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IHOACHUTEJIBHASA 3AIIMCKA

[IporpamMMa 1Mo XMMHUHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJIeHA HAa OCHOBE TPeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHONM TPOrpaMMbl OCHOBHOTO o0miero o6pazoBanus, npeactaBieHHbIXx B OI'OC OOO, a Takke Ha ocHOBE (enepasbHOM padboueit
IpOrpaMMbl BOCIIUTaHHUA M C Y4ETOM KOHIENIMU IPErojaBaHusl ydyeOHOro mpeaMera «XuMUs» B 00pa3oBaTelbHBIX OpraHuzanusx Poccuiickoii
denepanuu.

[IporpamMma no xumuu Aa€T NpeaCTaBICHUE O LENX, 001Iel cTpaTerun o0y4YeH s, BOCOIUTAHUS U Pa3BUTHS 00YJaIOIIUXCS CPeACTBAMH yueOHOTO
npeaMeTa, yCTaHaBJIMBaeT 00s3aTeNbHOE MPEAMETHOE COJAEp)KaHHe, MpelycMaTpUBaeT paclpelesieHHe ero Mo KjiaccaM M CTPYKTYpPHUPOBaHHUE IO
paszzenaM M TeMaM MpPOrpaMMbl [0 XUMHUH, OINpEAeNseT KOJMYECTBEHHbIE M KayeCTBEHHBIE XapaKTEPUCTHUKU COACPKAHMS, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh W3YUEHHUS] XUMHH C Y4ETOM MEXIPEAMETHBIX M BHYTPHUIPEAMETHBIX CBS3€H, JIOTMKM y4eOHOTO Ipolecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarouXCsl, ONpeiesieT BO3MOKHOCTH MPEAMETa 7S peain3aluy TpeOoBaHuM K pe3yIbTaTaM OCBOEHHSI OCHOBHOI 00pa3oBaTebHOM
IIpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs, a TAKKE TPEOOBAaHMI K pe3yabTaTaM O0yUeHUs] XMMUU Ha YPOBHE LieJIel N3yUeHHs MpeIMeTa
Y OCHOBHBIX BUOB yUeOHO-IT03HABATEIBHOMN AESITEIbHOCTH 00yUaloEerocsi 0 OCBOCHUIO Y4eOHOTO COCPKAHMS.

3HaHME XUMUU CIYXHUT OCHOBOH Ui (POPMUPOBAHUS MHPOBO33PEHMSI 00yUaIOLIETrocs, €ro MpeacTaBIeHUl 0 MaTepUalbHOM €JUHCTBE MUDPA,
BaXXHYIO POJIb UTPAIOT (hOpMUpPYEMbIe XUMUEH MPECTaBICHUS O B3aUMOIIPEBPAILICHHUSIX SHEPTHH M 00 SBOJIIOLIMH BEUIECTB B IPUPOJE, O MYTAX PEIICHHS
JIO0ANBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHSI YEIIOBEYECTBA — CHIPHEBOM, DHEPTreTUUYECKOM, MUIIEBOM M DKOJIOTMYECKOW O0€30MacHOCTH, MpoOsieM
31paBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealu3aldyd BO3MOXKHOCTEW IJIs caMOpa3BUTHS W (QOPMHUPOBAHUS KYJIbTYpPhl JIMYHOCTH, €€ oOmed U (PyHKIHOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHHE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yJaromuXcs, HABBIKOB X CAMOCTOSATEIILHOM y4eOHOM AeATeNbHOCTH,
HKCIEPUMEHTAIbHBIX U UCCIIE0BATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B TOBCEJHEBHOM JKU3HU, TaK U B IPO(YECCHOHAIBHON AESITENbHOCTH;

3HAaKOMHUT €O CIEUU(PHUKONW HAYYHOTO MBIIIJICHHS, 3aKJIa/JbIBA€T OCHOBBI LIEJIOCTHOTO B3IVISAA HA €IMHCTBO IPUPOIBI U UEJIOBEKA, SIBIIAETCS
OTBETCTBEHHBIM 3TaroM
B (OPMHPOBAHUU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYaIOIIMXCS;CIOCOOCTBYET (DOPMUPOBAHHIO LIEHHOCTHOT'O OTHOUICHHS K €CTECTBEHHO--
Hay4YHbBIM 3HAHHUAM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTMYECKOE 00pa30BaHKUE O0yUarOIUXCSL.



JlaHHBIE HaIpaBiICHUs B 00yYEHUHM XUMHUH 00ECIIeUMBAIOTCA CIEHU(PUKON coepKaHus yueOHOro npeaMera, KOTOPbIM SBIAETCS Ne1arornuecku
aJlaTHPOBAHHBIM OTpa)kKeHHEM 0a30BOI HAyKH XMMHH Ha ONpPEeNEHHOM 3Tane e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUS OPUEHTHPOBAH HAa OCBOCHHE OOYYAIOIMIMMUCS CHUCTEMbI NEPBOHAYAIBHBIX MOHATUI
XUMUU, OCHOB HEOPIaHUYECKOW XMMHUH U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IIOHATUI OPraHM4EeCKON XUMHUH.

CrtpykTypa comepKaHus IPOTpaMMBI 10 XUMUU c(hOpMHpPOBaAHA HA OCHOBE CHCTEMHOTO MOXo/a K e€ n3ydenuto. CoaepkaHue CKIaIbIBACTCS U3
CUCTEMBbI MOHATHI 0 XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHITUNM O XUMUYECKON peakunu. O0e 3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHBI
10 MPUHIIUITY MOCJIEI0BATEILHOIO PA3BUTHSI 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUI PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,
— [lepuonnueckoro 3akoHa J[. 1. MeHaeneeBa Kak OCHOBHOTO 3aKOHA XUMHM;
— YYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H,

— TPEACTaBJICHUHN 00 3JEKTPOTUTUYECKON AUCCOLUMAIMH BEIIECTB B paCTBOPAX.

Teopetnueckue 3HaHUS paccCMaTPUBAIOTCS HA OCHOBE SMITUPUYECKH IMOJYYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEAOBATEIBHO OT
OJITHOTO YPOBHS K JIPYTrOMY, BBIITOJIHASI PYHKIINH OOBSICHEHUS U MPOTHO3UPOBAHUS CBOIMCTB, CTPOEHHUS U BO3MOXKHOCTEH NMPAKTUYECKOTO MPUMEHEHHS U
MOJIYYEHUS] U3Yy4aeMbIX BEILIECTB.

OcBoeHue mMporpaMMsl 10 XUMUHU CLIOCOOCTBYET (POPMHUPOBAHUIO TPEICTABICHUS O XUMHUECKOM COCTABIISIONIECH HAyYHON KAPTHUHBI MUPA B JIOTHKE
€€ CUCTEMHOW IPUPOJIBI, IEHHOCTHOIO OTHOUICHHS K HAyYHOMY 3HAHUIO M METOJIaM IT03HAHMA B HayKe. M3ydeHne XuMun NporCcXOanT C IPUBJICYEHUEM
3HaHUI U3 paHee U3yYeHHBIX y4eOHBIX npeaMeToB: «OKpykaromuid Mupy», «buonorus. 5—7 xknacce» u «®Pusnka. 7 Kiacey.

[Ipy w3ydeHMH XWUMHH TPOUCXOAWT (OPMUPOBAHHME 3HAHWK OCHOB XMMHUYECKOH HAayKd Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHMS,
MPAKTUYECKON JESITeNbHOCTH YelIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOHM KyJIbTYphl. 3aaya y4eOHOTO ImpeaMeTa COCTOUT B (hOopMHUpOBaHUU
CUCTEMBI XUMUYECKHX 3HAHUI — BaKHEUITNX (aKTOB, MOHSITHIA, 3aKOHOB U TEOPETUIECKIX MOJI0KEHUH, JOCTYIMHBIX 0000IIEHII MUPOBO33PEHYECKOTO
XapakTrepa, 3bIKa HAyKH, B IPUOOIIEHUH K HAyYHBIM METO/IaM MO3HAHMSI IPU U3yYEHUH BEIIECTB U XUMUYECKHUX peakluid, B GOPMUPOBAHUU U PA3BUTHH
MO3HABATENIbHBIX YMEHUHN U UX NPUMEHEHUH B y4eOHO-TI03HABATENIbHON U y4eOHO-HCCIIeI0BATENbCKON IEATEIbHOCTH, OCBOCHUH MPaBUII O€3011aCHOTO
oOparlieHus C BeIeCTBAMU B TIOBCETHEBHOM JKHU3HH.



[Ipu u3yyeHnr XUMUU Ha YpOBHE OCHOBHOTO 00111er0 00pa3oBaHus BaXKHOE 3HAYCHHE TPUOOPETH TaKHe 11T, KakK:

— (opMUpOBaHHE HHTEJUIEKTYalIbHO PA3BUTON JMYHOCTH, TOTOBOM K CamM0O00pa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSTEIHHOMY MPUHSITHIO
pelIeHuid, CIOCOOHON alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KHU3HH,

— HaMpaBJICHHOCTh O0YYEHUSI Ha CUCTEMATHUECKOE MPUOOIICHHE 00YJaIOIIUXCSl K CAMOCTOSTEIFHON MO3HABATEILHON IEATEIHbHOCTH, HAYYHBIM
METOJIaM TIO3HaHWUsI, (OPMHUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEH K XUMUU;

— o0ecreueHne yCIoBHi, CIOCOOCTBYIOMINX MPUOOPETCHHIO 00YJAIOIIUMUCS OIBITa Pa3HOOOPA3HOH JESITeNbHOCTH, IO3HAHUS M CAMOIIO3HAHUS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUM ), UMEIOIIUX YHUBEPCAIIbHOE 3HAUEHHE JIJISl PA3JIMYHBIX BUOB JI€SITEIILHOCTH;

— ¢opmupoBaHue 00mIeH (YHKIIMOHATLHOM M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIE YMEHUU OOBSCHATH M OICHUBATH SIBICHHS
OKPY’KaIOIIero MUPa, UCIIOJIB3Ys 3HAHUS U OTBIT, TOJIYYCHHBIC TIPU U3YYCHUH XUMUU, TPUMEHSTh UX MPU PEIICHUH MPOOJIeM B TTOBCETHEBHON KU3HU U
TPYAOBOM AEATEIBHOCTH;

— ¢opmMupoBaHue y 00yUYAIONIMXCS TYMAHUCTHYECKUX OTHOIICHUH, MOHUMAHHS IIEHHOCTH XMUMUYECKUX 3HAHUN Ui BBHIPAOOTKH HKOJOTHUECKU
11€J1ec000pa3HOro MOBECHUS B OBITY M TPYAOBOW JCSITEIBHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/I0POBbs U OKPY’KAIOIIEH IPUPOIHOMN Cpe/ibl;

— pa3BUTHE MOTHUBALUH K O0YyYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHMIO HA OCHOBE YCBOEHUS OOIIEUYETOBEYECKUX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPOGHIIS U HANIPABICHHOCTH AaJbHEUIIET0 00yUeHHS.

OO1iee 4nCIO 9acoB, OTBEAEHHBIX IS U3YUCHHS] XUMUU Ha YPOBHE OCHOBHOTO 00IIero oOpazoBaHus, cocTaiseT 136 dacos: B 8 kimacce — 68
gacoB (2 yaca B HeJIelN0), B 9 kitacce — 68 wacoB (2 gaca B HEJIEIIO).



9 KJIIACC
BemecTtBo M XUMHYeECKasl peaKuus

Ilepuoanueckuii 3akoH. Ilepuonnyeckas cucreMa xumuueckux a1emMeHToB . 1. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XMMHMYECKHX DJIEMEHTOB IEPBBIX TPEX NEPHOAOB, KaJHs, KalblLMsl W HMX COCAMHEHHH B COOTBETCTBUU C IIOJOKEHHUEM DJIJIEMEHTOB B
IIepuoanueckol cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbBI XUMUYECKON CBSI3U. THUIIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCHMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAINYECKON
PEIIETKH U BUJJA XUMUYECKON CBS3H.

KHaCCI/I(i)I/IKaHI/ISI W HOMCHKJIATypa HCOPraHMYCCKHUX BCIICCTB. XHUMHUYecKrue CBOMCTBA BCHICCTB, OTHOCAIIUMXCA K PpPa3jIWYHBIM KJlacCaM
HCOPTraHNUYCCKUX COGHHHGHHﬁ, TCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB.

Knaccudpukanus XuMUYECKUX peakiuil 1Mo pa3IHyYHbIM MpHU3HAKaM (10 YMCIY M COCTaBY YYAacTBYIOLIUX B PEAKIMHM BEUIECTB, MO TEIUIOBOMY
3¢ deKTy, IO U3MEHEHHIO CTENEHEeH OKMCICHUS XMMHUYECKUX JIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aTopa). JK30- U dHJOTEPMUYECKUE
peakuuu, TepMOXUMUYECKUE YPAaBHEHHUS.

[TonstTre o ckopoctu xumuueckoil peakuuu. [loHsTHe 00 0OpaTHUMBIX M HEOOPATUMBIX XUMHYECKHX peakiusx. [[oHATHE O rOMOTreHHBIX U
reTeporeHHbIX peakiusx. [lonstue o karanuze. [lonarue o xumuueckom paBHOBecUU. DaKTOPHI, BIUSAIONINE HA CKOPOCTh XUMHUYECKOM PEAKIUU U
MOJIOKEHNE XUMHUYECKOTO PaBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENIBHBIC PEAKIINN, JIEKTPOHHBIN OanaHC OKHCIUTEIbHO-BOCCTAHOBHUTENIbHOU peakiuu. CocTaBieHUE YpaBHEHUN
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUil C HCIIOJIb30BAHUEM METO/Ia SJIEKTPOHHOT0 OanaHca.

Teopust 3JIEKTPOJUTHUYECKONW AUCCOIUALIMKU. ODJIEKTPOJMUTHI W HEIEKTPOJHUTHL. KaTMOHBI, aHMOHBI. MEXaHW3M JIUCCOLMAIMU BEUIECTB C
pa3JII/I‘IHbIMI/I BUIaMu XI/IMI/I‘{GCKOP'I CBs3U. CTCHCHB AUCCOLMaInn. CI/IJILHBIG nu cna61;1e BHGKTPOJII/ITBI.

Peakiiuu noHHOro oOMeHa. Y CIOBUS MPOTEKaHHs PeaKuii HIOHHOTO 0OMEHa, MOJIHbIE M COKpAIIEHHbIC HOHHBIE YpaBHEHUs peakiuii. CBolicTBa
KHCJIOT, OCHOBAaHUH U COJICH B CBETE MPEJCTABICHUN 00 IIEKTPOJUTHUYECKON nuccormanui. KauecTBeHHbIC peakiiuu Ha HOHBL. [loHATHE O THIpOIH3e

coseil.

Xumuueckuit s3xcnepumenm:



O3HAaKOMIJIEHHE C MOJEISIMU KPUCTAIMUYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB M HEeMETa/IoB (rpadura U anmasza), CIOKHBIX
BEIIECTB (XJIOpUAA HATPHS), UCCICIOBAHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW pEaKIUH OT BO3ACHCTBHUS PA3IUYHBIX (DAaKTOPOB, MCCIICIOBAHHE
AJEKTPONPOBOTHOCTH PACTBOPOB BEIIECTB, MpoIllecca JUCCOLUALUN KHUCIOT, IIeoyell U cojeil (BO3MOKHO HCIIOJIb30BAaHHUE BUAEO MaTEpUANIOB),
MIPOBEJICHUE OTBITOB, MILTFOCTPUPYIONIUX IPU3HAKY MTPOTEKAHUS peaklnii HOHHOTO oOMeHa (00pa3oBaHUe 0Ca/iKa, BBIICICHHUE ra3a, 00pa3oBaHue BObI),
OTIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIMH (FrOpeHne, peakliuy pa3oKeHUsl, COETUHEHHs ), paclio3HaBaHHe
HEOPraHUYECKHUX BEILECTB C MOMOIIbIO KAUECTBEHHBIX PEAKIMN HAa MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4.

HeMeTanabl M UX cOeTUHEHUS

OObmas xapakTepucTuka ragoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue u (uznyecKue CBOHCTBA
IIPOCTBIX BEILECTB — raJoreHoB. XMMHUECKHUE CBOWCTBA HA ITPUMeEpE XJl0pa (B3auMOAEHCTBHE C METAJITIaMH, HEMETAIIIIAMH, 111€JI04aMu ). XJI0pOBOAOPOI.
CongHast KHUCIIOTa, XMMUYECKUE CBOMCTBA, MOJyYeHUE, MpUuMeHeHre. JleficTBre XJ1opa 1 XJI0pOBOIOPO/Ia Ha OPTaHU3M YelloBeKka. BaykHeme XJ1opuasl
M UX HaXO0XJEHUE B IPUPOJIE.

OOm1ast xapakrepucTika 31eMeHToB VIA-rpynmsl. OcoOeHHOCTH CTpOSHHs aTOMOB, XapaKTepHbIe cTeneH: okucieHus. CtpoeHue u puznyeckue
CBOMCTBA MPOCTBHIX BEIIECTB — KHUCIOPOJA W CEPbl. AJTOTPONHbIE MOAUGUKAIIMN KUCIOPOaa U Cepbl. XMMHUUYECKHE CBOWCTBa cephl. CepoBOIOPOI,
cTpoeHue, GpU3NIecKue 1 XUMUIeckre CBOMCTBa. OKCH/IBI Cephbl KaK MPECTABUTENN KUCIOTHBIX OKCUI0B. CepHast KUCI0Ta, PU3NUECKUE U XUMUYECKHE
CBOMCTBa (00IME KaK MPEICTaBUTENS Kiacca KHUCIOT U crnenuduyecKue). XUMHUECKUE PEaKIUd, JIeXKAIIMe B OCHOBE MPOMBINIJICHHOTO Crocoba
MOJTy4deHHUs1 CepHOU KUCNOTHI. [IpuMenenne cepHoii kuciaoTsl. CoinM cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cynbdar-noH. HaxoxaeHue cepsl u eé
CoeMHEHUH B mpupoze. XMMHUYECKOE 3arpsi3HEHUE OKPYXKAroILeH cpeibl COEMHEHUIMU Cepbl (KUCIOTHBIE JOXK AN, 3arPsI3HEHUE BO3/1yXa U BOJIOEMOB),
CIOCOOBI €T0 MPeI0TBPAICHUS.

OOm1ast xapakTepucTHKa 3JeMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIE CTETIEHU OKUCICHHUA. A30T, paclpoCTpaHEHHE B
npupoje, pu3HUecKue U XUMHU4Yeckne cBoiicTBa. KpyroBopoT azora B mpupozge. AMMHAK, ero (u3NYecKrue U XUMHUYECKUE CBOWCTBA, MOJIYUYCHUE U
npuMeHeHne. Coli aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA, IpUMeHeHne. KauecTBeHHas peakiysi Ha MOHBI aMMOHUS. A30THAsI KUCIIOTa, e¢
noJjiy4eHue, (u3n4eckue U XUMHUECKUE CBOMCTBA (00IMe KaK MpeICTaBUTENs Kilacca KUCIOT U cneundudeckue). VMcrnonp30BaHe HUTPATOB U COJIeH
aMMOHHSI B KadeCTBE MMHHEPAJIbHBIX YHOOpeHWH. XHWMHUYECKOe 3arpsi3HEHHE OKpYKAIOMIeW Cpelbl COSAMHEHUSMH a30Ta (KHUCIOTHBIE IO,
3arpsi3HEHUE BO3/1yXa, MOUBHI M BOJ0EMOB). Docdop, amutoTponnbie Moaudukanuu Gocdopa, pusnueckue u xumudeckue cpoiicrsa. Oxeun hocdopa
(V) u pochopnas kucnora, puznueckrue 1 XUMHIECKUE CBOMCTBA, oJydeHue. Vcnons3oBanue ¢pocdaToB B Ka4€CTBE MUHEPATBHBIX YIAOOPCHHIA.

O6mras xapakTepucTuka 3yeMeHToB [VA-rpynmel. OcoOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC CTETICHU OKHCIICHUS. YTJIEPOI, alFIOTPOITHBIC
Moau(HUKAIIH, pacIPOCTPAHEHHE B IPUPOJIE, GU3UUECKUE U XUMHUYECKUE cBoMcTBA. Aicoponus. KpyroBopor yriepona B npupoze. OKCUIbI yriieposa,
ux (usnueckre W XMMHYECKUE CBOMCTBA, JAEMCTBHE HA KUBBIE OPTaHU3MBI, NMOTYYEHHE W MPUMEHEHHE. DKOJIOTHYECKHue MpOoOJIeMbl, CBA3aHHBIE C



okcunom yraepona (IV), rumoresa rmo6aqbHOTO MOTEIUICHUS KIWMarta, MapHUKOBBIA 3 @dEKT. YroimpHas KHUCIOTa U €€ CoNU, X (U3HYECKUE U
XMMUYECKHE CBOWCTBA, MOJy4YeHHEe M IpuMeHeHHne. KauecTBeHHas peakiys Ha KapOoHaT-HOHBI. lcmonp3oBaHMe KapOOHATOB B OBITY, MEIMIIMHE,
MIPOMBITITICHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHauaIbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHHUSAX yriepoaa (METaH, STaH, STWIICH, alleTUICH, STAHOJ, TIIUIEPHH,
yKCycHas Kuciota). [Ipupogapie HCTOYHUKH YTIIEBOIOPOOB (YToJb, TPUPOIHBIN a3, HEPTh), MPOAYKTHI UX TIepepadoTKu (OCH3UH), UX POJIb B OBITY U
MMPOMBIIIJICHHOCTH. ITonsgrue o 6HOHOI‘I/I‘-I€CKI/I BAXKHBIX BCIICCTBAX: JKHUPAX, 6em<ax, YIJICBOAaX — U UX POJIM B JKU3HU YCJIOBCKA. MaTepI/IaJIBHOG CAUHCTBO
OpPTaHUYECKUX W HEOPTaHMYECKUX COCAMHCHHM.

Kpemnnii, ero ¢puznveckne 1 XUMUYECKHE CBOMCTBA, TOJydeHHe U puMeHeHue. CoemMHeHHsI KpeMHUs B npupoje. O0mue npencrtaBieHus 00
okcuae kpemuus (IV) u kpemuueBoit kucinore. CHIMKATBI, UX UCIIONb30BaHUE B OBITY, B IPOMBINUICHHOCTH. BaxkHelne cTpouTenbHbIe MaTepHalbl:
KepaMHMKa, CTEKJIO, IEMEHT, O€TOH, kene300eToH. [1po0ieMbl 6€301acHOro NCI0Ib30BAHUS CTPOUTENIBHBIX MaTEPUAIOB B IOBCEHEBHON KU3HH.

Xumuueckuii IKcnepumernmnt:

u3yueHre o0pa3loB HEOPraHUUYECKUX BEIIECTB, CBOMCTB CONISTHOM KUCIIOTHI, IPOBEICHUE KaYeCTBEHHBIX PEaKLMil Ha XJIOPUI-UOHBI U HAOII0AeHNE
MIPU3HAKOB MX MPOTEKAaHMsI, OMBITHI, OTpa)karouire (HrU3nueckue M XMMHUYECKHE CBOWMCTBA TajJOTEHOB UM MX COEAMHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), O3HAKOMJICHHE C OOpa3laMM XJOPHIOB (TaJOreHUIOB), O3HAKOMJICHHE C O0Opa3laMu cepbl U €€ COCTUHEHHUSMHU (BO3MOKHO
HCIIOJIb30BaHNE BHJIEOMATEPHANIOB), HAOIIOACHHE Mpoliecca OOYyTrIUBaHuUs caxapa IMoJ JEHCTBUEM KOHIEHTPUPOBAHHON CEpHOI KUCIOTHI, U3yYCHHE
XUMHUYECKHX CBOMCTB pa30aBIeHHON CEpHON KUCIIOTHI, IPOBEJICHNE KAUECTBEHHON pPEeaKK Ha CyIb(aT-uoH U HaOII0IeHHE TPU3HAKa €€ MPOTEeKaHus,
03HaKOMJICHHE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, (pochopa u ux coenuHeHni (BO3MOKHO UCIIOJIB30BAHNE BHIEOMATEPHAIOB), 00pa3aMu a30THBIX U
dochopHbIX ynoOpeHnui, mony4yenue, coOupanue, paclo3HaBaHue U U3yYEHHE CBOMCTB aMMHUaKa, IPOBEJICHNE KaUeCTBEHHBIX PeaKIfii Ha MOH aMMOHUS
u ocdaT-uoH U U3ydeHHE MPU3HAKOB UX MPOTEKAHUs, B3aUMOICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C ME/IbIO (BO3MOKHO HCIOIb30BaHHUE
BUJICOMATEPHAJIOB), W3y4YE€HHE MOJENIeH KPUCTAJUIMYECKUX pPeIIETOK anmasza, rpadura, QymnaepeHa, O3HAKOMIIEHHE C MPOLECCOM aAcopOIuu
pPacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM NPOTHBOrasa, MOJIy4YeHHE, COOMpaHue, paclo3HaBaHHWE M HM3yUYE€HUE CBOMCTB
YIJIEKHCIIOTO Ta3a, MPOBEICHUE KAaueCTBEHHBIX PEaklUil Ha KapOOHAT M CUJIMKAT-MOHBI U M3yYCHHE MPU3HAKOB MX MPOTEKAHUs, 03HAKOMIICHHUE C
MIPOJYKIIMEH CHIMKATHOW MPOMBIIIJICHHOCTH, PEIIeHNE HKCIIEPUMEHTAIbHBIX 3314 10 TeMe «BakHele HeMeTalIbl U UX COSAMHEHUS.



MeTajliibl M UX COEAMHEHHS

OO01as XxapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUM UX MMoyioxkeHus B [lepruoauueckoii cucteMe XUMUYECKUX 3JIEMEHTOB
. . Menpaeneea u crpoenus arToMmoB. CTpoeHHE METaIIOB. MeTayuindeckas CBs3b U METAJUIMYECKasi KpUCTAIUIMYECKAs PeIIETKA. DIEKTPOXUMUYECKUIMA
P HANIPsOKEHU MeTaIIoB. DU3NYECKUE M XUMUYECKHE CBOMCTBA MeTa/uioB. O01ue ciocoObl momydeHust MetauioB. [ToHsATHE 0 KOPPO3UH METAIIIOB,
OCHOBHBIE CITOCOOBI 3alTUTHI KX OT KOppo3uu. CruiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) M MX PUMEHEHHE B OBITY U MTPOMBIIIIICHHOCTH.

[Ilenounbie MeTaiuibl: nojioxkeHue B [lepuoanueckoi cucteMe xumuyeckux anemeHToB Jl. 1. MennaeneeBa, cTpoeHHE UX aTOMOB, HAXOK/ICHHUE B
npupone. PuznyecKkue U XMMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuasl U TUAPOKCUABI HATpUd U Kanus. [IpumeHeHue 1ea0uHbIX
METAJUIOB U UX COEIUHEHU.

[Ile1ouHO3eMENBHBIE METAJUIBI MATHUM U KaJIbIIWI: TI0JI0KeHHE B [lepuoanueckoil cucteMe xumuueckux 3neMeHToB Jl. 1. MenzeneeBa, cTpoeHne
MX aTOMOB, HaXOXkAeHHe B mpupoje. Ouznueckre u XUMHUUECKUE CBOMCTBA MarHus U Kanblus. Baxkueie coequHenus Kanbius (OKCUI, THIPOKCU,
conn). JKECTKOCT BOABI M CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHMil: nosioxkenue B [lepuoanueckoil cucteme xumuyeckux sneMeHToB J[. M. MenpaeneeBa, CTpoeHHE aToMa, HaXOXIECHUE B MPUPOJIE.
dusnyeckre 1 XUMUUECKHE CBOMCTBA aFOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH/IA ATFOMUAHUSL.

Kenezo: nonoxenune B llepuogmyeckoil cucrteMe xuMuueckux snemMeHToB [[. M. MeHnneneeBa, CTpoeHHE aTOMa, HaXOXKICHHE B MPUPOJE.
duznueckre U XUMUUECKHE CBOMCTBA xxele3a. Okcubl, rupokcuasl u conu xkenesa (I1) u sxenesa (11I), ux cocras, cBoiicTBa U MOJyUYEHHUE.

Xumuueckuit y3xcnepumenm:

O3HAKOMJICHHE ¢ 00pasllaMd METaJlIOB U CIIaBOB, MX (PU3UYCCKUMH CBOMCTBAMH, M3y4€HHE PE3yJIbTATOB KOPPO3HH METAIUIOB (BO3MOKHO
MCIOJIb30BaHUE BHIEOMATEPUAIIOB), 0COOCHHOCTEH B3aUMO/ICHCTBUS OKCH/IA KAJIbIIUS U HATPUS C BOJIOH (BO3MOXKHO HCIIOJIb30BAHKE BIIEOMATEPHATIOB),
UCCIIeIOBaHHE CBOMCTB jKECTKOM BOBI, ITPOLIECca TOPEHHUS JKeJie3a B KUCIOPO/Ie (BO3MOYXKHO HCIOIb30BaHHE BUAEOMATEPHUAJIOB), IPU3HAKOB IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHUS, KaJIbLUs, ATFOMUHYS, UHKA, xene3a (II) u xenesza (I11), mequ (II), HabmogeHNe U OMKICAaHKUE MPOIIECCOB
OKpalllMBaHUs IJIAMEHU MOHAMU HATpUs, Kalus U Kajblus (BO3MOXKHO HCIIOJb30BaHHE BHUAECOMATEpUasoOB), HCCieIOBaHHE aM(OTEPHBIX CBOWCTB
TUAPOKCH/IA aTIOMUHUS U TUIPOKCUAA LIMHKA, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a/]1a4 10 TeMe «BakHeline MeTasuibl U UX COSAMHEHUSD.

XuMHus M OKpyKauias cpeaa



BemectBa 1 mMarepuanbsl B MOBCETHEBHOM KM3HHU UejoBeKa. be3omacHoe MCIOIb30BaHKME BEIIECTB M XUMHUYECKHX peakiuuii B ObITy. IlepBas
MOMOIIb IIPpU XUMHUYCCKUX OKOI'aX U OTPABJICHUAX.

XUMHUECKOe 3arpsi3HEHUE OKpYyKarolleil cpeipl (MpeneiabHas J0NycTUMas KOHIEeHTpaus BemlecTs, nainee — [1JIK). Ponbp xumuun B perenun
9KOJIOTHUECKUX TPOOIIEM.

Xumuueckuii s3xcnepumenm:
M3y4eHHe 00pa3lioB MaTepraoB (CTEKIIO, CIIJIaBbl METAJIOB, MIOJIMMEPHBIC MATEPHAIIBI).
Mescnpeomemnuie ceasu

Peannsaum[ MCXKITPECAMETHBIX CBs3CH IpHu U3YUYCHUU XUMUU B 9 ximacce OCYHIECTBIACTCA YEPE3 UCITIOJIBb30BaAHNUEC KaK O6H_[I/IX €CTCCTBCHHO-HAaYYHbBIX
HOHHTHﬁ, TaxKk 1 HOHHTHﬁ, ABJIAIOINUXCS CUCTCMHBIMU [UI OTACJIBHBIX IMPEAMCETOB CCTCCTBCHHO-HAYYHOTI'O THUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHSA: HAy4YHBIA (PAKT, THIOTE3a, 3aKOH, TEOPHs, aHAlU3, CHUHTE3, KiIaccu(UKaIus, TePUOAUYHOCTb,
HaOII0/IeHNE, IKCIIEPUMEHT, MOJICTTMPOBAHUE, H3MEPEHUE, MOJICTTb, SIBJICHNE, TAPHUKOBBIN A (HEKT, TEXHOIOTHS, MaTEPHAIIbI.

dusnka: MaTepusi, aTOM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOIbI, paIHOAKTUBHOCTh, MOJICKYJIA, DJIEKTPUUECKHI 3apsi1, TPOBOTHUKH,
MOJTYITPOBOJTHUKH, JTUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, O00BEM, arperaTHOe COCTOSHHE BEIECTBA, Ta3, pPAacTBOpP, PaCTBOPUMOCTb,

KpucTaJlliIn4eCKas peméTKa, CIIJIaBBI, (1)I/I3I/I‘-IGCKI/IC BCJIMYHHBI, CIMHUIIBI U3BMCPCHH I, KOCMHUYCCKOC IMPOCTPAHCTBO, IJIAHCTHI, 3Bé3,III:I, COJIHI.[G.

buonorus: ¢otocunres, npixanue, Ouocdepa, 3KOCHUCTEMa, MHHEpaIbHbIE YIOOPEHHS, MHUKPOIIEMEHTHI, MAaKpO3JIEMEHTHI, MUTATEIbHbIC
BEILECTBA.

I'eorpacdusi: atmocdepa, ruapocdepa, MUHEPAIIBL, TOPHBIE TIOPO/IbI, MTOJIE3HBIE HCKOTIaeMbI€, TOILTNBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA



JIMHHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yNIbTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOT'O 00IIIeT0 00pa30BaHuUs JOCTUTAIOTCS B X0JI¢ OOYUEHUSI XUMHUH B SAMHCTBE Y4eOHOW 1
BOCIIUTATEIILHON JEATEIBHOCTH B COOTBETCTBUU C TPAAWUIIMOHHBIMUA POCCHICKMMHU COLIMOKYJIBTYPHBIMH W JAYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
MNPUHATBIMU B OGH.[GCTBC npaBujiaMM "W HOpMaMH TMOBCACHUSA U CHOCOGCTBYIOT mnponeccaMm CaMOIIO3HAHUA, CaMOPA3BUTHUA W COLHATIM3ALAN
o0ydJaronmxcs.

JInuHOCTHBIE pe3yNbTaThl OTPaXKalOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM IO3UTUBHBIX ILIEHHOCTHBIX OpPUEHTAIMH M
pacuIMpeHue OIbITa IESITeIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE€ B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOIIEHHS K OTEUECTBEHHOMY KYJIbTYPHOMY, HICTOPHUUECKOMY U HAYYHOMY HacJIEUI0, IOHUMaHUs 3HAUEHHUs XUMUYECKOW HAyKU
B KM3HH COBPEMEHHOIO OOIIECTBa, CHOCOOHOCTH BJIAAETh NOCTOBEPHOH HH(OpPMAaLUedl O MEepelOBBIX JOCTHKEHHUAX M OTKPHITHAX MHPOBOH H
OTE4YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHbIX 3HaHUAX 00 yCTpoiicTBe MHpa U 00IIeCTBA;

2) rpaJaaHCKOro0 BOCIIUTAHMS

IIPEJICTABICHUS O COLMAJIBHBIX HOPMAax M IPAaBHJIAX MEKIMYHOCTHBIX OTHOIIEHUM B KOJUIEKTHBE, KOMMYHMKAaTUBHOM KOMIIETCHTHOCTH B
OOIIIECTBEHHO IMOJIE3HOW, y4eOHOHMCCIEeN0BATEIbCKONW, TBOPYECKOM M JPYruxX BUAAX AEATEIBHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM COBMECTHOU
NESTEeIbHOCTH IPH BBIIOJHEHUH Y4YEOHBIX, IO3HABATENIbHBIX 3a7ay, BBINOJHEHMHM XMMHYECKMX HSKCIEPUMEHTOB, CO3JaHUM YUEOHBIX IPOEKTOB,
CTpEeMJICHHSI K B3aUMOIIOHMMAHHUIO U B3aUMOIIOMOIIIM B IpoIiecce 3TON y4eOHO! IesTeNTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEJCHNUE U TOCTYIKU
CBOMX TOBAPULICH C MO3UIIUM HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS IOCIIEACTBUN TOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHUECKHUE IPEICTABICHUS O BELIECTBE U XUMUYECKOM DPEAKLUH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUsS HAYKH M
COCTABJIAIOLINE OCHOBY JUI MOHUMAHUS CYIIHOCTH HAay4HOM KApTHHBI MHUpA, NIPEJCTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NMPHUPOJBL,
B3aUMOCBS35IX YEJI0BEKA C IPUPOJHOMN CPEI0i, O POIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HABaTEeIbHbIE MOTHBBI, HAIIPABJICHHbIE HA MOJYYCHUE HOBBIX 3HAHUHN MO0 XMMHUHU, HEOOXOJUMBIE JUTsl 0OBCHEHHS HA0JII0JaeMbIX IPOIIECCOB U
SIBJICHUH, MIO3HABATEIbHOU, HHPOPMAITMOHHON M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE€ HABHIKOB CAMOCTOSITEIHLHONU PabOThI C y4eOHBIMU TEKCTaMH,
CIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEJICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHIA;



HWHTEpeC K O0OyYEeHHIO M TO3HAHUIO, JI0003HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTHh K CaMOOOPa30BaHMIO, MPOCKTHON M HCCIIEI0BATEIHLCKOU
NesITeIbHOCTH, K 0OCO3HAHHOMY BBIOOPY HAINPaBIEHHOCTH U YPOBHSI 00yUYEHHS B JalbHEHIIEM;

4) popmMupoBaHHs KyJIbTYPbI 310POBbA:

OCO3HaHHE [IEHHOCTH KHU3HHU, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3[I0POBBIO, YCTAHOBKHU Ha 3/I0POBBINA 00pa3 »KU3HU, OCO3HAHUE TIOCTIEICTBUN
W HENpUATHE BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS aJKOTOJsl, HAPKOTUKOB, KYypeHHs), HEOOXOIMMOCTH COONIOJACHUS MpaBWI O€30MacHOCTU MpH
oOpallleHuu ¢ XUMUYECKIMH BEIIeCTBAMU B OBITY U pPeabHOM KU3HU;

5) TpyaoBOro BociuTaHus:

MHTEpPEC K MPAaKTUYECKOMY U3yUYeHHIO Mpodeccuil U TpyAa pa3IudHOro poja, yBaK€HUE K TPYAY U pe3yibTaTaM TPYJIOBOU JIEATEIbHOCTH, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUHN 110 XMMHH, OCO3HAHHBIN BHIOOP MHIMBUIYaIbHOM TPAEKTOPUHU MPOIOJKEHUS 00pa30BaHUs C y4ETOM
JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEH, yCHEemHOW Mpo(ecCHOHATBHONW NeSATEIbHOCTH H
pa3BUTHS HEOOXOIMMBIX YMEHUHN, TOTOBHOCTh a/IallTUPOBATHCS B IPO(ECCHOHATILHON Cpeie;

6) 3K0JI0rMYecKOr0 BOCIIUTAHMS:

9KOJIOTUYECKH 11€JIECO00Pa3HOE OTHOIICHHE K MPUPOJIC KaK MCTOYHUKY JKM3HU Ha 3eMJjie, OCHOBE €€ CYIICCTBOBAHHUS, TOHMMAaHUE IICHHOCTH
3II0pPOBOTO U 0€30MacHOTr0 00pasa JKU3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DH3MYECKOMY U IICUXUYECKOMY 37J0POBBIO, OCO3HAHKE IICHHOCTH
coOJTI0ICeHUS TIPaBHIT 0€30MACHOTO TTOBEACHUS MTPH padOTe C BEIIECTBAMH, a TAKKE B CUTYAIHMIX, YTPOXKAIOUIUX 30POBBIO M KU3HU JIFOJCH;

CIIOCOOHOCTH MIPUMEHSTh 3HAHUS, MTOTydaeMble TIPU U3YUYCHUHU XUMHH, JIJIs1 PEIICHHsI 3a]1a4, CBA3aHHBIX C OKPY)KAIOIIEH TPUPOTHON CpeoH, as

MOBBILICHUS YPOBHS AKOJIOTMYECKON KYJIbTYphI, OCO3HAHUS TJI00ATbHOIO XapakTepa HKOJIOTMYECKUX MpoOJIeM M MyTed MX pEeleHHs MOCPEICTBOM
METO/0B XUMHH, SKOJIOTUYECKOT'O MBIIIICHHSI, YMEHUSI PYKOBOACTBOBATLCS UM B IO3HABATEIbHOM, KOMMYHUKATUBHOM U COIIMATIBHOM MPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocrtaBe meTanpeaMeTHBIX pe3ylbTaTOB BBIAEISIOT 3HAYUMBIE ISl (POPMUPOBAHUS MUPOBO33PEHUS OOIEHAYUYHBIE MOHATHUS (3aKOH, TEOPHs,
MPUHLINIL, TUIIOTE3a, (PaKT, cCUCTeMa, MPOLECC, SKCIEPUMEHT U APYroe.), KOTOPble HCIONb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax U



MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O LEIOCTHOW HAyYHOW KapTHHE MUpA, U YHUBEpCAIbHbIE YUeOHbIE
neiictBusl (MO3HaBaTeNIbHbIE, KOMMYHHKATHBHBIC, PETYJISTUBHBIE), KOTOpble oOecrneunBaoT (OpMHUpPOBAHHE TOTOBHOCTHM K CAMOCTOSITEILHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eCTBHS
ba3soBble Jiornyeckue AecTBUA:

YMEHHSI UCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS TPU OCBOCHHH 3HAHUU: PACKPHIBATH CMBICI XUMUYECKUX TOHATUN (BBIICTATH WX
XapaKTepHbIE MPU3HAKHU, yCTAaHABIUBATH B3aUMOCBS3b C IPYTMMH HOHSITHUSIMH ), UCIIOJIb30BATh MOHITUS AJI11 O0BSICHEHHSI OTAEIbHBIX (DAKTOB U SIBICHUH,
BBIOMpATh OCHOBAHUS U KPUTEPHUH TSI KITACCU(PUKAIIUN XUMUYECKIX BEIIECTB U XUMUYECKUX PEaKIIHii, yCTAaHABIUBATh IPHUYNHHO-CIICICTBEHHBIC CBS3U
MEXy 00beKTaMH U3y4eHUs, CTPOUTD JIOTUUECKHE pacCyXAeHUs (MHAYKTUBHbIE, EAYKTUBHbIE, 10 aHAJIOTHH), 1e1aTh BHIBOJIbI U 3aKITIOUCHNUS;

yYMEHHE MPUMEHSTh B Mpoliecce MO3HAHUS MOHATHS (IpeIMETHbIE U METalpeAMETHbIE), CAMBOJIUYECKHE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3yEeMbIE B
XUMHH, IPe0Opa30BbIBaTh HIMPOKO MPUMEHSIEMbIE B XUMHH MOJI€JIbHBIE PEACTABICHUS — XUMUYECKIH 3HAK (CUMBOJI 3JIEMEHTa), XuMudeckas popmyia
U ypaBHEHHE XUMHUYECKOW PEaKIMH — MPU PEHICHHH Yy4eOHO-MO3HABATENBHBIX 3a/ad, ¢ YYETOM ITHX MOJENBHBIX IPEICTABICHUN BBISBIATH H
XapaKTepU30BaTh CYIIECTBEHHBIE IPU3HAKU U3yYaeMbIX 00BEKTOB — XUMUYECKHUX BEIIECTB U XUMUUECKUX PEaKLUid, BHISIBIAThH 00IIKE 3aKOHOMEPHOCTH,
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U U IPOTUBOPEYHS B U3yUaEMBbIX IIPOLIECCAX U SBIICHUSAX.

Ba3oBble ncciiegoBaTe/ibcKHe AeiicTBUA:

YMCHUC UCIOJIB30BATh MMOCTABJICHHBIC BOIIPOCHI B KAUYCCTBC MHCTPYMCHTA ITO3HAHUSA, 4 TAKIKC B KAUYCCTBC OCHOBBI IJIA q)OpMI/IpOBaHI/IH THITIOTE3bI
10 IPOBCPKE NPAaBUJIIbHOCTU BbBICKA3bIBACMBIX Cy)KIICHI/II\/'I;

MpUOOpPETEHUE OMbITA MO TUIAHUPOBAHUIO, OPTAHU3AINH U TIPOBEICHUIO YICHUYECKUX YKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a X0JIOM TIpoIiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro Pe3yJbTaT, PopMyIupoBaTh 000OIIEHUS W BBIBOJBI MO pe3yjibTaTaM IMPOBEIEHHOTO OIbITA, WCCIIEIOBAHMUS,

COCTABIISATH OTYET O MPOJICTAHHON padorTe.

Pabora ¢ unopmanmeii:



yYMEHHE BBIOMpaATh, aHATU3UPOBATH M MHTEPIPETHPOBATh MH(OPMALIMIO PA3IUYHBIX BUIOB U (HOPM MPEICTABICHUS, MOIYYaeMYI0 U3 Pa3HbIX
WCTOYHUKOB (HAYYHO-TIOMYJISIpHAsl JUTEpaTypa XUMHYECKOTO COJEp)KaHUs, CIpaBOYHBIE MOCcOOUs, pecypchl MHTepHeTa), KpUTUYECKH OLIEHHBAThH
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALUIO;

yMEHHE NMPUMEHATh PA3IMYHbIE METOJBI M 3alpoChl MPH IMOUCKE W 0TOOpe MH(OpMAIUU W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX JUISA
BBIITOJTHEHUSI Y4EOHBIX M IIO3HABATEIbHBIX 33/1a4 OIPEJEIEHHOTO THIA, NMPHOOpPETEHHE OIbITa B OONACTH HCIOJIB30BaHUS HH()OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJaJCHHE KYJIbTYpPOH aKTHBHOTO HCIOJb30BAHUS PA3IMYHBIX MOUCKOBBIX CHUCTEM, CaMOCTOSATEIBHO BHIOMpAThH
ONTHMAJBbHYIO (GOPMY IpeAcTaBIeHNS HH)OPMAUH U HIUTIOCTPHPOBATH PELIaeMble 3aa4l HECTIOKHBIMU CXeMaMH, THarpaMMaMu, IpyruMu popMamu
rpaduKu 1 UX KOMOMHALUSIMH;

YMCHUC HUCIOJIb30BATh U aHAJIU3UPOBATH B IIPOLIECCEC yqe6H0ﬁ n HCCHGI[OBaTeHBCKOﬁ ACATCIIbHOCTHU HH(bOpMaHHIO O BJIMAHUHW MPOMBIIIJICHHOCTH,
CEJIbCKOTO X034ICTBA U TPAHCIIOPTA HA COCTOSHUE OKPY-KAIOIIEeH MPUPOTHON CPEIBI.

KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBHS:

YMEHHUsS 3aJaBaTh BOMPOCHI (B X0J€ Auaiora M (WIM) DUCKYCCHH) TIO CYIIECTBY OOCYXKIaeMOWl TeMbl, (hOpMYyJIHUpPOBATh CBOU TMPEIJIOKECHUS
OTHOCHTEIJIBHO BBITIOTHEHUS TIPE/ITIOKCHHOM 3a/1auH;

YMEHHUS TIPEJICTABIIATh TOJYYCHHBIC PE3yJbTaThl MO3HABATEIBHON NESITEIBHOCTH B YCTHBIX M TNHCBMEHHBIX TEKCTaX; NENIaTh IMPE3CHTAIUIO
Pe3yIbTATOB BBIMOJIHEHUS XMMUYECKOTO SKCIIEPUMEHTA (J1a00paTOPHOTO OMBITA, TAO0PAaTOPHON pabOThI MO UCCIIEIOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO
MIPOCKTA);

yYMEHHsI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOW MO3HABATENbHON W HMCCIEA0BATENbCKOW AESTENBHOCTH NPU PELICHUH
BO3HHUKAIOIIUX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB M COTJIACOBAHUS MO3MLUN (0OCYXIEHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHAIINS COBMECTHBIX JICWCTBUM, ONpeeNieHNe KPUTEPHEB MO OLIEHKE KaueCTBa BHIMOJIHEHHON pabOThI U IpYTHeE).

PeryasiTuBHbIe YHUBepcAJbHbIE YUeOHbIE 1€HCTBUSA:

YMEHHE CaMOCTOATENbHO ONPEACTATh IeNH JACATEIbHOCTH, IJIAHWPOBATh, OCYLIECTBIATh, KOHTPOJIMPOBATH M TPH HEOOXOAUMOCTH
KOPPEKTUPOBATh CBOIO JIEATEIHLHOCTh, BHIOMpaTh Hanbosiee 3((HEeKTUBHBIE CIIOCOOBI pelIeHUsT YUYEOHBIX M MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIHHO
COCTABJISATh MJIM KOPPEKTHPOBATH MPEUIOKEHHBINA QJITOPUTM JACUCTBUI MPHU BBITOJHEHUU 3aJJaHUN ¢ yYETOM MOJTYUYCHUSI HOBBIX 3HAHUH 00 M3ydaeMbIX
00BEKTaxX — BEILECTBAX M PEAKIMAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3yibTaTa 3asBICHHOMN 1IeJIM, YMEHUE UCIIOIb30BaTh U aHAJIM3HPOBATh
KOHTEKCTBI, ITpe/iJIaraéMble B YCIIOBUU 3aJaHHM.



INPEAMETHBIE PE3YJIBTATbBI

B coctaBe mpeaMeTHBIX pe3yIbTaTOB MO OCBOCHHIO 005S3aTEIBHOTO COJIEP)KaHMSs, YCTAHOBIEHHOTO TaHHOU (eepanbHOil pabodeit mporpammoi,
BBIICTISIIOT: OCBOCHHBIE 00YYAIOIIMMHUCS HAYYHbIE 3HAHUS, YMEHUS U CIOCOOBI ACHCTBUM, criennduyeckue Ui IpeaMeTHOW 00nacTi «XuMHUs, BUJIbI
ACATCIIBHOCTHU 11O MOJTYYCHUIO HOBOT'O 3HAHUS, €TO UHTCPIIPCTAIUHU, Hp606p3.30BaHI/IIO U IPUMCHCHUIO B PA3JIMYHBIX y‘-IeGHI:IX 1 HOBBIX CUTYyallUAX.

K koHIy 00y4eHus B 8 kjiacce npeMeTHbIE Pe3yIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTpaXaTh COPMHUPOBAHHOCTD y 00YUAIOIIUXCSl YMEHHUI:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKHUX TIOHATHN: aTOM, MOJIEKYJA, XUMHYECKHHA SJEMEHT, MPOCTOE BEUIECTBO, CIOXKHOE BEHIECTBO, CMECHh
(omHOpOIHAS W HEOAHOPOJAHAS), BaJICHTHOCTh, OTHOCHTENIbHAS aTOMHAsi M MOJIEKYJIsIpHas Macca, KOJWYECTBO BEIECTBA, MOJb, MOJIsIpHas Macca,
MaccoBas J0Jisi XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBI 0O0BEM, OKCHI, KUCIOTa, OCHOBAHHE, COJb, JCKTPOOTPUIATEIIEHOCTh, CTETICHb
OKHCJICHHUS, XUMHUYECKasl peaklusi, Kiaccu(ukanus peakiuil: peakiuy COeIUHEHUs, peaKlIui pas3ioKEeHUs, peakui 3aMelIeHHs], peakliui oOMeHa,
9K30- U SHJAOTEPMHUYECKUE PEAKITUH, TETUTOBOM 3(h(PEeKT peakiuu, sIpo aToma, SJISKTPOHHBIN CIION aToMa, aTOMHAsi OpOUTAITb, PAJNYC aTOMa, XUMHYECKast
CBSI3b, MOJISIPHAS U HETIOJIIpHAs KOBAJIEHTHAs CBsI3b, MOHHASI CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MaccoBasi 10JIsl BeleCTBa (TIPOIIEHTHAs KOHIIEHTPALHS )
B PacTBOpE;

WJUTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XUMUYECKHUX MOHITHIA U MPUMEHATH 3TH MOHSATHUS MPU ONKUCAHUU BEIIECTB U UX MPEBPALICHUI;
MCIOJIb30BaTh XUMHUYECKYIO0 CHMBOJIUKY JIJIsl COCTABJICHHS (JOPMYI BEIIECTB U yPaBHEHUI XUMUYECKUX PEAKIUH;

OTIpEeEIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHHUSAX, CTEIIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX, TPUHA/TIEKHOCTD
BEIIECTB K OIMpPeAIeIEHHOMY KJIacCy COSAMHEHHI 10 opMyiaM, BII XUMHUECKOH CBSI3M (KOBAJICHTHASI M MIOHHAS) B HEOPTAaHUYECKUX COCTUHEHUSX;
packpsiBaTh cMbich [lepuoanueckoro 3akona /. 1. MenzaeneeBa: 1eMOHCTpUPOBATh MTOHUMAHKUE MEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XUMHUUYECKUX
AJIEMEHTOB OT WX ToJjoxkeHus B [leproaudeckoil cucTeme, 3aKOHOB COXPAHEHHsI MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYIJISPHOTO
y4eHUs, 3aKoOHa ABOTapo;

OIMKCHIBATh U XapaKTepU30BaTh Ta0MuHy0 Ghopmy [leproaudeckoil cucTeMbl XMMHUYECKUX AJIEMEHTOB: pa3inyaTh MOHATHS «riiaBHas moarpynna (A-
rpynma)» u «mobounas moxarpynmna (b-rpymma)», Mameie u OOdBIIHME TEPHOILI, COOTHOCHTH O0O3HAUYEHUs, KOTOPHbIE HMEIOTCS B TaOJIHIIC
«[lepuonuyeckas cuctemMa XUMUIeckux 31emMeHToB [[. . MeHnzaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOSHHUS aTOMOB XUMUYECKUX IJIEMEHTOB
(coctaB u 3apsia sapa, 00IIee YUCIIO JIEKTPOHOB U PACTIPEICTICHUE UX 10 DJIIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIUPOBATH XUMUUECKHE JIEMEHTBI, HEOPTAHMUYECKUE BEIIECTBA, XUMHUECKUE PEaKIuu (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB,
1o TeTIoBoMY 3P heKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PAa3IMYHBIX KIIACCOB, MOATBEPXKAas OMUCAHHE MPUMEPAMH MOJEKYISPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKLIUM;

MIPOrHO3UPOBATh CBOIMCTBA BEHIECTB B 3aBUCUMOCTH OT X KQU€CTBEHHOT'O COCTaBa, BO3MOYKHOCTHU MPOTEKAHUSI XUMHUUECKUX MTPEBPALECHUH B pa3IuYHbIX
YCIIOBUSIX;



BBIUUCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO U MOJIIPDHYKO MaccChl BEILIECTB, MACCOBYIO JIOJIO XHMHUYECKOrO 3JI€MEHTa Mo (opMyse COeAUHEHMUs,
MacCOBYIO JIOJIIO BEILLIECTBA B paCTBOPE, MPOBOJANUTH PACUETHI IO YPABHEHUIO XUMUYECKOW pEaKIuy;

IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NESITEIbHOCTH — aHAIM3 M CHUHTE3, CPaBHEHHUE, 000OLIEHHE, CUCTEMATU3aLUI0, KIACCU(PUKALHIO,
BBISIBJICHHE TIPUYUHHO-CIIEICTBEHHBIX CBSI3€M — Ul U3YUEHUS CBOMCTB BEIECTB U XMMHMUECKUX PEAKINI, ECTECTBEHHO-HAYYHbIE METO bl IO3HAHUS —
Ha0II0/IeHNe, U3MEpPEHNEe, MOICIMPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIN );

CIIEZIOBaTh IpaBHJIaM IOJIb30BAHMS XMMHUYECKOH IMOCYAOH M 1a0opaTOpHBIM OOOpYIOBAaHHEM, a TaKXKEe IMpaBHJIaM OOpallleHHs] C BEIIECTBAMU B
COOTBETCTBUM C HHCTPYKIMSAMH I10 BHINOJIHEHHUIO Ja00PAaTOPHBIX XUMHUECKUX OIBITOB IO MOJIYYEHHUIO U COOMPaHUIO Ira3000pa3HbIX BELIECTB (BOAOPOAA
U KHCJIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C ONpPENEIEHHON MAacCOBOM J0JIeM pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATh U NMPOBOJUTH XUMHUYECKHE
HKCIEPUMEHTHI 110 PaclO3HAaBAaHUIO PACTBOPOB IIEJI0YEH M KUCIIOT C IOMOILBIO HHANKATOPOB (JIAKMYC, (DeHOIPTAICHH, METUIIOPAHK U JPYTHUE).

K koHIy 00y4eHus B 9 kJjiacce npeMeTHbIE Pe3yIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXaTb COPMHUPOBAHHOCTD y O0YUAIOMIUXCS YMEHHUI:

PAcCKpbIBAaTh CMBICII OCHOBHBIX XMMHUYECKUX TMOHSATUNA: XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJla, MOH, KATUOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, BaJICHTHOCT, JIEKTPOOTPHUIIATEIIEHOCTh, CTEIIEHb OKUCIICHUS, XUMHUECKast PEaKIvs, XHMUYECKasl CBSA3b, TEIUIOBOU A (DEeKT peakiiuu, MoJlb,
MOJIAPHBIA 00BEM, PACTBOP, DJIEKTPOIUTHI, HEANEKTPOIIUTHI, SJCKTPOIUTUYECKAsI JUCCOLUAIUS, PEaKI[Md HOHHOTO 0OMEeHa, KaTajau3aTop, XUMUYECKOe
paBHOBecHe, OOpaTHUMble U HEoOpaTHMbIe DPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHCICHHE M
BOCCTAHOBJICHHE, aJUIOTPONHs, aM(POTEPHOCTh, XUMHUYECKasl CBSI3b (KOBaJEHTHAs, MOHHAs, METaJIM4YecKas), KpUcTalsInueckasl pemérka, KOpposus
METaJUIOB, CILJIaBbl, CKOPOCTh XMMUYECKOHN peakuu, nmpeaenbHo aonyctumas konuentpauus [1/IK Bemecrsa;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITHI U IPUMEHSTh 3TH IMOHATHS IIPY ONMCAHUU BEUIECTB U UX MPEBPALCHUI;
MCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JIJIsl COCTABJICHHS (JOPMYI BEIIECTB U yPAaBHEHUI XUMUYECKUX PEAKIUH;

ONpEIENATh BaJEHTHOCTh M CTENEHb OKHCICHHS XUMHUYECKHX JJIEMEHTOB B COCIUMHEHHAX DPAa3IM4YHOIO COCTaBa, NPUHAIIEKHOCTh BEHIECTB K
oTpeAeNnEHHOMY KJIacCy COSAMHEHUN TI0 (hopMyIiaM, BUI XUMHUECKOH CBsI3U (KOBAJIGHTHAS, HIOHHAS, METAILITUYECKas ) B HEOPTAaHUYECKUX COCTMHCHUSX,
3apsi[ MOHa IO XUMHUYECKoW Qopmyse, XapakTep Cpelbl B BOJHBIX pPacTBOpaX HEOPraHUYECKHX COEIWHEHUH, THI KPUCTANIMYECKOW PpEemIETKH
KOHKPETHOTO BEILIECTBA;

packpbiBath cMbica [lepuoanueckoro 3akona J[. Y. MennaeneeBa u 1eMOHCTPUPOBATH €r0 MOHMMAaHUE: OMUCHIBATH M XapaKTEpHU30BaTh TaOIMUHYIO
dopmy Ileproamueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB: pa3lindaTh TMOHATUS «TJaBHas moArpymnmna (A-rpymma)» u «mobouyHas nonarpynma (b-
rpymna)», Majble U OOJbIINE MEePUObl, COOTHOCUTh 0003HAYEHHS, KOTOPbIE UMEIOTCS B MEPUOINYECKON TabiuIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij A1pa, 00Iee YUCIIO IEKTPOHOB M pacIpe/ie/ieHUe UX 10 SJIEKTPOHHBIM CJI0sIM), OOBSICHSTh
o01irie 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB AJIEMEHTOB U UX COEIMHEHUH B Mpejesiax MalbIX MEePUOJIOB U INIaBHBIX MOJATPYII C YYETOM CTPOCHUS
HX aTOMOB;

KJIacCCU(UIUPOBATH XUMUUECKHE 3JIEMEHTBI, HEOPTraHUYECKHE BEIIECTBA, XUMUUYECKUE peaKkinu (110 YUCITY U COCTaBYy YYacCTBYIOIIMX B PEaKLIMHU BEILIECTB,
10 TETIOBOMY 3 PEKTY, IO UBMEHEHHUIO CTETIEHEH OKUCIICHUS! XUMUUECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBAThH) OOIIME U crienn(UYECKue XUMUUYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIECTB, MOATBEPKAasi OMMCAHUE PUMEpaMH
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOUIUX XUMHUECKUX PEAKIIHIA;



COCTABIISITh YPABHEHUS DIICKTPOJIMTUICCKOM TUCCOIMAIINN KUCIIOT, IETI0YeH U COJICH, TIOJTHBIE H COKpAIIEHHBIC YPaBHEHUS PeaKInii HOHHOTO OOMeHa,
YPaBHEHUs peaKkliyii, IO ATBEPKAAIOIINX CYILIECTBOBAHUE T€HETUUECKOM CBSA3M MEK/y BEIIECTBAMHU Pa3IUYHBIX KJIACCOB;

PaCKpBIBATh CYITHOCTh OKHUCIIUTEIIEHO-BOCCTAHOBUTENLHBIX PEAKIHH MOCPEICTBOM COCTABJICHUS JICKTPOHHOTO OaniaHca dTHX PeaKIuii;
IMPOrHO3UPOBATH CBOIICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUS, BOBMOKHOCTHU IMPOTCKAHUS XUMHUYICCKUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX]
BBIUUCIIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJI0 XHMHUYECKOTO 3JIEMEHTa Mo (OpMyie COSIUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B pACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKOU PEaKIUY;

coONoIaTh TpaBWIa TIOJIB30BaHUSI XMMHUYECKOH TOCYIOW M J1a0OpaTOpHBIM OOOpYIOBaHHEM, a TAaKKe IpaBmia OOpaIlleHHs C BEIIECTBAMH B
COOTBCTCTBUU C UHCTPYKIUSAMMU 10 BBIITOJIHCHHUIO HaGOpaTOpHI:IX XUMHYCCKUX ONBbITOB IO MOJTYYCHUIO U CO6I/IpaHI/IIO ra3006pa3HI>1x BCIIICCTB (aMMI/IaKa
1 YTJIIEKHUCIIOTO Ta3a);

MMpOBOAUTL PCAKIWH, MOATBCPIKAAIOIINC Ka4eCTBEHHBLIA COCTaB Pa3jIMIHbIX BCUICCTB: PaCIlO3HABATL OIIBITHBIM HyTeM XJjiopuna-, 6pOMI/III-, noauna-,
kapOoHat-, hocdar-, cumukar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHS | MOHBI U3YUYEHHBIX METAJIIOB, IPUCYTCTBYIONIUE B BOJHBIX PACTBOpaxX
HEOPTaHMYECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIC OIIEPAIIMU MBICIIUTEIILHON ACATEIBHOCTH — aHAIIN3 U CHHTE3, CPaBHEHHE, 0000IIEHIEe, CHCTEMATH3aIIHIO, BEISIBIICHHE TPUYHHHO-
CJICACTBCHHBIX CBsI3eH — JJI1 U3YUCHUS CBOICTB BCIICCTB U XUMHNYCCKUX peaKqu/'I, CCTCCTBCHHO-HAYYHBIC MCTO/bI TO3HAHU S — HaGJIIOIICHI/IC, HU3MCPCHHUC,
MOJICIIMPOBAHUE, IKCIICPUMEHT (peaIbHbI U MBICIICHHBIN ).



9 KJIACC

Ne Tema ypoxka KonnuectBo yacos Hara DNEeKTPOHHBIEC IU(PPOBBIE
n/m Beero| Konrponsmsie || Tlpaktaeckue || H3YIeHUA o0pazoBaTeNbHBIE PECYPCHI
paboThI paboThI
1 |[Ilepuoguueckuii 3akoH. I[lepuoauueckas cucrema 1 bu6muoteka [JOK
xuMudeckux daeMeHToB /1. V1. Menaeneena https://m.edsoo.ru/00adb59e
2 ||3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XUMUYECKUX 1 bubmuorexa [{OK
3JIEMEHTOB NEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adbob6
3 ||[Knaccudukarms 1 HOMEHKIIATypa HEOpPraHWYECKUX BemecTB|| | bubmuoTexa [{OK
https://m.edsoo.ru/00adb7e2
4 ||BuIbl XMMUYECKOU CBSI3U U TUIBI KPUCTATUIMYECKHUX 1 bubnunorexa [IOK
pemeToK https://m.edsoo.ru/00adbac6
5 ||[KonrpoasHas padota Nel mo teme «IloBTOpeHue n 1 1
yrayOeHne 3HaHW OCHOBHBIX Pa3zelioB Kypca 8 Kiiacca
6 ||Knaccudukarus XMMHYECKUX PEAKIUi 10 pa3InIHbIM 1 bubmuorexa [{OK
NpU3HAKaM https://m.edsoo.ru/00adbcb0
7  |IloHsATHE O CKOPOCTH XUMUYECKOW peakuuu. IlonsTue o 1 bubnmoreka [JOK
TOMOTEHHBIX U TETEPOTECHHBIX PEAKIIHSIX https://m.edsoo.ru/00adbe9a
8 |[[lonarue o xumMu4yeckoM paBHOBecHH. DakTOPHI, BIUSAIOMINE 1 bubmuorexa [{OK
Ha CKOPOCTh XMMHYECKON PEaKIUU U MOJIOKECHHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS
9  ||OkuCIUTENHEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN 1 bubmmoreka [JOK
https://m.edsoo.ru/00adcade
10 |[Teopus snexkrpoauTuyeckoil gucconuan. CUIbHbIE U 1 but6mmoreka [IOK
CcJ1a0bIe 3JIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 |MonHble ypaBHEHMS peakLui 1 bu6muoteka [JOK
https://m.edsoo.ru/00add448
12 || XuMuyeckre CBOMCTBA KHCJIOT U OCHOBAHHM B CBETE 1 bubnunorexa [IOK
MIPEACTABICHUHN 00 AJIEKTPOIUTHUCCKON TUCCOIUAINH https://m.edsoo.ru/00add5d8




Ne Tema ypoxka KonnuectBo yacos ‘ Hara DNEeKTPOHHBIEC IU(PPOBBIE
n/m Beero| Kontponshbie || Tlpaktuueckue || H3YIeHUA o0pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
13 || Xumudeckre CBOMCTBA COJICH B CBETE MPEICTABICHHI 00 1 but6mmoreka [IOK
AIIEKTPOIUTUYECKOHN TUCCOIMALINT https://m.edsoo.ru/00add8b2
14 |[lonatue o ruiponn3e coien 1 but6mmoreka [IOK
https://m.edsoo.ru/00add9d4
15 ||O6o6mIeHNE ¥ cHCTeMaTH3alKs 3HAHUI 1 bubmuorexa [{OK
https://m.edsoo.ru/00addd 12
16 |[IpakTuyeckas padora Ne 1. «PemeHue skcriepuMeHTanbHbIX || 1 1 bubmuoreka [JOK
3aau https://m.edsoo.ru/00addbfa
17 ||[KonTtponsHas paboTta Ne2 rmo Teme «IeKTPOTUTHIECKAS 1 1 bubmuorexa [{OK
nucconuanus. XUMUYECKHUE PEakIui B pacTBOPax» https://m.edsoo.ru/00addec0
18 |O6mas xapakTepuCTHKA TaJOTeHOB. XUMUYECKIE CBOWCTBA 1 bubnmoreka [JOK
Ha IpUMeEpe Xjopa https://m.edsoo.ru/00addfe2
19 | XnopoBomopoa. ConsiHasg KUCIOTa, XUMUYECKUE CBOMCTBA, 1 but6mmoreka [IOK
NOJy4eHHUE, IPUMEHEHHE https://m.edsoo.ru/00ade104
20 |ITpakTuyeckas padora Ne 2 o Teme «Ilomydenue constHOM 1 1 bubmuorexa [JOK
KUCJIOTHI, U3y4eHUE €€ CBOMCTB» https://m.edsoo.ru/00ade348
21 ||Bbruncnenus no ypaBHEHUSAM XMMHUYECKHUX PEAKIIUH, €CIIH 1 bubmuoteka [JOK
OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
22 ||O6mas xapakTepucTuka 3jaeMeHTOB VIA-rpymmb 1 bubmuoTexa [{OK
https://m.edsoo.ru/00ade64a
23 ||AmmoTtpornHbie Mmonudukanuu cepsl. Haxoxnenue cepei 1 €€ || 1 bubmuorexa [{OK
COCIMHEHUH B MPUPOJIe. XUMUYECKUE CBOWCTBA CEPhI https://m.edsoo.ru/00ade64a
24 ||CepoBomopoa, cTpoeHHe, (PU3NIECKHE U XUMHYECKHE 1 bubnmoreka [JOK
CBOMCTBa https://m.edsoo.ru/00ade802
25 ||Oxcunel cepol. CepHast KUCIIOTa, PU3NUECKHE U XUMUYecKue || | bubmuoTexa [{OK

CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/00adea28




Ne Tema ypoxka KonnuectBo yacos Hara DNEeKTPOHHBIEC IU(PPOBBIE
n/m Beero| Kontponshbie || Tlpaktuueckue || H3YIeHUA o0pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl

26 | X"MHUYECKHE PEaKINH, JeKallue B OCHOBE MPOMBIIIJIEHHOTO|| 1 but6mmoreka [IOK
croco0a MoJy4eHus! CEpHOM KUCIOThI. XUMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COSTMHEHUSIMU CEPhI

27 ||Beruncnenue MaccoBOil 10y BBIXOAA MPOIYKTa peakLuu 1 bubmuoteka [JOK

https://m.edsoo.ru/00adec8a

28 ||OOmas xapakTepucTuKa 3JeMeHTOB VA-Tpynmbl. A30T, 1 bubnuoTexa [{OK
pacnpocTpaHeHue B pUpoje, GU3ndeckre U XUMHIECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA

29 ||AmMmuak, ero ¢puznUecKre ¥ XUMHUECKHE CBOMCTRA, 1 but6mmoreka [IOK
NOJy4YeHUE U TPUMEHEHHUE https://m.edsoo.ru/00adf004

30 |[lIpaktudeckas padorta Ne 3 mo reme «Ilonyuenne aMmmuaka, 1 1 bubmuoreka [JOK
U3yUYCHHE €TI0 CBOMCTBY https://m.edsoo.ru/00adf180

31 ||A3oTHas kucnoTa, e€ pu3nuecKue U XUMUIECKIE CBOKCTBA 1 bubnmoreka [JOK

https://m.edsoo.ru/00adf306

32 ||[Mcnonp30BaHKEe HUTPATOB U COJIEH aMMOHHS B KAUECTBE 1 bubmuorexa [{OK
MHUHEPAIBbHBIX Y100peHHd. XMMHUYECKOe 3arpsi3HEHHE https://m.edsoo.ru/00adf518
OKpY’KaloMIeH Cpeibl COSTMHEHUSIMH a30Ta

33 |[@ochop. Oxcun dhocdopa (V) u pochopnas kucnora, 1 bubnmoreka [JOK
bu3nYecKrue 1 XUMUYECKUE CBOMCTBA, TIOJIyICHHE https://m.edsoo.ru/00adf68a

34 ||Ucnonws3oBanue ¢ocdhaToB B KaueCTBE MUHEPATBHBIX 1 bubmuoTexa [{OK
ynoopeHuii. 3arps3HeHHE IPUPOIHON cpebl hocdaTamu https://m.edsoo.ru/00adfc20

35 ||Yrnepon, pacnpocTpaHeHue B IpUPOJE, PU3NIECKHE U 1 bubnmoreka [JOK
XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00adfd9c

36 |Okcunsl yriaepoaa, ux Gpuandeckue U XUMHUYECKHe CBOMCTBa. || | bubmmoreka [JOK

DKkojoruyeckue npoOaeMbl, CBI3aHHBIE C OKCHAOM YyIiiepo/ia

Iv)

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




Ne Tema ypoka KonnuectBo yacos Hara DNEeKTPOHHBIEC IU(PPOBBIE
n/m Beero| Kontponshbie || Tlpaktuueckue || H3YIeHUA o0pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
37 ||VYronpHas KHCIOTa U €€ COJIN 1 but6mmoreka [IOK
https://m.edsoo.ru/00ae006¢
38 |IIpakTuyeckas padora Ne 4 o Teme "[lonyuenue 1 1 bubmuoreka [JOK
yriekucioro ra3a. KauectseHHast peakuus Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
HOH"
39 |IlepBoHauagbHbIC MOHATHS 00 OPraHUYECKUX BEIIECTBax Kak|| | bubnuoTexa [{OK
0 COCIMHEHUSX Yriepoja https://m.edsoo.ru/00ae054e
40 |[KpeMHuii 1 ero coeJuHEHUS 1 bubnmoreka [JOK
https://m.edsoo.ru/00ae080a
41 |[Ipaktuyeckas padora Ne 5. Pemenue skcriepruMEHTaIbHBIX 1 1 Bbubmuotexa [JOK
3amay 1o reMe «BaxHelnre HeMeTauIbl U UX COEINHEHUS https://m.edsoo.ru/00ae0bf2
42 |[KonTtponbHas pabora Ne3 mo teme «Bakneimue Hemeramibl| 1 1 bubmuorexa [{OK
U X COCTUHEHUS https://m.edsoo.ru/00ae0e18
43 ||OOG1mast xapakTepUCTUKAa XUMHUECKUX DIIEMEHTOB — 1 bubnmoreka [JOK
MeTauIoB. MeTayuinueckas CBs3b U METaNInIecKas https://m.edsoo.ru/00ae103e
KpucTaummueckas pemeérka. Gusndyeckue CBONCTBA
METaJIJIOB
44 || XuMHuecKue CBOMCTBA METAJIOB. DIIEKTPOXUMUYECKUH pan || 1 bu6muoteka [JOK
HaIpsHKEHUH METaJlIOB https://m.edsoo.ru/00ael 156
45 ||O6mme cmocoOb! moTydeHus MeTauioB. CIuTaBsbl. 1 bubmuoTexa [{OK
Bbruncnenus no ypaBHEHUSIM XUMHUECKUX PEAKLIUH, €CIH https://m.edsoo.ru/00ael 156
OJIMH U3 PEareHTOB COAEPKUT IPUMECH
46 |IloHsTHE O KOPPO3UU METAIIIOB 1 bubnuorexa [{OK
https://m.edsoo.ru/00ae1278
47 |[lLleno4yHBIC METAILIBI 1 but6mmoreka [IOK

https://m.edsoo.ru/00ae14b2




Ne Tema ypoxka KonnuectBo yacos ‘ Hara DNEeKTPOHHBIEC IU(PPOBBIE
n/m Beero| Kontponshbie || Tlpaktuueckue || H3YIeHUA o0pazoBaTeNbHBIE PECYPCHI
paboThl paboThl
48 ||Okcuabl ¥ TUAPOKCUIIBI HATPUSA U KaJTus 1 but6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
49 |[ILle1oyHo3eMeIbHBIE METAJIbI — KAJIBIIMH M MarHui 1 but6mmoreka [IOK
https://m.edsoo.ru/00ael5e8
50 ||BaxHeumme coeIMHEHUS KaabIIUs 1 bubmuorexa [{OK
https://m.edsoo.ru/00ael5e8
|51 ”O606H_ICHI/IC U CUCTEMAaTHU3aLMs 3HAHUN H 1 H H H H
52 |2K€cTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1 bubnmoreka [JOK
https://m.edsoo.ru/00ac1886
53 ||lIpaktudeckas padora Ne 6 mo Teme "XKEcTkoCcTh BOMBI 1 1 1 bubmuorexa [JOK
MeTo/bI €€ ycTpaHeHus " https://m.edsoo.ru/00aelae8
54 ||AmroMuHUMA 1 bubmuorexa [{OK
https://m.edsoo.ru/00aelc64
55 ||[AMdoTepHbIe CBOMCTBA OKCHIa U TUIPOKCHIA 1 bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
56 | XKemeso 1 but6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 ||Oxcunsl, ruapokcuabl U conu xenesa (11) u xenesa (I1I) 1 bubmuorexa [{OK
https://m.edsoo.ru/00ae35e6
|58 HO606meHHe Y CUCTEMAaTH3allusl 3HAHUI H 1 H H H H
59 |[IpakTudeckast pabota Ne 7. PemeHne skcriepuMeHTaTbHBIX 1 1 bubnmoreka [JOK
3amay 1o reMe «BaxHelIre MeTauIbl U UX COEINHEHU https://m.edsoo.ru/00ae3de8
60 |[BoluncieHus Mo ypaBHEHUSIM XUMHUUECKUX PEAKIUH, €CITU 1 bubnuorexa [{OK
OJIMH U3 PEareHTOB JIaH B U30bITKE WM COAEPKHUT MPUMECH. https://m.edsoo.ru/00ael1750
Brruncnenust MaccoBoii 1011 BbIXOJa MPOIYKTa peakiiuu
|61 ”O606meHHe M CUCTEMATHU3AlHs 3HAHUA H 1 H H H H




Ne Tema ypoxka KonnuectBo yacos ‘ Hara DNEeKTPOHHBIEC IU(PPOBBIE
n/m Beero| Kontponshbie || Tlpaktuueckue || H3YIeHUA o0pazoBaTeNbHBIE PECYPCHI
paboThl paboThl
62 ||KonrpoasHas padbota Ned mo teme «BakHeimue metayuiel 1 || 1 1
WX COCTMHEHUS

63 |[BemecTBa u MaTepuaibl B TOBCETHEBHOM KU3HU YEJIOBEKA 1 but6mmoreka [IOK
https://m.edsoo.ru/00ae3f50

64 || Xumuueckoe 3arpsi3HEHUE OKPYKaOIIeH cpeibl 1 bubnmoreka [JOK
https://m.edsoo.ru/00ae4270

65 ||Posb XuMUU B PEIICHUH SKOJIOTHYECKUX MPOOIIeM 1 bubnuoTexa [{OK
https://m.edsoo.ru/00ae4270

66 ||Pe3epBHbIii ypok. O000IIEHNE U CHCTEMAaTH3aIus 3SHAHUI 1 bubmuorexa [{OK
https://m.edsoo.ru/00ae0d0a

67 |Pe3epBHbIil ypok. O000IICHNE U CUCTEMATH3AIHS 3HAHUIA 1 bubnmoreka [JOK
https://m.edsoo.ru/00adb33c

68 ||Pe3epBHbIii ypok. O000IIEHNE U CHUCTEMAaTH3aIus 3SHAHU I 1 bubnuoTexa [{OK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

VYu. Xumust 9, aB. I'.E. Pymsutuc, @,I'. ®enpaman, 2022 1.13., TUAAKTAIECKUE MaTEPUATBI

METOIUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. http://schoolbase.ru/articles/items/ximiya - BcepoccHiiCKui IKOJIBHBIN TOPTAI CO CChIJIKAMU Ha 00pa30BaTeIbHBIC CANTHI 10 XUMHH.,

2. http://c-books.narod.ru - tuTepaTypa M0 XUMHH.

3. http://www.hemi.nsu.ru/ - unTepHeT-y4eOHUK « OCHOBBI XUMHID

4. https://resh.edu.ru/ - Poccuiickas anekTpoHHas mmkoia 6. www.periodictable.ru - cOOpHHK cTaTeli 0 XUMUYECKHX 3JIEMEHTAX, HJUTFOCTPHPOBAHHBII
IKCTICPUMEHTAMHU.

5. http://him. 1september.ru/ -xypHai «XUMHUS B IKOJIEH»

6. http://www .hij.ru/ -xypHan «XuMHS U KU3HbY

7. http://chemistry-chemists.com/index.html - 3ekTpoHHBI# KypHAT «XUMUKH U XUMUSD).

8. https://teacher.examer.ru/app/chem/tests/d5c5c - oOpa3oBaresbHast miardopma «IdK3aMep»



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnmoreka [{OK https://m.edsoo.ru/00adb59e
bubnmoreka [{OK https://m.edsoo.ru/00ad9cb2
bubmuoteka [{OK https://m.edsoo.ru/00ae0dOa
bubnmoreka [{OK https://m.edsoo.ru/00adb33c
bubmuoreka [{OK https://m.edsoo.ru/00ae4270
bubmuoteka [{OK https://m.edsoo.ru/00ae3f50
bubnmoreka [{OK https://m.edsoo.ru/00ael750
bubmuoteka [{OK https://m.edsoo.ru/00aeld86



