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1. HosicHuTEALHAA 3aNIHCKA
Xumus 9 kiaacc (66 yacoB)

Pabouas mporpamma mo XMMHH COCTaBlieHa Ha OCHOBE (heepaqbHOr0 KOMIIOHEHTa rOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOTO OOIIEro 0Opa30BaHMSA W HAa OCHOBE MPOTrpaMMbl aBTOPCKOIO
kypca xumuu 1uist 8-11 kiacco O.C. ['abpuensana (B ocHoBe YMK nexxatr npuHUMIIBI pa3BUBAIOIIETO U
BOCHIHTHIBatoLEro ooyuenus. [lociaenoBaTebHOCTh MU3yYEHUS] MaTepualia: CTPOEHUE aToMa — COCTaB
BellecTBa — CBoicTBa). Pabouas mporpaMma npegHazHaueHa JUIsi M3YYEeHHUS XMMHHM B 9 Kiaccax
o0mieo0pa3oBaTeabHONM MIKOJBL. JlaHHAs IporpaMMa COCTaBJICHA K YIeOHO-METOIUYECKOMY U «XUMHUs. 9
KJIacC» M3JaTeNbCTBa 00IIe00pa3oBaTeNbHbIX 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
nporpaMMa paccuMTaHa Ha MpernojaBaHue Kypca XMMHUU B B 9 kiacce — 2 4aca B HEJleto, 68 4acoB B TOJI.

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

1. CanutapHo-3nugemuosiornueckue npasuia u Hopmarusel CanlluH 2.4.2.2821-10 «CanuTtapHo-
SMUJEMHUOJIOTHYECKUE  TpeOOBaHUST K  YCJIOBUSIM M OpraHu3aluu  OOy4deHuss B
0011e00pa30BaTeIbHBIX YUPEXKICHUAX Y, 3aperucTpupoBannbie B Muntocte Poccun 03 mapra 2011
rojia, perucTpanoHHbiii Homep 19993,

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

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

4. IlpumepHble IporpamMMbl MO XHWMHUH, pa3pabOTaHHbIE B COOTBETCTBHM C TOCYAApCTBEHHBIMU
oOpa3oBaTenbHbIMU cTaHgapTamu 2004 .

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

3. Llesqin n3yveHus Kypca

szuenue XUMUU 8 OCHOBHOIL UWIKOJ1e HanpaejieHo na oocmuiceHue 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 TOTPEOHOCTSAMH; [] BOCHHMTAHHE OTHOLICHHUS K
XUMHHU KaK K OJHOMY M3 (i)YH}IaMeHTaJ'H)HBIX KOMIIOHCHTOB C€CTCCTBO3HAHUA HU DOJICMCHTY
00111€4eNTOBEYECKON KYIbTYpPHI;

. NpuMeHeHHe MOJYyYeHHBIX 3HAHMIA M YMeHWil 171 0€30MacHOrO HWCIOJIb30BAaHUS BEIECTB U
MaTepuaioB B OBITY, CEJILCKOM XO3SIIICTBE M HA MPOU3BOJCTBE, PELICHUS MPAKTUYECKUX 337ad B



MOBCEIHEBHON KU3HU, MPEAYNPEXACHUS SBICHUM, HAHOCSIIMX BpeJ 3J0pPOBBIO UEIOBEKa M
OKpYKarollen cpere.

9 kJaacc (BTOpOii roja o0yyeHnus)
JIMYHOCTHBIMH pe3yJIbTaTaAMHU H3yYCHHUS MpeIMeTa « XUMHS» B 9 Kilacce SBIISIOTCS CICAYIONINE YMCHHS:

Oco3HaBaTh €IMHCTBO W ILEJIOCTHOCTh OKPYKAIOLIEr0 MHPA, BO3MOYKHOCTH €ro I03HAaBaeMOCTH H
00BSCHUMOCTH Ha OCHOBE JIOCTUKEHUI HAYKU.

[TocTeneHHO BBICTpanBaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33PEHUE: OCO3HABATh

HOTpeOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHCIIE U B paMKax

CaMOCTOATENILHON JEATEIbHOCTH BHE IIKOJIBI; OLICHUBATh )KU3HECHHBIE CUTYAIlUH C

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

HKOJIOTUYECKUM PUCK B3aUMOOTHOILIEHUI YEJIOBEKA U IIPUPOJIBL.

Br10upath mocTynKku, HallelIeHHbIE HAa COXpaHEeHUe U OepexXHOEe OTHOIICHUE K IPUPOIe, OCOOCHHO JKUBO,
u3berasi MPOTHUBOMOJOXKHBIX IHOCTYIKOB, IOCTEIIEHHO y4yachb W OCBauMBas CTPATETHIO PALMOHAIBHOTO
IIPUPOJOTIOIB30BAHMS.

Cpeocmeom pazgumus TMYHOCTHBIX PE3YJIbTATOB CIIY)KAaT YUE€OHBIN MaTeprall U MPOAYKTUBHBIC 3aIaHUsI
y4eOHHUKa, HalleJIeHHbIe Ha 6-10 JMHMIO Pa3BUTUS — YMEHHME OLCHMBATh IOBEJCHUE YellOBeKa C TOUKU
3peHusl XUMUYECKOM 0€30I1aCHOCTH MO OTHOIIEHHUIO K YEJIOBEKY U MPUPO/IE.

MeTanpeaMeTHBIMM pe3y/IbTaTaMU U3y4eHUs Kypca « XUMUsD» ABJsieTCs ((OpMUPOBaHUE YHUBEPCATbHBIX
yueOnbIx nevicteuii (YY /).

Pecynsmusnvie YVJI:

CamocrosTenbHO OOHApY)KHMBaTh W (POPMYIHPOBATH YUEOHYIO MPOOJIEMY, ONpPEACNsATh LEeNb y4eOHOU
NesITeIbHOCTH, BEIOUpPATh TeMy IpoeKTa. BpiiBUraTh Bepcuu perieHus npoosieMbl, 0CO3HABATh KOHEUHBIN
pe3ynbTart, BBIOUPATh U3 MPEATIOKEHHBIX U UCKaTh CAaMOCTOSITEIbHO CPEJCTBA TOCTHXKEHUS LIENH.
CocraBnsTh (MHAMBUAYAJIBHO WIN B TPYIIE) TUIaH PEeLIeHUs IPpoOIeMbl (BBIMOIHEHUS IPOEKTA).

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

B numanore ¢ yuuteneM coBepUIEHCTBOBATH CAMOCTOSITENILHO BEIPAOOTaHHBIE KPUTEPUHU OLIEHKH.
CamocTrosiTensHO 00HAPYXHUBATh U (HOPMYIUPOBATH MPOOJIEMY B KIIACCHOW M MHIUBUIYAIbHOW y4eOHOM
JEATEIBHOCTH.

BoiaBurate Bepcuu penieHus npoosieMbl, 0CO3HABaTh KOHEUHBIN pe3yNbTat, BBIOUPATh U3 MPEAI0KEHHBIX
Y UCKaTbh CAMOCTOSATEIBHO CPEJICTBA JOCTH)KEHHUS LIENIH.

CamocTosTenbHO 0CO3HABaTh MPUYMHBI CBOETO YCIeXa WM Heyclexa M HaXOAUTh CIOCOOBl BBIXOJA U3
CUTYalluu Heycrexa.

Cpeocmeom popmuposanus perynaTuBHbIX Y'Y ]l ciy’kaT TEXHOJOTHS MpOOJIEMHOro Auajora Ha 3Tare
W3YYEHUS HOBOTO MaTepuana M TEXHOJIOTHUS OIEHUBAHUS 00pa3oBaTEeNbHBIX TOCTHXKEHHH (y4eOHBIX
ycnexoB). [losnasamenvuvie YVJI:

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

OcymiecTBISITh CpaBHEHHE, CEPUAIMI0 M KIACCHU(PUKAIMIO, CAMOCTOSITEILHO BBIOMpass OCHOBAaHWS H
KPUTEPUU JIJIS1 YKA3aHHBIX JIOTHYECKUX OTIepaIfii; CTPOUTH KJIacCU(UKAIIUIO HA OCHOBE TUXOTOMUYECKOTO
JesieHns (Ha OCHOBE OTPUIIAHUA).

CTpOI/ITB JIOTUYCCKOC paCCYXKACHNEC, BKIIIOYAIOIICC YCTAHOBJIICHHUE TPUYNHHO-CIICACTBCHHBIX CBSI3EI.
COB,[[aBaTB CXEMATUYCCKUC MOJICIIN C BBIACJICHUEM CYIICCTBCHHBIX XaPAKTCPUCTUK 00BEKTA.

CocTaBnTh TE3UCHI, pa3IMyYHbIE BUIBl IJIAHOB (MPOCTHIX, CIOXKHBIX U T.I.). [IpeoOpa3oBbIBaTH
uH(pOpMaIo W3 OJHOTO BUJA B APYrou (TabIuIly B TEKCT U TIp.).

BbIunThIBaTh BCE YPOBHH TEKCTOBOM MH(OPMAITHH.



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

YMeTh HCIOJIB30BaTh KOMIIBIOTCPHBIC W KOMMYHUKAIIMOHHBIC TCXHOJIOITMHW KaK HWHCTPYMCHT IUJIA
JOCTHIKCHHA CBOHUX ueneﬁ. VYmern BI)I6I/IpaTB AICKBATHBIC 3a1a4€ HHCTPYMCHTAJIBHBIC IIPOIpaMMHO-
arrapaTHbIC CPpCACTBA U CCPBUCHL.

Kommynuxamuenvie YVJI:

CaMOCTOSATEIPHO OpPraHW30BBIBATH Y4eOHOE B3aMMOJICHCTBUE B Tpymie (ONpeaensTh OOIIHe e,
pacnpeaensiTh pojiu, JOroBapyuBaThCA APYT C APYTOM U T.10.).

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

Cpeocmeom popmuposanus KOMMYHUKATUBHBIX YVY]J[ cioyxaT TEXHOJOTHsS MPOOJIEMHOTO aualiora
(moOy>xIaroImuil U MOABOASAIINI AUAJIOT) U paboTa B MaJbIX TPyIax, TAKKE UCIOIb30BAHNE HA ypOKax
3JIEMEHTOB TEXHOJIOTUU MPOJYKTUBHOTO YTEHHUS.

HpeIIMeTHLIMI/I pe3yJbTaTaMi U3YUCHHA IPpEAMETA «XHUMUS SIBASIOTCS:

1.B no3naBarenbHoii cepe:

JaBaTh OMNpPENENICHUS W3YYCHHBIX MOHATUN: «XMMHYECKHH JIIEMEHT», «aTOM», «HOH», «MOJEKYIay,
«IPOCTHIC U CIIOKHBIE BEIIECTBA», «BEIIECTBO», «XHUMHUYECKas (HOpMyia», «OTHOCHTEIbHAs aTOMHAas
Maccay, «OTHOCUTENbHASI MOJIEKYJISIPHAS Maccay, «BAJIGHTHOCTDY, «CTETIIEHb OKUCIICHHS,

CKPUCTAJUIMYCCKAA pPCHICTKA», «OKCHIAbI», «KHCJIOThID», «OCHOBAHHI), «COJIKU», ((aM(I)OTepHOCTB»,
«MHIOUKATOpP», ((HCpI/IOIlI/I‘-IeCKI/If/'I 3aKOH»,

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

(CHETUYCCKAsA CBA3b», KOKHUCJICHUC), KBOCCTAHOBJICHUCY, «QJICKTPOJIUTUUCCKAA JUCCOLIHUALIUS,
«CKOPOCTh XUMHUYECKOU p€aKinuu»; OIMNCaATb ACMOHCTPALIMOHHBIC KW CAMOCTOATCIBHO
MMPOBECACHHBIC XUMHWYCCKUC SKCIICPUMCHTBI;

OMMUCBIBATHL W pa3jndaTb H3YYCHHBIC KJIACChl HCOPTraHUYCCKUX COGHHHCHHﬁ, IMPOCTBIC U CJIOKHBIC
BCIIECTBA, XUMHWYCCKUC PCAKIINH, KJ'IaCCI/I(l)I/II_II/IPOBaTB HU3YUYCHHBIC 00BEKTHI U SIBJICHUA,

ACJIaTb BBIBOABI W YMO3AKIIFOUCHUS U3 HaGHIOI[eHI/Iﬁ, HU3YUCHHBIX XHUMHUUYCCKHUX SaKOHOMepHOCTeP’I,
IMPOrHO3UPOBATH CBOMCTBA HCU3YUYCHHBIX BCUICCTB 110 aHAJIOTHUH CO CBOMCTBaMH HU3YYCHHBIX;

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

2. B 1eHHOCTHO - OpMEHTALIMOHHOM c(epe: aHATU3UPOBATH U OLIEHUBATD TIOCIEACTBUS IS
OKpPY>KaroIel cpeibl OBITOBON U MTPOU3BOICTBEHHOM JICSITEIIBHOCTH YEJIOBEKA, CBI3AHHOM C
nepepaboTkoii BemecTs; B TpynoBoii cdepe: npoBoAUTE XUMUYECKUN IKCTIEPUMEHT; B
c(epe Oe30macHOCTH KM3HeAESITEIbHOCTH: OKA3bIBaTh MEPBYIO IIOMOIIIb IPU OTPABJICHUSAX,
0’KOTax M IPYT'HX TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JJAOOPATOPHBIM 000PYI0BAaHUEM.

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

* BOKHEHIINX XUMUYECKNX MOHATHI: XUMHUYECKHH 2JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE ATOMHAS U
MOJIEKYJISIpHAsT MAcChl, HOH, XUMHYECKasi CBS3b, BEIIECTBO. KJIACCH(PHKAIIMS BEIIECTB, MOJb, MOJSpHAs
Mmacca, MOJISIpHBIN 00beM, XUMHUECKas peaklus, KilacCu(UKalUs peakiuii, 3JeKTPOIUT U HEIJIEKTPOJIHT,
IEKTPOIUTUYECKAS JUCCOLUALIUS, OKUCIUTENb U BOCCTAHOBUTEIIb, OKUCICHUE U BOCCTAHOBJICHUE;

¢ OCHOBHBIX 3aKOHOB XUMHHU: COXPAHCHUSA MACChI BCIICCTB, ITIOCTOSIHCTBA COCTAaBa, HCpI/IOIlI/IquKI/Iﬁ 3aKOH;
¢ Ha3bIBaTh: XUMHWYCCKHUEC DJICMCHTBI, COCAUHCHUA N3YYCHHBIX KJIIACCOB;

* O0BSICHATh (PU3UYECKHI CMBICII aTOMHOTO (TOPSAKOBOI0) HOMEpa XMMHUYECKOTO 3JIEMEHTa, HOMEPOB
IpyNIbl ¥ IEpHOJa, K KOTOPBIM 3JIEMEHT NMPUHAUIEKUT B nepruoaudeckoi cucreme .M. Menneneesa;
3aKOHOMEPHOCTH M3MEHEHUS CBOICTB 3JIEMEHTOB B IpefesaX MajblX MEPUOIOB U INIABHBIX MOATPYIII,
CYIIHOCTb PEaKIIMi HOHHOTO OOMEHa;



*XapaKTepU30BaTh: XMMHYECKUE DJIEMEHTHI (OT BOJOpOAA 10 KajbIlMs) HA OCHOBE MX IOJIOKEHHUS B
nepuoanydeckoit cucreme .M. MenneneeBa n 0cOOEHHOCTEH CTPOSHHS UX aTOMOB; XUMUYECKUE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIECTB;

* ONPECIIATh: COCTaB BEMICCTB MO UX (HopMysiaM, IPUHAIICKHOCTh BEIIECTB K OMPEACICHHOMY KIIacCy
COCIMHEHUM, TUIMBl XUMHUYECKUX PEAKIUi, CTENeHb OKHUCJICHHUS JJIEMEHTA B COCIUHEHUAX, THII
XUMUYECKON CBSI3HM B COSAMHEHUSAX, BO3MOKHOCTh ITPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa; COCTaBJIATh:
dbopMyIIbI HEOPTAHUYECKUX COCIUHEHHMI H3yYEHHBIX KIIACCOB; CXEMbI CTPOEHUS aTOMOB MepBbIX 20
3JIEMEHTOB nepuoandeckon cucteMol .M. MenneneeBa; ypaBHEHHUS] XUMUYECKUX PEAKIINIM;

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

* BBIYMCIIATH: MAaCCOBYIO JIOJNIIO XMMHYECKOTO JJIEMEHTa HO (popMyiie COCTUHEHHS; MAacCOBYIO JIOJIO
BEIIECTBAa B PaCcTBOPE; KOJIWYECTBO BEIIECTBA, 00bEM HIIM MacCy MO KOJMYECTBY BEUIECTBA, 00BEMY HIIU
Macce peareHTOB WIN IIPOAYKTOB PEAKIUY;

Hcnonp3oBanne npuoOpeTEHHBIX 3HAHUN M YMEHHH B MPAKTHYECKOW NEATETbHOCTH M TOBCEIHEBHON
XKHU3HM JUId: O€30I1aCHOro OOpallleHUsl C BELIeCTBaMHM U MaTepHajaMM; 3KOJIOTHYECKH TIPaMOTHOIO
IIOBEJICHUS B OKPYKAIOIIEH Cpesie; OLICHKH BIUSAHUSA XUMUYECKOTO 3arpsA3HEHUS OKPYKAIOLIEH Cpeabl Ha
OpraHu3M 4eJOBEKa; KPUTUYECKOM OLEHKHM HMH(OpMAalMM O BELIeCTBAaX, HCIOJIb3yeMbIX B OBITY;
IIPUTOTOBJIEHUS PACTBOPOB 33JaHHON KOHLIEHTPALUK.

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

o0111e XUMUYECKHE CBOMCTBa Me: B3auMoaeiictesue ¢ HeMe, BoIoi, KHCIIOTaMU,
COJISIMU. KJIacCU(UKAIMIO CTJIABOB HA OCHOBE YEPHBIX (UYT'YH M CTajlb) U I[BETHBIX
METAIIJIOB, XapaKTePUCTHKY (DU3UIECKUX CBOMCTB METAJLIOB. OCHOBHBIE CIIOCOOBI
noytydeHus Me B IpOMBIIIUICHHOCTU. Ba)KHEUIIIME COCTUMHEHUS IIETOYHO3EMEIbHBIX
METAJLIOB

XHMHYSCKHE CBOMCTBA AJIFOMHHHA, J)KCJIC3Aa. O0BACHATH
3aKOHOMCPHOCTH U3MCHCHUA CBOMCTB 2JIE€MEHTOB-
MCTAJIJIOB B IIPEACIIAX INIaBHBIX IMOATPYIIIL;
XapaKTCPU30BaTh CTPOCHUC U O6IJ_II/Ie CBOMCTBA MCTAJJIIOB,

OIMCHIBATh CBOMCTBA BBICIIUX OKCHJIOB 3JIEMEHTOB-
METAJIJIOB ¥ COOTBETCTBYIOIIMX UM OCHOBAaHMIA;
OINMCHIBATh PEAKIIMA BOCCTAHOBJICHHS METAJUIOB U3
UX OKCHJIOB; XapaKTepU30BaTh yCIOBUS U CIIOCOObI
IPENYNPEXACHUs KOPPO3HH METAIIOB,;
XapaKkTepu30BaTh CBOMCTBA M 00JaCTH IPUMEHEHUS
METAJIJIMYECKUX CIUIABOB;

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

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

-MCII0JIb30BaTh NMPHOOPETEHHBIE 3HAHUS M YMEHHUS B NPAKTUYECKOH JEATeNbHOCTH M IMOBCEIHEBHOMN
KHU3HU: 17151 Oe30macHoro odpamieHus ¢ Me, 5konorndecky rpaMOTHOIO ITOBEJICHHSI B OKPYKaIoLIEeH cpene,
KPUTUYECKOH OLIEHKH HH(OPMAIIMHU O BEIIECTBaX, UCIOIb3yEMbIX B OBITY 3alIUCHIBATH YPABHEHUS pEaKIUii
B3aumozenicTeus ¢ HeMe, kucnoramu, COJIIMM, MUCIIOJIB3YsI 3JIEKTPOXUMHUYECKUH Pl HANPpsKeHUs: Me s
XapaKTEPUCTUKHA XUMUYECKUX CBOMCTB

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



3aMKMChIBaTh YPaBHEHUS pEaKINil XUMHUEeCKUX cBOMCTB kele3a (OBP) ¢ o6pa3zoBanuem
COEIMHEHUH C pa3IMYHbIMU CTENEHSAMHU OKHCIIEHUS; ONPEAEIATh COEAUHEHMS, COEPIKALLUE
nonsl Fe?* u Fe** ¢ moMomipio kauecTBEHHBIX peakiuii 06pamarses ¢ XMMUIECKOi TI0Cy10i U
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.

- CTPOCHUC aTOMOB I'aJIOI'CHOB, CTCIICHU OKUCJICHUA, (I)I/IBI/I‘-IGCKI/IC 1 XHUMHYECKHE CBOMCTBA.

-CBOMCTBA

CcepHOH

KHCJIOTEI B

CBETE

MIPEJCTaBICH

uit TO/I; -

OKHCJIUTENbH

b€ CBOMCTBA

cepHOM

KHCJIOTHI B

cere OBP; -

Ka4eCTBEHHY

10 PEAKIIUI0

Ha cynbdaT-

HOH. -

¢duznueckue

u

XUMHUYECKHE

CBOMCTBA

a3oTa; -

KpPYroBOpPOT

a3oTa B

MpUpOJE.

- CTPOEHHE MOJIEKYJIbl AMMHUAKA;

-JIOHOPHO-AKIIENTOPHBIN MEXaHU3M 00pa30BaHUS CBSI3M B MOHE AMMOHUSI;
-CBOMCTBa aMMHMaKa;

-crocoObl MOTYYEeHHSI U PACTIO3HABAHUS aMMHUaKa

- CBOMCTBA KHCIIOPOJHBIX COETMHEHUH a30Ta U A30THOM KUCJIOThI KAaK OKUCIUTENS.
- XapaKTepHU30BaTh CBOMCTBA YIJIEpOJa U AJIEMEHTOB MOATPYIIBI YIIepoaa

- CBOﬁCTBa, 3HA4YCHUC COC,Z[I/IHeHI/Iﬁ yrijepoda U KpEeMHHA B J)KMBOI M HEXXHUBOH npupoac. -COCTaBJIATb
CXEMBbI CTPOCHUSA aTOMOB XUMHUYCCKUX DJICMCHTOB -HCMCTAJIJIIOB,

-JaBaTh XapaKTEPUCTUKY JIEMEHTAM-HEMETalJlaM Ha OCHOBE MX moJioxkeHus B [ICX03;
-00BSACHATH CXOACTBO U PA3INYUE B CTPOSHUU aTOMOB 3JIEMEHTOB-HEMETAJIJIOB;

- OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX JIEMEHTOB-HEMETAIIJIOB;
- XapaKTepU30BaTh XMMHUYECKHE DJIEMEHThI-HEMETAIIJIBI MAJIBbIX IIEPUOJIOB;

- OIMCHIBAThH CBOMCTBA BBICIITNX OKCHU OB XUMHUYCCKHX 3JICMCHTOB-HCMCTAJJIOB MaJIbIX IICPUOJI0B, a TAKXKE
O6U.II/IC CBOMCTBA COOTBCTCTBYIOIIINUX UM KUCIIOT,

-CpaBHUBATb HCMECTAJJIbI C MCTAJUIaMU
- COCTAaBJIAATH CXEMbI CTPOCHUS aTOMOB I'aJIOTCHOB,
-Ha OCHOBaHWH CTPOCHHUA aTOMOB 00BACHATH U3MEHEHHE CBOMCTB I'aJIOTEHOB B Tpy1mIie;



-3aMUCHIBATh YPABHEHUS peakiuil ¢ Touku 3penus OBP

-XapaKTECpU30BaATb XUMHYCCKUEC JICMCHTBI ITOATPYIIIbI CEPHI;

-3alIMCBIBATh YPABHEHUS XUMHUECKUX PEAKLIMNA B MOJIEKYJISIPHOM U ¢ TOUKH 3peHust OBP

- ONHCHIBATH CBOMCTBA aMMHaKa ¢ TOUkH 3peHus OBP u ero ¢pusnonornyeckoe BO3CCTBIE HA OPraHU3M

- oOpaniatbes ¢ XMMHUYECKOM MOoCy10i U 1a00paTOpHBIM 000PYI0BaHHEM;

-TI0JTy4aTh U COOUPATh AMMHUAK;

-paCliO3HAaBATh ONBITHBIM ITYTEM daMMHAK

- COCTaBJIAATb CXEMBI CTPOCHHA aTOMOB 3JICMCHTOB MOATPYIIIILI YIITICPOda

- COCTaBIIATH (HOPMYJIBI COSAMHEHUN YTIiIepo/ia U KPEeMHHUsI, WITIOCTPUPYIOIINE CBONCTBA KapOOHATOB U

CHUJIMKAaTOB

-pacmo3HaBaTh paCTBOPHI KUCIIOT U IIEJIOUEH, XJIOPUA-, Cylb(dar-, KapOOHAT-UOHBI U HOHBI aMMOHWS,

- ONKCBHIBATH XMMHUYECKOE 3arpsi3HEHUE OKpYXarolled cpeabl Kak CJIEeICTBHE IPOU3BOJCTBEHHBIX
IIPOLIECCOB, CIOCOOBI 3alIUTHl OT 3arpsA3HEHMH MCIONb30BaThb NPUOOPETEHHbIE 3HAHWUS M YMEHUS B

HpaKTH‘leCKOﬁ JIEATEIILHOCTH U TTIOBCEIHEBHOM KU3HU JIJIS:

O0BACHEHUS XUMHYECKUX HBHGHHﬁ, IMPOUCXOJJAIIHUX B

pupo/e,

ObITYy M Ha TNPOU3BOACTBE;,  AKOJIOTMYECKU

I'PaMOTHOT'O ITIOBCACHUS B Oprmammeﬁ cpeac;

OLICHKH BJIMSIHHMS XUMHYECKOTO 3arpsI3HEHNs OKPYKAIOLIEH Cpelibl Ha
OpraHM3M 4YeJOBeKa U JPyTrue *KUBbIE OpraHU3Mbl; O€30IaCHOI0
oOpamieHus ¢ TOPIOYMMHU ¥ TOKCHYHBIMU BEIIECTBAMH, JIAOOPATOPHBIM
000pyI0BaHUEM; KPUTHUYECKON OLIEHKHU JI0CTOBEPHOCTU XUMHUYECKOM
UH(OPMaLIKK, TOCTYNAOLIEH U3 Pa3HbIX HCTOYHUKOB.

9 kiace

1. O6061menne 3HaHuil Mo Kypcey 8 kiaacca. XuMuuyecKue peakium.
Knaccudpukanus xumudeckux coeauHeHuil.Knaccupukanus XUMHYeCKHX
peakiuii. CkopocTh Xxumuueckux peakiuil. Karanus.Pemenne pacuéTHbix 3a1au
1o XUMUU. TPEHUHT B COCTABJIEHUHU YPaBHEHUH peaKivid.

2. XuMH4ecKHe peakiuuu B pacTBopax.
DNEeKTPONIUTHYECKAs nucconuanysa. OCHOBHBIE TTOJI0KEHUS TEOpUH
BJIEKTPOTUTHYECKON
JcCoUranuu. XUMUYECKUE CBOMCTBA KUCIOT KAK 3JEKTPOJIUTOB.XUMUYECKUE
CBOWCTBA OCHOBAaHMM KakK DJIEKTPOJUTOB.XUMHUYECKHUE CBOMCTBA COJIEW Kak
3IEKTpOIUTOB.I uaponns conei.Pemenne 3KkCrepuMEHTaIbHbIX 3a4a4 110 TEME
«DNEKTPOIUTUYECKAS TUCCOLTUALIUS.

3. HemeTa/ls1bl M UX COeUHEHUS.
OO1m1ast xapakTepucTiKa HeMeTayuioB.O01as xapakTepucTika eMeHToB VIIA-
rpynnsl — ranoreHoB.CoequHeHHsl ranoreHoB.M3yueHne CBOMCTB COJISTHOM
kucnotel. Xanbkorensl.  Cepa.CepoBogopon u  cyiabduasl.Kucioponnsie
coequHeHus cepbl.M3yueHne cBoiicTB cepHol kKucaoThl.OO01Ias XxapakTepucTuKa
anemeHTOoB VA-rpynmel. A3oT.Ammuak. Comu ammonus.[lonyuenne aMmmuaka u
n3ydenue ero cBoicTB.Kucnopomueie coemunenus aszora.dochop u ero

coeanneHus.O0mas XapaKTepUCTHKA JJIEMEHTOB IVA-rpymnmsl.
VYranepon.Kucnopogusie coequnenust yraepoaa.llonmyuenue yriekucioro rasa.
KavecTBenHnas peakuus Ha KapOoHaT-
noHBL. YTaeBonopoasl. Kucinopoaconepxaniue OpraHUYECKUe

coeauHenus. Kpemaui Hu ero coenuHenud.CuinkaTHas
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npoMelinuieHHOCTh. [loyueHue HemeTasuioB. [ Tonyuenne BOKHEHIIINX
XUMHYECKHUX COCTUHEHHI HEMEeTalJIOB.

4. MeTayibl U UX COeIMHEHHUS.
OOmasi XapakTepUCTUKa METAIOB. XMMUYECKHUE CBOMCTBA MeTauioB.O0mas
XapaKTEePUCTHKA 1eMEHTOB [A-

rpynnbsl.O0mas xapaktepuctuka 3neMeHToB I[A-rpynmnel.KécTkocTh BOABI U 13
crocoObl e€ ycTpaHeHMs.AIOMUHUNA U ero coenuHeHus.)Keneso u ero
coenuHeHus. Pemenne AKCIIEPUMEHTAJIbHBIX 3a1a4y 1o TeMe

«Metamibi».Koppo3uss MeTajuioB M crnocoObl 3amuThl 0T He€.Meramisl B
npupoge. Ilonsatue o

METAJLTYPTHH.

5. XuMus u oKpy:xamoumas cpeaa.
XHUMHYECKUHN COCTaB IJIAHEThl 3eMJyisl. XUMHUECKOE 3arpsi3HEHUE OKpYKaroulei 5
cpenbl U ero mocienctBus. OxpaHa OKpyXarolleld cpeabl OT XUMHUYECKOIro
3arpsi3HCHMUSL.

6. O0001eHHe 3HAHMIT 10 XMMMH 32 KYPC OCHOBHOM INKOJIbI.
IMoaroroska k OI'D.
Bemecrsa. Xumuueckue peakuuu. OcHoBBI HEOPraHU4YeCKOn 10
XAMHHU. XHUMHUYECKHE CBOWCTBA IMPOCTBIX BEIIECTB.XHUMHUYECKHE CBOMCTBA
CII0KHBIX BelecTB.KauecTBeHHBIE peakiini Ha MIOHBI 1 HEKOTOPhIE ra3000pa3HbIe
BelecTBa. Pelienne pacy€THhIX 3a/1a4 IO XUMUHU.

7. Pe3eps. 3

DopMBbI ATTECTANNH YIAIIMXCH
ATTecTranus y4danuxcsi, IpoBOJIUMasi B CUCTEME, TTO3BOJISIET, HAPSATY C (DOPMUPYIOIIUM KOHTPOJIEM
MPEeIMETHBIX 3HAHUH, MPOBOAUTH MOHUTOPUHT YHUBEPCATbHBIX U MPEIMETHBIX yU4EOHBIX NEHCTBUI.
Pabouas mporpamMma npeaycmaTpuBaeT ciieayromiue GopMbl aTTECTAIIMU TKOJIbHUKOB:

1. TlpomexyrtouHas (popMHpyrOLIas) aTTeCTaIHS:

e caMocCTOsTeNbHBbIE paboTHI (10 20 MUHYT);
e naboparopHo-TipakTHueckue padotsl (0T 20 10 40 MUHYT);
e (ponTanbHBIC ONBITH (10 10 MUHYT);

e JIMarHOCTHYECKOE TECTUPOBAHHE (OCTATOUHBIE 3HAHMS IO TEME, YCBOEHHE TEKYIIero y4eOHOro
MaTtepHaia, COyTCTBYIOIIee TOBTOPEHHE) — 5 ...25 MHUHYT.

2. HroroBas (KOHCTaTUPYIOIIasi) aTTECTAIINS:

e  KOHTpOJIbHBIE paboThl (40 MUHYT);
e YCTHBIE U KOMOMHUPOBaHHBIE 3a4eThl (10 40 MUHYT).

XapakTepHble ~ OCOOCHHOCTHM  KOHTPOJbHO-U3MepUTENbHbIX  MartepuanoB  (KHUM)  ans
KOHCTaTUPYIOLIEH aTTeCTalluu:

e KUM cocraBnstoTcst Ha OCHOBE KoaudukaTopa;



e KM cocTaBisioTcss B COOTBETCTBHE C 000O0IIEHHBIM IUIAHOM;

e KOJMYECTBO 3aJaHUil B 0OOOIICHHOM IUTaHE OMPEAEISETCS MPOJAOIKUTEIHHOCTEI0O KOHTPOIBHON
paboThl U BpEeMEHEM, OTBOJMMBIM Ha BBINOJHEHHE OJIHOTO 3aJaHUsl JAaHHOTO THMAa U YPOBHS
CJI0’)KHOCTH 110 HOpMaTuBam EI'D

e TEMaTHKa 3aJ[aHUN OXBATHIBACT IIOJHOE COJEPKAHWE HW3YUYEHHOTO Y4YeOHOTO Marepuayia u
COJIEPKUT JIEMEHTBI OCTATOYHBIX 3HAHUIA;

Pabouas nmporpamma pa3paboTaHa ¢ y4eTOM CIEAYIOUINX 0COOEHHOCTEH:
B opranmn3zanuu o0pa3oBaTe/ibHOM 1eATEJILHOCTH OYIYT HCIOJIb30BAHBI
e HMunuBugyanpHbIe 00pa30BaTEIbHBIC MAPIIPYTHI
o Pa3noypoBHeBbIC 331aHUS
e Coznanue y4eOHBIX MPOEKTOB (BUICODUIBLMBI, MPE3CHTAITUH )
e DJIEMEHTHI CaMOOOPa30BaAHUS

e Conmanu3zanys y4yaiuxcsi CpeJCTBaMH MpeaAMeTa — OpraHu3aius 00CYKICHUS U PEIICHHS COIUATBHO
BaKHBIX OOIICCTBEHHBIX MTPOOIIEM

e HccnenoBarenbckasi BHEYpOUHasl 1€ATEIbHOCTh

e IIpeeMCTBEHHOCTH METOJIOB, ITOAXOI0B U GOPM OOYUSHUS MKy CTYIICHIMH 00pa30BaHUs
e 3ananus B popmare EI'D

e Cucrtema TUarHOCTHYECKUX PabOT (BXOISAIINUX, TPOMEKYTOYHBIX, KOHTPOJIbH



«BHeceHbl H3MeHEHHSI B TEMATHYECKOE MJIAHUPOBAHHE C YY€TOM MPOrpaMMbl BOCITUTAHUSD)
KasiengapHo-reMaTuyeckoe IjiaHupoBaHMe MO XUMHH. IKJjIace (2 yaca B Hejel110, 66 4acoB B roj)

No Tema Koa-Bo Moxaysb BoCIHTATEIbHONH MPOrpaMMbl JlaTta npoBeneHust
42C00B «IkoabHBIA Kype»
IIpakTuyeckue KonTpoabHbie
padoThI, padoThI
JadopaTopHbie
Paszpnen 1.0000menue 3HaHui o Kypcey 8 kiaacca. 5 Jenw 3nanui

XuMHYecKUue peakuuu. . . .
Bcepoccuucxuu OmMKpbslmbslu ypoK

«OBb/K» (ypok noozomoexku oemeii K
0eliCMEUAM 6 YCI06UAX PA3TUUHO20 POOa
Upe36LIYAIHBIX CUMYAYUIL)

Jenv conuoapnocmu 6 6opuvoe c
meppopuzmom

Pa3zpen 2. Xumuyeckue peakuuu B pacTBopax. 8 Heodena 6e3onacnocmu 00poxHcHozo
osudicenun
Bcepoccuiickuii omkpoimotit ypox
«ObZK» (npuypouennstii ko /{nio
Zpasicoanckoii 00oponvt Poccuiickoii
Deoepayuu)

)

Pasnen 3. Hemerasibl U X COeIMHEHUSI. 24 Mesicoynapoonutii 0eHb
moaepanmuocmu
Meostcoynapoonstii 0env UHEATIUN08

Paznen 4. MeTasibl | 1704 13 ﬂeub poccuﬁc,{oﬁ HayKu
COCAUMHCHUSA.

Jenv 3augumnuxa Omeuecmea




Bcepoccuiickuit omkpoimotii ypox
«ObJK» (npuypouennstii K
npaszonoeanuio Bcemupnozo ousn
2PAXsCOAHCKOU 000POHbBL

/enw poccuiickoii nayku
enwb 3auqumnuxa Omeuecmea

Bcepoccuiickuit omkpoimutit ypox
«OBbJK» (npuypouennulii K
npazonoeanuro Becemupnozo ons
2PaXsHCOAHCKOU 000pPOHbL

Paspea S. Xumus U oOKpy:Kapumas cpeaa.

Meostcoynapoonwiii HceHcKuil OeHb

Pa3nen 6. O6001eHre 3HAHMIT IO XUMUM 32 KYpC
ocHOBHOI# mKkoJkl. Iloaroroska xk OI'D.

10

Bcepoccuiickuit omkpuimatit ypox
«OBbZK» (0enb noxcapnoit oxpamnsl




«Pa3paboTraHo ¢ yuyeToM padoyeil MporpaMmMbl BOCIIUTAHUS)
KanenaapHo-remaTudeckoe njiaHupoBanue(66 yacon)

No Tema Koua-Bo KanennapHusie cpoku npoBexeHust
4acooB
Pa3gen 1.00001meHue 3HaHUil Mo Kypey 8 ki1acca. XuMuyeckue peakuuu. | S ITo mnany Io ¢axry
1. Krnaccudukaims XMMHUYECKUX COCMHEHHH. 1
( Henv 3nanuitl.09.2021)
Bcepoccuiickuit omkpoimutit ypox «ObK» (ypok noozomoeku
demeii K O0€lCMEUAM 6 YCI0BUAX PA3IUUHO20 pPOOA
upezevtuaiinvix cumyauyuir)1.09.2021
Jlenwv conuoapnocmu ¢ d6opvoe c meppopuzmom (3.09.2021)
2. Krnaccupukamus XUMHYeCKHX PEaKIIHi. 1
3. CkopocTh XUMHYecKux peaknuit. Karanms. 1
4. Pemennie pacu€THbIX 3a/1a4 10 XUMUHU. 1 Kouncnekr
5. Tpenunr B COCTABJICHUU YPaBHEHUH PEaKLIUM. 1 Koncnekr
Paspnen 2. XumMuuyeckue peakuum B pacTBopax. 8
6. DNEKTPOIUTHIECKAS AUCCOITHATIHSL. 1
7. OCHOBHBIE MOJIOKEHHUS TEOPUH JICKTPOJIUTHUECKOMN AUCCOLUALINY. 1
8. XuUMHYECKHE CBOMCTBA KUCIIOT KaK 3JIEKTPOJIUTOB. 1
0. XuUMHUYECKHE CBOMCTBA OCHOBAHUMN KaK 3JIEKTPOIUTOB. 1

( Heoena 6e3onacnocmu 00poxcnozo osudicenus 28.092021)




10. XUMHUYECKHE CBOMCTBA COJIEH KaK 3JIEKTPOJIUTOB. 1
11. I'maponus coneil. 1
Bcepoccuiickuit omkpeimutit ypox «ObK» (npuypouennsiii ko
Jnro epasicoanckoii o6oponst Poccuiickoii
Deoepayuu)4.10.2021)
12. Pemrenne skcriepuMeHTaNIBHBIX 33/1a4 IO TEME 1 C. 52,
«IJEKTPOIUTHYECKAS TUCCOLIHALIS. MOBTOPHUT b § 1-9,
MOATOTOBUTHCS K KOHTPOJIb HOM
pabore.
13. Konrponbnas padora Ne 1 o Teme «XuMHUYeCKHE peakluy B paCTBOPax». 1 KonrpomnbHas padbora
Paznen 3. HemeTannbl U HX cOeJUHEHM. 24
14. OOmas xapakTepHUCTHKa HEMETAIJIOB. 1
15. OOm1ast xapakTepuCcTHKa 1IeMeHTOB VIIA-TpymIis! — raqoreHoB. 1
16. CoeMHeHMS TaJIOTCHOB. 1
17. Uzyuenue CBOMCTB COJISIHOM KUCIIOTHI. 1 [pakrrdeckas padora Ne 2
18. Xanbkorens. Cepa. 1
19. CepoBosiopoa U CyIbGUABL. 1
20. Kucnopoanbie coeiMHEHUS CEPBI. 1
21. Nzyuenue CBOMCTB CEPHOMN KUCIIOTHI. 1 C.86 pemienue 3a1a4
22 OOmmas xapakTepHUCTHKa 371eMEHTOB V A-rpymnmbl. A30T. 1
23. Ammuak. Conr aMMOHHUSL. 1
( Mescoynapoonwiit oenv monepanmnocmu 16.11.2021)
24. INomyyenne aMMuaka 1 U3y4€HHUE €ro CBOICTB. 1
25. Kucnoponnsle coeuHeHns a30Ta. 1




26. dochop u ero coequHEHMSI. 1
27. O0mas xapakTepUCTHKA AIeMeHTOB [V A-Tpymmb!. 1
VYrnepoa.
( Mestcoynapoonwtii denv uneanuoos 3.12.2021)
28. Kucnoponnele  coequHeHUs yraepoaa. 1
29. [Monyuenue yriaekucnoro raza. KauecTBeHHas peakuusi Ha KapOOHAT-HOHBI. 1
30). YrneBonopoibl. 1
31. Kucnopoacoaepxaiiiue opraHi4ecKue COeIMHEHUS. 1
32. KpemHuii u ero coenvHeHusl. 1
33. CunukaTHasi IPOMBIIUIEHHOCTD. 1
34. [Honyuenue Hemera JIJIOB. 1
35. [Honyyenne XMUMUYECKUX HEMETAJLIOB. BOXKHEUIINX COCTMHEHUI 1 § 27,
noBTOpuT b § 10-26
36. 0O60061IeHNEe 1o TeME 1 § 10-27, HOATOTOBUTHCS K KOHTPOJIb
«HeMeTaasl 1 X COSTMHEHHUS. HOH pabore.
37. KonTtponpHast  pabora Ne 2 1 Kontponpnas padora
«HemeTamisl 1 X COCTUHCHUSY.
Pa3gen 4. Mertaniabl H HX COC/AUHEHUS. 13
38. OOmiast xapakTepUCTHKA METAJIIOB. 1 § 28
39. XUMUYECKUE CBOMCTBA METAILIIOB. 1
40. OOmast xapakTepHUCTHKa 3JIeMEHTOB | A-rpynibl. 1
41. OOmast xapakTepucTHKa 371eMeHToB IIA-rpymisl. 1




42. JKécTrocTh BOIBI M cTIOCOOHI €€ yeTpaneHus (1).
43. JK€cTkocTh BOABI U CLIOCOOBI €€ ycTpaneHus (2). § 32, c. 166.
44. AIOMHHUHN U €r0 COCAUHCHUS. § 33
( MAenw poccuiickon nayku 8.02.2022)
45. Xene3o u ero coenuHeHHU .
46. Pewenne skcriepuMeHTANBHBIX 3a7a4 10 TeMe «MeTaibh». C. 177
47. Koppo3us MeTamioB u crioco0BI 3aIIUTH OT HEE.
( Aens 3auyumnuxa Omeuecmea 23.02.2022)
48. Mertanisl B ipupoae. Ilonarue o Meramrypruu. § 36,
IIOBTOPUTH
b § 28-35.
49. O06o6mIeHne 10 TeMe «MeTaJuTbl U UX COSTHHEHUSD). § 28-36, TOATOTOBUTECS K KOHTPOJIb
( Beepoccuiickuit omkpoimutii ypox «ObZK» (npuypouennsiit K Hoii pabore.
npazonosanuro Bcemupnozo Oma 2paxcoanckoi  000poHbl
1.03.2022)
50. Kontpomnsnas pabora Ne 3 mo reme «MeTaisl ¥ UX COSTUHEHUS. § 28-36
Paznen 5. XumMusl U OKpy:KawuUias cpeaa.
51. XUMHUUECKUH COCTaB IUIAHETHI 3eMJIsl.
52. OxpaHa OKpy>Karolel cpeibl OT XUMUUECKOTO 3arpsI3HEHMSL. § 38,
TMOJATOTOB UTh MMPOCKT «Xumus u
OKpYXKalo 111asi Cpeaar.
53. 3ammTa IpOeKTOB Ha TeMY «XUMHS U OKPYXKArfoIIas cpeia § 38,
(0. MOJATOTOB UTh MPOEKT «XUMHS U
OKPYXKaI0 IIasi Cpeaay.
54. 3amuTa NPOEKTOB HAa TEMY «XHUMHS M OKPYXKaIOIIas cpeia»

2).

55.

O60061IeHre TI0 TeMe «XUMUS U OKPYKAIOIas Cpeiay.




Paznen 6. OGoOmeHHe 3HAHMIE MO XMMHHU 32 KYpC OCHOBHOW miKkojabL| 10
TIToaroroBka k OI'D.
56. Bemectsa (1). 1
57. Bemectsa (2). 1
58. Xumndeckue peakuu (1). 1
59. XuMIdecKkue peakuuu (2). 1
60. XHUMHUECKHE CBOMCTBA MPOCTHIX BEILIECTB. 1
61. XUMHUYECKHE CBOMCTBA CIIOKHBIX BEIIECTB. 1
62. KauecTBeHHBIC peakIiy Ha HOHBI H HEKOTOpBIE Ta3000pa3HbIe BemecTBa (1). | 1 C. 218
63. KauecTBeHHbBIC peakIiy Ha HOHBI K HEKOTOPBIC Ta3000pa3Hbie BemecTra (2). | 1 C.218
64 Pemenne pacuéTHbIx 3axa4 no xumuu (1). 1 Koncnekr
65 Pemenune pacu€THBIX 33139 110 XUMHAH (2). 1 Kouncnekr
(Bcepoccuiickuit omkpoimutii ypok «ObZK» (0env noxcapnoi
oxpanwt 30.04.2022)
66 Pa3gen 7. Pezepsn 1




MaTepl/laJIbHO-TeXHPl‘leCKOC OCHAIICHHUC:

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(||),kampimst, sxene3a(|||),Maraus; uHKa;

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(||),xemnesa(|||),aMMoHuUS; HOAMT Kanusl, OpOMUI HATPHS,

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

1)ITpuGops! mist paboThI ¢ Ta3aMu;

2)anmapaTbl 1 IPUOOPHI TSI OTIBITOB C TBEPIBIMU, KUIKUMHU BEIICCTBAMH;
3)u3mMepuTeNbHBIE TPUOOPHI U IPUCIIOCOOJICHHS TSI BBIITOTHEHUS OTBITOB,;
4)cTeKIIsTHHAS | TUIACTMACCOBas MOCY/a U MPUCIIOCOOICHHS IS TPOBEICHUS OIIBITOB.
Mooenu:

HaGopsl  moneneit  aToMOB It COCTaBJICHHS
[IAPOCTEPIKHEBBIX MoJienei MOJIEKYJI;
Kpucrannmyeckne pemerku Coen.

Yuebnvie nocobus na neuammnoii ocrnose:

Ilepuoanueckas cucrema xumMuueckux aneMeHToB J[.M.Menneneesa;

Tabnuia pacTBOPUMOCTH KUCIOT, OCHOBAaHHMH COJIeH;

DIEKTPOXUMUYECKUH Pl HAPSHKEHU METAJJIOB;

AJTOPUTMBI IO XapaKTEPUCTUKE XUMUYECKUX DIEMEHTOB, XUMHUYECKUX PEAKIIUM, PEIICHHUIO 3a/1a4.

Jluoakmuueckue mamepuanvl: padouyue TETpaaud Ha II€YaTHOM OCHOBE,
UHCTPYKLIUU, KAPTOUKH € 3aJaHusIMU, Tabmuipl. 7CO u meduapecypcol:

Kommnbrotep; komiekius 00yJaronux IUCKOB MO0 XUMUH.



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 355657241185316324136411458373773346058785353945
Brnageney Ocmaxoea MNaTumat MaromegoeHa
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