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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIEr0 00pa3oBaHUsl COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHUS OCHOBHOW 0O0pa3oBaTelIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueil mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHMsI Y4eOHOTO IMpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIeH crparermu OOydeHwus,
BOCIIMTAHUS W pPa3BUTHS OOYJAIOIUXCS CpPEACTBAMHU Y4EOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEJMETHOE COJIEpIKaHKE, MPEIyCMaTPUBAET pacIpe/ieieHue ero 1o KiaccaM H
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENIeT KOJINIeCTBEHHbBIE
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKUA y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TAK)KE TPEOOBAHMI K pe3yIbTaTaM 00yUeHHsI XUMHH
Ha YypPOBHE IeJeid W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, €ro
MPEJCTaBICHUI O MaTEPUAIEHOM €JMHCTBE MHpPA, BAYKHYIO POJIb UTPAIOT (DOpPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B MPHPOJIE, O MYTAX
pemieHusl TIO0ATBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKOM 0€30IMacHOCTH, TPoOJIeM 31paBOOXpaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pealu3allii BO3MOXHOCTEH Il caMOpa3BUTHUSL M (OPMHPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB HMX  CaAMOCTOSITEJIbHOM  y4eOHON  NeATENbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccruoHalIbHOM 1A TEIbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs]1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TarioM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Y4arOIIUXCS;

CHocoOCTBYeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOM BKIJIaJ] B OJKOJOTHYECKOE 0Opa3oBaHHE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYE€HUU XHMHH 00ECHeuMBarOTCS CHEIU(PUKON colep:KaHus
y4eOHOro TmpeaMeTa, KOTOPBIA SIBIISETCS TMEJaroruuyeckd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOii HAYKH XUMUU Ha ONPECIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOrO O0IEro o0pa3oBaHMs OPUEHTHPOBAH HAa OCBOCHME
00y4aroIMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUNA Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KAaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHMSI O CTPOEHUM aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTABICHUH 00 MEKTPOITUTUIECKOHN TUCCOIMALIMU BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBITIONTHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHUS U NIOJYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHne MporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMUPOBAHUIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIICHHS K HAyYHOMY 3HAaHHUIO U METOJaM MO03HaHus B Hayke. M3yueHne xumun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipyn u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YeJIOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)KHEHIMX (aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOT0 XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU N3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
dbopMHUpOBaHMM ¥ pPa3BUTUU T[IO3HABATEJIbHBIX YMEHUH M UX NPUMEHEHUH B Yy4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITEIbHOCTH, OCBOCHUN MPaBUJl 0€3011aCHOTO
oOpaleHHs ¢ BEIECTBAMHU B IOBCEAHEBHOM KU3HH.

IIpy u3ydeHuUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XKHOE 3HAYECHUE
puoOpeny TaKue e, Kak:

— (hopMupOBaHHE MHTEIIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThbCs K
OBICTPO MEHSIOINUMCS YCIOBHSIM KHU3HH;

— HaIpaBJICHHOCTh OOyuYeHHMsI Ha CUCTEMaTHYecKoe NpuoOlleHne oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— olecrieyeHue YCIOBHM, CIOCOOCTBYIOIIMX HPUOOPETEHUIO0 OOYYaAIOIIMMHUCSA OIIbITa
pa3sHOOOpa3HON NEeATEIbHOCTH, MO3HAHUS U CaMOIO3HAHMs, KIIIOUEBBIX HAaBBIKOB (KJIIOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmell GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpPA, WCIOJIb3YS 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, MPUMEHATh MX IpPH pELIeHUH MpolieM B
IIOBCEIHEBHOM JKM3HU U TPYAOBOU AEATEIbHOCTH;

— (hopMupoBaHue y 00y4arOUMXCsl TyMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTUYECKH LIE€JIeCOOOpa3HOTr0 MOBEACHHS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS M OKPY)KAIOWIEH MPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAaMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IEHHOCTEH, NOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIIs U HaIIPaBJIEHHOCTH AajbHEUIIEro 00ydeHHs.



0611[66 YuCJIO 4acoB, OTBCHéHHBIX AJId U3y4CHUA XUMHUHU Ha YPOBHC OCHOBHOTO 06mer0
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEZCIIIO).



COJEPKAHUE OBYYEHUA

9 KUIACC

BemecTtBo 1 XuMH4ecKasi peakuusi

Ilepnoguueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHros [l M.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KallMs, KajlbLUig U HUX COEIUHEHUH B COOTBETCTBUU C
I0JIOKEHHUEM 2JIEMEHTOB B [lepuoanueckoil cucteMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIbI XUMHYECKOW CBs3U. THUINBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEMIETKM M BHJA XUMHYECKOHN
CBSI3HU.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHbIM KjlaccaM HEOPraHMYECKUX COEIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakUil M0 pa3M4yHbIM MpHU3HAKaM (110 YUCIY U COCTaBy
YYacTBYIOIIMX B pEaKUUU BEHIECTB, IO TEMJIOBOMY 3(deKTy, Nmo H3MEHEHHIO CTENeHen
OKHUCJICHUS XMMUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajluzaropa). JK30- U
SHI0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPAaBHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonstue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuze. [loHsaTHe o0 XuMHYecKOM paBHOBecMU. DakTOphbl, BIHUAIOIIME HA CKOPOCTh
XMUMHUYECKOHN peaKlMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBHUTENBbHON peakuuu. (CocTaBl€HHE YPaBHEHHMM OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIoIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust ANEKTPOTUTUYECKON AUCCOIUMALIMH. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
AHUOHBL. MeXaHu3M JHCCOLMAlMM BEIIECTB C PAa3IMYHBIMU BHJIAMHU XUMHUYECKOW CBS3H.
Crenens aucconuanuy. CUIbHBIE U CIa0ble AIEKTPOJIUTHI.

Peakuuu monHoro ooMeHa. YcinoBHs MPOTEKaHUs peaklUUidl MOHHOTO OOMEHa, MOJIHbBIE U
COKpall€HHble MOHHBIE ypaBHEHMs peakuuil. CBOMCTBa KHUCIOT, OCHOBAHMM M COJIEW B CBETE
MpeJCTaBiICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakuu Ha HOHBL
[TonsiTue o rUAPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISMH KPHUCTAUIMYECKUX PEHIETOK HEOPraHWYECKUX BEUIECTB —
METAJUIOB M HeMeTa/uioB (rpadura M ajaMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPHS),
HCCIEA0BaHUE 3aBUCHUMOCTH CKOPOCTM XHMMHMUYECKOM peakUuh OT BO3JAEUCTBHS Pa3IMYHBIX
(bakTOpoOB, HCCIEIOBAaHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOLUAIUU
KHUCTIOT, ImenouYedl U cojeil (BO3MOKHO HCIIOJIb30BaHHE BHUIEO MaTepuasoB), MPOBEICHUE
OTIBITOB, WITIOCTPUPYIOUIUX TMPU3HAKU MPOTEKAHUS peaklMii MOHHOTro oOMeHa (oOpa3zoBaHUE
ocajika, BBIJEJICHHE Tra3a, o00pa3oBaHME BOJBI), OINBITOB, WUIIOCTPUPYIOLIUX IMPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIHMi (FOpeHue, peakluu pasiokKeHUs, COCIUHEHUS),
pacrno3HaBaHME HEOPraHWYECKMX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX DPEAKIMI HAa HOHBI,
pELIEHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtajibl 1 MX cOeIUHEHHSA

OOmiast xapakTepucTHka TrajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerneHd okucieHuss. CtpoeHue M (U3MYECKHE CBONCTBA IMPOCTBHIX BEIIECTB — TaJOTE€HOB.
XuMHUYeCKUe CBOMCTBa Ha mIpuMepe XJopa (B3aMMOJEHCTBHE C MeETaUlaMH, HeMeTallJlaMH,



miesnioyamu).  Xijopoogopon. ConsiHas KHUCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHenue. JleiicTBue xjopa 1 XJIOpOBOJOPOJIa Ha OPraHU3M YesloBeKa. Baxkneme Xiaopuiast
U X HAXOXKJCHUE B IIPHPOJIE.

OOmast xapakrepuctuka 531eMeHTOB VIA-Tpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne M (pU3MUYECKHE CBOWMCTBAa MPOCTBIX BELIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOIHBIE MOJTU(PHUKAIMNA KUCIOPOJa U Cepbl. XUMHUYECKUE CBOICTBA
cepbl. CepoBOJIOpOA, CTpOEHHE, (U3NYECKUE M XHMMHUYECKue cBoicTBa. OKCUABI CEphbl Kak
MIPEJCTaBUTEIIN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, PU3NYECKHEe M XMMHUYECKHE CBOMCTBA
(oOmue kak MpencTaBUTENs Kiacca KHUCIOT W creuupudeckue). XHUMHUYECKHE PEaKIHy,
JeXalue B OCHOBE IPOMBIIIJIEHHOIO croco0a MOJydeHHs cepHo Kuciotel. IIpumenenue
cepHoOl KucnoThl. Cou cepHOM KUCIOThI, KaUeCTBEHHAsl peaklus Ha cynb(aT-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B MpHUpoae. XHUMHMUYECKOE 3arpsi3HEHUE OKpYXKalolleh cpeJibl
COEIMHEHUSIMU cepbl (KUCIOTHBIE NOXKIM, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAILEHUS.

OOmass xapakrepuctuka syeMeHTOB VA-rpynnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble CTENEeHU OKHUCIEeHUSA. A30T, paclpocTpaHeHHe B TNpupoae, Gusnueckue u
XUMHueckue coiictBa. Kpyrosopot azora B mpupoje. AMMHaK, ero (pusnueckne U XuMU4ecKue
CBOWCTBA, MOJTyueHHe U puMeHeHne. Conm aMMOHUS, UX (U3NYECKHE U XUMUIECKHE CBOWICTBA,
npuMeHeHne. KauecTBeHHass peakius Ha MOHbI aMMOHUA. A30THas KHCIOTA, €€ MOJy4deHUue,
¢uznueckue M XUMHUYECKHE CBOMCTBa (0OIIMEe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAJIbHBIX
yaoOpeHui. XUMHUYECKOe 3arpsi3sHEHNE OKPYXKAIOMICH CPebl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOKJIH, 3arps3HEHUE BO3AyXa, MOYBBI M BOJ0EMOB). Docdop, amIOTPOmHBIC MOIUDUKAITUN
dbocdopa, dusmdyeckne u xumudeckue cpoiictBa. Oxcua dochopa (V) u pocdopnas kucinora,
¢dbu3uvecKkne W XHUMHUYECKHE CBOWCTBa, mojyueHue. Mcmonp3oBanue (ocdaroB B KadecTBe
MHHEPAJIbHBIX YI00pECHHI.

Oo6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/l, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre 1 XuMHueckue ceoictBa. Axacopouus. KpyroBopor yriepoaa B npupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKue U XMMUYECKHE CBOMCTBA, JCUCTBHUE HA JKUBbIE OPTaHU3MBI,
MOJIyYeHHE U NMPUMEHEHHE. DKOJOrMYecKue MpoOieMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a I00aJbHOTO TMOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3 QekT. YroibHas KUCIOTa U €&
conu, X (pu3MUeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonmp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH M CETLCKOM XO035HCTBE.

[lepBoHauanbHble TMOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX Yriepoia
(MetaHn, 9TaH, OTWUJICH, AalleTWJICH, STaHOJ, TJHIEpPUH, YyKCcycHas kuciota). Ilpuponnsie
WCTOYHUKU YTIEBOAOPOJOB (Yroib, MPHUPOAHBIA Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [ToHATHE 0 OHOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B KM3HHM UeloBeka. MarepuanabHOE €AMHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COEUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, MOJyYeHHE M IPUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OOmwue mpenctaBieHus o6 okcuge kpemuus (I1V) u
KpeMHHEBO kucnoTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskueiue
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOTO MCII0JIb30BaHMSI CTPOUTEIBHBIX MaTEPUAJIOB B TIOBCETHEBHON KU3HHU.



Xumuueckuii IKcnepumenm:

u3yueHre o0pa3loB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakaronye (U3NIECKUe U XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COCAMHEHHUU (BO3MOKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIIGHHE C OO0pasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEpPHON KMCIIOTbI, U3y4EHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOM
KHCJIOTHI, TIPOBE/ICHUE KAUYECTBEHHOHN peakiuyu Ha cyabparT-uoH U HaONIOJCHHE NpHU3HaKa e
MPOTEKaHMsI, O3HAKOMJICHHE C (PM3UYECKUMHU CBOMCTBaMH a30Ta, (ocdopa u ux coenruHEHHUH
(BO3MOKHO HCIIOJIb30BaHKUE BHAEOMATEpUaioB), oOpa3amMu a30THBIX U PochOpHBIX ya00peHuH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THON KHCIOTHI C MeAbI0 (BO3MOYHO
HCI0JIb30BAHNE BHJIEOMATEPUAIIOB), M3y4EHHE MOJIENed KPHUCTaUIMYECKUX pEIIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IpPOTHBOrasa, MojydyeHue, COOMpaHue, paclo3HaBaHHe
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMui Ha KapOoHAT U
CIJIMKAT-HOHBl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIHeH
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PElIeHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmue
HEMETAJIJIbl U UX COETUHEHUSD.

MeTtanjibl M UX COeIMHEHUS

OOmiasi xapakTepuCTHKa XHMHUYECKHUX D3JEMEHTOB — METa/VIOB Ha OCHOBaHUHM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux siemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CtpoeHue MeraioB. MeTalmueckas CBsI3b M MeETaNIMYecKas KpHCTaJUIMYecKas
pemeéTKka. DNEKTPOXUMUYECKUN pAl HANpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTtaiioB. O0mue crnocoObl noixydeHus MeTaioB. [loHATHE O KOPpO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUII, OpoH3a) U
UX MMPUMEHEHHE B OBITY U IPOMBIIILIICHHOCTH.

[lenouynsie MeTaibl: noJjioxkeHue B Ilepuoanyeckoil cucreMe XuMUYeCKUX 371eMEeHTOB /.
W. MenneneeBa, CTpoOeHHE UX aTOMOB, HaxoXieHHE B npupoie. DPuznyeckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U TUAPOKCUABI HATPUS U Kanus. [Ipumenenue
IIEJIOYHBIX METAIJIOB U UX COCAUHEHUH.

[lenoyHo3eMeNnbHbIE METAUIBl MarHuii M Kanbluii: mosnoxeHue B Ilepuoamueckoit
cucreme xumuueckux snemeHtoB JI. M. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXKJICHHE B
npupojae. Ousnueckue ¥ XUMUYECKUE CBOWCTBA MarHus W Kajiblus. BaxHeimue coeanHeHus
KanpIus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amtomunuii: nonoxxenue B Ilepumonmmyeckoil cucteme xumudeckux snemeHToB [ U.
MenneneeBa, CTpOEHHE aToma, HaxOXKJAeHUE B npupoje. Pusndeckue 1 XMMHYECKHE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOICTBA OKCH/IA U THPOKCHU/IA ATIFOMUHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHuUeckux »diemeHTtoB J[. .
MenneneeBa, CTpOEHHE aToma, HaxOKIAeHUE B npupoje. Pusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcunasl u conu skenesa (I1) m xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE C oOpa3llaMM METaUIOB W CIUIAaBOB, MX (U3UYECKUMH CBOICTBAMH,
U3Y4YEHHUE pE3YJIbTaTOB KOPPO3UH METAIOB (BO3MOYKHO MCIIOJIb30BaHUE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIUS U HATPUS C BOJOU (BO3MOXHO HCIOJIB30BAHUE
BHJIEOMATEPUAJIOB), HCCIIEJOBAaHME CBOMCTB ECTKOW BOJBI, IPOLECCA TOPEHUS JKele3a B
KUCIOpo/ie  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEpPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKlUi HAa MOHBI: MarHus, KalbliMs, aIIOMUHUS, MHKa, xene3a (I1) u xenesa
(1), memm (1), HabmroEHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KanblMsl (BO3MOXHO MCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIIEI0BaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJJIOMUHUS U THAPOKCUA IMHKA, PEIIEHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BakHelne MeTaJlIbl U UX COCTUHEHUSD.

XHuMHS M OKPYKAIOLIAs cpeaa

BemecrBa 1 martepuainsl B IOBCEIHEBHON KU3HU YeJIOBEKa. be3omacHOe MCIOJIb30BaHUE
BELIECTB M XUMHUYECKMX peakiuuil B ObITy. IlepBas moMomip Npu XUMHUYECKHX O0XKOTrax H
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYKarollel cpeabl (MpeeibHasi JOMyCTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CTIJIaBbl METAJIOB, TOJIMMEPHBIE MaTEPHAIIBI).

Meostcnpeomemmuwie ceasu

Peanusanus MexInpeaMETHBIX CBA3EH IPU M3YYEHHH XMMHH B 9 Kilacce OCyIEeCTBISAETCS
yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHSATHI,
SABJIAIOIIMAXCS] CACTEMHBIMM JUISl OTACIBHBIX PEAMETOB €CTECTBEHHO-HAyYHOTO IIUKIIA.

OOmie ecTecTBEHHO-HAy4Hble IOHATUSA: HAay4HbIM (pakT, rumoresa, 3aKoH, Teopus,
aHauu3,  CHHTEe3,  Kilaccu(ukanusi,  MEepUOANYHOCTb,  HAOJIOAECHUE,  SKCIIEPUMEHT,
MO/IEIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOT s, MaTEpHUaIbI.

@usnka: Marepus, aToM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKINJI, H30TOIBI,
pPaIMOaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKUH 3apsl, IPOBOJHHMKH, IOJIYIIPOBOJHUKH,
IUAJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BELIEeCTBa, Ias,
pacTBOp, PpPacTBOPUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (PU3MUECKUE BEIMYUHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIAHEThI, 3BE31b1, CoJIHIIE.

buosorus: ¢otocunres, npixaHue, O6uocdepa, 3KOCHUCTEMa, MHUHEpalbHbIE yI0OpeHUs,
MHUKPODJIEMEHTBI, MAaKPOJIEMEHTBI, IMTATECIIbHBIC BEIECTBA.

I'eorpadus: armocepa, ruapocdepa, MUHEpaIIbl, TOPHbIE OPO/IbI, MTOJIE3HbIE
HCKOIIa€MBbI€, TOILIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPAMMbl OCHOBHOTO 0OIIero o0pa3oBaHHs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHOW JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS M COLIMATM3ALIH 00yYarOIINXCSL.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMA M PACIIMPEHHE OMbITA JCATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOU MH(MOpPMAIIUEH O MEPeOBBbIX TOCTHKCHUSIX M OTKPBITHIX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/CTABICHUS O COIMANBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  TOJIE3HOW,
y4eOHOMCCIIEIOBATEIICKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUN XUMUYECKHX OKCIIEPUMEHTOB, CO3JaHMU YYEOHBIX IIPOEKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XUMHUYECKOH  peakiu,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4HOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aUMOCBS3SX 4YEJIOBEKa C IPHPOJHOW CPEelod, O poJH
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMAIIMOHHON ¥ YUTATEIBCKON KYJIbTYphI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIBHOM PabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOM M MCCIENOBATEILCKON NESITENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHWE IIGHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KWU3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MaCHOCTH MPH OOpAllEeHWH ¢ XUMHUYECKHMMH BEIIECTBAMHU B OBITY U pEaIbHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
NpEAMETHBIX 3HAHUW TI0O XUMHUHU, OCO3HAHHBIA BBIOOP WHIWBUIYAIBHOW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BHUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJAITHPOBATHCS B TIPO(HECCHOHAIILHOM CcpeJie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTMYECKHU 11€1ec000pa3HOe OTHOIIEHNE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TCUXHYECKOMY 3JI0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TOBBIIIECHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATEIbHON, KOMMYHUKATUBHON M COLMAIIBHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJIsTUBHBIE), KOTOpble obOecrneuuBaroT (HOpMHpPOBAaHHE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUUECKOIO MBIIUIEHUS NP OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMil, YCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIEC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (PEeIMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 33734, C Y4€TOM OTHUX MOJEIbHBIX MPEJICTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEYUS B U3YyUaEMBIX MTPOIIECCaX U SIBICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHE WCIOJIb30BaTh MMOCTABJICHHBIE BOTPOCHI B KaueCTBE HHCTPYMEHTA IMO3HAHUS, a
TAaK)KE€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MpUOOpETEHNE OMbITAa O IUIAHUPOBAHUIO, OPraHU3allid W TPOBEICHUIO YYCHHUYECKHX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOUPATh, AaHATTM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM IMPEICTABIICHHSI, ITOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMY/ISIPHAS TUTEpaTypa
XUMHYECKOTO COJICP)KAHHS, CIPAaBOYHBIC TOCOOWs, pecypchl MHTepHeTa), KPHUTHYECKU
OIICHUBATH MMPOTUBOPECUYUBYIO U HEJJOCTOBEPHYIO NH(OPMAIIHIO;

YMEHHE IPUMEHSTH Pa3JINIHBIC METOJIBI ¥ 3aMPOCKHI TIPH IMOMUCKE B 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOMMBIX JUTS BBITIOJIHEHUS YICOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B 00JacTH WMCMOJIB30BaHUS WH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO WCIOJIb30BAHUS PA3THUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEIFHO BBIOMPATH ONTUMAIBHYIO (OpMy MpeaAcTaBICHUS
nHQOPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3a/Ja9l HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESITSLHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUICHHOCTH, CETBCKOTO X031 CTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIEe 1eiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPEACTABIATh NOJyYeHHbIEC PE3yAbTaThl TO3HABATEIBHON JESATEIbHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HABATEIbHOU U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJMHALIMS COBMECTHBIX ACHCTBUIA, ONpeAeTieHNEe KPUTEPUEB M0 OI[EHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HaumOonee O GeKTUBHBIE CIMOCOOBI  perlieHus y4eOHbIX ¢ [MO3HABaTENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBITIOJTHEHUH 33JaHUil ¢ Y4€TOM TMOJY4YEeHHsS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIECTBAX U PEAKIUAX, OICHUBATh COOTBETCTBUE MOTYYEHHOTO pe3yibTaTa 3asBICHHON IENH,
YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IpeIaraeMble B YCIOBUU 33JaHUN.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX peE3ylIbTATOB 10 OCBOCHHIO OO0S3aTENBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil pabodeil mporpaMMoil, BBIICTSIOT: OCBOCHHBIC



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEPIIPETALMH, TPEOOPAa30BAHUIO U IPUMEHEHUIO B Pa3IMUHBIX Y4€OHBIX U HOBBIX CUTYalUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMeCh (OJHOPOJHAS |
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPUIATETHFHOCTD, CTETICHh OKUCIICHHS, XUMUUYECKas peaKIlus, Kiaccudukarus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CIIOM aToMa, aTOMHasi OpOWTal b, PaguyC aToMa, XUMUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPU OTIMCAHUU BEIIECTB U UX MPEBPAIECHUH;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUsS (OpPMYT BEUIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPUHAUICKHOCTh BEIIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
[MOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT HX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs], 3aKOHAa ABOTraapo;

ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMUMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «rJ1aBHas moarpymnmna (A-rpymmna)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHHUIO XUMUYECKON pPEaAKIUU;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKILIHM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAOJMIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TIO BBITIOJTHEHUIO J1a00PaTOPHBIX XUMUYCCKUX OTBITOB TI0 TOJTYYCHHIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 10 PAClO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koHIly oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMUYECKHX MOHATHUH: XUMHUYECKUH BJIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKasl JMCCOLMAIUs, peakUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTaHOBJICHHE, aJUIOTPONHUs, aM(POTEPHOCTh, XHMHUYECKasi CBS3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOTO COCTaBa, IMPHHAUICKHOCTh BELIECTB K OMPEACIIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAITTMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoarpynmna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB U PACHPEeNICHHE UX 10 IEKTPOHHBIM CII0SM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YMCIY U COCTaBYy YYacTBYIOIIMX B PEAKUUHU BELIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTBIX M CIIOKHBIX BEIIECTB, OATBEPIKIAsl OTMMCAHUE TIPUMEPAMHU MOJICKYJISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOATBEPXKAIONINX CYIIECTBOBAHHE TEHETHYECKOW CBSI3M MEXKIY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKHUX IPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coOMoaTh TpaBWia TIIOJIB30BAaHUS XMUMHUYECKOW TIOCYAOH ¥ J1ab0opaTOpPHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlUU MBICIUTENLHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAHHUA — HaONIoJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIMTHYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/JILI M X COeANHEHHUS
OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX bubnuoreka [JOK
2.1 4 0 1
anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' S https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro mo paznueny 25
Pazgen 3. Merasibl M UX COeIMHEHUSA
. bubnuoreka [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasnen 4. Xumus u okpyskamomias cpeaa
4.1 BemntecTtBa 1 MaTepuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BDE 3 bu6mmoreka [IOK
PBHOE BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
KoaunuyecTBO YacoB
No DJIeKTPOHHBbIE HU(PPOBHIE
B Tema ypoka
n/n yp Beero | Komtp | TIpaxruuec o0pa3oBaTe/ibHbIE pecypchl
paGor | padot
ITepuoanuecknii 3axkoH. [leprmommyaeckas
1 CI/I(E?FGMI; XUMHYECKUX aﬂeMIe)HTgB pIn Y| 1 03.09 bubnmorexa LIOK
T ) https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B N3MEHEHNH CBOMCTB
2 XI/IMI/IquKfIx 3JIEMEHTOB IIEPBBIX TPEX 1 05.09 bubmrorexa LIOK
p p ) https://m.edsoo.ru/00adb6b6
TIepUOIOB
Knaccudukanus 1 HOMEHKIaTypa bubnuoreka [JOK
3 1 10.09 )
HEOpPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bunpl xuMuueckoil CBS3U U THIIEI bu6moreka [IOK
4 . 1 12.09
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padorta Nel o reme
5 «IToBTOpEHue u yriyOneHne 3HaHU OCHOBHBIX 1 1 17.09
paszesnoB Kypca 8 Kiacca
Kiaccudukanus XuMu4ecKuX peakiui 1mo bubmuoreka [{OK
6 1 19.09 )
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
ITousiTHE O CKOPOCTH XUMHUUYECKON PEAKIIUU.
7 Iloustue o FOMI())FCHHBIX U TeTe oré)HHLIL)I( 1 24.09 bubmiorexa LHOK
p ' https://m.edsoo.ru/00adbe9a
peaKImsIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.
@akTOphl, BIUAIONINE HA CKOPOCTh XUMHYECKOI bu6mmoreka [JOK
8 1 26.09 )
pEaKUUHU U MOJIOKEHUE XUMUYECKOTO https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHI 1 01.10 bu6mmoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

https://m.edsoo.ru/00adcade

10 Teopus 2IEKTPONUTHYECKON TUCCOLUALUH. 03.10 bubnuorexa [IOK
CubHBIC U CJIA0BIC AIEKTPOJIUTHI ' https://m.edsoo.ru/00adcd68
. bu6mmoreka [{OK
11 HonHEIe ypasHeHus peakimi 08.10 https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT Y OCHOBAHHUHU B
12 CBETE MPEACTABICHUIN 00 AIEKTPOTUTHIECKOM 10.10 bubnmorexa LIOK
) https://m.edsoo.ru/00add5d8
IUCCOLIHAIINHT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPENCTABIIEHUHA 00 DIIEKTPOIUTHUECKON 15.10 bubmmorexa [IOK
p p ) https://m.edsoo.ru/00add8b2
IMCCOLIHAIINHT
. bu6moreka [IOK
14 II 17.1
OHATHE O THPOIIM3E COTICH /.10 https://m.edsoo.ru/00add9d4
. bu6moreka [IOK
22.1
15 O0001IeHne U cucTeEMaTU3aINs 3HAHUN 0 https://m. edsoo.ru/00addd12
[Ipaktuueckas padota Ne 1. «Pemenne bubnuoreka [IOK
16 24.10 )
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
Kourponsaas padora Ne2 o teme
17 <<9J'IGII<)T OJ'H/ITI/EIGCKEI}I VCCOLIMAINAS 05.11 bubmorexa LIOK
P A [HATIHA. ' https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUN B PACTBOPAXY
OO6mrast XxapaKTepUCTHKA FaJIOTeHOB. bubnuoreka [JOK
18 . 07.11 )
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CosstHas KUCIIOTA
19 XHMII/I)quIi[HS cfaloﬁCTBa OJI eHI/Ie, 12.11 bubanorexa [IOK
? ya i ) https://m.edso0.ru/00ade104
MIPUMCHCHHE
IIpaktuueckas padora Ne 2 o teme
20 «IPIOJ'I €HHE colijoﬁ KHUCJIOTEI, N3yUeHUe eé 14.11 bubanorexa LIOK
. yi » M3V ) https://m.edsoo.ru/00ade348
CBOIICTBY
BrraucneHus mo ypaBHEHHSIM XUMHYECKUX
21 €aKIIUii, ECIIU O yIle U3 peareHToB JaH B 19.11 bubanorexa [IOK
peakiiu, a p A ) https://m.edso0.ru/00ade488
n30BITKE
22 O0mas xapakTepucTuka neMeHToB VIA- 21.11 bubnuoreka [IOK
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TPYIIIBI

https://m.edsoo.ru/00ade64a

AnotpornHble MOAU(UKALIUY CEPBI.

bu6mmoreka [IOK

2 H ¢ % 26.11
3 AXOIICITIE CEPHI I €6 COCMHCIH B 6 https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKUE CBOMCTBA CepPhI
CepoBojiopo, CTpocHHE, (PU3UIESCKHUE U bubnuorexa [JOK
24 - 28.11 )
XMMHUYECKUE CBONMCTBA https.//m.edso0.ru/00ade802
Oxcuppl cepbl. CepHas KUCIOTa, (U3HUECKUE U bubnuorexa [JOK
25 y 03.12 )
XUMUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIIUH, JIEKAIME B OCHOBE
MPOMBIIIIJIEHHOTO CII0C00a MOTyYeHUsI CEpHOI bubnuorexa [JOK
26 05.12 )
KUCJIOThL. XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaroIlEen Cpeibl COETUHEHUSIMH CEPbI
Brrunciienue MaccoBo#l A0JIM BBIXOJA TPOAYKTA bu6moreka [IOK
27 10.12 )
peakuuu https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka 31eMeHToB VA-
28 r IHHLI Ap30T pacn OCTpaHEHUE B MPUPOJIE 12.12 bubmrorexa IJOK
PYIIBL. » pactpocip . PHPOE, ' https://m.edsoo.ru/00adeea6
(buznueckrue 1 XMMHUYECKUE CBOMCTBA
AMMHaK, ero pundeckue U XUMUIECKHE bubnuoreka [IOK
29 o 17.12
CBOICTBA, MOJTYYEHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTrueckast pabota Ne 3 o Teme bubnuoreka [JOK
30 . 19.12 )
«ITonyyenue aMmmMuaka, U3y4eHHE €ro CBOMCTB) https://m.edsoo.ru/00adf180
31 A3oTHas kucioTa, e€ pusndeckue u 24.12 bubnuoreka [JOK
XUMHUYECKUE CBOWCTBA ' https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHUS B
KauecTBE MUHEPaIbHBIX YA0OpEHUH. bubnunoreka [JOK
32 . 26.12 )
XHUMHYECKOE 3arpsI3HEHNE OKPYKAIOLIEH Cpebl https://m.edsoo.ru/00adf518
COEJIMHEHUSIMU a30Ta
®dochop. Oxenn pocdopa u pochopHas
33 KI/ICH?)TE (I)I/I3I/I§C%)KI/IS) HpXHE\/\I;)qectHe(ILB%ITICTBa 09.01 bubmiorexa LIOK
’ ’ ' https://m.edsoo.ru/00adf68a
MOJTYyYeHUE
34 Hcnons3oBanue pochaToB B KauecTBE 14.01 bubnuorexa [IOK

MUHEpaIbHbIX YA00peHHii. 3arps3HeHue

https://m.edsoo.ru/00adfc20
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MIPUPOTHOM cpenbl hocdaTamu

Yrunepon, pacipoCTpaHEeHUE B IIPUPOJE, bubnuorexa [IOK
35 : 16.01 )
(u3HUeCKre U XUMUYCCKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
XUMHUYECKHE CBOMCTBA. IKOJIOTHICCKUE bu6mmoreka [IOK
36 21.01 )
po0JIeMBI, CBSI3aHHBIC C OKCHJIOM YTIIepoja https://m.edsoo.ru/00adfebe
(V)
N bubmmoreka [{OK
7 23.01
3 YTOIBHAs KHCIOTA U eE CoMn https://m.edsoo.ru/00ae006c
[Tpaktuueckast padota Ne 4 o Teme
38 "l'll)on eHHue IJ)'IGKI/ICJ'IOFO ra3a. KagectBennas 28.01 bubnmorexa LIOK
i T . ' https://m.edsoo.ru/00ae027e
peakius Ha KapOOHAT-UOH
39 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX 30.01 bubnuoreka [IOK
BEIIECTBAX KAK O COCIMHEHHUSX yriepoaa ' https://m.edsoo.ru/00ae054e
. bu6moreka [IOK
04.02
40 Kpewmnii u ero coeumenns https://m.edsoo.ru/00ae080a
[IpakTueckas pabota Ne 5. Pemenue
41 312116 I/IMeHTaJ'II;)HBIX 3a1ay 1o TEMeE 06.02 bubunorexa LIOK
pHY ' https://m.edsoo.ru/00ae0bf2
«Baxnelime HeMeTauIbl U UX COSAUHEHUS»
KontponpHas padota Ne3 mo teme bubnuorexa [JOK
42 y 11.02 )
«Baxuenime HeMeTaUIbI U UX COEIUHEHUSD) https://m.edso0.ru/00ae0el8
OO01as XxapakTepUCTUKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB. MeTanmmdeckas CBS3b bubnuoreka [JOK
43 - 13.02 )
Y METaJUIMYECKas KpUCTAUTMYECKas peieTKa. https://m.edsoo.ru/00ae103e
du3nyecKue CBOMCTBa METAIJIOB
XUMUYECKUE CBOWCTBA METAIIJIOB.
44 OJIEKTPOXUMHUUECKUN PSII HAIPSDKEHUI 18.02 bubanorexa LIOK
P p p ' https://m.edsoo.ru/00ae1156
METaJJIOB
OO11re cnocoObl MOTyYeHUsT METAJIIOB.
45 Crnasel. BeruncneHus no ypaBHEHUAM 20.02 bubnuorexa [IOK

XUMHUYCCKUX peaKHHﬁ, €CJIN OIUH U3 pCarcHTOB
COACPKUT MPUMCCHU

https://m.edsoo.ru/00ael156
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bubmuoreka [IOK

46 [TonsiTHE O KOPPO3UM METAIIIOB 25.02 https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
4t [Henotnre meTams! 27.02 https://m.edsoo.ru/00ae14b2
bu6mmoreka [IOK
48 OKcubl ¥ THAPOKCUIBI HATPUSA U KAJIUS 04.03 https://m. eds0o.ru/00ae14b2
49 IllenoyHO3eMeNbHBIC METAIIIIBI — KAJIBIIUN U 06.03 bubmmoreka [{OK
MarHum ' https://m.edso0.ru/00ae15e8
. bubmmoreka [{OK
50 Bakueiiimue coemuHeHNS KLU 11.03 https://m.eds00.ru/00ae15e8
51 O06o00meHre 1 CHCTeMaTH3alisl 3HAHUH 13.03
.. .. bu6moreka [IOK
52 JKéctkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS 18.03 https://m. eds00.ru/00ae1886
[IpakTnueckas padota Ne 6 o Teme bubnuoreka [JOK
53 o . y 20.03 )
JKEcTKOCTh BOJBI M METO/IBI €€ YCTPAaHEHHUS https://m.edsoo.ru/00aelae8
. bu6moreka [IOK
54 AmommHmi 01.04 https://m.edsoo.ru/00aelc64
N bubnuorexa [JOK
55 AMdoTepHbIe CBOMCTBA OKCHIA M THIPOKCHIA 03.04 https://m. edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso 08.04 https://m.edso00.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI 1 conr xkene3a (1) u 10.04 bubmuoreka [JOK
xenesa (1) ' https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI 15.04
[IpakTuueckas padota Ne 7. Pemenue
59 BKI::HC I/IMeHTaJ'IliHHX 3a/1ay4 o TEME 17.04 bubanorexa LIOK
pH ' https://m.edsoo.ru/00ae3de8
«BaxxHennme MeTauibl ¥ UX COSIMHEHUSD)
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX
peaxkuui, €Ciii OJUH U3 PEarcHTOB JaH B bubnuoreka [IOK
60 22.04 )
M30BITKE WK COACPXKUT MpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJU BBIX0J1a TPOIYKTA PEaKIIHH
61 O06o001IeHre U cUCTEMaTH3aIus 3HaHUHA 24.04
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62 KOHTpOJELHa;I pabota Ne4 o Teme 1 1 59.04
«Baxueiime MeTajUIbl U UX COCANHCHUA»
63 BemectBa u maTepuaibl B IOBCEAHEBHON 1 06.05 bubnuorexa [JOK
JKU3HU YEJI0BEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNE OKPYXKAIOIIEH Cpebl 1 08.05 Et?ri?;;féigg/%%e 4970
65 Ponp xuMuu B pelIeHNH SKOJIOTHYECKUX 1 13.05 bubnuoreka [JOK
npooieM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IEHNE U 1 15.05 bubnuoreka [JOK
cUCTEMaTH3alus 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U 1 20.05 bubnuoreka [IOK
CUCTEMaTH3alus 3HAHUN https://m.edsoo.ru/00adh33c
68 PesepBHblit ypok. O6001IeHNE U 1 99 05 bubnuoreka [JOK
CUCTEMaTH3alusl 3HAHUN https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4

YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

1. Xwumus: 9-i knacc: 6a30BBI YPOBEHB: YUEOHUK; 5-€ n3nanue, nepepadorannoe, 9 knacc/ ['abpuensa O.C., Octpoymos W.I'., Cnaakos
C.A. AxkumnonepHoe obmiectso «M3aarenbctBo «IIpocserieHuey

2. Xuwmus 9 knacc. [{udposas pabouast TeTpanb.

3. Xumus 9 knacc. [IpoBepounsie u KOHTpoJibHBIE PaboThL. / ["abpuensn O.C., JIpicoBa . I'. u ap.

METOAUYECKHUE MATEPHUAJIbI 1JISI YUUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmethimiya_type-metodicheskoe-posobie/
HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

bubnuoreka [{OK https://m.edsoo.ru
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