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1. HosicHuTEIbLHAA 3AIIHCKA
Xumus 9 kiaacc (99 yaca)

Pabouas mporpamma mo XMMHH COCTaBlieHa Ha OCHOBE (heepaabHOr0 KOMIIOHEHTa rOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOTO OOIIEro 0Opa30BaHHSA W HAa OCHOBE MPOTrpaMMbl aBTOPCKOIO
kypca xumuu uist 8-11 kiacco O.C. I'aOpuensana (B ocHoBe YMK nexxar npuHLMIIBI pa3BUBAIOIIETO U
BOCHHTHIBatoIero ooyuyenus. [lociaenoBaTenbHOCTh U3yYEHUS] MaTepualia: CTPOEHUE aToMa — COCTaB
BellecTBa — CBoicTBa). Pabouas mporpaMma mnpeqHazHaueHa JUIsi M3YYEeHHUS XMMHHM B 9 Kiaccax
o0mieo0pa3oBaTenbHON IMIKOJBL. JlaHHAs porpaMMa COCTaBJICHA K yIeOHO-METOIUYECKOMY U «XUMHUs. 9
KJIacC» M3JaTeNbCTBa 001IeoOpa3oBaTeNbHbIX opranusanuii. — M.: IlpocBemenue, 2019.- 175 c.; [J
I'a6puensu O.C., OcrpoymoB WU.T"., CnankoB C.A.Xumus. 9 kiacc: yueOHUK Tl 00IIe00pa3oBaTeIbHBIX
opranuzanuii. — M.: IIpocsemienune, 2019.- 223 c.;

Y4eOHUK COOTBETCTBYET (helepaabHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO 00pa30BaTEBHOTO CTaHAAapTa
OCHOBHOTO 00miero o0pa3oBaHusi 1O XUMHH, BXOIAT B (elepaibHbIi TepeueHb Y4eOHUKOB,
pEeKOMEeHI0BaHHBIX MuHHCTepcTBOM 00pa3oBaHus U Hayku Poccuiickoit denepaiuu K MCIOIB30BaHUIO B
o0Opa3oBaTelbHOM TIporiecce B  OOMIEOOpa3OBATENBHBIX YUPESKACHUAK. YUEOHHKH HMEIOT Trpud
«PexomenoBano MunuctepcTBoM 00pazoBanus U Hayku Poccuiickoit degepanum.

B cootBeTcTBUM ¢ denepanbHBIM 0a3UCHBIM y4YEOHBIM IUIAHOM JIJIi OCHOBHOTO 00IIero o0Opa3oBaHUs
mporpaMma paccyrTaHa Ha IperoaBaHue Kypca XUMHH B B 9 kiacce — 3 yaca B Hezento, 99 yaca B rof.

2. HOpMaTI/IBHbIe AOKYMCHTDI, oﬁecne'mBalonme peainzanuio nporpaMmmal

1. CanutapHo-3nugemuosiornueckue npasuia u Hopmarusel CanlluH 2.4.2.2821-10 «CanuTtapHo-
AMUAEMUOJIOTHYECKHE  TpeOOBaHUS K  YCIOBUSM U OpraHusauuud  oOydeHus B
0011e00pa30BaTeIbHBIX YUPEKICHUAX Y, 3aperucTpupoBannbie B Muntocte Poccun 03 mapra 2011
rojia, perucTpaoHHbiii Homep 19993,

2. ®enepanbHbIil 0a3UCHBIA yueOHBIN 1aH i oOreoOpa3oBarenbHbIX yupexaeHuit PO (Ilpukas
MO PO OT 09.03.2004 Ne 1312).

3. ®denepanbHbIH KOMIIOHEHT TOCYJapCTBEHHOTO cTaHAapTa oouiero oopazosanus (I[Ipukaz MO PO
OT 05.03.2004 Ne 1089). CranmapT OCHOBHOTO OOIIET0 00pa30BaHUs IO XHMHH.

4. IlpumepHble NporpamMMbl MO XHWMHH, pa3pabOTaHHbIE B COOTBETCTBHM C T'OCYAApCTBEHHBIMU
oOpa3oBaTenbHbIMU cTaHgapTamu 2004 .

5. Tabpuensa O.C. Ilporpamma kypca xumuu g 8-11 xkiaccoB 00mieoOpa3oBaTenbHbIX
yupexaenuit. — M.: [pocda, 2006.

3. Llesin n3yveHust Kypca

szuenue XUMUU 8 OCHOBHOIL UWIKOJ1e HanpaejieHo na oocmuoiceHue cnedytoumx ueﬂeﬁ:

® OCBOEGHHMEBAKHEHIIHUX 3HAHMH 00 OCHOBHBIX IMOHATHAX M 3aKOHAX XUMHU, XUMHYECKOH
CUMBOJIUKE;

. OBJIa/IeHHe YMEHHUSIMU HAOII01aTh XUMUYECKHE SIBICHUS, TPOBOJIUTh XUMUYECKHI KCIIEPUMEHT,
MIPOM3BOJUTH pacueThl HAa OCHOBE XMUMHYECKHX (QOpPMYJ BEIIECTB M YPaBHEHUH XMMHYECKUX
peaxkuuii;

. pa3BUTHe I[I03HABATEIbHBIX HMHTEPECOB W HMHTEUIEKTYalbHbIX CIIOCOOHOCTEH B mpolecce

MMPOBCACHUA XHUMHYECKOTO OKCIICPUMCHTA, CaMOCTOATECIIBHOT'O HpI/IO6peTeHI/I$[ 3HAaHUHA B
COOTBETCTBUH C BO3HUKAIOIIMMH >KU3HCHHBIMH TOTPEOHOCTSMH; [] BOCHHMTAHHE OTHOLICHHUS K
XUMHHU KaK K OJHOMY M3 (i)YH}IaMeHTaHBHBIX KOMITOHCHTOB €CTCCTBO3HAHUSA MW OJJICMCHTY
00111€4eTOBEYECKON KYIbTYpPHI;

. NpuMeHeHHe MOJYyYeHHBIX 3HAHMIT M yYMeHHWil 171 0€30MacHOTO HWCIOJIb30BAaHUS BEIECTB U
MaTepuaioB B OBITY, CEJILCKOM XO3SIIICTBE M Ha MPOM3BOICTBE, PEUICHUs MPAKTUUYECKUX 337134 B



MOBCEIHEBHON KU3HU, MPEIyNpeXICHUs SBICHUNA, HAHOCSIIMX Bpea 370pPOBBIO0 YEIOBEKA U
OKpYKarollen cpere.

9 kJaacc (BTOpOii roja o0yyeHnus)
JIMYHOCTHBIMY pe3yJibTaTaAMHU H3yYCHUS NpeaMeTa « XUMHS» B 9 Ki1acce SBISIOTCS CICAYIONINE YMCHHUS

Oco3HaBaTh €IMHCTBO M IEJIOCTHOCTh OKPY’KAIOIIEr0 MHUpPA, BO3MOXHOCTH €ro I03HAaBAEMOCTU U
00BSICHUMOCTH Ha OCHOBE JIOCTUKEHUI HAYKU.

[TocTeneHHO BBICTpanBaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33PEHUE: OCO3HABATh

HOTPeOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHCJIE U B paMKax

CaMOCTOATEJILHON JEATEIbHOCTH BHE IIKOJIBI; OLICHUBATh KU3HECHHBIE CUTYALUH C

TOYKH 3peHus1 6€30MacHOr0 00pa3a )KU3HU M COXPAaHEHHS 310POBbs; OLICHUBAThH

HKOJIOTUYECKUM PUCK B3aUMOOTHOILIEHUI YEJIOBEKA U IIPUPOJIBL.

Br1Ouparh mocTynku, HallelIeHHbIE Ha COXpaHEeHUe U OepexHOe OTHOIICHUE K TPUPO/Ie, 0COOSHHO JKUBOM,
u3berasi MPOTUBOMOJIOXKHBIX HOCTYIKOB, IOCTENIEHHO y4Yach W OCBauMBas CTPATETHIO PALMOHAIBHOTO
IIPUPOJOIIOIB30BAHMS.

Cpeocmeom pazsumus TIMYHOCTHBIX PE3YJIBTATOB CIY)KAaT YUeOHBIN MaTepual U MPOIYKTUBHBIC 3a/1aHUS
yueOHHKa, HalleJIeHHbIe Ha 6-10 JMHMUIO Pa3BUTUS — YMEHHE OLCHMBAThH IOBEIEHUE YEJIOBEKA C TOUYKHU
3peHusl XUMUYECKOM 0€30I1aCHOCTH MO OTHOIIEHHUIO K YEJIOBEKY U MPUPO/IE.

MeTanpeaMeTHBIMM pe3ybTaTaMU U3y4eHUs Kypca « XUMUsD» ABIsieTCa (OPMUPOBAHUE YHUBEPCATIBHBIX
yueOnbIx nevicteuii (YY /).

Pecynsmusuvie YVJI:

CamocrosTenbHO OOHapyKHMBaTh W (POPMYIHMPOBATH YUeOHYIO MPOOJEMy, OMpEAesTh Ielb Y4eOHOMH
NesITeIbHOCTH, BEIOUPATh TeMy IpoeKTa. BpiiBUraTh Bepcuu perieHus npoosieMbl, 0CO3HABATh KOHEUHBIN
pe3ynbTart, BBIOUPATh U3 NMPEATIOKEHHBIX U HCKaTh CAMOCTOSTENBHO CPEJICTBA JOCTHXKEHHUS LIEIH.
CocraBnsth (MHAMBUAYAJIBHO WK B TPYIIE) IJIaH PEeLICHUs MPoOaeMbl (BBIIOJIHEHUS IPOEKTA).

Paboras mo miaHy, cCBEpATh CBOM JEHCTBUS C LIEIbIO W, IPU HEOOXOJUMOCTH, UCHPABIATH OLIMOKU
CaMOCTOSITENIbHO.

B numanore ¢ yuuteneM coBepUIEHCTBOBATH CAMOCTOSITENILHO BEIPAOOTaHHBIE KPUTEPUHU OLIEHKH.
CamocrosiTeTbHO 00HAPYKHUBATh U (HOPMYITUPOBATH MPOOJIEMY B KJIIACCHOW M WHIUBUYAJIbHOW y4eOHOM
JEATEIBHOCTH.

BoiaBurate Bepcuu penieHus npoosieMbl, 0CO3HaBaTh KOHEUHBIN pe3ynbTaT, BEIOUPATh U3 MPEAJI0KEHHbIX
Y UCKaTbh CAMOCTOSATEIBHO CPEJICTBA JOCTH)KEHHUS LIENIH.

CamocTosTenbHO 0CO3HABAaTh MPUYMHBI CBOETO yCIeXa WM Heyclexa M HaXOJUTh CHOCOOBI BBIXOJA U3
CUTYalluu HeycIexa.

Cpeocmeom opmuposanusi perynaTuBHbIX Y'Y ]I ciykaT TEXHOJOTHs MpOOJIEMHOro AMajora Ha 3Tare
W3YYEHUS HOBOTO MaTepuaja M TEXHOJIOTHUS OIEHUBAaHUS 00pa3oBaTENbHBIX TOCTIKEHUH (y4eOHBIX
ycnexoB). [losnasamenvuvie YVJI:

AHanm3upoBaTh, CpaBHUBATh, KJIaCCU(UIIUPOBATh U 000011aTh (PAKTHI U SABJIECHUS. BBIABIATH NPUUMHBI U
CJIEJICTBUS IPOCTHIX SIBJICHU.

OcymiecTBISITh CpaBHEHHE, CEPUAIIMI0 M KIIACCU(PHUKAINIO, CAMOCTOSITEIFHO BBIOMpass OCHOBAHHS H
KPUTEPUU JIJISl YKA3aHHBIX JIOTHYECKUX OTIepaIfii; CTPOUTH KJIacCU(UKAIIUIO HA OCHOBE TUXOTOMUYECKOTO
JesieHns (Ha OCHOBE OTPUIIAHUA).

CTpOI/ITB JIOTUYCCKOC paCCYyXKACHNE, BKIIIOYAIOIIECC YCTAHOBJICHUEC ITPUYUMHHO-CIICACTBCHHBIX CBSI3CH.
COB,[[aBaTB CXEMATUYCCKUC MOJCIIN C BBIACJICHUEM CYIICCTBCHHBIX XaPAKTCPUCTUK 00BEKTA.

CocTaBndTh TE3UCHI, pa3jIMyYHbIE BHUIBl IJAHOB (MPOCTHIX, CIOXKHBIX U T.I.). [IpeoOpa3oBbIBaTH
nH(pOpMaII0 U3 OJHOTO BUA B APYrou (TabJMIly B TEKCT | TIp.).

BbIunThIBaTH BCE YPOBHM TEKCTOBOM MH(OpPMAIIHH.



YMeTh onpeaesiTh BO3MOXHBIE HCTOYHUKH HEOOXOIMMBIX CBEACHHUH, IPOU3BOIUTH MOUCK MH(MOPMAIIIH,
aQHAJIM3UPOBATH U OLICHUBATH €€ JTO0CTOBEPHOCTb.

YMeTh UCHOJIb30BaTh KOMIBIOTEPHBIE W KOMMYHHKALIMOHHBIE TEXHOJOTUM KaK HWHCTPYMEHT st
JOCTMDKCHHSI CBOMX IIeJied. YMeTh BBIOMpaTh aJieKBaTHBIC 3ajjaye WHCTPYMEHTAJIbHBIC MPOrpPaMMHO-
anmapaTHbIe CPEACTBA U CEPBUCHI.

Kommynuxamuenvie YVJI:

CaMOCTOSATEIPHO OpPraHW30BBIBATH Y4eOHOE B3aMMOJICHCTBUE B Tpymie (ONpeaensTh OOIIHe e,
pacnpeaensiTh POy, JOroOBapruBaThCA APYT C APYTOM H T.1.).

OTcrauBas CBOIO TOUKY 3pEHHS, IPUBOAUTH APTYMEHTHI, TOATBEPKaas UX (pakramu.
YMeTb B3IVISIHYTh HAa CUTYalUIO C MHOM NO3ULIUU U JOTOBAaPUBATLCS C JIFOJbMU UHBIX ITO3HULIMIM.

Cpeocmeom popmupoeanus KOMMYHUKATUBHBIX Y VY]J| choykaT TEXHOJOTHS MNPOOJIEMHOIrO Jauanora
(moOy>xaromuii U MOABOASAIINI AUAJIOT) U paboTa B MaJbIX TPyIax, TAKKE UCIOIb30BAHNE HA ypOKax
3JIEMEHTOB TEXHOJOTUU MIPOYKTUBHOTO YTEHHUS.

HpeIIMeTHLIMI/I pe3yJbTaTaMi U3YUCHHUA IPpEAMETA «XHUMUS SIBASIOTCS:

1.B no3naBarenbHoii cepe:

JaBaTh OMNpPENEICHUS W3YYCHHBIX MOHATUN: «XMMHYECKHH DIIEMEHT», «aTOM», «HOH», «MOJEKYIIay,
«IPOCTHIC U CIIOKHBIE BEIIECTBA», «BEIIECTBO», «XHUMHUYECKas (HOpMyia», «OTHOCHTEIbHAsS aTOMHAas
Maccay, «OTHOCUTENbHAsI MOJIEKYJISIPHAS Maccay, «BAJIGHTHOCTDY, «CTEIIEHb OKUCIICHHS,

CKKpUCTAJUIMYCCKAaA pPCHICTKA», «OKCHIAbID», «KHCJIOThID», «OCHOBAHHIA»), «COJIKU», ((aM(I)OTepHOCTB»,
«MHIOUKATOpP», ((HCpI/IOIlI/I‘-IeCKI/If/'I 3aKOH»,

«IIepruoanvcCKas Ta6n1/1ua», «HU30TOIIBI», XHMHYCCKasa CBA3b», (OIICKTPOOTPHULATCIIBHOCTDLY,
«XHUMHUYCCKas peakKusi», «KXUMHUUYCCKOC YPABHCHUCY,

(CHETUYCCKAA CBA3b», KOKHUCICHUC), KBOCCTAHOBJICHUCY, «QJICKTPOJIUTUUCCKAA JUCCOHUALIUS,
«CKOPOCTh XUMHUYECKOU p€aKiuu»; OIIMNCaATb ACMOHCTPALIMOHHBIC KW  CAMOCTOATCIBHO
MMPOBCACHHBIC XUMHWYCCKUC SKCIICPUMCHTBI;

OIMMUCBIBATHL W pa3jndaTb H3YYCHHBIC KJIACChl HCOPTraHUYCCKUX COGHHHCHHﬁ, IMPOCTBIC U CJIOKHBIC
BCIIECTBA, XUMHWYCCKUC PCAKIINH, KJ'IaCCI/I(l)I/II_II/IPOBaTB HU3Y4YCHHBIC 00BEKTHI U SIBJICHUA,

ACJIaTb BBIBOABI W YMO3AKIIFOUCHUS U3 HaGHIOI[eHI/Iﬁ, HU3YUCHHBIX XHUMHUUYCCKHUX SaKOHOMepHOCTeP’I,
IMPOrHO3UPOBATH CBOMCTBA HCU3YYCHHBIX BCHICCTB 110 aHAJIOTHUH CO CBOMCTBaMH HN3YYCHHBIX;

CTPYKTYpHUPOBATH H3y‘leHHbII>i Marepual "W XHMHYCCKYHO I/IH(I)OpMaI_II/IIO,
MOJIYYCHHYIO M3 JAPYTrUX HUCTOYHHUKOB;, MOACIUPOBATHL CTPOCHUEC AaTOMOB
3JIEMEHTOB 1-3 NnepruoaoB, CTPOCHUEC IIPOCTBIX MOJICKYII;

2. B 1eHHOCTHO - OpMEHTALMOHHOM c(epe: aHATU3UPOBATH U OLIEHUBATD IIOCIEACTBUS IS
OKpY>KaloIel cpeibl OBITOBON U MTPOU3BOICTBEHHOM JICSITEIIBHOCTH YEJIOBEKA, CBI3AHHOM C
nepepaboTkoii BemecTs; B TpynoBoii cdepe: npoBoAUTE XUMUYECKUN IKCTIEPUMEHT; B
c(epe 0e30naCHOCTH KM3HEAESITEIbHOCTH: OKA3bIBaTh MEPBYIO IIOMOIIIb IPU OTPABJICHHUSX,
0’KOTax M IPYr'uX TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JJAOOPaTOPHBIM 000pPYI0BAHUEM.

* XUMHUYECKOM CUMBOJIMKH: 3HAKOB XMMHYECKHX 9JICMCHTOB, (I)OpMy.TI XUMHUYCCKUX BCIICCTB U ypaBHCHI/Iﬁ
XUMHUYCCKHUX peakunﬁ;

* BOKHEHIINX XUMUYECKHX TOHATHI: XUMUUYECKHUH 2JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE ATOMHASI U
MOJIEKYJISIpHAs. MAcCChl, HOH, XUMUYECKasi CBS3b, BEIIECTBO. KJIACCH(PHKAIIMS BEIIECTB, MOJb, MOJISpHAs
Macca, MOJISIpHBIN 00beM, XMMHUECKas peakins, Kiiaccu(uKalus peakiii, 3JeKTPOIUT U HEANEKTPOIIUT,
IIEKTPOIUTUYECKAS JUCCOLUALUS, OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHUE;

¢ OCHOBHBIX 3aKOHOB XUMHHU: COXPAHCHUS MACChI BCIICCTB, ITIOCTOSIHCTBA COCTAaBa, HCpI/IOIlI/IquKI/Iﬁ 3aKOH;
¢ Ha3bIBaTh: XUMHWYCCKHUEC DJICMCHTBI, COCAMHCHUA N3YUYCHHBIX KJIIACCOB;

* O0BSICHATh (PU3MUECKHM CMBIC aTOMHOTO (TOPSIKOBOI0) HOMEpa XMMHUYECKOTO 3J€MEHTa, HOMEPOB
IpyNIBbl ¥ NIEpHOJa, K KOTOPBIM 3JIEMEHT NMPUHAUIEKUT B nepruoaudeckoi cucreme .M. Menzaeneesa;
3aKOHOMEPHOCTH M3MEHEHUS CBOICTB AJIEMEHTOB B IpeJesaX MaJblX MEPUOA0B U TJIaBHBIX MOATPYIIIL;
CYIIHOCTb PEaKIIMi HOHHOT'O OOMEHa;



*XapaKTepU30BaTh: XMMHYECKUE DJIEMEHTHI (OT BOJOpPOAA 10 KalbI[Ms) HA OCHOBE WX TIOJIOKCHHS B
nepuoanydeckoit cucreme J[.M.MenneneeBa 1 0COOEHHOCTEH CTPOSHUS UX aTOMOB; XUMUYECKUE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB;

* OIPECINIATh: COCTaB BEIICCTB MO UX (hopMysiaM, MPUHAIICKHOCTh BEIIECTB K OMPEACIICHHOMY KJaccy
COCIMHEHUM, TUIMBl XUMHUYECKUX PpEAKIUi, CTENEeHb OKHUCJICHHUS JJIEMEHTa B COCIUHEHUSAX, THII
XUMUYECKON CBSI3M B COSAMHEHUSAX, BOBMOKHOCTh IMTPOTEKAHUS PEaKIMii HOHHOTO 0OMEHA; COCTaBIISATh:
dbopMyIIbI HEOPTAaHUYECKUX COCAMHCHHA H3yYEHHBIX KJIACCOB;, CXEMBI CTPOCHHS aTOMOB MepBhIX 20
3JIEMEHTOB nepuoandeckon cucteMol .M. MenaeneeBa; ypaBHEHHUS] XUMUYECKUX PEAKIINIM;

* oOpamiarbcs ¢ XUMHUYECKOH MOCy 101 U 1a00paTOpHBIM 000pYyI0BaHHUEM;

* BBIYMCIATH: MAacCOBYIO JIOJIIO XMMHYECKOTO 3JIEMEHTa HO (popMylie COETUHEHHS; MAacCOBYIO JIOJIO
BEIIECTBA B paCTBOPE; KOJIWYECTBO BEIIECTBA, 00bEM HIIM MaccCy MO KOJMYECTBY BEUIECTBA, 00BEMY HIIU
Macce peareHTOB WIN IIPOJYKTOB PEAKIUY;

Hcnonp3oBanne npuoOpeTEeHHBIX 3HAHUNH UM yMEHHUH B MPAKTUYECKOH AEATEIBHOCTH M TOBCEIHEBHOM
XKHU3HM JUId: O€30I1aCHOro OOpallleHUsl C BELIeCTBaMHM U MaTepHajaMM; 3KOJOTHYECKH TIPaMOTHOIO
IIOBEJICHUS B OKPYKAIOLIEH Cpese; OLEHKH BIUSHUS XMMHUYECKOT0 3arpsA3HEHUS OKPYKArOLIEH cpepl Ha
OpraHu3M YeJOBEKa; KPUTUYECKOM OLEHKHM HH(OpManmuu O BeLeCTBaX, HCIOJIb3yeMbIX B OBITY;
IIPUTOTOBJIEHUS PACTBOPOB 33JaHHON KOHLIEHTPALUU.

IIOJIOKCHHUE MCTAlJIOB B HC, METALIMYECKas CBA3b,
MCTAJUINYCCKAA KPUCTAIUIMYICCKAA PCIICTKA, (1)I/I3I/I‘IGCKI/IC CBOMCTBA
MCTAJJIOB.

o01111e XUMUYECKHE CBOMCTBa Me: B3auMoaeiicteue ¢ HeMe, BooH, KHCIOTaMH,
COJISIMU. KJIacCU(DUKAIMIO CTJIABOB HA OCHOBE YEPHBIX (UYT'YH M CTajlb) U I[BETHBIX
METAIIJIOB, XapaKTePUCTHKY (DU3UIECKUX CBOMCTB METAJLIOB. OCHOBHBIE CIIOCOOBI
noyty4eHusi Me B IpOMBIIIUICHHOCTU. Ba)KHEUIITUE COCTMHEHUS IIETTOUHO3EMENTbHBIX
METAaJLIOB

XUMHYSCKHE CBOMCTBA AJIFOMHHUA, J)KCJIC3Aa. O0BSACHATH
3aKOHOMCPHOCTH U3MCHCHUA CBOMCTB 2JIE€MEHTOB-
MCTAJIJIOB B IIPECACIIAX INIaBHBIX IMOATPYIIIL;
XapaKTCPU30BaTh CTPOCHUC U O6IJ_II/Ie CBOMCTBaA MCTAJIJIIOB,

OIMCHIBATh CBOMCTBA BBICIIUX OKCHJIOB 3JIEMEHTOB-
METAJIJIOB U COOTBETCTBYIOIIMX UM OCHOBAHMUI;
OINMCHIBATh PEAKIIMHA BOCCTAHOBJICHHS METAJUIOB U3
UX OKCHJIOB; XapaKTepU30BaTh yCIOBUS U CIIOCOOBI
IPENYNPEXACHUs KOPPO3HH METAIIOB,;
XapakTepu3oBaTh CBOMCTBA M 00JaCTH IPUMEHEHHUS
METAJIJIMYECKHUX CIUIABOB;

COCTaBJIATh CXEMBI CTPOCHUS ATOMOB 3JIEMEHTOB-METAJJIOB JIUTHS,
HATpHsl, MAaTHUS, ATFOMUHUS, KaJTusl, KaJIbIUs); - OOBICHITh
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB-METAJIJIOB B
npeaenax rilaBHbIX MOArPYIIN; XapakTepU30BaTh XUMUYECKUE
CBOMCTBA METAJJIOB U UX COCAUHEHMI;

ONMUCLIBATH CBA3b MCKAY COCTABOM, CTPOCHUCM, CBOMCTBaMH BEILIECTB-METAIJIOB U UX MMPUMCHCHUCM,

-MCII0JIb30BaTh NMPHOOPETEHHBIE 3HAHUS M YMEHHUS B NPAKTUYECKOH JEATeNbHOCTH M IMOBCEIHEBHOMN
KHU3HU: 7151 Oe30macHoro oopamieHus ¢ Me, 5Kkoorn4eck rpaMOTHOTO IOBEJICHUS B OKPY’KalOLIel cperie,
KPUTUYECKOH OLIEHKU HH(OPMAIIMHU O BEIIECTBAX, UCIOIb3yEMBIX B OBITY 3alMChIBATh YPaBHEHUS PeaKLIUit
B3aumozenicTeus ¢ HeMe, kucnoramu, COJIIMM, MUCIIOJIB3YsI 3JIEKTPOXUMHUYECKUH Pl HANPpsKeHUs: Me s
XapaKTEPUCTUKHA XUMUYECKHUX CBOMCTB

OIUCHIBATH CBOMCTBA U 00J1aCTH MMPUMCHCHU A
PA3IMYHBIX MCTAJUIOB U CIIJIABOB COCTABJIATH
CXEMY CTPOCHUA aTOMa KCJIC3a,



3aMKMChIBaTh YPaBHEHUS pEaKINil XUMHUEeCKUX cBOMCTB kele3a (OBP) ¢ o6pa3zoBanuem
COEIMHEHUH C pa3IMYHbIMU CTENIEHSMU OKHCIIEHUS; ONIPEAEIATh COSAUHEHMS, COIEPIKALIIE
nonsl Fe?* u Fe** ¢ moMomipio kauecTBEHHBIX peakiuii 06pamaThcs ¢ XUMUYECKOH HOCYI0H 1
1a00paTOpHBIM 000PYIOBAaHUEM; PACIIO3HABATH OMBITHBIM ITyTEM COCITMHEHHS METAILIL.
nosnoxxernue Hemetauios B [1.C. JI.M1.Menneneena;

aTOMHBIE XapPaKTEPUCTHKU 3JIEMEHTOB-HEMETAJIOB, IPUYHHBI U
3aKOHOMEPHOCTH UX M3MEHEHHS B IIEPHO/IaX U IPYIIax; -0COOCHHOCTH
KPUCTAIINIECKOTO CTPOCHUS HEMETAIUIOB; -CTPOCHUE aTOMOB-
HEMETAJJIOB, (PM3NYECKHE CBOWCTBA.

- CTpPOEHHUE aTOMOB TraJIOTCHOB, CTETICHH OKUCIICHHS, (PU3MUECKHUE U XUMUYECKUE CBOWCTBA.
- CTPOEHHE MOJIEKYJIbI AMMHUAKA;

-JIOHOPHO-AKIIETITOPHBIN MEXaHU3M 00pa30BaHUS CBSI3U B MOHE aMMOHWUS;

-CBOMCTBA aMMHMaKa,

-crocoObl MOTYYEeHHSI U PACIIO3HABAHUS aMMHUaKa

- CBOMCTBA KHCIIOPOJHBIX COEIMHEHUH a30Ta U A30THOM KUCJIOThI KAK OKUCITUTENS.

- XapaKTepU30BaTh CBOMCTBA YIJIEPOJa U AJIEMEHTOB NOATPYIIIbI YIIEpPOaa

- CBOfICTBa, 3HAa4YCHUC COCI[I/IHCHI/Iﬁ yriiepoa U KpEeMHHS B JKMBOW M HEXKUBOH npupoac. -CoOCTaBJIATH
CXCMbI CTPOCHUSA ATOMOB XUMHUYCCKUX DJICMCHTOB -HCMCTAJIJIIOB,

-J1aBaTh XapaKTEPUCTHUKY JIE€MEHTaM-HeMeTalljlaM Ha OCHOBE ux nonoxenus B [ICX3;
-00BACHATH CXOJICTBO M PA3JINYHE B CTPOCHUHU aTOMOB 3JIEMEHTOB-HEMETAILIOB,;

- OOBACHATH 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMHUECKUX HJIEMEHTOB-HEMETAIIIOB;
- XapakKTepU30BaTh XUMHUUYECKHUE DJIEMEHTHI-HEMETAIIIBI MaJIbIX IIEPUOO0B;

- OIMCHIBATh CBOMCTBA BBICIINX OKCHU OB XMMUYCCKHX 3JICMCHTOB-HCMCTAJUDIOB MaJIbIX IICPUOJ0B, a TAKKE
O6U.II/IC CBOMCTBaA COOTBCTCTBYIOIIINUX UM KUCIIOT;

-CpaBHUBATb HEMETAJLIBI C METAJUIAMHU

- COCTaBIATH CXEMbI CTPOCHUS aTOMOB I'aJIOTE€HOB;

-Ha OCHOBAHUHU CTPOEHUS aTOMOB OOBSICHITh U3MEHEHHE CBOMCTB I'aJIOTEHOB B IPYIIIIE;
-3allUCBIBATh YpaBHEHUs peakiuil ¢ Touku 3penust OBP

-XapaKTepU30BaTh XUMUUECKHUE DJIEMEHTHI IIOATPYIIIBI CEPBI;

-3aIIUCBIBATh YPABHEHUS XMMHUYECKHUX PEAKIIMHA B MOJIEKYJISIPHOM U ¢ TOUKH 3peHust OBP

- OIKCHIBATh CBOMCTBA amMmMuaka ¢ Touku 3penus OBP u ero ¢usmnonornueckoe Bo31eHCTBUE HA OPTAHU3M
- oOpamarbes ¢ XMMUUYECKOH MOoCy 101 U 1a00paTOpHBIM 000pYI0BaHHUEM;

-[I0JIy4aTh U CO6I/IpaTB aMMHUakK,
-paCliO3HABATb OIBITHLIM ITYTEM aMMHAK
- COCTaBJISATb CXEMBI CTPOCHHA aTOMOB 3JICMEHTOB IMMOATPYIIIILI YIITICpOaa

- COCTaBJIATH (POPMYJIBI COCTMHEHHUI YTIIepo/ia U KPEMHHUsI, WITIOCTPUPYIOIINE CBOWCTBA KapOOHATOB U
CUJIMKATOB

-pacno3HaBaTh PaCTBOPbI KUCIIOT U LIEN0YEH, XJIOpU-, CylIbdar-, KapOOHAT-UOHBI M HIOHBl AaMMOHHUSI,

- OINKCBIBATH XHUMHUYCCKOC 3arpA3HCHUC oxpyma}omeﬁ Cp€abl KakK CICACTBHUEC TIPOU3BOJACTBCHHBIX
poneccos, CITIOCOOBI 3alllUTBI OT 3anH3HCHHﬁ HCIIOJIB30BaTh HpI/IO6peTCHHBIC 3HAHUA U YMCHUS B
HpaKTquCKOfI JACATCIIBHOCTHU U HOBCG}IHGBHOI\/’I KU3HU JTJI:

OOBSCHCHUS XUMHUYECKHX SBJICHUH, MPOUCXOMANINX B
npupoje, OBITY W Ha MPOU3BOJCTBE;  IKOJIOTHYECKH
rPaMOTHOTO MTOBE/ICHUS B OKPYXKAIOIIeH cpere;

OIICHKH BJIMSIHUSI XUMHYECKOTO 3arpsi3HEHUS OKPYKAIOIIe cpeibl Ha

OpraHu3M 4YeJOBeKa U JIPyTHe KUBbIE OPraHU3Mbl; 0€30MacHOro
oOpallieHus C TOPIOYMMHU U TOKCUYHBIMU BELIECTBAMHU, J1a00paTOPHBIM



000py/I0BaHUEM; KPUTHYECKOM OLEHKU JOCTOBEPHOCTH XMMHUECKOMN
uH(pOpMalnH, MOCTYMAOLIEH U3 Pa3HbIX HCTOYHUKOB.

9 kJiacc

1. O0o0menne 3HaHNi MO Kypcy 8 kiacca. XuMHYeCKHe peaKuu.
Knaccupukanuss xumudeckux coeauHeHuit.Knaccupukamuss XUMHUYECKHUX
peakuuii. Ckopocth xumudeckux peakuuit. Katanusz.Pemenue pacu€THsix 3aaau
1o XuMUK. TpEeHUHT B COCTaBJICHUHU YPAaBHEHUM pEaKIIHiA.
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2. XuMHYecKHe peaKkliii B pacTBOpPax.
DneKTpoNuTHYECKast nucconuanys.OCHOBHbIE MOJIOKEHUS TEOPUHU
3IEKTPOJIUTUYECKON
Jyccouranu. XUMUYECKUE CBOMCTBA KHUCIIOT KAK 3JIEKTPOJUTOB.XUMUYECKUE
CBOWCTBA OCHOBAHMM KakK 3JIEKTPOJUTOB.XMMHUYECKHUE CBOMCTBA COJIEH Kak
3NeKTpOoanTOB.I uapoin3 conei.Pemenne 3KkCrepuMeHTaIbHbIX 33a4 [0 TEME
«INEKTPOTUTUYECKAS TUCCOIUAIIUS.

3. HemeTaJsIbI M UX COeJUHEHMS.
OO6mas xapakTepucTuka HemeTauioB.001mas xapakrepucTuka neMeHToB VIIA-
rpynmnsl — rajnoreHoB.CoefnHeHusl rajgoreHoB.M3yueHue CBOWCTB COISHON
kuciotsl. Xanpkorensl.  Cepa.CepoBomopon u  cyabduasl.Kucnopogusie
coeiMHeHus cepbl.M3ydeHne cBONCTB cepHOM Kuca0Thl.O01Iast XapaKTepucTHKa
aneMeHToB VA-rpynnsl. A3or.Ammuak. Conu ammonus.Ilonyyenne ammuaka n
u3ydenue ero cBoicTB.Kucinopomusie coenunenus azora.Pochop u ero
coeauneHus. O0mas XapaKTepUCTUKa 3JIEMEHTOB IVA-rpynns.
VYraepon.Kucnoponusle coequuenust yraepoaa.llomyyenne yriekucioro rasa.
KauecTBenHnas peakuus Ha KapOoHar-
NOoHBL. YTaesonopoasl. Kucinopoaconepxamiue OpPraHUYECKUE
coenuHeHus. Kpemunii u ero coequHeHus. CunmukaTHas
npoMsliieHHocTh. [ Tomyuenue HemeTaioB.[lonydyenue BaXHEHNIIINX
XUMHYECKUX COCIUHEHUM HEMETAIIOB.

26

4. Meta/iibl M UX COeINHEHUS.

OO6mrast xapakTepuCTHKa METaUIoB. XMMHUYECKHUE CBOMCTBa MeTauioB.OOmmas
XapaKTEePUCTHKA IeMEHTOB [A-

rpynnbsl.O0mas xapaktepuctuka 3neMeHToB [[A-rpynmel.KEcTkocTh BOABI U
crocoObl €€ ycTpaHeHMA.ANMIOMUHUH H ero coeauHeHus.’Kene3o u ero
coequHeHus. Pemenne AKCIIEPUMEHTAIIbHBIX 3a/1a4 o TeMe
«Metamnei».Koppo3usi MetamioB W cHocoObl 3amuThl OT Heé.Meramnsl B
npupoge. Ilonsatue o

20

METAJLTYPTHH.

S. Xumus ¥ OKpy:Kaouas cpeaa.
XUMUYECKUN COCTaB IJIAHEThI 3eMiid. XUMHYECKOE 3arpsi3HEHHE OKpYXKarolen
cpenbl U ero mocnenctBus. OxpaHa OKpyXarolleld cpeibl OT XHMHUYECKOIro
3arps3HECHUS.

6. O0001IeHHe 3HAHUIT 10 XUMHUM 32 KYPC OCHOBHOI IIKOJIbI.

IMoaroroBka k OI'D.




BemecTna. XUMHYECKHE peaKIuu. OCHOBBI HEOPraHUYeCKOi 24
XAMHHU. XMUMHUYECKUE CBOWCTBA IMPOCTHIX BEIIECTB.XUMHYECKHE CBOMCTBA
CII0’KHBIX BelecTB.KauecTBeHHBIC peakiini Ha HOHBI 1 HEKOTOPhIE ra3000pa3HbIe
BelecTBa. Pemienne pacu€THpIX 3a/1a4 MO0 XUMUHU.

7. Peseps. 3

DopMbl aTTECTAIMH YIAIIIMXCSH

ATTeCTaI_[I/IH ydyamuxcs, rnmpoBoauMasd B CUCTCME, ITIO3BOJISICT, HAPAAY C (bOpMI/Ip}’IOH_[I/IM KOHTPOJIEM

IPEIMETHBIX 3HAHUH, TPOBOIUTH MOHUTOPUHT YHUBEPCAIBHBIX U MPEAMETHBIX YUCOHBIX ACHCTBHM.

Pabouas nporpamma npegycmMaTpuBaeT ciieAyrouire (opMbl aTTeCTallMK HIKOJIbHUKOB:
[TpomexxyTounas (hopMupyroIas) arTecTaus:

e caMoCTOsTeNbHBIE paboThI (10 20 MUHYT);
e jaboparopHo-npakTuyeckue padotsl (0T 20 10 40 MUHYT);
e (¢ponTtanbHbie ONbITH (10 10 MUHYT);

e JIMarHOCTHYECKOE TECTUPOBAHHE (OCTATOUHBIC 3HAHMS IO TEME, YCBOGHHE TEKYIIeTO0 Y4eOHOro
MaTepuaia, COyTCTBYIOIIEe NOBTOPEHHUE) — 5 ...25 MUHYT.

HtoroBas (KOHCTATUPYIOIIasi) aTTECTALINA:

e  KOHTpOJIbHBIE paboThl (40 MUHYT);
e YCTHBIC U KOMOMHUPOBaHHBIE 3a4eThl (10 40 MUHYT).
XapakTepHble  OCOOCHHOCTHM  KOHTPOJBHO-U3MEpPUTENbHbIX  MartepuanoB  (KHUM)  mns

KOHCTaTHPYIOLIEH aTTecTaluu:

e KHM cocraBisiroTcst Ha OCHOBE KOTU(DUKATOPA;
e KHM cocTaBasroTcsa B COOTBETCTBHE C 0000IIEHHBIM IIIaHOM;

e KOJIMYECTBO 3a/1aHUIl B 000OILIEHHOM IIJIaHE ONpeeNIeTcsl MPOIOHKUTEIBHOCTBIO KOHTPOJIBHOM
pa6OTBI U BpPpEMCHEM, OTBOJMMBIM Ha BBIMMOJIHCHUC OJHOI'0 3aJJaHUS JAaHHOT'O THIIA U YPOBHA
CJI0KHOCTH TI0 HopMaTuBam EI'D

e TEMAaTUKa 33JaHUN OXBATHIBAECT IIOJHOE COJEP’KAHME H3YYEHHOro Y4eOHOro Mmarepuaisa u
COJIEPKUT 3JIEMEHThI OCTATOYHBIX 3HAHUM;

Pabouast nporpamMmMa pazpaboTaHa ¢ yueTOM CIEAYIOIIUX OCOOCHHOCTEH:

B opranuszanuu o6pa3oBaTe/ibHOM AeATeJIbHOCTH OyAYT HCNO/Ib30BaHbI

WuauBuayanbHble 00pa3oBaTeIbHbIe MapUIPYThI
Pa3zHoypoBHEBbIE 3a1aHUA

Coznanue yueOHBIX TPOEKTOB (BUACODUIBMBI, IPE3CHTAIINN )
DneMeHThl caMo00pa3oBaHus

Cormanuzanusi yJanmxcsi CpeicTBaMu MpeIMeTa — OpraHu3aius o0CyKICHHS U PEIICHUs COIIHATBEHO
BaXHBIX OOIIECTBEHHBIX TPOOIIEM

HccnenoBarenbckas BHEYPOUHas JEATENBHOCTh

[IpeeMCTBEHHOCTh METO/I0B, IOJIXO0B U (hOpM 00yUEHHUs MEXKIY CTYIEHSIMU 00pa30BaHUs
3ananus B popmare EI'D

Cucrema AMarHOCTHYECKUX PabOT (BXOIAIINX, TPOMEKYTOUHBIX, KOHTPOJIbHBIX )



«BHeceHbI H3MEHEHHS B TeMATHYECKOe MIAHUPOBAHHE € Y4€TOM MPOrpaMMbl BOCTIMTAHHUSD)
TemaTnuyeckoe NJaHHpPOBaHMe MO XUMHUH. Ik1acc (3 yaca B Heen10, 99 4acoB B roja)

No Tema Koa-Bo MoayJib BOCHIMTATEIBHOMH IIPOrPAMMbI Jara npoBenenus
4aC00B «IxoabHBIA Kype»
IIpakTuyeckue KonTpoabHbie
padoThI, padoThI
J1a0opaToOpHbIE
Pa3nes 1.00001menue 3nanuii mo kypcey 8 kiacca. 12 Jenv 3nanui IT\P Nel Pemenue 1
XumMuyeckue peaKkunuu. B o« o o« OKCIICPUMEHTAJIbHBIX
CEPOCCUUCKUIL OMKPUIMbLIL YPOK saxad 1o
«ObJK» (ypok noozomoeku demeit K | 5/ nuccoumanus
0eliCmeuUAM 8 YC06UAX PA3TIUYHO20 POOa
Upe36LIYAHBIX CUMYAYUIL)
Jenv conuoapnocmu ¢ 6opuvoe ¢
meppopuzmom
Pasuen 2. XumMuueckune peakuum B pacTBopax. 8 Heoeﬂ}l 6egonacnocmu oopomnozo IT\P Ne2 I/I3yquI/Ie 1
deuricenus CBOMCTB COJISTHOM
o v o« KHCJIOTBI.
Bcepoccuiickuit omkpoimotii ypox
«OB/K» (npuypouennwiit ko /[nio
zpasicoanckoii ovoponnt Poccuiickoi
Dedepayuu)
Pa3gen 3. HeMeTa/lJibl M MX COeTMHEHHS. 26 Medstcoynapoonstit dens ITI\P Ne3 M3yuenue 1
monepanmuocmu CBOWCTB CEpHOM
o KHCJIOThI
Mesrtcoynapoonwlii 0env UHBATUOO8
Pazpen 4. MeTauisl | 175 20 Jenv poccuiickoii nayku ITI\P Ne4 TTomydenue 1
COeIMHEeHHU . l"azoB
Jenv 3augumnuxa Omeuecmea
Bcepoccuiickuit omkpeimutit ypox
«OB7K» (npuypouennwiit k
npazonosanuiro Becemupnozo ons
2PasHCcOaHCKOUl 000poHbL
Jenv poccuiickoit nayku




ensb 3aumpumnuxa Omeuecmea

Bcepoccuiickuit omkpoimutit ypox
«OBbJK» (npuypouennulii K
npazonosanuro Becemupnozo ons
2PaXsHCOAHCKOUL 000pOHbL

Pazpnea S. XuMHUSA ¥ OKpYZKaOIWas cpeaa. 6 Medtcoyrapoonblit HceHCKull OeHb IT\P Ne5 Permenne
AKCIEPUMEHTAIBHBIX
3a[a4 10 TeMe METaJUIbI

Pa3gen 6. O0o0menne 3HAHUH 0 XUMHH 32 Kypc 24 Bcepoccuiickuii omkpvimulit ypox

0CHOBHOI1 mKoJbI. [Toagroroska k OI'D. «OBJK) (Oel-lb noofcapuoﬁ oxXpanvl

Paspnen 7. Peseps 3 3

Mesncoynapoonuwlit 0env cemou

Hroro

99




«Pa3paboTano ¢ yueTom padoyeii mporpaMMbl BOCIIUTAHUS
TemaTnuyeckoe NJIaHMPOBaHHUE MO XUMHH, 9 Kiaace (994)

No Tema Koa-Bo KanennapHble cpoku npoBeieHUst
4acooB
Pa3gen 1.006001meHue 3HaHuil o Kypey 8 kiacca. XuMH4eckne peakium. 12 Io mnany Io ¢axry
1. Krnaccupukamms XUMHIeCKHX COCTUHCHUH. 1
2. Oxcuppl. [Tomyuyenue, XuMU4eCKUe CBONCTBA. 1
3. I'mnpoxcunel. [lonydyenne, XuMUYECKUE CBOMCTBA. 1
4. Kucnortsl. [lonydyenue, XumMuyeckue CBOMCTBA. 1
5. Conu. ITonyyeHue, XuMU4ECKHE CBOMCTBA. 1
6. Knaccupukamus XUMAYECKHX PEaKIIHi. 1
7. Peakunu coenuneHus. 1
8. Peakuuu paznoxenus. 1
9. Peaxmun oOmMeHa 1
10 Peakunu 3amenienus 1
11. CKOpOCTh XUMHUYECKUX peakunid. Katanms. 1
11. Pemennie pacu€THbIX 3a/1a4 1O XUMHUH. 1
12. Tpenunr B COCTaBJICHUU YPaBHEHUN peaklUii. 1
Pa3gen 2. Xumnyeckne peakuum B pacTBopax. 8
13. DNEKTPOIUTHIECKAS AUCCOITHATIHSL. 1
14. OcHOBHBIE I0JIO’KEHUSI TEOPUU DJIEKTPOIUTHUECKOM IUCCOLMALINN. 1




15. XUMHUYECKHE CBOMCTBA KUCJIOT KaK AJIEKTPOIUTOB. 1
16. XuMu4eckue cBOMCTBAa OCHOBAHUI KaK 3JIEKTPOJIMTOB. 1
17. XYUMUYECKUE CBOMCTBA COJIEN KaK 3JIEKTPOJIUTOB. 1
18. I'mnponus coneil. 1
19. ITI\P Nel Pemienue skcriepuMeHTaNbHBIX 337124 MO TeMe 1

«DNMEKTPOIUTHYECKAS TUCCOITHALINS.
20. KonrpoabHnas padora Ne 1 nmo teme «XuMHYeCKHe peakLMu B 1

pacTBopax».

Paznen 3. HemeTanibl U HX cOeJUHEHMS. 26
21. OO6mas XapaKTEepUCTHKA HEMETAJIIOB. 1
22. XUMHYECKHE CBOMCTBA HEMETAILIIOB 1
23. OOm1ast xapakTepuCcTHKa 1IeMeHTOB VIIA-TpymIie! — raqoreHos. 1
24. CoeIuHEHHUSI TAIONEHOB. 1
25. ITI\P Ne2 U3y4yeHure CBOMCTB COJITHOM KHCIIOTBHI. 1
26. Xanbkorensl. Cepa. 1
27. CepoBosiopoa U CyIbGUABL. 1
28. Kucnopoanbie coeiMHEHUS CEPBI. 1
29. IT\P Ne 3 Mzy4enue CBOUCTB CEpHOU KHCIIOTHI. 1
30. [Momy4yeHne cepHON KUCIOTHI (IIPU3BOICTBO) 1
31. OO6mas xapakTepUCTHKA AIEMEHTOB V A-rpymiisl. A30T. 1
32. Ammuak. Cou aMMOHHUSL. 1

33.

ITonyueHue aMMHuaKa U U3y4eHHUE €ro CBOWCTB.




34. Kucnopoansie coenuHeHus a3oTa. 1
35. ®ocdop u ero coenuHeHMs. 1
36. OOm1ast xapaKTepUCTHKA JIeMEHTOB [V A-rpymms!. 1
VYrnepon.
37. Kucnopoanele  coequHEHUs yriepona. 1
38. II\P Ne4 Tlony4yenue yriaekucioro raza. KauectBeHHas peakuus Ha KapOOHaT- 1
HOHBL.
39. YrneBonopobl. 1
40. Kucnopoacoaepxaiiue opraHi4ecKue COeTMHEHUS. 1
41. KpemHuii u ero coenvHeHusl. 1
42. CunukaTHasi IPOMBILIUIEHHOCTD. 1
43. [Honyuyenue Hemera JIJIOB. 1
44. [Honyyenne XMMUYECKUX HEMETAJLIOB. BOKHEUIINX COCTMHEHUI 1
45. 0O60061IeHNEe 1o TeME 1
«HemeTasmisl 1 BX COeAUHEHUS.
46. KourposbHaa pabGora Ne2 1
«HeMeTaJJIbI M MX COEIMHEHUSI».
Pa3zgen 4. Merayibl U HX COCJUHECHUS. 20
47. OOmas xapakTepucTHKa MeTayuioB. du3nyeckue CBONCTBA METAIIIOB 1
48. Iomyuenue merannos 1
49. XUMHUECKHE CBOMCTBA METAJIJIOB. 1
50. Pewienne skcriepuMeHTANbHBIX 3a7a4 1
51. OOmast xapakTepHUCTHKa 3JIEMEHTOB | A-rpymibl. 1

52.

OKCI/IIII)I . THAPOKCU Bl HICJTIOYHBIX METAJIJIOB




53. OOmrass xapakTepucTHKa 3J1eMeHTOB [IA-rpyrsl. 1
54. OKCHJIBI , THIPOKCHIBI HIEJIOYHO3EMEIbHBIX METAJLIOB . 1
55. JK€ctkocTh BoabI 1 cioco0H! e€ ycTpaneHus (1). 1
56. JK€cTkocTh BOABI U CIOCOOBI €€ ycTpaHeHus (2). 1
57. AOMUHUHN U €T0 COCANHEHUS. 1
58. Ilony4yenue, XUMUYECKUE CBOMCTBA KOMIUIEKCHBIX COSIMHEHUN .QTFOMUHUS 1
59. JKeneso u ero coeJMHEHUS. 1
60. Pemienue 3aa4 NOBBIIIEHHOM CIIOAKHOCTH. 1
61. Koppo3zus MeTannoB u criocoOb! 3alIUTHl OT HEE. 1
62. Merannsl B npupoae. Ilonarue o Metamtyprum. 1
63. [TonyuyeHnue Merasios 1
64. I'enernyeckas cBsI3b METAIUIOB U UX COCIMHEHUI 1
65. IT\P Ne5 Pemenue skcrepuMeHTaIbHBIX 33134 10 TeMe «MeTamby». 1
66. O060061eHne 110 TeMe «MeTaibl H UX COEIUHEHN. 1
67. KounrpoabHnas padora Ne 3 mo teme «MeTauibl M HX COeMHEHUSD). 1
68. Paznen 5. Xumusi ¥ OKpy:Kawuias cpeaa. 6
69. XuMUYeCKuit COCTaB IUIAHETHI 3eMJIA. 1
70. OxpaHa OKpYXaroIIel Cpellbl OT XUMUIECKOTO 3arpsi3HEHUSI. 1
71. 3ammTa NpOeKTOB Ha TeMy «XUMHS U OKPYXKAroIIas cpeia 1

(1).




72. 3amuTa IpPOEKTOB HAa TeMY «XUMHS U OKPYXKArfoIIas cpeia 1
2.

73. O06o001ieHue 10 TeMe «XHMHUS M OKPYKAIOIIas Cperay. 1
Pa3zgen 6. O0oOuIeHHe 3HAHMIT MO XHMHHM 32 KYPC OCHOBHOW IIKOJBIL. 24
Moaroroska k OI'.

74. Bemectsa (1). 1

75. Pemienne 3aga4 nNoBBIIEHHON CIIOKHOCTH

76. Pemenune KlMMos OI'D

77. Pemrennie KNUMoB OI'D

78. Bemectna (2). 1

79. Pemenne SkcriepuMeHTANBHBIX 33189

80. Pemenue 3amau Ha Temy «PacTBOpEI»

81 Pemenne KMMos OI'D

82. Xummueckue peakuun (1). 1

83. Xummuueckue peakuuu (2). 1

84. XUMHYECKHE CBOMCTBA MPOCTHIX BELIECTB. 1

85. XHUMUYECKUE CBOMCTBA CIIOKHBIX BEILECTB. 1

86. KauecTBeHHbIE peakIiy Ha HOHBI 1 HEKOTOpBIE ra3000pa3Hble Bemectna (1). 1

87. KauecTBeHHBIE peakIiy Ha HOHBI M HEKOTOPHIE Ta3000pa3HbIE BemecTna (2). 1

88. Pemenune pacué€rHbix 3ama4 mo xumud (1). 1

89. Pemenne pacu€THBIX 33134 110 XUMHH (2).




90. Pemenne pacuéTHbIX 33724 110 XUMUH (3).

1. Pemenne KlMMos OI'D

92. Pemenne KlMMos OI'D

03. Pemenune KlMMos OI'D

4. UroroBas KoHTpoNbHas paboTa

05. VYpok-urpa «3HaTOKH XUMHUN.

96. VYpok-urpa no xumun «4ro? I'ne? Korna?»

97. 0O060061IeHHE TI0 KypCy «XuMus. 9 Ki1acey.
(Meostcoynapoonwiit 0env cemvu 15 mas)

98-99 | Peseps




MaTepl/laJIbHO-TeXHPl‘leCKOC OCHAIICHHUCE:

Hamypanvhvie o6vexmbi:

Konnexyuu munepanog u copnvix nopoo;
Konnexyuu memannos u cnnagos;
Xumuueckue peaxmugol u Mamepuabl:

Haubonee yacTo ucnonszyemsie:

D)IIpocTsie BemecTBa: MeIb, HATPUN,KAJIBIIMM, MarHUH, KeJie30, IUHK;
2)okcuabl: Meau(||),kampims, sxene3a(|||),Maraus; IuHKa;

3)KHUCIIOTHI: CepHasi, COJIsTHAs!, a30THAs;

4)oCHOBaHMSI - THIPOKCHIBI: HATPUS, KAIBIINS, KaJIHs, BOJHBIA PACTBOP aMMHUAKA,

5)conu: xnopuasl HaTpusi, Meau(||),amoMuHMs, xKene3a(|||);HuTpaTsl Kanus, HaTpus, cepedpa; cyabgaTsl
meu(||),xenesa(||),xenesa(|||),aMMoHusT; HOAUA Kausi, OpOMUI HATPHS,

6)opraHMyecKue COEAMHEHMs: ATAHOJ, YKCYCHas KHCJIOTa, METUJIOBBII
opaHXkeBbId, (eHondranrent, Jakmyc. Xumuueckas 1abopamopHas nocyod,
annapamul u npuUOOpLL.

1)ITpuGops! mist paboTHI ¢ Ta3aMu;

2)anmapaTsl ¥ IPUOOPHI TSI OTIBITOB C TBEPIBIMU, KHUIKUMHU BEIIECTBAMH;
3)u3mMepuTeNbHbIE TPUOOPHI U IPUCIIOCOOJICHHS TSI BBIITOTHEHUS OTBITOB;
4)cTeKIIsTHHAS M TUIACTMACCOBas OCY/a U MPUCIIOCOOICHHS IS TPOBEICHUS OIIBITOB.
Mooenu:

HaGopsl  moneneit  aToMOB  [UIi  COCTaBJICHHS
[IAPOCTEPIKHEBBIX Mojienei MOJIEKYJI;
Kpucrannuyeckne pemerku coen.

Yuebnvie nocobus na neuammnoii ocrnose:

Ilepnoauueckas cucrema xuMuueckux aneMeHToB J[.M.Menneneesa;

Tabnuua pacTBOPUMOCTH KUCIOT, OCHOBAaHHM COJIeH;

DIEKTPOXUMUYECKUI Pl HAPSHKEHU METAJJIOB;

AJNTOPUTMBI TIO XapaKTEPUCTUKE XUMUYECKUX IJIEMEHTOB, XUMUYECKUX PEAKIIUHN, PEIICHUIO 3a]1a4.

Jluoakmuueckue mamepuanvl: pabouyue TETpaaud Ha II€YaTHOM OCHOBE,
UHCTPYKLIUHU, KAPTOUKH € 3aJaHusAMH, Tabiuisl. 7CO u meduapecypcol:

Kommnbrotep; komiexius 00yJaronux IUCKOB M0 XUMUH.
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