Ipoda, 2016t.)
Xumus. Paboure nporpammel. [lpenmernas nunust yueonukos O. C. I'abpuensina, U. I'. Octpoymosa, C. A. Cnankosa. 8—9
KJIacChl: yueObHoe mocobue /s obeoopazoBaTenbHbix opranusamuii / O. C. 'abpuenss, C. A. CinagkoB — M.:
[Ipocsemenue, 2019



Ilesn Kypca

Dopmuposanue y ydamiuxcsi 1EIOCTHOU €CTECTBEHHO-HAYYHOU KapTUHBI MUpa.

Pa3zeumue mo3HABATEIBLHBIX MHTEPECOB, MHTEUICKTYaJIbHBIX M TBOPUYECKHUX CIOCOOHOCTEHM ywalluxcsi B Ipolecce
M3YUCHUs] XMMHUYECKONW HayKh W €€ BKJaJa B COBPEMEHHBIM HAay4yHO - TEXHUYECKHU mporpecc; GhopMupoBaHUE
BOKHEUIIINX JOTUUYECKUX OIEpaluii MBIIIICHUs (aHaJIU3, CUHTE3, 0000IIeHNe, KOHKpETHU3alus, CPaBHEHUE U JIp.) B
MPOLIECCE TMO3HAHMUS CUCTEMbl BAXXHEMIIMX TMOHATHHA, 3aKOHOB W TEOPUUA O COCTAaBE, CTPOCHHUHM, CBOMCTBAX H
MIPUMEHEHUH XUMHUYECKNX BEIIECTB.

Bocnumanue yO0exIEHHOCTH B TOM, YTO TMPUMEHEHHE IIOJYYEHHBIX 3HAHUNM M YMEHHH MO XUMHUH SBISICTCS
00BEKTUBHON HEOOXOIUMOCTBIO JIJIsi O€30MacCHON paboTHI C BEIIECTBAMU U MaTeprajaMy B OBITY M Ha TTPOU3BOJICTBE.
Ilpoekmupoeanue u peanuzayusa BBHITYCKHUKAMU OCHOBHOM IIKOJIBI JIMYHOW 00pa30BaTENbHON TPACKTOPHUH: BBHIOOP
npodusiss 00ydeHus B cTapiiel MIKoyie uiu npodeccuoHaIbHOro 00pa3oBaTeIbHOTO YUPEKICHHUS.

Osnadenue Kl4esbiMU KOMnemeHWuamMu. Yy4eOHO-TIO3HABATEIbHBIMU, HWH(OPMAIMOHHBIMHU, IEHHOCTHO-
CMBICJIOBBIMU, KOMMYHUKATUBHBIMH.

JI1s1 TOCTHKEHHMS ATUX IeJIEH B Kypce XMMHH Ha CTYIIEHH OCHOBHOT'O OOIIEro 00pa30BaHMs PEIIAOTCS CISIYIONTUE 3aaYu:

v

v

(bOpMUPYIOTCS 3HAHUS OCHOB XMMHUYECKON HAYKH — OCHOBHBIX (DAKTOB, TOHSITHH, XUMHUYECKUX 3aKOHOB M TCOPUH,
BBIPAKEHHBIX ITIOCPEICTBOM XMMHUYECKOTO A3bIKA;

pa3BuBaroTCA yMeHUs Habmonath U OOBIACHIIOT XUMUYECKHUE SIBIICHUS, TMPOUCXOSINE B TPUPOJIC, JTAOOPATOPHBIX
YCIIOBUSX, B OBITY U Ha MIPOU3BOJICTBE;

MPUOOPETAIOTCS CHEIUATbHBIE YMEHUS U HABBIKU MO 0€30MacHOMY OOpAIlleHHI0 C XUMUYECKUMH BEIeCTBAMH,
MaTtepuajlaMi M NPOLIECCaMMU;

dbopMupyeTCsi TYMAaHUCTHYECKOE OTHOIICHWE K XMMHUHU KaK MPOU3BOJAUTEIIEHON CHJIe 00IIecTBa, ¢ TIOMOIIBI0 KOTOPOi
penraroTcs TI00aNbHbIE TPOOJIEMBbl YeTOBEYECTRA,;

OCYIIECTBIIAETCS HHTErPAlMs XUMUYECKON KapTUHBI MUPA B €AMHYIO HAYYHYIO KapTUHY.



Coaepxanue nporpaMMsl
Xumusa 9 kiace
(68 yacoB, 2 yaca B HeJleJI10)
IToBTOpeHue U 00001IeHNE CBEIEHUIT MO KypCcy 8 Kiacca

bunapusie coenqunenus. Okcuabl coiaeoOpasyroniue u HecoieoOpasyomme. [ uapokcuapl: o0CHOBaHUsI, aM(pOTEpHBIE,
KkucioTel. CpeHue, KUCble, OCHOBHBIE COJIU.

O060011eHNE CBEICHU 0 XUMUYECKUX peakiusax. Kimaccupukanys XuMHUYECKUX Peakiuil o pa3IMuHbIM OCHOBAHUSIM:
COCTaBY M YHCIIY PEarupyroimx U 00pa3yomuxcs BEIIeCTB, TeIoBoMY 3G (deKTy, HapaBIeHUI0, U3BMEHEHHUIO CTeTIeHEeN
OKHCJICHHUS 3JIEMEHTOB, 00Pa3yIOIINX pearupyrolue BemecTBa, (a3e, uCIoIb30BaHUI0 KaTaau3aTopa.

[TonsiTve 0 CKOPOCTH XUMUUYECKOU peakiuu. DakTophl, BIUSIONINE HA CKOPOCTh XUMUUYECKUX PEAKIUii: MpUpoaa
pearupyroImrx BEIIECTB, UX KOHIICHTPAIHS, TEMIIepaTypa, MIoNaab CONPUKOCHOBEHUS, HaTn4Yue KaranuzaTopa. Karamus.
JdeMoHCcTpamuun

. O3HakoMJIEHHE C KOJUIEKIIUSMUA METAJUIOB U HEMETAILIOB.

. O3HakoOMJIEHHE C KOJUIEKIUSIMH OKCUAO0B, KUCJIOT U COJIEH.

. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKLIMH OT MIPUPOJIbI PEArUPYIOLINX BEIIECTB.

. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOHN pEaKIUH OT KOHLEHTPALIMY PEarupyroluX BEIECTB.
. 3aBUCHMOCTh CKOPOCTH XUMHYECKOHN PEaKLMK OT IJIOIIAIH

CONPUKOCHOBEHMS PEArupyIonX BEIIeCTB («KUMSLIAMN CIOM»).
. 3aBUCHUMOCTb CKOPOCTH XMMHUUYECKOHN PEAKIIMHU OT TEMIIEPATYPhI PEArUPYIOLIUX BEIIECTB.
XuMHu4ecKne peakunu B pacTBOPaXx 3JeKTPOJIHUTOB

[TonsiTHE 00 JICKTPOJMTHYCCKON JHCCONMAIIMU. OJCKTPOJHMTHI M HEIJICKTPOIUTHL. MeXaHW3M JIHCCOIHAIuN
AJIEKTPOJUTOB C Pa3IUYHBIM XapakTepoM CBs3M. CTENeHb DIIEKTPOIUTHUYECKON auccouuanuu. CuibHble W cllaOble
BJICKTPOJIUTHI.

OCHOBHBIC TIOJIOKEHHSI TCOPUH IICKTPOIUTHUSCKOHN nucconmanuu. Kinaccudukamnus HOHOB U UX cBOMCTBA. KHUCITOTHI,



OCHOBAHHUS U COJIM KakK AJIEKTPOIUTHL. VX Kiaaccupukanus u 1uccouuanus.

OO01mMe XMMHUYECKUE CBOWCTBA KUCIIOT: U3MEHEHHE OKPAaCKU MHIUKATOPOB, B3aUMOJIEUCTBUE C METaNIAMU, OKCUIAMHU
Y TUIPOKCUIAMU METAJJIOB U CONSIMU. MOJIeKy IsipHbIE U MOHHBIE (TIOJIHBIE U COKpAIEHHBIE) YPABHEHUS PEaKIIHil.
XUMUYECKUNA CMBICII COKPAIIEHHBIX YPAaBHECHUHU. YCIIOBUSA IIPOTEKAHUs PEAKLHUM MEXAY JIEKTPOIUTAMU A0 KOHUA. Psan

aKTUBHOCTHU METAJIJIOB.

OOmue XMMHUYECKHE CBOMCTBA IIEJIOYECH: B3aMMOJECHCTBHE C KHCJIOTAMH, OKCHIAMH HeMmeTaaoB, coiiiMu. OOriue
XUMHUYECKHUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM: B3AUMOJIEMCTBUE C KUCIIOTAMU, PA3JIOKEHUE IIPU HArPEBAHUU.

OO6mue XMMUYECKHE CBOMCTBA CPEIHHMX COJIEH: B3aUMOJIEUCTBUE C KUCJIOTAMH, IIEJIO0YaMH, COJIIMH U METallJIaMHU.
BzaumoeicTBrEe KUCIBIX COJICH CO IIEJI0OYaMHU.

[M'uaponus, kak 0OMEHHOE B3aUMOJCHCTBUE COJIEH ¢ BOJOW. [ MIpOJIN3 COMU CHIIBHOTO OCHOBAaHUS U CIaO0N KHUCIIOTHI.
IM'uaponus conum cnaboro ocHOBaHUS U CUILHOM KucnoThl. [1lkana pH.

CgolicTBa KUCIIOT, OCHOBaHUM, OKCHJIOB U COJIEW B CBETE TEOPHUU DJICKTPOIUTUUECKON JUCCOLMAIMA U OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN.

JdeMoHCTpaIuH.

. HcnpiTaHne BEHIECTB U UX PACTBOPOB HA JIEKTPOIPOBOAHOCTD.

. 3aBUCHUMOCTb 3JIEKTPOIPOBOAHOCTH YKCYCHOM KHUCIOTHI OT KOHLEHTPALIUH.
. JIBUKEHHE OKPAIIEHHBIX HOHOB B 3JIEKTPUUECKOM IIOJIE.

. Ornpenenenue xapakrepa cpebl B pacTBOpax COJIEH.

IIpakTnueckue padoThl
1. CgoiicTBa KHCJIOT, OCHOBAaHUM, OKCHUJIOB M COJIEH B CBETE TEOPHUH AJIEKTPOIUTHIECKON JUCCOIUAIIUN U
OKHCJIUTEIILHO -BOCCTAHOBUTEIIbHBIX PEAKIINI

HemeTtasnibl 1 X COeTUHECHUS
CrpoeHue aToOMOB HEMETAJUIOB M MX MosiokeHue B llepronuueckoil cucteme. Psall 31eKTpoOTpULIATEIBHOCTH.
Kpucrannmueckue peméTkn HEMETAIOB — IMPOCTHIX BEIIECTB. AJtoTponus U €€ npuunHbl. OU3nyeckrne CBOMCTBA



HeMmeTaioB. O0IIMe XUMHUYECKHE CBOMCTBA HEMETAJIOB: OKUCIMTEIbHBIC U BOCCTAHOBUTEIBHBIC.

l"anorensl, cTpoeHne WX aTOMOB U MOJIEKYJ. PHU3MYECKHE M XMMHYECKHE CBOMCTBA TaJIOTEHOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB T'aJIOT€HOB B 3aBUCMMOCTH OT UX IOJIOKE€HUA B llepnoamueckor cucreme. HaxoxaeHue rajoreHoB B
MPUPOJAE U UX MOITYyUYCHUE. 3HAUCHUE U IPUMEHECHUE TaJOT€HOB.

["anoreHoBOAOPOABI M COOTBETCTBYIOIINE UM KUCIOTHI: TUIABUKOBAs, COJISIHAsl, OpOMOBOAOPOAHAS, HOJJOBOAOPOIHAS.
lNanorenuapl. KauecTBeHHBIE peakIMy Ha TaJOTeHU1-MOHBI. [I[puMeHeHne COeTMHEHHH TaJIOTeHOB U UX OMOJIOTHYEeCcKasi POJib.

O6mas xapaktepuctuka 3meMeHToB VIA-rpymnmbel. Cepa B nipupoje u €€ moiyudeHue. AJIOTPOIHbIE MOAUBUKAIIUN
Cepbl U UX CBOMCTBA. XUMHUYECKHE CBOWCTBA CEPBI U €€ MPUMEHEHHUE.

CepoBogOpOI: CTPOSHUE MOJICKYIBI, (U3UYECKUE U XUMHYECKHE CBOMCTBA, MOTyuyeHne 1 3HaueHue. CepoBOopoOIHAs
kuciota. Cynbhunapl U ux 3Hadenue. JlroMmuHoQopsI.

Oxcup cepsl (IV), cepuuctast kucioTta, cyiabhuTsl. KauecTBeHHAs peakiiys Ha CYIb(UT-HOH.

Oxcup cepsl (V), cepnas kucnora, cyabharel. Kpucrammoruapatel. KauecTBeHHas peakius Ha cyib(haT-HoH.

CepHast KucCIIOTa - CHJIBHBIM 3JeKTpoiuT. CBoicTBa pa30aBICHHOW CEPHOW KHUCIOTHI, KaK THUIMYHOW KHCIIOTHI:
B3aUMOJICHCTBHE C METa/lIaMH, OCHOBHBIMH M aM(OTEpHBIMU OKCHJIaMH, OCHOBAHUSAMH M aM(OTEPHBIMU THAPOKCHIAMHU,
cossimu. KadecTBeHHas peakius Ha Cyiab(haT-HoH.

OO6mas XxapakTepuCTUKA 3JEMEHTOB VA-Tpymmbl. A30T, CTPOCHHE aToMa U MOJCKYJbl. Du3nyeckue u XUMHUECKHE
CBOMCTBA M IPUMEHEHHE a30Ta. A30T B IPUPOJIC U €ro OMOJIOTHYECKAs POJIb.

AMMMaK, CTpOCHUE MOJICKYNBI U (pU3MUecKue CBOMCTBA. AMMHAyHas BOJia, HAIIATBHIPHBIA CIHPT, THAPAT aMMHUaKa.
JIOHOpHO -aKIENTOPHBIM MEXaHW3M O0O0pa30BaHMS KAaTHOHA aMMOHHS. BoccraHoBUTENbHBIC cBOMcTBA ammuaka. Coiu
aMMOHHS U UX TpuMeHeHue. KauecTBeHHas peakiys Ha KaTHOH aMMOHUS.

Okcuasl a30Ta: HECOICOOPA3YIOIINE U KHCIOTHBIE. A30THCTasl KHCJIOTa U HUTPUTHL. A30THAs KHCJIOTa, €€ MOJydCHHE U
cBorictBa. Hutpartsl.

docdop, ctpoenne aroma u amiorponus. Dochuasl. Pochun. Oxcun dochopa(V) u oprodochopHas kucioTa.
docdatel. Dochopubie ynoopenus. MHCEKTUIIHIBL.

O6mas xapakrepuctrka 35eMeHToB |V A-rpynmnbl: 0COOEHHOCTH CTPOCHUSI ATOMOB, ITPOCTHIX BEIIECTB U COEAMHEHUN



B 3aBUCHUMOCTHU OT TOJOXKEHHs 37eMeHTOB B llepuoguueckoil cucreme. Yriiepod. AJIOTpONHbIE MOAUUKAIMU: ajaMas,
rpadutT. AMOp(dHBIN yriaepoa U ero copTa: caka, akTUBUPOBAHHBIN yroJib. AjcopOuusi. XUMHUYECKHUE CBONCTBA yriepoja.
Koxkcoxumudeckoe mpou3BoACTBO U €ro npoaykius. KapOoumsl.

Oxcup yraepoaa(Il): ctpoenue Monekynbl, moixydeHue u ero cBoiictBa. Okcun yriaepona(IV): ctpoeHne Monekysbl,
MOJTyYeHHE U ero CBOMCTBa. YroJibHas kucioTa. CoM yrojibHOW KUCJIOTHI: KapOOHATHI M TUpOKapOOHaThl. TexHUYEeCKas U
MUIIEBast COJa.

Heopranudeckue u opraHu4ecKue BEIIECTBA. YTJIEBOJAOPOIbl. XUMUYECKOE CTPOCHUE OPTaHMYECKUX BEIIECTB, KaK
MOPSIIOK COCIMHEHUSI aTOMOB B MOJIEKYJI€ 110 BaJIECHTHOCTH.

Mertan, 9STaH, Kak TMpeJeibHbIe YIJIEBOJOPOJbl. OTWUJIEH U aleTUICH, KaK HemnpeeabHble (HCHACHIIICHHBIC)
yraeBoiopoibl. ['openue yrieBoopoioB. KauecTBeHHbIE peaKIuu Ha HENpeeIbHbIE COSIUHEHNS.

OTUNIOBBIN CIUPT, €ro TOJIydeHUe, MpPUMEHEeHHEe W (Qusnojornueckoe jaercTBue. TpEéXaTOMHBIA CHOUPT TIUIECPHH.
KauecTBeHHas peakiiys Ha MHOTOATOMHBIE CIIUPTHI. Y KCYCHAsl - IPEICTaBUTEINb Kilacca KapOOHOBBIX KUCTIOT.

Kpemnuii, ctpoenue ero atoma u cBoictBa. Kpemuuit B mpupone. Cwmnuasl u cuiad. Oxcun kpemHHA(1Y).
Kpemnuesas kuciora u €€ CoJH.

IIpousBoncTBO crekna M 1eMeHTa. [Ipoaykius CHIMKAaTHON NPOMBINUIEHHOCTH: ONTHYECKOE BOJIOKHO, KEpaMHKa,
dapdop, dasnc.

Onrtryeckoe BOJIOKHO.

Hemerannsl B mpupoje. @pakiimoHHasi IeperoHka >KUIKOro BO3lyxa Kak crocod MmojydeHus KUCIopo/ia, a30Ta,
aprona. [lonyuenue docdopa, kpeMHus, xjopa, ioja. DIEKTPOIU3 PACTBOPOB.

[lonyueHue cepHON KUCIOTHI: CHIPBE, XUMU3M, TEXHOJIOTUYECKAsl CXEMa, METOJ] KUIISIIETrO CII0s, TPUHIIUIIBI
TEIUI000MeHa, MPOTHUBOTOKA U UPKyIsauu. Oneym. [Ipon3BoacTBO aMMuaka: ChIpbE, XUMU3M, TEXHOJIOTUYECKAs CXeMa.

JdemoncTpanumn

e Komiekius HeMEeTaoB.
e Mojenu KpUCTAIUTMYECKUX PEIIETOK HEMETAJJIOB: ATOMHbBIE U MOJIEKYJISIPHBIE.

e (30HATOp U MPUHLHUIBI €TO PAOOTHI.



['opeHne HemeTamIoB - MPOCTHIX BELIECTB: cephl, (pocdopa, TpeBEeCHOro YIIsl.
OO6pa3iibl TaJOreHOB - MPOCTHIX BEIIECTB.

B3aumopenicTBue rajoreHoB ¢ MeTaUIaMU.

BriTecHenue xyopa 6poMoM WK oja U3 paCTBOPOB UX COJIeH

Kosnekuust npupoaHbIX COETMHEHUM XJTOpa.

B3aumonencTBue cepbl ¢ METALUIAMH.

I"'openue cepbl B KUCIOpOIE

Konnekuus cynbGuaHbIx pys.

KauecTtBenHas peakius Ha Cyab()ua-uoH

OO6eciBeunBaHNE OKPAIICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
B3aumonencTBre KOHIEHTPUPOBAHHOW CEPHOU KUCIOTHI C MEJBIO.
OOyrnMBaHue OPraHMYECKUX BEIECTB KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOM.
Huarpamma «CocTtaB BO3qyXxay.

BuneodparmenTs! u cnaiinbl «IItuasu 6a3zapbiy.

[lony4yenue, coOnpanue u pacrio3HaBaHUE aMMHUAKa.

Paznoxxenne OuxpomaTa aMMOHHSI.

B3aumonenicTBre KOHIIEHTPUPOBAHHON a30THOM KUCIIOTBI C MEJIBIO.

I'openne yepHoro mopoxa

PaznoxxeHnne HuTpaTa Kajaus U TOPEHHUE APEBECHOIO YTrOJbKa B HEM

OO0pa31sl MpUpPOAHBIX coenuHenuit pocdopa.

['openue dpocdopa Ha BO3AYXE U B KUCIOPOJIE.

[Tommygyenue 6emoro ¢hochopa u UCTIBITAHUE €TO CBOMCTB

Komnexmus «O0pa3ibl IpUPOTHBIX COSAUHEHUH YTIIepOIay

[Toptper H. . 3enunckoro. [lornomenne akTHBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BEIIECTB WIIN Ta30B.



e YCTPOWCTBO NPOTUBOIrasa.

e Mogenu MoneKkyn MeTaHa, 3TaHa, STUJICHA U alleTUIICHA.

e BzaumojeiicTBUe dTUNIEHA ¢ OPOMHOM BOJIOW U PACTBOPOM IEpMaHTaHaTa KaJus.
e (OOmmMe XUMUYECKUE CBOMCTBA KUCIIOT Ha MTPUMEPE YKCYCHON KHUCIIOTHI.

e KadecTBeHHas peakiysi HA MHOIOATOMHBIE CITIUPTHI.

o Komneknus «O0pa3ibl IPUPOJAHBIX COSTUHEHUN KPEMHUS».

e Komeknus crekna, KepaMHUKHU, IEMEHTAa U U3JEIUN U3 HUX.

e Komiekius NpoayKIuu CUIIMKATHOW MPOMBIIILIEHHOCTH.

e Buneodparmentsl u cnaiinbl «[Ipor3BOACTBO CTEKIA U IEMEHTAY.

e Komneknus «IIpupoaHbie COeTMHEHUS HEMETAILIOBY.

e BupaeodparmenTs! u cnaiibl «DpakimoHHas meperoHka >KUIKOTO BO3TyXa»

e Buneodparmentst u cinaiinsl «llonyyenue Boioposa, KUCIOPO/Ia U TaOT€HOB JIEKTPOIUTHIECKUM CIIOCOOOM).
e Mogenu anmaparoB Il IPOU3BOJICTBA CEPHOU KUCIIOTHI.

e Mopenp KUISILIEro CIosl.

e Mopenp KOJIOHHBI CHHTE3a aMMHAaKa.

e BupaeodparmenTs! u cnaiibl «II[pon3BOACTBO CEPHOI KUCTOTHI.

e Bupaeodparments! u ciaiapl «IIpon3BoacTBO aMMuaKa.

o Komneknus «CoIpb€ 1Sl TOIYYEHUSI CEPHOM KUCIOTBD».

JlaGopaTopHbIe ONBITHI

21. Pacrio3HaBaHuE TrajJOreHUI-UOHOB.

22. KadecTBeHHBIE pEeaKIUU Ha CyIb()aT-HOHBI.

23. KauecTBeHHas peakiusi HAa KATHOH AaMMOHHUS.

24. XMUMHYECKUE CBOMCTBA a30THOM KHUCJIOTHI, KaK 3JICKTPOJIUTA.



25. KauecTBeHnHble peakiuu Ha hocdaT-HoH.

26. IlomydeHue 1 CBOMCTBA YrOJbHOW KUCIOTHI.

27. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

28. IIpomyckaHue yriaeKucIoro ra3a 4epes3 pacTBop CHJIMKaTa HaTPUSI.
IIpakTnyeckue padoThl

2. I3yueHue CBOWCTB COJITHOW KUCIOTBI.

3. I3yueHune CBOMCTB CEPHOU KHUCIIOTHI.

4. IlonyyeHne aMMHuaka U U3y4E€HHUE €ro CBOWCTB.

5. IlonyuyeHune yriekucaoro ra3a i U3y4eHHe ero CBOMCTB.

MeTajibl 1 UX CoeAMHCHUA

[Tonoxenne meramioB B [lepuoanueckoil cucreMe xumuieckux 3iaeMeHnToB /. V1. Menaeneesa, ctpoeHrue UX aTOMOB U
KpUCTaJUIOB. MeTaiinyeckasi CBA3b M METAJUIMYECKasl KpHUCTauinueckas pemérka. duznyeckue CBOICTBA METAJUIOB:
AJEKTPO- U TEIUIONPOBOAHOCTD, OTPAXKAIOIIasi CIIOCOOHOCTD, MIACTUYHOCTH. CIIyIaBbl UEPHBIE U IIBETHBIE.

Mertaniabsl Kak BOCCTAHOBUTENIHU. DJIEKTPOXMUMHUYECKUM psi HampspkeHUH. B3anMogeiicTBUE METaloB € HEMETaJIaMu,
OKCHJIaMH, KUCTIOTaMH, COJISIMU. AJTFOMHUHOTEPMHUS.

CtpoeHne aTOMOB M MPOCTHIX BEIIECTB IIETOYHBIX METAIIOB. 3aBUCUMOCTh (DU3UYECKUX U XUMHUYECKUX CBOMCTB IIEIOYHBIX
METAJUIOB OT 3apANoB sAnep UX aroMoB. OKCHUIbI W TUAPOKCUIBI IIETOYHBIX METAUIOB, UX IOJy4YE€HHE, CBOMCTBA,
IpUMEHEHNE. BaKHENIINE COJIN IEIIOYHBIX METAJUIOB, X 3HAUYCHUE B )KUBOM M HE)KUBOU NPUPOJIE U B )KU3HU YEJIOBEKA.
CtpoeHre aTOMOB W MPOCTHIX BEIIECTB IIEIIOYHO3EMEIbHBIX METAIOB. 3aBUCUMOCTh (PM3HUUYECKHUX U XUMUYECKUX CBOWCTB
IIEJI0YHO3EMENBHBIX METANIOB OT 3apsiioB siAep X aToMoB. OKCHABI U TUAPOKCUIBI IIEIOYHO3EMENbHBIX METAJJIOB, UX
MOJIy4eHUE, CBOMCTBA U MPUMEHEHUE. BaxkHenmue coyii mENOYHO - 36MEJIbHBIX METAJUIOB, UX 3HAYEHHUE B IPUPOJIE U KU3HU
yenoBeka. KapOoHaTsl U ruApoKapOOHATHI KaJIbIIHS.

XKéctkocTh BombI: BpeMeHHas ©u TOCTOssHHas. CHocoOBl ycTpaHEHHUsS BpeMEHHOUW KECTKOCTH. CHocoOBl ycTpaHEHUS



noCcTOAHHOMU kE€cTKOoCcTH. MoHuThl. COeAMHEHUs] aIOMUHMS B MpUpoJe. XUMUYECKUE CBOMCTBA amtoMuUHUA. OCOOEHHOCTU
OKCHJa Y TUIPOKCHUIA ATIFOMUHMS KaK aM(pOTEpHBIX COeIMHEHUI. Baxkueilme conu amoMuHus (XI0pU, cyibdar).
OcobenHoCTH cTpoeHUs aToMa xelnesa. JKene3o B npupojae. Baxkueitmue pyasl xeneza. Okcuasl u ruipokcuibl xenesa(ll) u
xenesa(lll). Comu xeneza(ll) u xeneza(lll). OOHapyxeHHEe MOHOB KAaTHOHOB JKejie3a B pacTBOpe. 3HAUCHUE COETUHEHUM
Kenesa.

Koppo3zust xumuueckast ¥ 3JeKTpOXUMUYEecKasi. 3aluTa METAIJIOB OT KOppo3uu. MeTtasuibl B pUpoie: B CBOOOJHOM BUE U B
Bujie coequneHuit. [lonstue o metamnypruu. YépHas u 1iBeTHas Metamtyprus. [lupoMmeramnyprusi, TuApoOMeTauTyprus,
anekTpoMeramnyprus. Jlomennsiii mpouecc. [lepepaboTka yyryna B ctajib. DJIEKTPOJIU3 PACIJIaBOB.

JemoHcTpanuun

. B3aumonencTBrue HaTpus, JINTUSA U KAIbLHS C BOJAOM.

. I'openue HaTpusi, MarHus u xeje3a B KUCIOPO/IE.

. Bcnblka TEpMUTHONM CMECH.

. B3aumonencTBre CMECH OPOIIKOB CEPBI U JKEJE3a, [IMHKA U CEPBI.

. B3aumonenicTBrue amtfOMHUHUS C KUCIIOTAMU, IIET0YaMHU U BOJIOM.

. B3aumonencTBue xene3a u MeIU C XJIOPOM.

. B3anmMopelicTBue Mey ¢ KOHIICHTPUPOBAHHOW CEPHON KMCJIOTON M a30THOM KHCIIOTOH (pa30aBieHHON U
KOHIICHTPUPOBAHHOI).

. Oxkpacka miaMeHu COSIUHEHUSIMU IIEJIOYHBIX METAJIOB.

. Okpacka rmiaMeHHd COEMHEHUSIMU HIETOYHO3EMEIbHBIX METAIIOB .

. ["amenve u3BecTu BOIOM.

. [Tony4yenune )kE€CTKOW BOABI B3AUMOJACUCTBUEM YTIJIEKHACIIOrO Ta3a C U3BECTKOBOU BOJOM.
. Ycrpanenrue BpeMEeHHOM KECTKOCTH KUTITYCHHUEM U J0OABKOM COJIBI.

. YcrpaHeHHe MOCTOSHHOM KECTKOCTH TOOABKOM COJIBI.

. MoHUTHI ¥ IPUHITUTT UX TEUCTBUS (BUACOPPArMEHT).

. Konneknust npupoaHbIX COCAUHEHUN ATFOMUAHUS.



. Buneodpparmentsl u ciaidjibl «OKCUI aTFOMUHUS U €70 MOAU(PUKALUNY.

. [Tonyyenue aMmpoTepHOTO IMAPOKCUIA AITFOMUHUS U UCCIIEIOBAHUE €TI0 CBOMCTB.

. Komnexuus «XuMUYECKUE UCTOUHUKN TOKA.

. Pe3ynpTarsl AUTEIBHOTO DKCIIEPUMEHTA 110 U3YYEHUIO KOPPO3UH CTAIBHBIX U3AEIUN B 3aBUCUMOCTHU OT YCIOBUHU
IIPOLIECCOB.

. Boccranosnenune meau u3 okcuaa menu(ll) Bogopoaom.

. Buneodparments! u cnaiinbl «[Ipor3BOACTBO UyTryHa U CTaIN».

. BuneodparmenTs! u cnainpl «3nenus u3 ayryHa u cTaam».

. Buneodparments! u cnaiinibl «[Ipor3BoaACTBO AIFOMUHUSY.

JlaGopaTopHbIe ONbITHI

29. BzaumopeiictBue xenesa ¢ pactsopoM cynbdara meau(ll).
30. [TonyuyeHne N3BECTKOBOM BOJBI U ONBITHI C HEH.

31. [lonyuenue ruapoxcuaos xemnesa(Il) u (III).
32.KauecTBeHHbIE peaKlIMM Ha KaTHOHBI JKeJie3a
IIpakTH4eckue padoThI

6. [TomydeHwue keCTKOM BOIBI M CTIOCOOKI €€ YCTpaHCHHS.

7. PelieHne 3KkCIIEpUMEHTAIbHBIX 33/1a4 110 TeMe «MeTauibhy.

XuMHS U OKpPYKAaKIIAs cpeaa

Ctpoenne 3eMiu: iapo, MAHTHUS, 3€MHAsI KOpa, UX XUMUYECKUH cocTaB. JIuTocdepa u e€ XuMrUIecKuil COCTaB.
Mumnepainsbl. Pynbl. Ocanodnsie mopoasl. [lonesnsie nckomaempie. XUMAYECKAN COCTaB THAPOCHEPhl. XUMUUYECKUAN COCTAB
aTMocdephl.

HcTOYHNKN XUMHYECKOTO 3arps3HEHUsT OKpYKaromel cpeapl. [ 1obanbHbIe 9KOIOTHYECKUE MPOOIeMbl YeTOBEYECTRA!
MAPHUKOBBIN (P PEKT, KUCTOTHBIC TOKIA, O30HOBBIE JIBIPBI. MEXTYHAPOTHOE COTPYIHUYECTBO B 00TACTH OXPAHBI



OKPYKaIIIEN Cpelibl OT XUMUUYECKOTO 3arpsi3HEHUS. «3€IEHAA XUMUS.
JdemoncTpanuu

. Komnnexkuus MUHEpanoB U TOPHBIX MOPOJ.

. Komnexuus «Pynpl MmeTaminosy.

JlaGopaTopHbie ONbITHI

33. N3yueHue rpanura.

O0001IeHHe 3HAHMI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IHoaroroBka kK OCHOBHOMY roCyAapCTBEHHOMY 3K3aMEHY
CrpoeHue aroMa B COOTBETCTBUU C MOJOKEHUEM XUMUYECKOTo 35ieMeHTa B [lepuogunueckoii cucreme. CtpoeHue

BEIIECTBA: XMMHUYECKasi CBSA3b U KPUCTATUYECKHUE PEIIETKU. 3aBUCUMOCTh CBOMCTB 00Pa30BaHHBIX AJIEMEHTaMU POCTHIX
BEIIECTB (METAJIJIOB, HEMETAIIJIOB, OJIATOPOIHBIX TA30B) OT MOJ0KEeHUs 3JIeMeHTOB B [lepuonnueckoit cucteme. Tunosnorus
HEOPraHMYECKUX BEIIECTB, JICJICHUE UX Ha KJlacchl U rpynmsl. [IpeacraBureny.
[Ipu3Haku 1 ycinoBusl MPOTEKAHUS XUMUYECKUX peakuuid. TUIIOIOTH XUMUUYECKUX PEAKLIHM 110 Pa3IUYHBIM OCHOBAHUSIM.
Peakiuu nonHoro oomeHa. OKUCIUTENTbHO-BOCCTAHOBUTEBHBIE PEAKIUY.
XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTePHbIC XUMUUECKHNE CBOMCTBA COJICOOPA3yIOIINX OKCUIOB, THIPOKCH]IOB

(ocHOBaHUH, KHCJIOT U aM(POTEPHBIX THIPOKCHJIOB), COJICH.



Y4eOHO-TEeMATHYCCKHUHT TIAH

No HaumenoBanue pasienos (TeM) KonnuecTBo B ToM 4ncne Ha npoBeneHue
4acoB 110 [TpakTyeckux paboT KoHTpoabHBIX
nporpaMmme pabor
9 knacc
1 | TloBropenue u 0000IICHHE CBEJCHHIA MO KYpCy 5 1
8 kimacca. XuMHUYECKUE PEaKIIuu
2 | XuMHYECKUE PEaKklui B pacTBOPaxX 10 1 1
3 | Hemeramiel 1 UX COEIUHEHUS 25 4 1
4 | MeTtayuibl ¥ UX COCIUHEHUSA 17 2 1
5 | XuMus 1 OKpy’Karolas cpena 2
6 | O6o6IeHre 3HaHUM 110 XUMHH 32 KypC 7 1
ocHOBHOM 1Kokl [TogroroBka k OCHOBHOMY
rocyJapcTBEHHOMY 3K3aMeny (OI'D)
Pesepn 2
Utoro 68 7 5




Ilinanupyembie pe3y/ibTaThl OCBOCHHS Y4eOHOI0 mpeaMeTa

[o 3aBepiieHNIO Kypca XUMHUH Ha 3TaHE OCHOBHOTO 00111eT0 00pa30BaHuUs BBIMYCKHUKHA OCHOBHOM IIKOJIBI IOJKHBI
OBJIQJIETh CJIEAYIOLIMMU PE3YIbTATAMMU:

. Juunocmmubwie pezynomamol:

1) OCO3HaHWe cBoel ATHUYECKOM MPUHAICKHOCTH, 3HAHUE UCTOPUM XUMHUH U BKJIajia POCCUMCKON XMMUYECKOU HAYKH B
MHUPOBYIO XUMHUIO;

2) (hOpMMpPOBaHNE OTBETCTBEHHOI'O OTHOIIECHHUS K MMO3HAHMIO XUMHUHU; TOTOBHOCTH M CIIOCOOHOCTH 00YyYaroIIMXCs K
CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE M3yUEHHBIX (haKTOB, 3aKOHOB M TCOPUU XUMHUU; OCOZHAHHOTO BHIOOpA U
MOCTPOCHUE UHIUBUYATBHON 00pa30BaTeIbHON TPACKTOPHH;

3) (hopMMpPOBAHWME TIETOCTHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPa, HEOThEMIIEMON YaCThIO0 KOTOPO# SIBISETCS
XUMUYECKask KapTUHA MUPA;

4) 0BnafieHVe COBpEeMEHHBIM S3bIKOM, COOTBETCTBYIOIIUM YPOBHIO PAa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPAKTUKU, B TOM YHCIIE
U XUMUYECKHM;

5) OCBOeHVe corraabHBIX HOPM, TTPaBUJI TTOBEICHHUS, pojiel U (hOPM COIMATBHOM JKM3HU B COLIMYME, IIPUPOJIC M YACTHON
’KU3HU HA OCHOBE PKOJIOTUYECKOHN KYJIBTYPHI U 0€30MaCHOTO 0OpaIleHus C BEIIECTBAMHU U MaTepHUaliaMu;

6) (PopmMMpOBaHVE KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIICHUH CO CBEPCTHUKAMHM M B3POCIIBIMH B ITPOIECCE
o0Opa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIIeI0BATeILCKOW, TBOPUECKON U IPYTUX BUIIOB JEATEIHHOCTH,
CBSI3aHHBIX C XUMHUEH.

1. Memanpeomemmnoie peyromamol:

1) onpefeneHve meneit coOCTBEHHOTO OOYUCHHsI, TOCTAHOBKA U (DOPMYTHUPOBAHUE JIJIsi C€Os1 HOBBIX 3a/1a4;
2) NNaHVPOBaHWE TyTel TOCTIKEHUS )KEeJIaeMOro Pe3ysibTaTa 00yUeHUsI XUMUHU KaK TEOPETHIECKOTO0, TaK
AKCIIEPUMEHTATBFHOTO XapaKTepa;



3) COOTHECEHWE CBOMX JCUCTBUH C TNIAHUPYEMBIMH pe3yJbTaTaMu, OCYLLECTB/IEHWE KOHTPOJISI CBOCH e TEIILHOCTH B
npolecce JOCTUKEHUs pe3ylibrata, OnpeAe/eHne cnocodoB JeHCTBUN TPU BHIIOJIHEHUH JJA0OPATOPHBIX U IPAKTUYECKUX
paboT B COOTBETCTBUM C MPABUIIAMU TEXHUKHU 0€30M1aCHOCTH;

4) onpejeneHne HCTOYHUKOB XMMUYECKOW MH(pOpMalIUHY, MOJIyYeHHE U aHalu3 e€, co3JaHue NHPOPMALIMOHHOTO IPOIYKTa U
€ro Mpe3eHTalus;;

5) nMCNoNb30BaHNE OCHOBHBIX MHTEJIEKTYAIbHBIX ONEpaluii: aHaJI13a U CUHTE3a, CPABHEHUS U CUCTEMAaTHU3alui, 00001eHns
U KOHKPETHU3allUH1, BbIIBNEHNE MPUYUHHO-CJIEICTBEHHBIX CBsI3el U NOCTPOEHWNE JTOrHYECKOTO PACCYKACHUS U
YMO3aKJIoueHus: (MHAYKTUBHOTO, IeTyKTUBHOI'O U IO aHAJIOTUH) Ha MaTepuajie eCTECTBEHHO-HaYyYHOTO COJEPKaHMUS;

6) YMeHWe co3aaroT, MPUMEHSTh U MPeoOpPa30BbIBATh 3HAKKW U CUMBOJIBI, MOJIENIA U CXEMBbI IS pElIeHUs] y4eOHBIX U
NO3HABATEIbHBIX 33/1a4;

7) (hopmMMpOBaHMe 1 PasBUTUE SKOJIOTHYECKOTO MBIIUICHUS, YMEHUE MIPUMEHSTh €0 B MO3HABATEIHHON, KOMMYHUKATUBHOM,
coLMaIbHON MPAKTUKE U MPO(eCcCHOHATBHON OpUEHTALIUY;

8) reHepupoBaHue uaei u onpeaeeHue CpeacTB, HEOOXOAUMBIX JIUIS UX pean3alyi.

1. Ilpeomemmnuie pe3yiomamei:

BoinmycKHMK HAYYHUTCS:

® XapaKTepU30BaTh OCHOBHBIC METOIbI IO3HAHUS: HAOIIOJEHUE, U3MEPEHUE, DKCIIEPUMEHT;

® ONUCHIBaTh CBOMCTBA TBEPBIX, )KUJIKHX, TA3000pa3HbIX BEIIECTB, BBIICISAS UX CYIECTBCHHbBIE TPU3HAKH,

® PaCKpBIBaTh CMBICT OCHOBHBIX XHMUYECKUX TIOHATHH «aTOM», «MOJICKYJIay, «XUMHYECKUU DIIEMEHT, KITPOCTOE
BEILIECTBOY, «CJIOXKHOE BEILIECTBOY, «BAJEHTHOCTDHY, «XUMHYECKas pEaKIUs», UCIIOIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

® pacCKpbIBaTh CMBIC] 3aKOHOB COXPAHEHUSI MACChl BEIIECTB, TOCTOSIHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHON TEOpUH;

® pa3nUYaTh XUMUYECKHUE U (PU3NYECKUE SIBIICHUS,

® Ha3bIBATh XUMUYECKUE DJIEMEHTHI;

® OIpeeisaTh COCTaB BEIIECTB M0 UX GopMyiam;



OTIPEIETSATh BAJIGHTHOCTh ATOMa JJIEMEHTA B COCIUHCHHUSIX;
OTIPENCISITh TUTT XUMUIECKUX PEAKITUH;

Ha3bIBATh MMPU3HAKK U YCIIOBHSI MPOTEKAHUSI XUMHUUYECKUX PEAKITU;

BBISIBJISITH TIPU3HAKH, CBUICTEILCTBYIONMINE O IPOTEKAHUH XUMUYECKON PEaKIIUU TIPH BBIMOTHECHUH XUMHUUECKOTO
OTIBITA;

COCTaBJIATH (POPMYJIbI OMHAPHBIX COCTMHEHUMH;

COCTaBIIATh YPABHCHUS XUMHUYCCKUX PEAKITUH;

coO01aTh NpaBmuiia 6€30nacHOM paboThI MPU MPOBEICHUN OMBITOB;

M0JIb30BAThCs JIA0OPATOPHBIM 000PYOBAaHUEM U MOCYI0H;

BBIYUCIIATH OTHOCUTEIbHYIO MOJIEKYJIIPHYIO H MOJIIPHYFO MacChl BEIIECTB;

BBIUUCIISITh MACCOBYIO OO0 XMMHUYECKOTO 3JIEMEHTA M0 (POpMYJie COCAUHEHHUS;

BBIUUCIISITh KOJIMYECTBO, 00BEM UM MACCy BEIIECTBA MO KOJIUYECTBY, 00BEMY, MAcCE€ PEareHTOB WM MPOTYKTOB
peakuuu;

XapaKTepu30BaTh PU3NUECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB: KUCIOPO/Ia U BOJAOPO/IA;

1oJIy4aTh, COOMPATh KUCIOPO U BOJOPOI;

pacno3HaBaTh OMBITHBIM MYTEM Tra3000pa3HbIe BEIIECTBA: KUCIOPO, BOJOPOI;

pPacKphIBaTh CMBICI 3aKOHA ABOTa/IpO;

PaCKpBIBaTh CMBICI TIOHATHH «TEIUIOBON 3D (PEKT peakIum», «MOJISIPHBIN 00BEM»;

XapaKTepru30BaTh PU3NUECKUE U XUMUIECKHUE CBONCTBA BOJIBL;

PaCKpBIBaTh CMBICT TIOHATUS «PACTBOPY;

BBIUUCIISITH MAaCCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

MIPUTOTOBJISATH PACTBOPHI C ONPENECIEHHON MACCOBOM IOJIEH PACTBOPEHHOI'O BEIIECTBA;

HA3bIBATh COCTMHCHMS N3YUYCHHBIX KIIACCOB HEOPTAHUUYECKHUX BEIIECTB;

XapaKTCPU30BaATh (1)I/IBI/ILI€CKI/IG 1 XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKHUX BCHICCTB: OKCUOIOB,



KHUCJIOT, OCHOBaHUM, COJICH;

ONpPEAEsATh MPUHAJIEAKHOCTh BEUIECTB K ONPEICIICHHOMY KJIACCy COCIMHEHU;

COCTaBJIATh (HOPMYJIbI HEOPTAHUYECKUX COCAMHEHUN N3YyUYEHHBIX KIJIACCOB;

MPOBOJUTH OIBITHI, TOATBEPKAAOIINE XUMAYECKAE CBOMCTBA U3YUYCHHBIX KJIACCOB HEOPTAHUYECKUX BEILIECTB;
pacmno3HaBaTh ONBITHBIM ITyTEM PACTBOPHI KUCIOT U LIEJI0YEH M0 U3MEHEHUIO OKPACKU MHIMKATOPA;
XapakTepU30BaTh B3aUMOCBA3b MEXKY KJlacCaMU HEOPTraHUYECKUX COCTMHEHMUI;

packpbiBaTh cMbIci [lepuoanueckoro 3akona . 1. Menneneesa;

OOBSICHATh (U3UYECKUI CMBICT aTOMHOTO (ITOPSAIKOBOr0) HOMEpPa XUMHUUYECKOT0 AJIEMEHTa, HOMEPOB TPYIIIBI U
nepuoaa B nepuoanyeckou cucreme /1. U. Menneneena;

OOBSICHSITHh 3aKOHOMEPHOCTH U3MEHEHHUS CTPOSHHUS aTOMOB, CBOMCTB 2JIEMEHTOB B TIpe/ieiaX MaJIbIX MIEPUOJIOB U
TJIaBHBIX MTOATPYII;

XapakTepPU30BaTh XUMHYECKHUE 3JIEMEHTHI (OT BOJAOPOAA A0 KAJbIIM) HA OCHOBE MX MOJIOKEHUS B IEPUOANYECKOM
cucreme J[. . MenneneeBa u 0COOCHHOCTEH CTPOEHHUS X aTOMOB;

COCTaBJISITh CXEMbI CTPOCHHMS aTOMOB TiepBbIX 20 351eMeHTOB nepuoanueckont cuctemsl JI. 1. Menneneena;
PaCKpBIBATH CMBICI OHATUM: «XUMHUUYECKASI CBS3bY, «AJIEKTPOOTPHULIATEILHOCTHY;

XapaKTEePU30BaTh 3aBUCUMOCTh (PU3MYECKHUX CBOMCTB BEIIECTB OT THUIA KPUCTAIIMYECKON PEIIETKH;
ONpPEAEsATh BUJ XMMUUYECKON CBSI3M B HEOPraHUYECKUX COCTMHEHUSX;

M300pakaTh CXEMbI CTPOCHHS MOJICKYJT BEIIIECTB, 00pa30BaHHBIX Pa3HBIMU BHJIAMU XUMHUYECKUX CBSI3CH;
PaCKpbIBaTh CMBICII IOHSATUH «MOH», «KATHOH», «AHHUOHY, «AJICKTPOJIUTHIY, «HEBJICKTPOJIUTHI»,
<QIIEKTPOJIMTAYECKAS TUCCOLMALINS, KOKUCIUTENDY, «CTENEHb OKUCJIEHHUS», KBOCCTAHOBUTEIDY, KOKUCICHUEY,
«BOCCTAHOBJICHUEY;

ONPEJICIISATh CTENEHb OKUCIICHUS aTOMa AJIEMEHTA B COCIMHECHUU,

PaCKpBIBATh CMBICII TEOPHUU AJIECKTPOITUTHIECKON TUCCOLNALINY;

COCTaBJISITh YPABHEHUS JICKTPOJIUTUYECKON JUCCOLMALINY KHACIIOT, IEJI0YEH, COJEH;



® OOBSACHSITH CYLUIHOCTb MPOIIECCA ANEKTPOJIUTUIECCKON JUCCOIUALIMY U PEAKIIUH HOHHOTO 0OMEHa;

® COCTaBJISITH TOJIHBIE U COKPAIIEHHbIE HOHHBIC YPABHEHUS pEaKIuii 0OMeHa;

® OIpeensTh BO3MOKHOCTh MMPOTEKAHUS PEaKIMil HOHHOTO OOMEHa;

® [PUBOJAUTH PEAKLIHH, TOATBEPKIAOIINE KAUECTBEHHBI COCTaB PA3JIMYHBIX BEIIECTB;

® ONpeAeNsaTh OKUCIUTENb U BOCCTAHOBUTEb;

® COCTaBJIATh YPAaBHEHUSI OKUCIUTEIBHO ~-BOCCTAHOBUTEIbHBIX PEAKIIHIA;

® Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUECKON pPEaKInuu;

e KiacCUUIIMPOBATh XUMHUYECKUE PEAKIIUHU 10 PA3TUYHBIM MPU3HAKAM;

® XapaKTEepU30BaATh B3aMMOCBA3b MEXKIY COCTABOM, CTPOCHUEM M CBOMCTBAMHU HEMETAJLJIOB;

® TMPOBOJUTH OIBITHI MO MOJYYCHUIO, COOMPAHUIO U U3YUCHHUIO XUMUYECKUX CBOMCTB Ira3000pa3HbIX BEIIECTB:
YIJIEKUCIIOTro Ta3a, aMMHUAaKa;

® pacrno3HaBaTh OMBITHBIM MYTEM ra3000pa3HbIe BEIIECTBA: YIICKUCIBIN ra3 1 aMMHAK;

® XapaKTepU30BaTh B3aUMOCBSI3b MEKIY COCTABOM, CTPOEHHUEM M CBOMCTBAMH METAIIOB;

® Ha3bIBaTh OPraHWYECKHE BEIIECTBA MO UX (OpMYyJe: METaH, 3TaH, dTHIIEH, METaHOJI, TAHOJ, TJIUIEPUH, YKCYCHas
KHUCJIOTa, aMUHOYKCYCHAs KHCIJIOTa, CTEAPUHOBAs KUCIIOTa, OJIEMHOBASI KUCIIOTA, TJIFOK03a;

® OLICHMBATh BIUSHUE XUMUYECKOIO 3arpsI3HEHUST OKPYKAIOLIEN CpeAbl HA OPTaHU3M YEJIOBEKA;

® TIPaMOTHO OOpAIATHCS C BEIIECTBAMHU B OBCEIHEBHOM JKU3HU;

® ONpeAeNsaTh BO3MOKHOCTD ITPOTEKAHUS PEAKIMI HEKOTOPBIX MPEICTABUTENEH OPTAHUYECKUX BEMIECTB C KUCIOPOAOM,
BOJIOPOJIOM, METAJIJIAMH, OCHOBAaHUSIMU, TaJIOTCHAMH.

BblﬂyCKHHK MOJYYUT BOSMOKHOCTD HAYIUTHCH:

* BbIABUIaTb 1 NPOBEPATb IKCNEPUMEH T &/IbHO MMOTE3bl O XMMUYECKUX CBOMCTBAX BELLECTB Ha OCHOBE MX COCTasa
N CTPOEHUs, X CMOCOBHOCTM BCTYNaThb B XMMUYECKME peakLmn, O XapakTepe 1 NPOAYKTax pasnyHbIX XUMUYECKNX
peakLuii;



 XapakTepu3oBaTb BellecTBa Mo COCTaBy, CTPOEHUIO 1 CBOCTBAM, yCTaHaBMBalOT MPUYNHHO-CNIEACTBEHHbIE
CBA3M Me>Ky AaHHbIMU XapaK TepucTUKaMm BeLLecTBa,;

* COCTaBNATb MOEKYNIAAPHBIE W MO/HbIE NOHHbIE YPaBHEHWS MO COKPaLLEHHbIM MOHHBIM YPaBHEHUSIM;

* MNPOrHO3MpoBaTb CNOCOGHOCTb BELLECTBA NPOSBNATb OKACIUTENbHbIE UM BOCCTaHOBUTe/bHbIE CBOCTBA C
y4eTOM CTeneHen OKUCNEHNSI 3NEMEHT OB, BXOAALLMX B €70 COCTas;

* COCTaBNATb ypaBHEHMA peakuyin, COOTBEeTCTBYOLMX NOCNeA0BATENBHOCTM NPEBPALLEHNIA HEOPraHUYECKNX
BELLLECTB Pa3/IMYHbIX KNaccos;

* BbIABMUraTb 1 NPOBEPATb IKCNEPUMEHT ANIbHO MMNOTE3bl 0 pe3yNbTaTax BO3AeNCTBUA pasIMyHbIX Jak TOPOB Ha
N3MEHEHWE CKOPOCTU XUMNYECKON peakLuuu;

* MCMO/Mb30BaTb NPUOBPETEHHDLIE 3HAHMA ANS SKONOMMYECKI FPaMOTHOr0 NOBEAEHNS B OKPY>KatoLLeln cpele;

* 1CNONb30BaTb NPUOOPETEHHbIE K/HOYEBLIE KOMNETEHLMM NPY BbINONHEHWUI NPOEKTOB 1 y4eBHO-UCCne10BaTeNbCKMX
3aflay no U3y4eHunto CBOMCTB, CNOCO60B NONYYeHNs U pacno3HaBaHWs BELLECTB;

+ 00bEKTUBHO OLEHMBATb MH(hOPMaLMIO O BELLLeCTBaxX Y XMMUYECKUX npoLieccax;

* KPUTUYECKN OTHOCUTbCA K NCEBAOHAYHYHON MHPOpPMaLMK, HeA06POCOBECTHO peknamMe B CpefcTBax MacCcoBOM
MHhopMaLuu;

 0CO3HaBaTb 3HAYeHMEe TEeOPETUYECKMX 3HAHWI NO XUMUW A5 NPaKTUYeCKO AeATeNbHOC T YeNoBeKa;

* CO3[al0T MOJENN U CXeMbI AN1S PeLeHns YYebHbIX 1 MOo3HaBaTE/bHbIX 3a4a4; NOHMMaTb HE0OX0AUMOCT b
COo6/MI0eHNA NpeanucaHnii, NpegnaraembiX B UHCTPYKLMAX NO UCNONb30BaHUIO 1IEKAPCTB, CPeACTB ObITOBOW XUMUM 1 Ap.



MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIV/TAHE

®denepanbHblii TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTAaHAAPT MPEAYCMATPUBAET M3YUYEHHE Kypca XMMHUM B OCHOBHOM
IKOJIE KaK COCTaBHOM YacTH IpeaMeTHON o0nacTu « EcTecTBEeHHOHAaYYHBIE PEAMETHD.

Kypc xumuu B 9 kiacce paccuntan Ha 2 4yaca B HeJento B oObeme 68 yueOHbIX yacoB. M3ydeHue 3Toro kypca gaer
BO3MO>KHOCTP BBIITYCKHHKY OCHOBHOH IIKOJIBI ycrenrHo caath OI'D o XuMuM Kak mpeaMeTa mo BeIOopy.

[Ipeqmaraemplii Kypc, XOTsI U HOCUT OOMICKYJIbTYPHBIA XapakTep W HE CTaBUT 3a7ady NMpoeCCHOHATBHOW MOATOTOBKH
00yJaronuXxcs, TEM HE MEHee, TIO3BOJISIET UM OTPEACIUTHCS ¢ BBIOOPOM Mpoduiist 00yueHus B CTapIiel IIKoJe.

YYEBHO-METOANYECKOE OBECIIEYEHUME

YMK «Xumusa. 9 knacc»
1. T'abpuensa O. C. Xumus. 9 kiace : yueOHUK 17151 001eo0pa3zoBaTenbubix opranm3anuii / O.  C. Tabpuensn, W. T.
Octpoymos, C. A. CiankoB. — M.: [Ipocsemenne, 2019
2. Tabpuensu O. C. Xumus. COOpHUK 3a7ad U yhnpaxkHeHui. 9 kiacc : yuyeOHOe mocoOue ajisg o01reo0pa3oBaTelbHBIX
opranuzanuii/ O. C. I'abpuensin, U. B. Tpury6uak. M.: IlpocBemenue, 2019
3. T'abpuensu O. C. Xumus. Terpanb 11 1a00paTOPHBIX OMBITOB M MPAKTHYECKUX padboT. 9 Kiacc . yueOHOE mocobue mis
obmreoOpazoBarenbHbix opranuzanuii /O. C. ['abpuensu, U. B. Akcénona, U. I'. OctpoymoB. — M.: Ilpocsemenue, 2019
4. Tabpuensu O. C. Xumus. Pabouas terpaasp. 9 knacc : yueOHOoe mocodue aiis 001eoopa3oBaTeIbHbIX OpraHUu3aIHii
/ O. C. I'abpuensn, C. A. Cnankos, . I'. OctpoymoB. — M.: TIpocsemnienue, 2019



9 kiaacce

Ne Hdara Tema ypoka dopMma Buabl yueOHOM aesiTeJIbHOCTH
n/n | Ilnan | dakrt OpraHu3auuu
ypPOKa
IToBTOpEHNe M 00001IEHNe cBeeHHiT IO Kypcy 8 Kinacca. Xumuveckue peakuu (5 1)
1 Knaccudukanus Ypok XapakTepu3yrT OKCUJIbI, TUIPOKCH IBI (OCHOBaHUS,
HEOpPraHMYECKUX BEIIECTB YCBOCGHHS | aM(pOTepHbIE TUIPOKCHIbI, KUCIOPOICOAEPKALIUE
U UX HOMEHKJIaTypa HOBBIX KHUCIIOTHI) M COJIM TI0 TUIaHY: COCTaB, CIIOCOOBI
3HAHUU oOpa3oBaHUs Ha3BaHUM, XapaKTepHbIE CBOWCTBA U
nonyuenue. Kimaccu@uumpyror okCu b, THIPOKCHUIbI
(ocHOBaHUs, aM(pOTEpHBIE TUAPOKCHIBI,
KHCJIOPOJICOJEP KAIIUE KUCIIOThI) M COJIU MO Pa3InYHbIM
MpU3HAKaM. Y4aTcs MOATBEPKIATh XapaKTEPUCTUKY
OTJIENbHBIX MPEICTABUTENEN KIIACCOB HEOPTaHUUECKUX
BEILIECTB YPABHEHUSIMH COOTBETCTBYIOIIUX PEAKIIUIA.
PackpbIBatoT B3aUMOCBSI3b MEXKAY KilaccaMu
HEOPraHMYECKUX COCTMHEHUH, KAK TEHETUYECKYIO
2 Knaccuduxanus Ypox OOBSICHSIIOT IOHSTHS «XUMUYECKasl PEaKIUs, «PEaKIuu
XUMHUYECKUX PEAKIUH 10 YCBOEHHUS | COCIMHEHUS», «PEAKIIUU PA3I0KEHUS», «PEAKIUU
Pa3JIMYHBIM OCHOBaHUSIM HOBBIX O0OMEHay, «PEaKIIUU 3aMEIICHUS, «PEAKIIHH
3HaHUU HEUTpaIU3aln», «IK30TEPMUUYECKHUE PEAKIIUN,
3 Bxonnas Ypok (GHJIOTEPMUYECKUE PEAKLIUNY, «OOPATUMBIE PEAKIII,
TMarHocTU4eckas pabora KOHTPOJISL | <HEOOpaTUMBIE PEAKLIMNY, «OKUCIUTEIBHO-
3HAHUU BOCCTAHOBHTEIIbHBIE PEAKI[UN», KTOMOTEHHbBIEC PEAKIII,

«TETEPOTECHHBIEC PEAKIIUNY, «KATATUTUYECKHE PEAKIIUNY,
«HEKATATMTUYECKUE PEAKIINI, «TEIIIOBOM 3 eKT
XUMHUYECKor peakiuny. Knaccu@uuupyror Xumuueckue




p€akuru 11O pa3iin4YHbIM OCHOBAHUAM. Onpe):[eﬂsnoT
OKHCJIIUTCIIb U BOCCTAHOBUTCIIb, IIPOLECCHI OKUCIICHUA U
BOCCTAHOBJICHHA.

Ha6moz[a10T M OIIMCBIBAIOT PCAKIIMU MCKIY BCIICCTBAMU

[TonsTe 0 ckopocTH
XUMHUYECKOU pEeaKIvH.

Ypok —
UCCIIEOBAHUE

OOBSICHSIOT YTO TAKOE «CKOPOCTh XMMHUYECKOMN peaKIum.
ApPryMEHTUPYIOT BBIOOD €IMHULL U3MEPEHHUS.

Karanus

Y cTaHaBIMBAIOT MPUYUHHO-CIICJCTBEHHBIC CBSI3U BIIUSHUS
pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMUUYECKUX PEaKIIUi.
Ha6:1101a10T ¥ ONMKMCHIBAIOT PEAKIIUKA MEXTY BEIIECTBAMU C
MOMOIIIBIO0 PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMHH.
[[pOBOMSIT OMBITHI, MOITBEPKIAFOIINE 3aBUCUMOCTD
CKOPOCTH XMMHYECKON Peakiy OT Pa3aIudHbIX (PakTOpoB

XuMu4yecKkue peakuuu B pacteopax (10 u)

DNeKTpoIUTHYECKas Ypok - XapakTepu3yIoT MOHATHUS «IJIEKTPOIUTHYECKAS

JTUCCOLIMAIIHS VICCIIEIOBAHUE | JTUCCOLMALIHSY, «AJIEKTPOIUTHIY, «HEITEKTPOIUTHI.
VYcTanaBiIuBaOT MPUYUHHO-CIIEJCTBEHHBIE CBS3H MEXKTY
IPUPOIOH AIEKTPOIUTA U CTETIEHBIO €r0 JUCCOLUAIINU.
VYcTanaBiIuBaOT MPUYUHHO-CIIEJCTBEHHBIE CBS3H MEXKTY
TUTIOM XUMHUYECKOU CBSI3U B AJIEKTPOIUTE U MEXaHU3MOM
€ro AUCCOLHALINN.

OCHOBHbBIE MTOJ0KEHUS Ypox XapaKkTepHu3yIoT MOHITHUS «CTEHEHb JUCCOLUALINI,

TEOPUH YCBOCHHS | «CHJIBHBIC DJICKTPOIUTHD», «CIA0BIE DIEKTPOIUTHIY,

AIEKTPOJIUTUUECKOMN HOBBIX «KaTUOHBI», KAHUOHBI», «KUCIIOTHI», «OCHOBAHUSI»,

nucconuanuu (TI/]) 3HAHUU «conmy». COCTaBIAIOT ypaBHEHUS SJIEKTPOIUTUYECKOM

JIMCCOLIMAIIUN KUCJIOT, OCHOBAHUM M COJICH.
NnnroctpupytoT npuMepaMu OCHOBHBIE TTOJI0KEHUS

TCOPHHN BHGKTpOHHTquCKOﬁ Jucconuranmnu.




PaznmnyaroT KOMITOHEHTHI I0KA3aTeNbCTB (TE3UCOB,
apryMeHTOB U (DOPMBI JOKA3aTEeIHCTBA)

8 XHAMHUYECKHE cBoiictBa | KomOuHupoB | XapakTepu3yroT oOlIue XMMUYECKUE CBOMCTBA KUCTIOT C
KUCJIOT B cBeTe TO/] AHHBIM YPOK | TO3ULUN TEOPUHU IIEKTPOJIUTAUUECKON JUCCOLUALMH.
CocCTaBisiIOT MOJIEKYJISIPHBIC, TOJIHBIE U COKPALIEHHBIE
VMOHHBIC YPABHEHHUS PEAKIUN C YHACTHUEM KHUCIIOT.
9 XUMUYECKUE CBOICTBa Ypok- ApryMEHTUPYIOT BO3MOKHOCTb MPOTEKAHUS PEAKIIUAN C
KUCJIO0T B cBeTe TO/] MPaAKTUKYM y4acTHEM KHCJIOT Ha OCHOBE mpaBuiia beprosie u psaa
aKTUBHOCTHU METAJJIOB. [IpOBOAST OMBITHI,
MOJTBEPK/IAIOIINE XUMUYECKHUE CBOMCTBA KUCJIIOT, C
cOOJII0ICHUEM TTPABUJT TEXHUKH 0€30TTaCHOCTH.
Haburo1ar0T ¥ ONKCHIBAIOT PEAKIMK C YYaCTHEM KUCIIOT
C IOMOILBIO PYCCKOTO (POJIHOT0) A3bIKA U A3bIKa XUMUHU
10 XUMUYECKUE cBoiictBa | KomOunnpoB | CocTaBisiOT MOJIEKYIISIPHBIE, TIOJHBIE U COKpPAIIIEHHBIE
OCHOBAHHM B CBETE TCOPUU | AHHBIM YPOK | MOHHBIC YPABHEHHUS PEAKIIMN C YYACTUEM OCHOBAHUU.
DJIEKTPOJIUTUYECKOU ApPryMEHTUPYIOT BO3MOKHOCTh MPOTEKAHUS PEAKLIUN C
TCCOIMaIINN y4acTHEM OCHOBAaHUM Ha OCHOBE mpaBuia beproe.
[IpoBOIAT ONBITHI, TOATBEPKAAIOIINE XUMUUECKUE
CBOMCTBA OCHOBaHUA, C COOJTIOJICHUEM TIPABII TEXHUKHU
6e3omacHocTr. HabromaroT 1 ONKCHIBAIOT PEAKIINU C
YY4aCTHEM KHUCJIOT C MOMONIBIO PYCCKOTO (POAHOTO) sI3bIKA
Y A3bIKa XUMUU
11 XHUMUYECKUE CBOMCTBA Ypok XapakTepu3yroT 001re XUMUIECKHIE CBONCTBA COJIEH C
COJIEl B CBETE€ TEOPUU | YCBOEHHUS | ITO3ULUNA TEOPUH DIICKTPOJIUTUUECKON JUCCOLUALINH.
DIIEKTPOJIUTHYECKOU HOBBIX CocTaBigOT MOJEKYISIPHBIE, MOJHBIE U COKPAIlIEHHBIE
IUCCOLIMALIAU 3HAHUM VMOHHBIC YPABHEHHUSI PEAKIIMI C YUYACTHEM COJIEH.




ApPryMEHTUPYIOT BO3MOXKHOCTh IPOTEKAHUSI PEAKIIUN C
y4acTHEM COJIEW HA OCHOBE NpaBuiia beprosuie.
[TpoBOASIT ONBITHI, TOATBEPHKAAIOIIUE XUMUUECKUE
CBOICTBA COJIEH, C COOIIOEHUEM MPABUI TEXHUKHU
0€30MacHOCTH.
Habir01a10T ¥ ONUCHIBAIOT PEAKIIMU C YYaCTHEM COJIEH C
MTOMOIIIBIO0 PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUH

12 [Tonstue o rtuaposmse | KoMOMHUPOB | YCTaHABIMBAIOT 3aBUCUMOCTH MEXTY COCTABOM COJIH H
coJei aHHBIA YPOK | XapaKTepOM THIPOJIN3a. AHAM3UPYIOT CPEy PacTBOpa
COJIM C TIOMONIBIO UHAUKATOPOB. [IpOrHO3UPYIOT THII
THJIPOJIM3a COJIM Ha OCHOBE aHaJIn3a ero GopMyJIbl
13 ILp. Ne 1. Pemienune Ypox - VYuatcs oOpamarbcst ¢ 1abopaTOpHBIM 000pPYOBAaHUEM H
AKCIIEPUMEHTATBHBIX IPAKTUKYM | HarpeBaTeJbHBIMU  MPUOOpaMU B COOTBETCTBUU C
3a/1a4 1o TeMe npaBWIaMH  TeXHUKM  Oe3omacHocTtd.  HabGmomator
«QNEeKTpoIUTHYECKas CBOMCTBA DJJIGKTPOJIMTOB M TMPOUCXOASIIMX C HUMHU
JTACCOIIAIUS sapieHu. HaOmromaroT ©W  ONHMCBHIBAIOT PEAKIUU  C
y4acTUEM OHJIEKTPOJIUTOB C TIOMOIIBIO €CTECTBEHHOIO
(pycckoro WM POJHOTO) S3bIKA W S3bIKA XUMHHU.
®opMyIUPYIOT BBIBOJBI O PE3YJIbTaTaM MPOBEIACHHOTO
HKCIIEPUMEHTA
14 O6o06meHue n Ypox O0600IIA0T ¥ CUCTEMATU3UPYIOT CBOW 3HAHUS 10 TEME:
CHCTEMAaTH3AIUsA 3HAHUH | 0000menns U | « XUMHYECKHE PEAKIMU B PACTBOPAX SJIEKTPOIUTOBY.
1o TeMe «XMMHYECKHe CUCTEMATU3ALl | [[puMEHSAIOT HA IPAKTUKE PaHEE U3YUYCHHbIM MaTepuall,
peaKiini B pacTBopax WM 3HAHUA | paGoras mo rpymmam ¢ 3aaHusIMK Pa3HOTO yPOBHSL
AIIEKTPOIUTOBY CITOKHOCTI
15 K.p.Ne 1 o teme Ypok [IpyMEHAIOT HAa NPAKTUKE PAHEE U3YUYCHHBIA MaTepuall,
«XUMHUYECKUE PEaAKITNHU B KOHTpPOJS | paboTas 1Mo Tpynmnam ¢ 3aJaHUsIMU Pa3HOTO YPOBHS

pacTBopax

CJII0’KHOCTH, BBITIOJTHAIOT KOHTPOJIbHYIO PadoTy.




| snextponuToBy |

Hemerayibl 1 uX coequHenus (25 1)
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OO61ast XxapakTepuCcTHKa
HEMETaJJIOB

Ypok —
UCCIIEOBAHUE

OOBSICHAIOT UTO Takoe HeMeTallIbl. CpaBHUBAIOT
aJUIOTPOIIHBIE BUAOU3MEHEHUS KUCIOopoaa. PackpeiBaTh
NPUYMHBI AJTOTPOIINH.

XapaKkTepU3yOT XUMHYECKHAE DJIEMEHTBI-HEMETAJUIbI U
IPOCTBIE BEIIECTBA-HEMETAIIIBI: CTPOEHUE, PU3NUECKUE U
XUMHYECKHE CBOMCTBA HEMETATOB. OOBICHSIOT
3aBUCHUMOCTb OKHCIIUTEIbHO- BOCCTAHOBUTEIBHBIX
CBOMCTB 3JIEMEHTOB-HEMETAJUIOB OT UX ITOJIOKEHHS B
[lepnoanveckoi cucTeMe XMMUYECKUX 3JIEMEHTOB

17

O6mmas

XapaKTepucTUKa
sneMmeHToB VIIA rpymmbl
— raJioreHoB

KomOunupOB
AHHBIN YPOK

XapakTepu3yoT cTpoeHue, Pu3nueckue 1 XUMUYeCKUe
CBOMCTBA, MOJyYEHNE U TPUMEHEHNE TaJIOTEHOB B IIJIAHE
00111er0, 0COOCHHOT'0 U SIMHUYHOI0. Y CTAHABIUBAIOT
MIPUYMHHO-CJICICTBEHHBIE CBSI3M MEKY CTPOCHUEM
aToMa, XUMHYECKOM CBA3bIO, TUIIOM KPUCTAJLUIMYECKON
PEMETKH TaJIOTeHOB, UX (PU3NYESCKUMHU U XUMUYECKHUMU
CBOMCTBaMHM

18

CoeqnHeHNs TaJIOT€HOB

Ypok
YCBOCHHUS
HOBBIX
3HAHUU

XapakTepusyloT cocTaB, (U3UYECKHE W XUMHUYECKHE
CBOWCTBA, IIOJyYEHHE U IPUMEHECHUE COCIMHEHUMU
rajioreHoOB C UCIOJIb30BAHUEM PYCCKOTO (POJHOTO) S3bIKA
U S13bIKa XUMUHU.

Ha3piBatloT coenMHEHHs] TallOTeHOB 10 (GopMmysie u
COCTaBIISIOT (DOPMYJIIBI TIO MX HA3BAHUIO. Y CTAHABIMBAIOT
IIPUYMHHO-CIICICTBEHHBIE CBSI3M MEXAY XHUMHUYECKON
CBSI3bIO, TUIIOM KPUCTAJUIMYECKOW PEIIETKH COCIMHEHUM
rajoreHoB, WX  (QU3MYECKUMH U  XUMHUYECKUMHU
CBOWCTBaMH.




[IpoBoaAT, HAOMIOAAIOT W OINHUCHIBAIOT XHUMHYECCKUH
DKCIIEPUMEHT TI0 PACIO3HABAHUIO TaJOTCHU]I-UOHOB C
cOOJII0ICHUEM TTPABUJT TEXHUKH O€30MaCHOCTH.
BEINOJHAIOT pacdyeTbl MO0 XUMUYECKUM (GOpMysnaM |
YpaBHCHHUSAM pCaKIMi, TMPOTEKAIOMUX C yd4acTUEM
COCIMHEHUN TaJIOTCHOB
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ILp.Ne 2. «M3yuenune
CBOWCTB COJISTHOU
KHUCTIOTBI»

Ypok-
MPaAKTUKYM

VYyatcs oOpamarbes ¢ 1abopaTopHbIM 000PYI0BAHUEM U
HarpeBaTelbHBIMU TPUOOpaAaMU B COOTBETCTBUU C
npaBUJaMu  TeXHUKH  Oe3omacHocTtu.  Habmromaror
CBOWMCTBA DJJIGKTPOJIMTOB M TMPOHMCXOMSIIUX C HUMH
spieHnid. HaOJfomaroT ©W  ONMUCBHIBAIOT PEakluud ¢
y4acTHEM OJJICKTPOJIUTOB C TIOMOIIBIO €CTECTBEHHOIO
(PyCcCKOTO WIIM POJHOTO) SI3bIKA U SI3bIKA XUMUH.
®opMyIIUPYIOT BBIBOJBI IO pe3yjbTaTaM IMPOBEICHHOTO
HKCIIEPUMEHTA
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OO6m1as xapakTepucTUKa
anemeHToB VI A -
xanpkoreHoB. Cepa

KomOuauMpOB
AHHBIN YPOK

Jator 0OmImIyr0 XapakTepUCTUKY aToMaM, MPOCTBHIM
BEILIECTBAM M COCAMHEHUSM XaJbKOT€HOB B 3aBUCUMOCTH
oT wux nonoxeHus B llepuogndeckon  cucreme.
XapakTepu3yloT CTpPOEHHE, AIIOTPONus, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA, MOJIYyYEHUE U IPUMEHEHUE CEPBI.
YcTaHaBIMBaKOT MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY
CTPOCHUEM  aTOMa, XHMHYECKOM  CBS3bIO, THUIIOM
KPUCTAIUTMYECKON pEmETKH cepbl, e€ (Du3m4ecKkuMu u
XUMHYECKUMU CBOMCTBAMH.

BBINIOTHSIOT pacu€Thl MO XUMUYECKUM (PopMyJiaM U
YPaBHEHUAM PEAKLUN, MPOTEKAOIIUX C YYACTUEM CEPBI.

21

CepoBonopos U CyIbPubl

Kom6uHupoB

XapakTepu3yrT cOCTaB, GU3NUECKUE U XUMUUECKUE




aQHHBIN YPOK

CBOMCTBA, MOJYYCHUE U MPUMEHEHNUE COSTMHEHUM Cephl
B CTETICHU OKHUCJIEHUS -2 C UCIOIb30BAHUEM PYCCKOTO
(pomgHOTO) s3bIKA U sI3bIKA XUMUHU. Ha3biBatOT
COCIMHEHUS CEePhI B CTEIICHHU OKUCIICHUS -2 10 (hopMmylie
u CocTaBisitoT PopMyJibl O X Ha3BaHHI0. COCTABISAIOT
MOJICKYJISIPHBIC ¥ HOHHBIE YPABHEHUSI PEAKIIUA,
XapaKTEePU3YIOIINEe XUMUYECKHE CBOMCTBA COCTMHEHU N
CEphI B CTETICHU OKUCIICHHUS -2.
OnuchIBalOT  MPOIECCHl  OKUCIICHUS-BOCCTAHOBJICHUS,
OMPENENSAIOT  OKUCJIHWTEIh U  BOCCTAHOBHUTENIH WU
COCTABJISIOT DJIEKTPOHHBIM OajaHC B  PEAKIUAX C
y4acTHEM CEPhI B CTEIICHU OKUCIICHUS -2.
VYcTaHaBNIMBaOT NPUYUHHO-CIIEICTBEHHBIE CBA3U MEXKIY
XUMHUYECKOW CBSA3BIO, TUIIOM KPUCTAIMYECKOW PEIIETKU
COCIMHEHUN cephl, UX (U3UYECKUMU U XUMUUYECKUMHU
CBOWCTBaMH

22

Kuciopoabie coeTMHEHUS
cephl

KomOuauMpOB
AHHBIN YPOK

3anuchIBalOT (OPMYINIBI OKCHIOB CEPhI, HA3BIBAIOT HX,
ONMCHIBAIOT CBOWCTBA HAa OCHOBE 3HAaHHMMU O KHUCJIOTHBIX
OKCHUJaX.

XapakTepusyloT coCTaB, (U3UYECKUE W XUMHUYECKHE
CBOWMCTBA CEPHOM KHCJIOTBI KaK DJJIEKTPOJIUTA C
UCIIOJIb30BAHUEM PYCCKOrO (pOAHOTO) s3bIKA M SI3bIKA
xuMud. COCTaBIAIOT  MOJIEKYJSpPHbIE W  HOHHbBIC
YpaBHEHHUSI pPEaKLUHil, XapaKTEPU3YIOIINX XUMHUYECKHE
CBOMCTBa CE€pHOU KHUCIOTHI. Pacno3HaioT cynb(aT-uoHbL.
XapakTepu3yrT CBOMCTBA KOHLIEHTPUPOBAHHOM CEPHOM
KHUCJIOTBI KaK OKHCIMTENS C HUCIIOJIB30BAaHUEM PYCCKOTO
(pogHoro) si3pika W si3pika  XuMuU.  COCTaBISIIOT




YPAaBHEHHUsI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINN
METOJIOM JIEKTPOHHOTO OayiaHca.

BbInosiHAIOT pacy€Thl MO XUMHUYECKUM (GopMmynaMm U
YPaBHEHHUSM PEaKLHil, IPOTEKAIOIINUX C Y4aCTUEM CEPHOU
KHCJIOTHI.

Ha611101a10T ¥ ONUCBHIBAIOT XUMUYECKUN SKCIIEPUMEHT
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I[Lp. Ne 3. «U3yuenue
CBOMCTB CEpPHOU KUCIIOTBI»

Ypok —
MPaAKTUKYM

VYyatcs oOpamarbes ¢ 1abopaTopHbIM 000PYI0BAHUEM U
HarpeBaTelbHBIMU TPUOOpaAaMU B COOTBETCTBUU C
npaBUJaMu  TeXHUKH  Oe3omacHocTtu.  Habmromaror
CBOWMCTBA DJJIGKTPOJIMTOB M TMPOHMCXOMSIIUX C HUMH
spieHnid. HaOJfomaroT ©W  ONMUCBHIBAIOT PEakluud ¢
y4acTHEM OJJICKTPOJIUTOB C TIOMOIIBIO €CTECTBEHHOIO
(pycCKOTO WM POJHOTO) s3bIKa W S3bIKa XUMUHU.
®opMyIHPYIOT BBIBOJBI MO pe3yJibTaTaM IPOBEICHHOTO
IKCIIEPUMEHTA

24

Oo6mas

XapaKTepUCTUKa
XUMHYECKUX  BJIEMEHTOB
VA rpynmnsl. A30T

KomOuauMpOB
AHHBIN YPOK

Jator 0OmIyr0 XapakTepUCTUKy aToMaM, MPOCTBIM
BEILIECTBAM U COECIMHEHUSIM ITHUKTOT€HOB B 3aBUCUMOCTH
oT wux nonoxeHuss B llepuognueckon  cucreme.
XapakTepusyloT CTPOCHHE, (PU3NYECKUEe U XUMUYECKUE
CBOMCTBa, TMOJy4eHHME W NPUMEHEHHE a3zora ¢
UCIIOJIb30BAHUEM PYCCKOr0 (pOAHOTO) fA3bIKA M SI3bIKA
XUMUHU.

Ha3zpiBaroT coennHeHus a30Ta o GopMyIie U COCTABIISIOT
dbopMyIBl IO WX HA3BaHWIO. Y CTAHABIMBAIOT MPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXKJY CTPOEHHUEM aromMa H
MOJIEKYJbl,  BHJOM  XUMHUYECKOM  CBSI3M, THUIIOM
KPUCTAJUTMYECKOM PEHIETKH a30Ta U €ro PU3NUYECKUMU U




XUMHUYECKUMHU CBOVCTBAMH.
BBIIOTHSAIOT pacuéThl MO XUMHUYECKUM (opMynam u
YPaBHEHUSIM PEAKLIMH, IPOTEKAOIIMNX C YYaCTUEM a30Ta

25

Ammvuak. Cod aMMOHUA

Ypok
YCBOECHHUS
HOBBIX
3HAaHUU

CocraBistoT GopMyJibl TT0 WX HA3BaHUSM. 3aNKCHIBAIOT
MOJICKYJISIDHBIC W  WOHHBIC  yYpaBHCHUS  PCaKIuu,
XapaKTepU3YIOINEe XUMHUYCCKHE CBOMCTBA amMMHUaka W
cojieii aMmMoHus. COCTaBIISIFOT YPaBHEHUS OKHUCIIUTEIBHO-
BOCCTAHOBHUTEIIBHBIX PEAKIMH C ydacTHEM aMMHuaka ¢
TIOMOIIBIO 3JIEKTPOHHOT'O OajiaHca.

YcTaHaBIWMBaKOT NMPUYUHHO-CICACTBEHHBIC CBSI3H MEXIY
BUJAMU XMMHYECKUX CBSI3€H, THIIAMU KPUCTALTUYCCKUX
peméToK aMMHaKa U Cojie aMMOHHMS U UX (DU3UIECKUMU
U XMMHYECKHMH CBOMCTBaMu. [IpoBOasT, HAOIIOIAIOT U
OIMCBIBAIOT XUMHYECKUH HKCIIEPUMEHT 110
pacro3HaBaHUIO HOHOB aMMOHHUS ¢ COOJTIOJICHHEM TPaBHII
TEXHHUKH 0€30IaCHOCTH.

BBINOJHAIOT pacy€Thl MO XUMUYCCKUM GopMmyiaM H
YpaBHEGHHUSIM pEaKIuid, MPOTEKAIONIUX C Y4acTHEM
aMMHaKa
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ILp.Ne 4 «Ilonyuenue
aMMHaKa U U3y4YeHHE ero
CBOWCTB»

Ypok -
MPaKTUKYM

[ToryyaroT, coOuparoT U pacmo3HalOT aMMHaK. PaboTaror
c 1abopaTOpHBIM OOOPYIOBAHMEM M HarpeBaTEIbHBIMU
npubopaMu B COOTBETCTBHUU C TMpaBWJIAMU TEXHHUKH
6e3omacHocTH. HaOmromaroT W OMUCHIBAIOT XUMUYECKHM
HKCIEPUMEHT C MOMOIIBIO PYCCKOTO (POAHOTO) SI3bIKA U
s3pIKa XUMUUA. DOPMYITHPYIOT BBIBOJBI 1O PE3yJIbTaTaM




NPOBEIEHHOTO  3KcnepuMmeHTa.  COTpyAHHYAIOT B
nporecce ydeOHOro B3aMMOJCHCTBHS INpu pabore B
rpynmnax

27 Kucnopoaconepxaiue Ypok -
COEIMHEHUS a30Ta HCCIIEIOBAHUE
28 Kucnoposaconepxarne KomO6unupoB

COCIMHCHUI a30Ta

AHHBIN YPOK

3anuchIBalOT PEAKIUM, XapaKTEePU3YIOIIUE XUMHUYECKHUE
CBOMCTBAa OKCHJOB a30Ta.YCTAHABIMBAIOT MPUUYUHHO-
CJIEJCTBEHHBIE CBSI3M MEXIY BUJIOM XUMHUYECKOW CBSI3H,
TUTIOM KPUCTAJUIMYECKON PEIIETKM OKCHAOB a30Ta M UX
bU3uIECKUMU u XUMUYECKUMU
CBOMCTBaMU.XapaKTepU3ylT COCTaB, (PU3HUYECKUE U
XUMHUYECKHE  CBOMCTBA  a30THOM  KHUCJOTBI  Kak
AIEKTPOJUTA, IPUMEHECHHUE C HUCTIOJIB30BAHUEM PYCCKOIO
(poIHOrO) SI3bIKA U A3bIKA XUMUH.

3anuchIBAalOT MOJIEKYJISIDHBIE W HOHHBIE YpaBHEHUS
peaKkiui, XapakTEepU3YIOIINE XUMUYECKHE CBOWCTBA
a30THOM KHUCJIOTBI KakK anekTponura.llpoBomsr,
HAOJIIOIAI0T U OMMCHIBAIOT XUMHUYECKHM SKCIIEPUMEHT,
XapaKTepU3YIOINN CBOWCTBA Aa30THOM KHCJIOTHI Kak
DIIEKTPOJIUTA, C  COOJIOACHUEM  TPAaBWJI  TEXHUKU
0€e30I1acHOCTH.

XapakTepUu3yrT a30THYIO KUCIOTY KaK OKUCIUTEb.
CocCTaBIIOT ypaBHEHHS] OKUCITUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIUI, XapaKTEPU3YIOLINX
XUMHYECKHE CBOMCTBA a30THOM KHUCIIOTHI KaK
OKHUCJIUTENS, C TOMOIIBIO AIEKTPOHHOTO OajaHca.
[TpoBoasT, HAOMOAAIOT U ONTUCHIBAIOT XUMHUYSCKUIH
DKCIIEPUMEHT, XapAKTEPU3YIOIINI CBOMCTBA a30THOU
KHUCJIOTBHI KaK OKUCIUTENS, C COOIIOAECHUEM MTPABUIT




TEXHUKHU 0€30MaCHOCTH
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®docdop u ero
COCTMHCHHSI

Ypok -
MPAKTUKYM

XapakTepu3yloT CTPOCHHE, AIJIOTPOINI0, (PU3HUECKUE U
XMMHUYECKNE CBOWCTBA, TMOJyYCHHE © MPHUMEHEHHE
dbocdopa ¢ UCMOIBL30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA
U S13bIKa XUMUH.

CaMOCTOSITENIbHO ONMCHIBAIOT ~ CBOWMCTBA  OKCHJ
dochopa(V) Kak KHCIOTHOTO OKCHJAa U CBOMCTBA
opTohocHOpHON KHUCIIOTHI.

[lpoBonmaT, HAOMIONAIOT W ONMHCHIBAIOT XUMHUYECKHI
AKCIIEPUMEHT C COOTIOACHUEM MPABUI TEXHUKH
6e3omnacHocTu. Pacno3naroT Gocdar-uoHsl

30

O6mas

XapaKTEepUCTHUKA
aneMeHToB |V A- rpynmbl.
Yraepon

Ypok
00001IeHNs 1
CHCTEMaTH3aI]

WM 3HAHUHU

JlatoT  0oO0IIyI0 XapaKTepPUCTHUKY aTroMaMm, MPOCThIM
BEILIECTBAM U COEIUHEHUSM 3JieMeHTOB IV A- rpynmsl B
3aBUCUMOCTH OT HuX mnosioxkeHus B Ilepuoanueckoit
cucteMe. XapakTepHU3ylT CTPOEHHUE, AaJUIOTPOMHIO,
dbusnueckre MW XMMHUYECKHE CBOWCTBA, TMOJNYYCHHE U
npuMeHeHHe aMopdHOTO YIJepoJa W €ro COpTOB C
HCIIOJIb30BAHUEM PYCCKOTO (POJHOT0) fA3bIKa W SI3bIKa
XUMUHU.

CpaBHUBAIOT CTPOEHHUE U CBOICTBA anMasa u rpadura.
OnuchIBalOT OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE

CBOKMCTBA yIJiiepoJa
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Kucnopoaconepxamme
COEJIMHEHUS yTIIepoJia

KonTposnbHO-
00001Iaromu
1 YPOK

XapakTepu3yT CcOCTaB, (PU3NUYECKUEe U XUMHUYECKUE
CBOMCTBa, MOJIYYEHUE U MPUMEHEHUE OKCHUJIOB YTJepoja
C HUCIIOJIBb30BAHUEM PYCCKOIro (POJHOTO) SI3bIKa U SA3bIKA
XUMUU. Y CTaHABIUBAIOT MPUYUHHO-CIIEICTBEHHBIE
CBA3M MEXKJY BHUJAMU XUMHUYECKUX CBS3EH, TUNAMHU




KPUCTAJUNIMYECKUX PEIIETOK OKCUAOB YIJIEpoaa, HX
GU3UYECKUMU U XMUMHUYECKHUMHU CBOMCTBAMH, a TaKkKe
npumeHenuem.  CoOmroaaroT IpaBUjia  TEXHUKH
0€30MacHOCTU MPU MCHOJIB30BAHUM MEYHOTO OTOIJICHUS.
XapakTepu3yloT cocTaB, (U3MUYECKHEe U XUMHUYECKUE
CBOICTBA, MOJYyYEHUE U IPUMEHEHHE YTOJIbHOW KHUCIIOTHI
u eé coned (kapOoHATOB W THUAPOKAPOOHATOB) C
UCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) sI3bIKA U SI3bIKA
XUMUHU.

NnnrocTpupyroT 3aBUCUMOCTh CBOMCTB COJIEW YTOJIbBHOM
KUCIIOTBI OT WX cocTtaBa. [IpoBomsaT, HabmomawT u
ONUCHIBAIOT XUMUYECKUNA IKCIEPUMEHT C COOJIIOJIEHUEM
MPaBWJI TEXHUKU 0€30MaCHOCTH.

PacrioznaroT kapOoHAT-MOH. BBIMONHAIOT pacuérhl MO
XUMHYECKUM  (opMyllaM U  ypaBHEHUSAM peaklu,
MPOTEKAIONINX C YYaCTUEM COSIUHEHUN yriepoaa

32 ILp. Ne 5. «ITomyuenue Ypoxk — [Tomy4aroT, coOMparOT M PaClO3HAOT YTICKUCIBIA ras3.
YTIIEKUCIIOTO Ta3a u npakTukyMm | HaGmromaroT ¥ ONMUCHIBAIOT XUMHUUYECKUN IKCIIEPUMEHT C
U3Yy4YCHHE €TO CBOWCTBY MOMOIIBI0 PYCCKOTO (POJHOTO) SI3bIKA M SA3BIKA XUMUHU.
@opMyIHUPYIOT BBIBOJBI MO pe3yJbTaTaM MPOBEACHHOTO
HKCIIEPUMEHTA.
CoTpyIHHYAIOT B TIPOIECCe YYECOHOTO B3aUMOICHCTBHS
npu padboTe B rpynmnax
33 YraeBo1opoas KoMmOuaMpOB | XapakTepu3yloT OCOOCHHOCTH COCTaBa U  CBOMCTB

aAHHBIN YPOK

OPraHWYECKUX COCTMHEHUHN. Pa3nnyaror npeaenbHbIe U
HeNpeJeSIbHbIE YIJIEBOA0POIbl. Ha3bIBaIOT M 3aNTUCHIBAIOT




bopMynbl (MOJEKYISIPHBIE U CTPYKTYpPHBIE) BaKHEUIIUX
MpeICTaBUTETIC T YIJIEBOJOPOJIOB. [Ipennarator
DKCIIEPUMEHT () pacIio3HaBaHUIO COETMHEHUN
HempenenpHoro crpoenus. HaOmrogaror 3a  XxomoMm
XUMHUYECKOTO0 JKCIIEPUMEHTA, ONMCHIBATH €ro M JAENaTh
BBIBOJIBI HAa  OCHOBEe  HaOmogeHud.  DUKCUPYIOT
pe3yabTaThl 3KCIEPUMEHTAa C TIOMOIIBK PYCCKOro
(pomHOrO) s3bIKa, a TAaKXKe C TMOMOIIbI0 XUMHUYECKUX
dbopMy U ypaBHEHUH.

34

Kucnopoaconepxkariue
OpraHUYeCKue
COEINHEHUS

Komb6unupos
aQHHBIN YPOK

XapakTepu3yroT CHOUPTHI, KaK KHUCIOPOJCOACpKAIINE
opraHuyeckue coenuHeHus. KimaccupuuupyoT CIUpThI
110 aTOMHOCTH.

Ha3piBatoT mnpexactaBuTenei OJHO- U TPEXATOMHBIX
CIIUPTOB M 3aMKUCHIBAIOT U3 (hOPMYJIBI.

XapakTepu3yloT KHUCIOTHI, KaK KHCIOPOJICOICpKAIINE
OPTaHUYE€CKHUE COCTUHCHUA.

Ha3zeiBarot MpeICTaBUTENIC T MpEIEIbHBIX u
HeTpeeIbHbIX KAPOOHOBBIX KUCJIOT M 3alMCHIBAIOT U3

dbopMyIIbL.
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Kpemunii u ero
COEMHEHUS

KomOuaMpOB
aHHBIN YPOK

XapakTepu3yrOT CTPOCHHME AaTOMOB H  KPHUCTaJUIOB,
dbusnueckre ¥ XMMHUYECKHE CBOWCTBA, TOJNYyYCHUE U
IIPUMEHEHUE KPEMHHUS C MCIOJb30BAHUEM PYCCKOIO
(poaHOro) s3bIKA U SI3bIKA XUMUHU.

Y cTaHaBIUBAKOT MPUUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
CTPOCHUEM aTOMa, BUIAOM XHMHWYECKOW CBSI3H, THUIIOM
KPUCTAJUTMYECKON PEIIETKU KPEMHHUs, €ro (pU3n4eCKUMHU
M XAMUYECKMMH CBOMCTBAMU. BBINOTHAIOT pacyérsl Mo




XUMUYECKUM  (QOopMylaM U YpaBHEHHUSAM peakluH,
IPOTEKAIOIINX C YYaCTUEM KPEMHHMS M €ro COEIUHEHUHU.
XapakTepu3yloT cocTaB, (U3UYECKUE U XUMHUYECKHUE
CBOMCTBA, TIIOJy4YEHHME M NPUMEHEHHE COCIMHEHUUN
KPEMHHUS C MCHOJB30BAHUEM PYCCKOro (POJIHOTO) S3bIKa
U s3blka XuMuM. CpaBHUBAIOT JUOKCHIBI YIIepoaa H
KpeMHHMS. ONUCBHIBAIOT Ba)XHEWIIWE THUIBI MPUPOIHBIX
COCIMHEHUN KPEMHMS KaK OCHOBHOI'O 3JIEMEHTa
autocdepsl. Pacio3Haror cuinkaT-moH

36 CunukatHas Ypox XapakTepu3yT CHIINKATHYIO MPOMBIIIUICHHOCTh U €&
MPOMBIIIJIEHHOCTh YCBOCHHUS | OCHOBHYIO MPOAYKIIHUIO. ¥ CTAHABIMBAIOT aHAJIOTUU
HOBBIX MEXy Pa3JIMYHBIMUA OTPACIISIMU CUJIUKATHOMN
3HAHUU MPOMBIIIJIEHHOCTHU
37 [TonyueHne HEMETAIIOB Ypok OnuchIBatOT HAX0XK/IEHUE HEMETAJIOB B IIPUPOJIE.
ycBOeHHsS | XapaKTepu3ylT (PpaKIMOHHYIO MEPETOHKY >KUKOTO
HOBBIX BO3/IyXa KaK COBOKYIMMHOCTb (DU3UYECKUX MPOIIECCOB.
3HAHUU ApPryMEHTUPYIOT OTHECEHHUE AKTUBHBIX HEMETAIIOB K
OKHCJIUTEIBbHO-BOCCTAHOBUTEIBHBIM IIPOLIECCAM
38 [TonydyeHne BaXHENIIUX Ypok - XapakTepu3yroT XUMU3M, CBIPbE, anlliapaTypy, Hay4YHbIE
XUMUYECKUX COEAUHEHUI NPaKTUKYM | IPUHLMUIIBI U MPOAYKIMIO IPOU3BOACTBA CEPHON
KUCJIOThl. CpaBHUBAIOT NPOU3BOACTBO CEPHOI KUCIOTHI C
MPOU3BOJICTBOM aMMHUAKa
39 O0001IEeHNE TI0 TEME KomOuampoB | [IpoBomsiT  OIEHKY COOCTBEHHBIX  JOCTHDKCHHH B

«HemeTamiel u ux
COEITMHEHU

aAHHBIN YPOK

YCBOCHUU TEMBI.
Koppekrupyrot CBOM 3HAaHUS B COOTBETCTBUU C
IJIAHUPYEMBIM pe3ynbTatoM. [lomyyarT XMMHUYECKYIO




uH(popMaIK U3 pa3IMIHBIX UICTOUHUKOB. [IpeacTaBnsior
uHpopmanmio nmo teme «Hemertamnb» B Buie Tabiuil,
CXEM, OIIOPHOTO KOHCIIEKTA, B TOM YUCJIE C IPUMEHEHUEM
cpeacts UKT

40 K.p. Ne2 mno teme: Ypok - [IpuMeHsIIOT Ha MpPAaKTUKE paHee W3YUYEHHBIH MaTepuall,
«Hemetannel u ux KOHTPOJIA paboTasi 1Mo rpynmnaMm ¢ 3aJaHUsSMH Pa3HOTO YPOBHS
COCJIMHCHHUS 3HAHUHI CJIO’)KHOCTH, BBITIOJTHSIFOT KOHTPOJBHYIO PadoTy.
Metayuibl 1 ux coequHeHust (17 )
41 [lonoxeHre METaNIoB B Ypok OOBSCHAIOT 4YTO Takoe MeTabl. Paznuuaror Qopmbl
[lepuonnyeckoi cucteme, YCBOCHMUS CYIIECTBOBAaHUSI META/UIOB: DJJEMEHThBI U  TPOCTHIC
CTPOEHHE aTOMOB U HOBBIX BCIIICCTBA.
KpUCTAJLJIOB 3HAHUU XapakTepu3yroT XUMHUYECKUE IJIEMEHTBI-METAIIJIbI 110 UX
nonoxeHurw B Ilepuwommueckonr cucreme J[. U
MenpeneeBa. IIporHo3upyroT CBOHCTBA HE3HAKOMBIX
METAJUIOB MO MojoxkeHuto B Ileproandeckoit cucreme
XUMHYECKUX DJIEMEHTOB . n. Menneneena.
YcTaHaBIMBaOT MPUUYUHHO-CJICACTBEHHBIE CBSI3U MEXKIY
CTPOCHHUEM aToMa, BHUJOM XHMHUYECKOW CBSI3H, THUIIOM
KPUCTAJUIMYECKON PEHIETKA METAJIOB — MPOCTHIX
BCILIECCTB U UX COCAUHCHUMN
42 OO61mme XuMU4IecKue KoMOuuupoB | OOBSICHSIOT YTO TaKOE Psii AKTUBHOCTH METAJIJIOB.

CBOICTBA METAJIJIOB

aHHBIN YPOK

[TpuMEHSIOT ero I XapaKTePUCTUKH XUMUICCKUX
CBOMCTB MPOCTHIX BEIIECTB-MeTauioB. O000maroT
CHCTEMY XUMHYECKHX CBOMCTB METAIOB KaK
«BOCCTaHOBHUTEJIbHBIE CBOWCTBa». COCTABIISIOT
MOJICKYJIIPHBIC YPAaBHEHUS PEaKIIHA, XapaKTePHU3YIOIUX
XHUMHYECKHE CBOMCTBA METAJIOB B CBETE YUCHHUS 00
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX TPOIleCccax, a




pEaKIUU C y4aCTUEM DJICKTPOJIUTOB, MPECTABIATH TAKKE
¥ B MOHHOM BHJie. HaOmr04ar0T ¥ ONMUCHIBAIOT PEaKIINH
MEXKy BEIIECTBAMU C TTOMOIIBIO PYCCKOTO (POJIHOIO)
sI3bIKA U SI3bIKa XUMHUH. CaMOCTOSTEIIEHO TIPOBOIST
OTIBITHI, TTOITBEPIKAAIOITNE XHMHYCSCKUE CBOMCTBA
METAJJIOB C COOTFOICHUEM TIPABHIT TEXHUKH
0€30MacHOCTH

43 OO6m1as xapakTepucTuKa Ypox OOBSCHSIOT STUMOJIOTUIO HA3BAHMS TPYIIIBI «IICJIOYHBIE
IEJIOYHBIX METAIJIOB YCBOEHHUS | MeTaUTb». JlatoT oOIIyl0 XapaKTepUCTHUKY IIEJIOYHBIM
HOBBIX MeTaJijlaM I0 MX MoJiokeHuto B [lepuoandeckoit cucteme
3HAHUH xuMmuueckux aneMmeHToB /1. . Menaeneena.
44 OO6m1as xapakTepucTruKa Kombuuupos | XapakTepu3yrT CTPOCHHE, (U3MUECKUE U XMMUYECKHE
HIEJIOYHBIX METAIIOB aHHBIM yPOK | CBOMCTBA IIEJIOYHBIX METAJJIOB B CBeTe OOIIEro,
0COOEHHOTO M €IMHUYHOTO.
[IpenckaspiBaloT (u3nyeckue M XUMHUYECKHE CBOMCTBA
OKCUJIOB U TUAPOKCHUIOB HIEJIOYHBIX METAIIJIOB HA OCHOBE
UX COCTaBa MU CTPOEHUS U TMOATBEPKAATh IPOTHO3BI
YPaBHEHUSIMU COOTBETCTBYIOIIMX peakuuu. I[IpoBogsar
pacy€Thl MO XUMUYECKUM ¢GopMyiaM U YypaBHEHUSM
peakiui, MPOTEKAINIUX C YYaCTUEM UIEIOYHBIX
METAJIJIOB ¥ UX COECITMHEHH I
45 OO611ast XxapakTepUCTHKA Ypok XapakTepu3yloT CTpOCHHE, (PU3NYECKUEe U XUMUYECKUE
[I€JI0YHO3EMEIbHBIX YCBOEHHUS | CBOMCTBa IIENIOYHO-3€MEJIBHBIX METAJNIOB B  CBETE
METaJIOB HOBBIX oO1rero, ocobeHHoro u eauHu4Horo. IIpenckasbiBaroT
3HAaHUU bu3uYeckne W XUMHUYCCKHE CBOMCTBA OKCHJIOB U
46 OO0mas xapakTepucTrUKa KoMOunupoB | rugpokcuaoB MeramioB IIA rpynmel Ha ocHOBe uHX

MCJIOYHO3CMCIIBHBIX
MCTAJ1JI0B

aAHHBIN YPOK

CoCTaBa M CTPOCHHUA W IIOATBCPIKAAIOT IIPOIHO3BI
YpPpaBHCHUAMHU COOTBCTCTBYIOIIHUX peaKuHﬁ.




[IpoBogsAT pacu€Tel NO XUMHYECKUM GopMylnaMm U
YPaBHEHUSAM pEaKkLUUi, MPOTEKAIOUUMX C Yy4acTUEM
IEJIOYHBIX METAJIUIOB U UX COCAMHEHUN

47

JKécTkocTh BOBI U
croco0kbI €€ yCTpaHeHus

Ypok
YCBOECHHUSA
HOBBIX
3HAHUU

OOBACHSIOT YTO TAKOE <OKECTKOCTH BOABI». Pa3inyaroT
BPEMEHHYI0O W TIOCTOSIHHYEO  KCECTKOCTh  BOJIBI.
[IpennararoT crmocoObl YCTpaHECHHSI MKECTKOCTH BOJIBI.
[TpoBOaAT, HAOMIOAAIOT W ONHCHIBAIOT XUMHUYCCKUN
OKCIIEPUMEHT, C COOJIFOJICHUEM IPaBUJI TEXHHUKH
0€e30I1aCHOCTH
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[Lp.Ne 6. «Ilomyuenue
KECTKON BOJIBI M CTIOCOOBI
€€ yCTpaHEeHUD)

KomOunupos
aQHHBIN YPOK

[TonyyaroT, coOMparOT M Pacmo3HAOT YIJIEKUCIbIA Tas3.
Ob6pamratorcss ¢ 7a00OpaTopHbIM  00OpYy/IOBaHUEM H
HarpeBaTeJbHBIMU TPUOOpPaMU B COOTBETCTBHUU  C
NpaBUJaMU TEXHHKH Oe3omacHocTH. Habmogaror u
ONMCBHIBAIOT XHUMHYECKHHA O3KCIEPUMEHT C TIOMOIIBIO
pycckoro  (pomHOro)  si3pIKa M SA3bIKA  XHMHH.
®opMyIHpYIOT BBIBOABI IO PE3yIbTaTaM IMPOBEIECHHOTO
skcriepuMenTa. CoOTpyIHMYAIOT B Tpoliecce yueOHOTro
B3aMMOJICHCTBHS MPHU pabOTE B TPYIIAX
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AJIFOMUHHI U €70
COEeIUHEHUSA

Ypok -
MPaKTUKYM

XapaKTepU3yrT aIlOMUHUKA 10 €ro TMOJIOKEHHIO B
[Tepynoguueckoil cucTeMe XUMMHYECKUX 3yeMeHToB [l. .
MengeneeBa. OmnuchBalOT CTpoeHUe, (GU3HUECKHE U
XUMUYECKHE CBOMCTBA allOMUHUA, TMOATBEpPKAAs UX
COOTBETCTBYIOIIUMU YPAaBHEHUSAMU PEAKIIUM.

OOBSCHSIOT JIBOMCTBEHHBIA  XapakTep XHUMHUYECKUX
CBOMCTB OKCHJIa ¥ THIPOKCH/IA AJIFOMUHUS.
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Keneso

Ypok
YCBOCHHUS
HOBBIX

XapakTepu3yrT MNOJIOKEeHUE xene3a B llepuonnueckon
cucTemMe xumuueckux sjemeHToB JI. M. Menneneena,
0COOEHHOCTH CTpOoeHHs aTroMa. ONMUCHIBAIOT (HU3NUECKUEC




3HAHUU

o1

CoennHeHus Kee3a

KomOunupos
aQHHBIN YPOK

M XUMHYECKHE CBOWMCTBA Kejle3a, NOATBEpXkKIas UX
COOTBETCTBYIOIIUMH YpaBHEHUSAMU peakiiuii. OOBSCHSIIOT
HaJIMYUE€ JABYX T€HETUUYECKHUX PSAOB COCIMHEHUN Keye3a
Fe’+ u Fe** . YcramaBmuBaiorT 3aBHCHMOCTb oGacTeit
MPUMEHEHHSI JKejle3a M €ro CIUIaBOB OT CBOMCTB.
[IpoBoasT pacu€Thl MO XUMUYECKUM GdopMmysiaM H
YpPaBHEHUAM PEAKIUM, TPOTEKAIOIINX C yUaCTUEM XKeJe3a
U ero coenuHeHui. HabmomaroT U OMUCHIBAIOT peaKiuu
MEXKJy BEIIECTBAMH C IMOMOIIBI0 PYCCKOTO (POIHOTO)
SI3BIKA U SI3BIKA XUMUH
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[L.p. Ne 7 «Pemenue

OKCIICPUMCHTAJIbHBIX 3a1a4

1o Teme «MeTtaab»

Ypok-
MPaAKTUKYM

DKCTIEPUMEHTAIBHO UCCIIEAYIOT CBOMCTBA METAJIOB U X
COCJMHEHUHN, peniaTh SKCIEPUMEHTAIbHBIE 3aJa4d TI0
teme «Mertamiel». Paboraror ¢ mabopaTOpHBIM
o0OpyJIOBaHMEM M HarpeBaTeIbHBIMH TPUOOpaMH B
COOTBETCTBUM C TIpaBUJIAaMH TEXHUKA OE30MaCHOCTH.
HaOmromaroT cBOMCTBA META/UIOB M HX COEIUHEHUH U
ABJICHUM, TMPOUCXOAAMMX ¢ HUMH. ONHUCHIBAIOT
XUMHUYECKUN SKCIEPUMEHT. DOpMyIUMPYIOT BBIBOJBI I10
pe3yJibTaTaM MPOBEICHHOTO KcnepuMeHTa. OnpeaensorT
(ucxons w3 yueOHOHM 3amauu) HEOOXOIUMOCTH

WCITOJIH30BAaHMS HAOIIOCHUS WA SKCTICPUMEHTA
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Koppo3uss  meTamios
CIIOCOOBI 3aIUTHI OT HEE

)41

Ypok
YCBOCHHUS
HOBBIX
3HAHUH

OOBSICHAIOT  YTO  Takoe  Koppo3usa.  Paznmuaror
XUMUYECKYI0O U DJIEKTPOXUMHYECKYIO  KOPPO3HUH.
NnntocTpupytoT TMOHSTHS  «KOPPO3US», «XUMHUYECKas
KOPPO3Us», «AIEKTPOXUMHUYECKAs KOPPO3US»
npuMepaMu.  XapakTEepU3ylOT  CIHOCOOBI  3alUThI
METaJIJIOB OT KOPPO3UHU




o4 MeTaiibl B IpUPOJE. Ypox Knaccuduuupyror ¢GopMbl OPUPOAHBIX  COECTUHEHUH
YCBOCHHUS | METAJIJIOB.
HOBBIX XapakTepu3yroT o0Iue CrocoObl TMOMYYCHUS METAILIOB:
3HAaHUU MUPO-, TUIPO- U IICKTPOMETALTYPTHH.
KoHkpeTu3upyroT 3TH  CHOCOOBI  MpPUMEPAaMH U
55 [ToHsITHE O METAUTYPTrUA Ypok- YPaBHCHUSAMHU PEAKIMA C COCTABJICHHEM 3JICKTPOHHOTO
ceMHUHap OanaHca.
OnuchIBaIOT JIOMEHHBIM TMPOIECC M AICKTPOITUTHICCKOES
MOJIYYCHHE METAJIIOB.
Paznmuyaror 4épHbie W I[BETHBIC METAJLIbI, YYT'YHBI |
CTaJIn
56 O00011IEeHNE 3HAHUI IO O6o00maromu | O600IIAI0T U CUCTEMATU3UPYIOT CBOM 3HAHUS 110 TEME:
TeMe «MeTaib i ypok «Mertamibl». [I[puMeHSIOT Ha IPaKTUKE paHee N3YUeHHBIN
MaTepuall, paboTasi 1o rpyram ¢ 3aJIaHUsIMU Pa3HOTO
YPOBHS CIIOKHOCTH
o7 KontponbHas paboT 3 1o Ypox [IpuMeHsIIOT Ha MpaKTUKE paHee U3YYCHHBINH MaTepuall,
Teme «MeTanmibhy KOHTpPOJs | paboTas 1o rpynmnam ¢ 3aJaHusIMU Pa3HOTO YPOBHS
CJIOKHOCTH, BBITIOJNHSAIOT KOHTPOJIBHYIO PaboTYy.
XuMus M OKpy:Kawias cpeaa (2 4)
58 Xumuueckast opranuzanusi | KomOunupoB | HHTErpupyroT cBeaeHus mo Guzndeckoi reorpaguu B
TUTAHETHI 3eMJIs aHHBIA YPOK | 3HAHUS O XUMHYECKOW OpPraHU3aIliy TUIaHETHI.
XapakTepu3yroT XUMAYECKUN COCTAB T'€0JIOTMYECKUX
000J104eK 3eMIIH.
Pasznuyator MuHEpaibl ¥ TOPHBIE TTOPOIBI, B TOM YHCIIC
U PyAb
59 OxpaHna Ypok — XapakTepu3yoT HCTOYHUKNA XUMUYECKOTO 3arps3HEHUS
OKPY’KAIOIIEH CpEeabl OT CEMHHAp OKpYXKAIOIIEH  CpEIbl. OnuceiBaloT  TJI00AJIbHBIC

XUMHYCCKOI'O 3arpsA3HCHUA

9KOJIOTHYCCKUC Hp06HeMI)I YCJIOBCUYCCTBA, CBsA3aHHBLIC C




XUMHYECKUM  3arpsiHeHueM.  [Ipemnmarator  myTtu
MUHUMU3AIUN BO3JIEUCTBUSI XUMHUYECKOTO 3arps3HeHUs
HAa  OKpyxXatomyio cpeny. IlpuBomdar  mpumepsl
MEXAYHAPOJHOTO COTPYAHUYECTBA B 00JIACTH OXpaHbI
OKpYalolen cpeibl OT XMMHYECKOTO 3arpsi3HEHUs

O0600meHne 3HAHUI 0 XMMHUHM 32 KYPC OCHOBHOI IIKOJbI. [loaroropka k OCHOBHOMY rocy1apcTBEHHOMY JK3aMeHY

(0OI) (7 v)
60 Bemectpa Oo6o6matouy | [Ipencrasmsror naGOpMarmio o teme «llepuomndeckuii
1 YPOK 3akoH U llepuonnueckas cucrema [[. M. Menneneesa B

CBETE TEOPUM CTPOCHHUS aToMa» B BHUJAEC TaOJUII, CXEM,
OTMOPHOTO KOHCIIEKTa, B TOM YHUCJIE C NPUMEHEHUEM
cpenctB UKT. BeIomHSIOT TECTOBBIE 3aJlaHUA [0 TEME.
[IpeacraBnsaoT  uHpoOpMaruMo 1o  Teme  «Bugsl
XUMUUYECKUX CBSI3EN M TUIIBI KPUCTATIIMUYECKUX PEIIETOK.
B3auMocCBsI3b CTPOCHHS U CBOWMCTB BEIIECTB» B BHJIE
Ta0JIUI, CXEM, OIOPHOTO KOHCIEKTa, B TOM YHCIE C
npumeHenueM cpeacts MKT

61 XUMHUYECKUE peaKIuu O606maromu | [Ipencrapmsitor nHGOpMaruio o Teme «Kiaccudpuxanuys
1 YpPOK XUMHYECKUX PEaKUMi II0 pa3IuyHbIM IIPU3HAKaM.
CKOpOCTh XMMHUYECKUX PEAKIM» B BUJIE TAOJUI], CXEM,
ONOPHOTO KOHCIIEKTa, B TOM YMCJIE C NPUMEHCHUEM
cpenctB UKT. BeIOTHSIOT TECTOBBIE 3aJJaHUs 110 TEME.
Xapaktepu3yotr OBP, okucinTenb 1 BOCCTAHOBUTEb.

62 OcCHOBBI O6o6maromny | XapakTepu3yoT o0mue, 0COOCHHBIE U WHANBUIYaIbHBIC
HEOPraHUYECKON 1 ypoK CBOMCTBAa KHUCJIOT, OCHOBAHUMW, COJIEM B CBETE TEOPUHU
XUMHUHU AIEKTPOIUTHYECCKOW  JAUCCONMANNHA. APTyMEHTHPYIOT

63 OCHOBBI O0600maronM | BOSMOXXHOCTh MPOTCKAHUS XHUMHYECKUX pEaKIuid B




HEOPraHUIECKOM 1 ypok pacTBOpax  JJIEKTPOJIUTAX  HMCXOAs W3  YCIIOBHI.
XUMHUHU Knaccuumupyror  HeopraHWYeCKHe  BEIIeCTBA  II0
COCTaBy 51 CBOWCTBAaM. IIpuBonsT HIpUMEPBHI
NpeICTaBUTENIe KOHKPETHBIX KIIACCOB M T'PYIIIT
HEOPraHWYECKUX BEIIECTB
64 [ToBTOpenue n 0606meHne | KoMOMHMPOB | BBIMTONHSIOT TECTHI M YIPAKHEHHUS, PEIIAIOT 33/1a4H 110
no teme. [ToaroToBka aHHBIA YPOK | TEME.
KOHTPOJIBHOM padboTe [TpoBOJAT OLIGHKY COOCTBEHHBIX  JOCTHXKCHUH B
YCBOCHHH TEMBI.
KoppeKkTHpyroT cBOM 3HaHHS B COOTBETCTBHH C
TUTAHUPYEMBIM PE3YJIbTaTOM
65 KoHTponbHas padoraNed Ypok [TpuMeHSIOT HA TIPAKTUKE paHee N3YUCHHBIN MaTepua,
«HTorosas 1o Kypcy KOHTPOJIsA paboTas 1o TpynmaM ¢ 3aJaHUusIMH Pa3HOTO YPOBHS
OCHOBHOM HITKOJIBI» CIIO’KHOCTH, BBITIOJIHAIOT KOHTPOJIGHYIO Pabory.
66 AHaTN3 KOHTPOJBHOMN KoppekTupytoT cBou 3HaHUS
paboTsl. [loaBenenue
WUTOTOB TOfia.
67- Pe3epBHOE Bpems
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