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MNOACHUTEJIbHASA 3ATIINCKA

[IporpamMma 1o XMMUU Ha YpPOBHE CpeAHEro oOIiero odpa3zoBaHusi pa3paboTaHa HAa OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii @enepanumny,
TpeOOBaHUN K pe3yiabTaTaM OCBOSHUS (eAepalibHON 00pa3oBaTENILHOW MPOTpaMMbl CPEIHETO
obmero oo6paszoBanus (DPOIl COO), mpencraBieHHbIX B DeaepanbHOM TrOCYIapCTBEHHOM
oOpazoBarensHoM ctangapre COO, ¢ yuérom Konuenmmu mnpenonaBaHus y4eOHOTO TMpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranmzanusax Poccuiickoit denepanuu, peatn3yrInX OCHOBHBIC
oOpa3oBaTesbHbIE TPOTPAMMBI, U OCHOBHBIX TOJOXeHHHA «CTpaTreruu pa3BUTHs BOCHHTAHUS B
Poccuiickoit @eneparuu Ha nepuoa 10 2025 roga» (Pacnopspkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIX0JIOB K pa3pabOTKe MPOrpaMMbl 10 XUMHUHU, K OMIPEACICHUIO 00IIel cTpaTeruu
00y4eHHs, BOCIIUTAHUS U Pa3BUTHsI 00YJAIOUINXCS CPEICTBAMH YIEOHOTO TpeaMeTa «XUMUS JUTS
10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBHJIM KOHIeNTyanbHble monoxenuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIE€TIEH, COIepKaHusl, Pe3yJbTaToB O0ydeHUs W TpeOOBaHUN K YPOBHIO
MTOATOTOBKH BBITTYCKHUKOB.

Xumuyeckoe  oOpa3oBaHHe,  IOJIyd4aeMO€  BBINYCKHUKaMH  00mieoOpa3oBaTebHOM
OpraHu3aIiH, SBISIETCS HEOTHEMIIEMOW YacThl0 X 00pa30BaHHOCTH. OHO CITY)KUT 3aBEpIIAIONTIM
ATAINOM pealn3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KITFOUEBBIX IEHHOCTEH, IPUCYIIIHX
[EJIOCTHOW CHCTEME XHMHYECKOTO 00pa3oBaHMs. OTH IEHHOCTH KacaroTCs IO3HAHHS 3aKOHOB
pupoIbl, (POPMUPOBAHUS MHUPOBO33PECHHUS M OOIIEH KYIBbTYphl YENIOBEKA, a TaKiKe IKOJOTHUECKH
000CHOBAaHHOTO OTHOLIEHHUS K CBOEMY 3/I0POBbIO U MPUPOJTHOU cpeae. Peanusyercs xumuueckoe
oOpazoBaHue OOy4alONIMXCS HAa YPOBHE CPEIHEro oO0Iero oOpa3oBaHHs CpPEACTBAMU Yy4eOHOTO
npeaMera «XUMHUS», COJEpKaHUE U TIOCTPOEHUE KOTOPOTO OMpEeNieHbl B MporpaMme Mo XUMHH C
y4€ToM crelu(pUKA HAYKH XUMUHU, €€ 3HAYCHHUS B MO3HAHUM MPUPOJbI U B MATEPUAIBHOM JKU3HU
oOmiecTBa, a TaKke C y4€TOM OOWIMX IIefied W MPHUHIUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o011iero oopazoBanus B Poccuiickoit deaepanuu.

XUMHUS KaK 3JIEeMEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0co0yl0 poJib B COBPEMEHHOM
UMBUIIU3ALMU, B CO3JIaHUU HOBOM 0a3bl MaTrepualibHON KyiabTypbl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMHpOBaHKE PALIMOHAILHOTO HAYYHOTO MBIIIJICHHS], B CO3/IJaHUE LIEJIOCTHOTO MPEACTaBICHUS 00
OKPY)KaIOIlleM MHUpE KaK O €JUHCTBE MPHUPOAbI M YeIOBEKa, KOTopoe (GopMHUpyeTcs B XHUMHH Ha
OCHOBE MMOHMMAaHMSI BEIIECTBEHHOTO COCTaBa OKPYKAIOIIET0 MHPa, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOEHHUEM BEIIECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHO B3aMMOJICHCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMH, XHUMHs CTalla HEOThEMJIEMOM
4acTbI0 MUPOBOM KYJIBTYpPbI, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO TPYAa M *KU3HU KaKJOTO 4JIeHa
obmiectBa. CoBpeMeHHass XUMHUsI KaKk Hayka CO3UIaTeNbHas, KaKk HayKa BBICOKMX TEXHOJOTHI
HaIpaBJieHa Ha pellleHre TM00aIbHBIX MPOOIeM YCTOWYHBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOA,
SHEPreTHYECKOM, MUIIEBO, SKOJIOTHUECKO 0€30MaCHOCTH U OXPaHbI 310POBbS.

B cooTtBercTBMM ¢ OOmMMHM LeNIMH M HOPUHIMIAMHU CpeJHEero oOImero oOpa3oBaHMS
conepxkanue mpeamera «Xumus» (10-11 xmacchl, 6a30BbIil YpOBEHb M3Y4YE€HHS) OPHUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpPHYIO MOJTOTOBKY OOYYaOLIMXCS, HEOOXOIUMYI0 UM JUis
BBIPAaOOTKH MHUPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COLUYyMa,
MIPOJIOJKEHHSI 00pa30BaHUS B PA3IMUHBIX O0ACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsiromuMu npeameTa « XUMUs SBISIOTCS 6a30BbIe Kypehl — «OpraHuyecKast XuMus» 1
«OO01asi ¥ HeoOpraHMYecKass XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUS KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOM HAyKH: CHCT€Ma 3HAHHWM MO HEOPTaHMYECKON XMMHUU (C BKIIOYCHHEM 3HAHUM W3
oOmieit XuMuM) U oprannyeckoil xumun. GopMUpOBaHUE JAHHON CHUCTEMBbI 3HAHUU TMPU U3YYEHUU



npenMera oOecrednBaeT BO3ZMOKHOCTh PACCMOTPEHUSI BCErO MHOTOOOpa3us BEIIECTB HA OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxaHusi KypcoB — «Opranudeckas xumus» u «OOImas u HeopraHmueckKas
XuMus» cHopMHUpOBaHA B MPOrpaMMe MO XMMHH Ha OCHOBE CHUCTEMHOTO IMOAX0Ja K H3yYCHHIO
yaeOHOTO MaTrepuaga W OOYCIIOBICHAa HCTOPUYECKH OOOCHOBAHHBIM pPAa3BUTHEM 3HAaHUU Ha
ONpeeNEHHBIX TEOPETUYECKUX YpPOBHsX. Tak, B Kypce OpraHMYeCKOM XHWMHH BEIIECTBA
paccMaTpuBalOTCs HAa YPOBHE KJIACCUYECKON TEOPUU CTPOCHUS OPraHMYECKUX COSTMHEHUH, a TAaKKe
Ha YPOBHE CTEPEOXUMHUYCCKUX U JICKTPOHHBIX MPEACTABICHUN O cTpoeHUH BemiecTB. CBefeHHs 00
M3Yy4aeMbIX B KypCe BEIIeCTBAX JAFOTCS B PA3BUTHH — OT YTIICBOJIOPOIOB JIO CIIOKHBIX OMOJIOTHUECKU
aKTUBHBIX COCTUHEHMI. B Kypce oprannyeckoil XUMUU MOIYYa0T pa3BUTHE CHOPMUPOBAHHBIC HA
YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs NEPBOHAYAIBHBIE MPEICTABICHUSI O XUMHUECKOU CBSI3H,
KJIaCCU(DMKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT HUX CTPOEHUS, O
XUMHYECKON PEaKIUU.

[Ton HOBBIM yriioM 3peHHsT B TpenMere «XuMus» 0a30BOr0 YpPOBHSI paccMaTpuBaeTCs
W3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa30BaHUs TEOPETHUYECKUU MaTepuanl u
(haKkTOJIOTHYECKHE CBEJEHUS O BEMIECTBAX M XUMHUYECKOW peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0mmass 1 HeopraHWYecKass XHMHs» OOYJaroIIUMCS TPEIOCTABISAETCS BO3MOXKHOCTH OCO3HATH
3HAYEHHE MEePUOUUECKOTO 3aKOHA ¢ OOIIETEOPETUUECKUX U METOI0JIOTMIECKUX TTO3UIINH, TITy0xKe
MOHSATh UCTOPUYECKOE U3MEHEHHE (PYHKIIMI 3TOTO 3aKOHA — OT 0000IIArONIeH 10 0OBSICHSIOMENH 1
MPOTHO3UPYIOLIEH.

Ennnas cucteMa 3HaHUN O BaXXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAaX H
IIPUMEHEHHH, a TAK)KE O XMMHUUYECKHX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononHsieTcss B Kypcax 10 w11 kmaccoB smeMeHTaMHM  COACP)KAHUSA, HMMEIOIIUMU
KYJIbTYPOJOTHYECKH M TPUKIAJAHON XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHMMAHHUIO
B3aMMOCBSI3U XUMHHU C IPYTUMHU HayKaMU, PACKPBIBAIOT €€ pOJb B IO3HABATEIBLHON U IPAKTUYECKOU
NeSITEeIbHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUSI K IIPOIIECCY TBOPUYECTBA B 00JIaCTH
TEOPUU M MNPAKTUYECKUX MPUIOKEHUM XUMHUHU, NOMOTAKOT BBITYCKHUKY OpPHEHTHUPOBAThCA B
0OLIECTBEHHO U TMYHOCTHO 3HAUMMBIX TPOOJIEMAaX, CBA3aHHBIX C XUMHUEH, KpUTHUECKU OCMBICITBATh
uHOpMaLlUI0 M TPUMEHATH €€ /Js MOMOJHEHUS 3HAHUM, pEelIeHHs WHTEIJICKTYalbHbIX U
SKCIEPUMEHTAJIbHBIX MCCIEIOBATENbCKUX 3a1ad. B memnom cojepxaHue ydeOHOro IpeaMera
«XUMHS» JAHHOTO YPOBHS H3y4EHHs] OPUEHTHUPOBAHO Ha (OpPMHUPOBAHHE Yy OOy4YaIOUIUXCA
MHPOBO33PEHYECKON OCHOBBI IJii MOHUMaHHUS (UIOCOPCKUX HACH, TaKMX KakK: MaTepUualbHOE
€IMHCTBO HEOPTaHWYECKOTO M OPraHMYecKoro Mupa, OOyCIOBJIEHHOCTh CBOWCTB BEIIECTB HX
COCTaBOM M CTPOEHHUEM, [MO3HABAEMOCTb MPUPOJHBIX SIBJICHUN IMYTEM SKCIEPUMEHTA U PELICHUS
MPOTUBOPEUUN MEXIy HOBBIMU (haKTaMU U TEOPETHUYECKUMH MPEANOCHUTIKAMU, OCO3HAHUE POIU
XUMHH B PEUICHUH 3KOJOTMYECKHX NpoldiieM, a Takxke mpolieM cOepeskeHUs SHEPreTHUYEeCKUX
PECYpPCOB, ChIPbs, CO3/aHMS HOBBIX TEXHOJIOTUN U MAaTEPUAJIOB.

B nnane pemieHus 3aa4 BOCIHUTAHUSA, Pa3BUTHS U COIUAIM3AIMU OOYYAIOLIUXCS TIPUHSATHIC
MporpaMMoON MO XUMHHM MOJAXOJbl K OINPEAENECHUIO COAEpKaHUS U TOCTPOEHHUS IpeaMera
npenycMaTpuBaoT (GOPMUPOBAHHE YHUBEPCATbHBIX YUE€OHBIX [EHCTBUHM, HMeronux 0a3zoBoe
3HAYEHUE I PA3TUYHBIX BUJIOB JAESITENLHOCTH: pelIeHHs MpobaeM, oMcKa, aHanu3a u o0paboTku
uHpopMaluY, HEOOXOAWMBIX Ui MPUOOPETEHHs] OMbITa MPAKTHUYECKONW M HUCCIIeNOBATENbCKOMN
JEeSATENbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XUMUHU.

B mpakTtuke npenoiaBaHus XUMHUH KaK Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus, Tak 1 Ha
YpOBHE CpeJIHEro 0011ero 00pa3oBaHus, IPH ONPEICICHUH COIEPKATEIBHON XapaKTePUCTUKH TIeeit
M3y4YeHUsl MpeAMeTa HaNpaBJICHUEM NEPBOCTENCHHOW 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCA
dbopMHUpOBaHHE OCHOB XHMHUYECKOM HAyKd Kak oOO0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS,



MPAKTUYECKOU ACSITEIIbHOCTA 4YeJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C
METOIUYECKON TOUYKU 3PEHHUs TAaKOW MOJXO0J K OMPENEICHUIO LIeJel U3ydeHUs MpeaMeTa sSBIIETCS
BIIOJIHE OTIPAB/IaHHBIM.

CoracHO TaHHOW TOYKE 3pEHUS TJIABHBIMHU IEJISIMU U3YYCHUS MpeaMeTa « XUMUs Ha 6a30BOM
ypoBHe (10 —11 ki1.) sBNISAIOTCA:

e (QopMUpPOBaHHWE CHUCTEMBl XHMHYCCKUX 3HAHUH KaKk BaXKHEHIICH COCTABJISIOIICH
€CTECTBEHHO-HAyYHOW KapTHUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIFOUEBHIC IOHSATHUS,
(dyHIaMeHTaIbHBIE 3aKOHBl M TEOPHUHM XHMHH, OCBOCHHUE S3bIKa HAyKH, YCBOCHHE U
MMOHMMAHHUE CYIIHOCTH JOCTYHNHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS;

e (opMuUpOBaHHE W DPA3BUTHUE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHMS BEIIECTB U
XUMUYECKUX PEaKIUi, HEOOXOIMMBIX JIsl MPUOOPETEHNS YMEHUN OPUEHTHPOBATHCS B MUPE
BEIIECTB M XHUMHUYECKUX SBJICHUN, MMEIOIIMX MECTO B TPHUPOJE, B MPAKTUUYECKOU H
MMOBCEIHEBHOMN JKU3HU;

e DPa3BUTHE YMEHHI U CIIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U OOBSICHEHUEM
XUMHUYECKOTO JKCIIEPUMEHTa, COOJIOJIEHHEeM TIpaBWi 0O€30MacHOTO oOpamieHus ¢
BEIIIECTBaMHU.

Hapsiny ¢ stuM, conepkarenbHas XapaKTepUCTHKa IeJiel W 3a1ad W3ydeHHs MpeaMera B
porpaMMe Mo XMMHUH YTOUYHEHA W CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMU MPHUOPUTETAMHU B
cucteMe cpemHero oomero oOpasoBanus. CerojHs B MPEMNOJIaBaHUM XUMHUU B OOJIBINEH CTETICHH
OTAAETCS MPEIMOYTCHIE PAKTHIECKON KOMIIOHEHTE COACPKAHUS 00yUEHUs, OPHCHTHPOBAHHON Ha
MOATOTOBKY BBIMTYCKHHMKA 00111€00pa30BaTEIbHON OpraHU3aluy, BIaICIOero He Habopom 3HaHHIA,
a QYHKUIMOHAIBHON IrPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHUSIMU aKTUBHOTO MOJIy4eHUS 3HAHUI
Y IPUMEHEHUS UX B PEAIbHOM JKU3HHU Ui PEIIeHUs MPAaKTUYECKUX 3a/1ay.

B cBs13u ¢ aTUM npu U3ydYeHHH MpeaMeTa « XUMUs TOMUHUPYIOIlee 3HaueHue MpruoOpeTaoT
Takue LEeIH U 3a/1a4l, KaK:

ajanranusi 00yJarluxcsl K yCIOBUSAM TUHAMUYHO Pa3BUBAIOLIETOCs MUpa, (OpMUpPOBaHHE
WHTEJUJICKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbBHOMY MPHUHATHIO TPAMOTHBIX PELICHUI B KOHKPETHBIX >XHU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dbopMupoBaHHE Yy 00YJAIOIIMXCS KIIFOUEBBIX HaBBIKOB (KJIFOUEBBIX KOMIETEHIINHN ), UMEIOIINX
YHHUBEpPCaJbHOE 3HAUEHUE Ui Pa3IMYHBIX BUAOB JAEATEIbHOCTU: pPEUIeHHs MpoOieM, IMOUCKa,
aHanu3a u o0paboTku wuHpOpManMK, HEOOXOTUMBIX JUIsI MPUOOPETEHHS OMbITa ACSTEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE€ MECTO B TIO3HAHWU XHWMHUHU, a TaKKe [UIsl OLEHKUM C TO3MIMMA
HKOJIOTHYECcKOi 0€30MaCHOCTH XapaKTepa BIHUSIHUS BEIIECTB U XUMUYECKHUX MPOIIECCOB HA OpPraHU3M
4eloBeKa U IPUPOJIHYIO CPEy;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKUX CHOCOOHOCTEM
oOydaronuxcs: CHOCOOHOCTH CaMOCTOSATENbHO MPUOOpETaTh HOBBIE 3HAHHUS 1O XUMHUU B
COOTBETCTBUU C >KM3HEHHBIMHU TMOTPEOHOCTSMH, HCIIOIB30BaTh COBPEMEHHBbIE WH(GOPMAIMOHHBIE
TEXHOJIOTUU JUTsl TIOWCKA W aHalu3a y4eOHON M Hay4YHO-MOMYISIpHON MH(OpPMAIMM XUMHYECKOTO
COJICpKaHUS;

(dbopMHUpOBaHHE U PA3BUTHE Yy OOYYAIOIIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHHUS,
HaO0IaTeIbHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOAUMBI, B YACTHOCTH,
MIpU TUIAHUPOBAHUU U MPOBEJCHUU XUMHUECKOTO SKCIIEPUMEHTA;

BOCITUTAHHE y 00yJarOMMXCsl YOS)KIEHHOCTH B TYMAaHUCTHUECKON HAMPABICHHOCTH XUMHUH, €€
BOKHOW pONM B pEIICHWH TJIO00ANbHBIX TMPOOIEM paIMOHATBHOTO MPUPOIOIIONHE30BAHNUS,
MIOTOJIHEHUSI DHEPreTUUYECKUX PECypCOB U COXPAHEHUS NPUPOJHOTO PABHOBECHS, OCO3HAHUS



HE00X0AMMOCTH OEPEeKHOTO OTHOLIEHHS K MPUPOJIE M CBOEMY 3[0POBBIO, a TaKXKe MPHOOPETCHHS
OIIbITa HMCIOJIB30BAHUA TMOJIYYCHHBIX 3HAHUM Il OPUHATUA T'PaMOTHBIX pemeHHﬁ B CUTyalluiX,
CBA3AaHHBIX C XUMHWYCCKHMMHU ABJICHUSAMU.

B yueGHOM IulaHe cpenHero oOmero oOpa3zoBaHus MpeaMeT «XuUMHs» 0a30BOr0 YpOBHS
BXOOUT B COCTaB HpeIIMeTHOfI oOiactu ((ECTGCTBCHHO'HayLIHBIG MpEeaAMETBID».

B MBOYV Jluxosckas COL Ha n3ydyenue xumuu B 11 kinacce orBoaurcs 68 dacoB (2 yaca B
Hezeno -1 gac (enepanbHbIii KOMIIOHEHT, 2-0i 4ac —3a C4eT 4acTH, (GOpMUpPyeMOil ydaCTHUKaMU
00pa3oBaTebHBIX OTHOIICHUH ).



COJAEPKAHUME OBYYEHUA. 11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI XHMHH

XuMudeckuii  snmemMeHT. AtoMm. Sfapo atoma, H30TOmMBI. DIEKTPOHHAs 000JI0YKA.
DHepreTHYeckue ypoBHH, MOIYPOBHH. ATOMHBIC opOuTany, S-, P-, d- smemeHThl. OCOOCHHOCTH
pacnpesiesieHusi AJIEKTPOHOB M0 OpOUTANsIM B aroMax 3JIEMEHTOB IEPBBIX YETBHIPEX MEPHUOJIOB.
DneKTpoHHask KOH(UTYpaIus aTOMOB.

[lepnognueckuit 3akoH u Ilepuoguueckas cucrema xuMmMuuyeckux osnemeHrtos I, WM.
MenneneeBa. CBsi3b epuoAUYECKOro 3akoHa U llepuoanyeckoil cUCTEMbl XMMHUUECKUX AJIEMEHTOB
J. U. MennaeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB XMMHMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CII0KHBIX BEIIECTB M0 I'PYyNIaM 1
nepuojam. 3HaueHHUe NepPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHUYEcKas CBs3b. Buapl Xumudeckoill cBs3M (KOBaJEeHTHAs
HEeMnoJIApHas W TMOJspHas, HOHHAs, MeTaludeckas). MexaHu3mbl oOpa3oBaHHUS KOBaJEHTHOMN
XUMUYECKON CBSA3M (OOMEHHBI M JOHOPHO-aKIENTOPHBIN). BomopomHas cBsizb. BalleHTHOCTS.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIeHUs. VIOHBI: KATUOHBI U @aHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BelleCTBA. THMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOWCTBA BEHIECTB OT THIIA
KPUCTAJUIMYECKOMN PEIIETKH.

[lonatne o mucnepcHbIx cucremax. VICTHHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas nois
BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHudeckux coenuHeHuil. HoMeHKIaTypa HEOpraHWYECKHUX BEIIECTB.
['eneTnyeckas CBSI3b HEOPraHUYECKHUX BELIECTB, MPUHAIICKANUX K PATUYHBIM KJIACCAM.

Xumuueckas peakuus. Knaccudukamus XuMHUYECKMX peaKIuii B HEOPraHUYECKOW U
OPraHNYEeCKOW XMMHH. 3aKOH COXPAHEHMSI MACChl BEIECTB, 3aKOH COXPAHEHUS W MPEBPALLCHUS
SHEPTUM MPU XUMUYECKUX PEAKIIMSIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT pa3iMyHbIX (akTopoB. OOpaTUMBbIE pPEaAKIHH.
Xumuueckoe papHoBecue. @aKkTopsl, BIUSIOLIME Ha COCTOSIHUE XUMHUUYECKOT0 paBHOBecHs. [IpuHIun
Jle laTense.

OnekTponuTnueckas aucconuanus. CuiibHble W ciadble 3IeKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BELIECTB: KHUCJIAsA, HEUTpaIbHAas, IIEJIOYHAS.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

DKCIepUMEHTAIbHBIE METO/Ibl U3YYEHUS BEIIECTB U UX MIPEBPALIEHUI: IEMOHCTpaLUs TaOIHII
«Ilepuognueckass cucrema xumuueckux sneMeHtoB [l M. MenneneeBa», u3zydeHue mojeinen
KPUCTAIJIMYECKUX PEIIETOK, HAOMIOJEHHEe U OMHCAaHWE JEMOHCTPAIIMOHHBIX U JabOpaTOPHBIX
OTBITOB (pa3foKeHUe MEepoKcHIa BOJOpOJa B MPUCYTCTBUU KaTaau3aTopa, OMpeIelieHue Cpelibl
pacTBOPOB BEUIECTB C IMOMOIIBI0 YHHBEPCATHHOTO HWHAMKATOPA, pPEaKIMd HOHHOTO OOMEHa),
MIPOBEJICHUE MPAKTHUEeCKONH paboThl «BnusHHe paznudHbIX (AKTOPOB HAa CKOPOCTh XHUMHUYECKOMN
peaxun».

Pacuérnpie 3amaun.

Pac4€rbl o ypaBHEHUSIM XUMUYECKUX PEAKLUH, B TOM YHUCIE TEPMOXUMUYECKHE PACUETHI,
Pacu€Thl ¢ UCIOJIB30BAHUEM NIOHSTHS «MAcCOBast JOJIS BEIIECTBAY.

Heoprannyeckasi xumus

Hewmeramnsl. [lomoxenue HemeTamuios B llepuoanueckon cucreme XUMUYECKUX 3JIEMEHTOB /1.
W. MennieneeBa 1 0COOEHHOCTH CTPOCHHUSI aTOMOB. DHU3MUECKUE CBOWCTBA HEMETAIIOB. AJUIOTPOTIHS
HEMETaJIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriepoaa).



XUMHUYECKHNE CBOWCTBA BAXKHEUIIMX HEMETaNIOB (TaJOTEHOB, cepbl, a3oTa, (docdopa,
yriaepoaa U KpPEMHHUS) U UX COCIUHEHMH (OKCHJIOB, KUCIOPOJCOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCIMHEHUI).

IIpuMeHeHNe Ba)KHENIIMX HEMETAJUIOB U UX COCIUHEHU.

Meramisl. Ilonoxenue Meramios B Ilepuoanyeckoi cucreme XuMudeckux 3iueMeHToB 1. M.
MenneneeBa. OCOOEHHOCTH CTPOCHHUSI DIIEKTPOHHBIX OO0OJIOYEK aTOMOB MeTayioB. OOmue
¢u3nveckue cpoiictBa MerauioB. CIUIaBel METAUIOB. DJIEKTPOXUMUYECKUN DS HANPSHKECHUN
METaJJIOB.

XUMHUYECKUE CBOMCTBA BAKHEUIIINX METAJUIOB (HATPUM, KU, KAJIbIIMKI, MarHUM, A TIOMAHUN,
LUHK, XpOM, J€JI€30, ME/Ib) U UX COCTUHEHUH.

O611ue crnocoObl Noay4eHHus MeTauioB. [IpruMeHeHne MeTauioB B ObITY U TEXHUKE.

DKCcIepuMEHTAIbHBIE METO bl U3yUEHUS BEIIECTB U UX MPEBPAILCHUN: U3yUeHHE KOJUIEKIUN
«MeTanel U CIIaBbl», 00pa3lioB HEMETAUIOB, PELLIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4, HAaOI0IeHHE
U ONHMCAaHME JIEMOHCTPAIMOHHBIX U Ja0OpaTOPHBIX OMBITOB (B3aUMOJECHCTBUE THIPOKCUIA
QIFOMHHMS C paCTBOpPaMH KUCIJIOT U LIEJI0YEH, KaUeCTBEHHbIE PEaKI[Mi Ha KATHOHBI METAJIJTIOB).

Pacuérnble 3aaum.

Pacuérbl macchl BemiecTBa UM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOUIUX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00bEMa, KOJITUYECTBA
BEIECTBA) MPOIYKTOB PEAKIUH, €CIIU OJHO U3 BELIECTB UMEET MPHUMECH.

XuUMHA U KU3Hb

Ponp xumun B 00eCTiCUeHHH IKOJIOTHYECKOM, SHEPTETHUYECKOW M THUIIEBOW O€30MacHOCTH,
pa3BuTun MeauuuHEbL. [IoHATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIIECTB U XUMHUECKUX PEAKLIUM.

[IpencraBienust 00 oOUIMX HAYYHBIX MPUHIMIAX TPOMBIIIJIEHHOTO MOJYYEHUS BaKHEMIIUX
BEILIECTB.

YenoBek B MHpE BEIIECTB M MATEpUAJIOB: BAXKHEHIIME CTPOUTENIbHBIE MaTEpUAIbI,
KOHCTPYKIIMOHHBIE MaTEpHAIbl, KpacKW, CTEKJIO, KepaMUKa, MaTepuaibl Uil AJIEKTPOHHUKH,
HaHOMAaTepHallbl, OPraHU4YEeCKHE U MUHEPAJIbHbIE yI0OpEHUSI.

XHMHMS U 3I0POBbE YEIIOBEKA: MPABUIIA UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MPENAPATOB, IPABHIIA
0€30MacHOTO UCMOIb30BaHUS MpenapaToB OBITOBOM XMMUU B TIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzarust MeXIpeIMETHBIX CBS3CH MPU M3yUYCHHUH OOIICH W HeopraHuYeckod xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 HCI0JIb30BaHHE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUHN, TaK U
MOHATUH, ABJISIOIIMXCSA CUCTEMHBIMU ISl OTACNIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecTBEHHO-HAYyYHbIE TIOHATHSA: HAyYHBIN (DakT, rumoresa, 3aKOH, TEOPHs, aHAIIU3,
CHUHTE3, Kiaccuukamus, MEepUOJUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT, MOJAEIUPOBAHUE,
WU3MEPEHUE, SIBJICHUE.

®usnka: maTepus, SHEprus, macca, aroM, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH, H30TOII,
PaAMOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKHil YpOBEHb, BELIECTBO, TEJIO, OO0BEM, arperatHoe
COCTOSTHUE BEIIEeCTBa, (GU3NYECKUE BEIUYUHBI U €IUHULIBI UX H3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opranusm, IKocucTeMa, obuocdepa, MaKpo- 1 MUKPOIIIEMEHTHI, BATAMUHBI,
0OMEH BelIeCTB B OPraHU3Me.

I'eorpadust: MuHEpabl, TOpHBIE TOPOIbI, MOJIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYECKasi MPOMBIIIIEHHOCTb, METAJUTYprus, MPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHasos, CEJIbCKOXO35UCTBEHHOE MIPOU3BOJCTBO, NUuieBas MIPOMBILIJIEHHOCTb,
(dapmalieBTHUECKasl TIPOMBIIUICHHOCTD, IPOU3BOJACTBO KOCMETHUECKUX MPErmapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTE€pPUAJIOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOT U H.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHWU HA BA30BOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHS 00yJaIOITUMUCS ITPOrpaMM
cpeaHero oOmero o6pa3oBaHUs (JTMYHOCTHBIM, METaNpeIMETHBIM W IpeaMeTHbIM). Hayuno-
METOIUYECKOI OCHOBOM ISl pa3pabOTKU TUIAHUPYEMBIX Pe3yIbTaTOB OCBOCHHUSI IPOTPAMM CPETHETO
o011ero 00pa3oBaHUs SIBJIICTCS CHCTEMHO-ACSITSIBHOCTHBIN MTOIXO/T.

B cooTBeTcCTBUM C CHCTEMHO-IEATEIBHOCTHBIM TIOJIXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeAMETa «XHUMHUS» Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHus BbIIEICHbBI
CJIETYIOIIE COCTABIIAOIILE:

OCO3HaHUE OOYYAIOIIUMHCS POCCHICKOW TPa¥JAHCKOW HJIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJU4Yre MOTUBAIIUU K 00Y4YECHHIO;

LI€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKJEHUH JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

FOTOBHOCTh M CHOCOOHOCTh OOy4aroUIMXcs PYKOBOJICTBOBATHCS B CBOEH JESATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, MPUCYUIUMH LEJIOCTHOM CHCTEME XHMHYECKOIo
o0pazoBaHUs;

HaJIM4ue NMPaBOCO3HAHUS SKOJIOTMUECKON KyJIbTyphl U CIOCOOHOCTH CTaBUTh LEJIU U CTPOUTH
KU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHUS ITpeIMeTa « X UMHUS» TOCTUTAIOTCS B €IMHCTBE Y4eOHOH U
BOCITUTATENbHON JIESTEIbHOCTH B COOTBETCTBUM C T'YMAaHUCTUYECKHUMH, COLUOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM U HJI€AlaMU POCCHIICKOTO Tpa)KIaHCKOro o00IlecTBa,
NPUHATHIMU B OOIIECTBE HOPMAamMH W MpaBUJIAMH IOBEACHHUS, CHOCOOCTBYIOIIMMH IpoLieccam
CaMOIIO3HAHUs, CAMOPa3BUTHUS U HDABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YUaIOIINXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS IpeaMeTa «XUMUsS» OTpaxaloT CPOPMUPOBAHHOCTD
OTIbITa MO3HABATEIBHOM U MPAKTHYECKON JAESITeTbHOCTH O0OYUYaIONINXCsS M0 peaan3aluy NPUHSATHIX B
oOL1ecTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUS O00YYaIOIIMMHUCA CBOMX KOHCTUTYIHMOHHBIX MpaB U 0OSA3aHHOCTEH, YBaXEHHS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTAaBICHUS] O COLMAJIbHBIX HOPMax M MpaBUIaX MEXKIHMYHOCTHBIX OTHOIIEHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIBHOCTH MPU CO3JAHUHM Y4€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 3a/1a4, BHITOJHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTYMEHTBI APYTUX IpU
aHallM3e pa3IUYHbIX BUJOB YUeOHOM IS TENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOLIEHUSI K UICTOPUYECKOMY U HAYYHOMY HACJIE/IUI0 OTEUYECTBEHHOU XUMUU;

YBa)KEHHUA K MPOLIECCY TBOPUECTBA B 00JaCTH TEOPUHU U MPAKTUUECKOTO MPUMEHEHUS XUMUH,
OCO3HAHHUS TOTO, YTO AOCTH)KCHHS HAYKU €CTh PE3yNabTaT JIUTENbHBIX HAOIIOACHUN, KPOTIOTIMBBIX
AKCIIEPUMEHTAIIbHBIX MIOUCKOB, IOCTOSTHHOTO TPpyAa YYEHBIX U TPAKTUKOB;

WHTEpeca U TIO3HABATENbHBIX MOTHBOB B TIOJyYEHUH U MOCIEIYIONIEM aHaIn3e nH(popManuu
0 MEePEeOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHOW XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYAIlMH, CBS3aHHBIC C XMMHYECKUMHU SIBICHHUSMH, U TIPUHAMATH
OCO3HAHHBIC PEIICHUs, OPUCHTUPYACHh HA MOPATLHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTU OILIEHUBATh CBOE MOBEACHUE M TMOCTYIIKM CBOMX TOBApHUIIEHd C MO3ULUA
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUNA STUX MOCTYIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MOHMMAaHUS LEHHOCTEW 370poBOTO W OezomacHOro oOpas3a J>KW3HH, HEOOXOJAUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOr0ICHUS TIPaBHJI OE301TaCHOTO OOpAICHHUS C BEIECTBAMU B OBITY, IOBCETHEBHOM KU3HU
U B TPYAOBOM JNEATEIBHOCTH;

MMOHUMAaHMSI IIEHHOCTH TPaBUJI WHIUBUIYaTbHOTO M KOJUIEKTUBHOTO O€3011aCHOTO MOBEICHUS
B CUTYAIIUsIX, YIPOKAIOIIUX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUSI TOCJIEICTBUN M HENPUATHS BPEAHBIX TMPUBBIUEK (YHIOTPEOJCHHUS aJIKOTOJIS,
HapKOTHUKOB, KYpeHUs);

5) TpyaA0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Yy4e€OHO-HCCIEAOBATEIILCKON  JIeATEIhHOCTH,
00I11I€CTBEHHO IMOJIE3HOM, TBOPUYECKOM U APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEHICHUH MPAKTUYECKUX 3aad  COIHATBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

HWHTEpeca K MPaKTUYECKOMY U3YYEHUIO MPodeccruid pa3TuyHOTO poJia, B TOM YHCIe HA OCHOBE
MPUMEHCHHSI ITPEIMETHBIX 3HAHUH 110 XHUMHH;

YBaXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIUBUIYaTbHOW TpaeKTOpUU oOpa3oBaHUs, Oyaymieit
npodeccun U pealn3alydyd COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPeOHOCTEH 00I1IecTBa;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

9KOJIOTHYECKU I1€JIeCO00Pa3HOr0 OTHOILIEHHUS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIIe;

MOHUMAaHMs TJI00AIbHOTO XapakTepa 3KOJOTMYECKUX MpPOoOIeM, BIUSHUS IKOHOMHUYECKHX
MIPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLUAIBHOU CPEIbl;

OCO3HAHUS HEOOXOJAMMOCTH HCIIOJIb30BAHUS JOCTHIKEHUW XUMHUU JJIsi PEHICHHs] BOIPOCOB
paIMOHAaIBLHOTO MPUPOAOIONB30BaAHUS;

AKTUBHOTO HEMPUSTHSI IEHCTBUMN, IPUHOCSIINX BPE OKPYXKAIOIeH TPUPOAHOH cpelie, yMEHUS
MIPOTHO3UPOBATh HEOJIArOMPUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX JTEHCTBUN U
MpeIoTBpAaIllaTh UX;

HAJIW4YUs PA3BUTOTO HSKOJOTUYECKOTO MBIIIICHHS, 3KOJIOTHYECKONM KYyIbTYphl, OIBITA
NEeSITENBHOCTH ~ DKOJIOTMYECKOW  HANpaBIEHHOCTH, YMEHHUS  PYKOBOACTBOBAaThCA HMH B
M03HABATEIbHON, KOMMYHUKATUBHOW M COLIMAIBHOW MPAKTHUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(poOuu;

7) 1EeHHOCTH HAYYHOI'0 O3HAHMSL:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 00IIeCTBEHHOU MPaKTHUKU;

MOHUMAaHM CcHenuPUKd XUMUU KaK HayKd, OCO3HaHUsA €€ poiaun B (GOPMUPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUM IEJIOCTHOTO MPEJCTaBICHUS] 00 OKpYXKaroIiem
MHpE KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKA, B TO3HAHUHU MTPUPOIHBIX 3aKOHOMEPHOCTEN U PEILICHUN
mpo0ieM COXpaHeHHsI PUPOJHOTO PABHOBECHS,

yOeXAEHHOCTH B 0COOOM 3HAYUMOCTH XHMHUU JJIsi COBPEMEHHOW IUBUIIM3AIMU: B €6
T'YMaHUCTHYECKOW HANpaBIEHHOCTH M BaXXHOW pPONM B CO3JaHUU HOBOW 0a3pl MaTepuaibHOU



KYJIBTYPBI, PEHICHUH TIOOATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BHUTHSI YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MUIIEBON U SKOJOTHIECKON 0E30TacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00eCTICUeHUN
YCIIOBUH YCHEIIHOTO TPy U SKOJIOTHUECKH KOM(MOPTHOM KU3HU KAXKIOTO YIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM  I'PAaMOTHOCTH: IIOHMMAaHUS  CYIIHOCTM  METOJOB  IIO3HAHUA,
WCIOJIb3YeMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJydaeMble 3HAHUS IS
aHaIM3a U OOBSICHEHUS SIBJICHUI OKPY)KAIOIIEr0 MUPA M MIPOUCXOSIINX B HEM U3MEHEHUH, YMEHUS
nenath 000CHOBAHHBIC 3aKITIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIONIUXCS JAHHBIX C IETBI0
MOJIy4E€HHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIIFHO MCIOJh30BaTh XUMUYECCKHIE 3HAHMS TSI PEIICHUS TTPOOJieM B
peaNbHbBIX KU3HEHHBIX CUTyalUsX;

HMHTEpEeca K MO3HAHUIO U UCCIEN0BATEIIBCKON AEATETbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CamMoOOpa3oBaHUIO, K
AKTUBHOMY TTOJTYYEHHUIO HOBBIX 3HAHUMN 10 XUMHUH B COOTBETCTBUHU C KU3HECHHBIMU MMOTPEOHOCTSIMU;

HWHTEpeca K 0COOCHHOCTSM TpyJa B pa3auyHbIX chepax nmpodheccuoHaIbHOM 1eaTeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MerTanpeaMeTHbIE Pe3yIbTaThl OCBOCHHS YIeOHOTO MpeaMeTa « XUMUD) Ha YPOBHE CPETHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HaYUMBbIe [UIsI (OPMHUPOBAHUS MHUPOBO33pEHHUS OOYyYAIOMIMXCA MEXAUCHUIIIIUHAPHBIE
(MexTnpeaAMeTHbIE) OOIIeHayYHbIe OHITHS, OTPA)KAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
CHGHI/I(‘bI/IKy MCTOAOB IO3HAHHA, HCIIOJIIB3YEMBIX B CCTCCTBCHHBIX HayKaX (MaTepm{, BEIICCTBO,
SHeprus, sIBJIIEHUE, POLIeCC, CUCTEMa, HAYYHBIN (DaKT, MPUHIINII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeOpHsl, UCCIIeIOBaHKEe, HAOMIOICHIE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHUe);

YHHUBEpcaJbHble yueOHbIE ACHCTBUS (II03HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYISATUBHEIE),
obecrieunBaronue GopmupoBaHue (PyHKIIMOHAIBHONW TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIUN
00yJaroImXcs;

CIIOCOOHOCTh ~ OOy4aloIIUMXCsl ~ HUCIHOJIb30BaTh  OCBOCHHBIE  MEXIAUCUUIUIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbIE ydeOHbIE ICHCTBUS B IO3HABATEILHOM U COLIUATIBLHON
MIPaKTHKE.

MertanpeaMeTHble  pe3yibTaThl OTPAXAlOT OBJAJCHHUE YHHUBEPCAIbHBIMU  Y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JIEHCTBUSAMU.

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIbHO  (pOpMYNIHUpOBaTh W  aKTyallU3UpOBaTh MpoOJeMy, BCECTOpPOHHE e&
paccMaTpuBaTth;

OTpeNeNaTh WeNU MACSITeTbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX JAOCTHXKCHUS,
COOTHOCHUTH PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIOJIb30BAaTh MPU OCBOCHUU 3HAHWNA NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISTH
XapakTepHble TPU3HAKK TOHSITHMM W  yCTAaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(DUKALIUY BEIIECTB U XUMHYECKUX PEaKIInid;

yCTaHABIUBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTHUECKUE pacCyXJeHUs (MHIYKTUBHBIE, ACTyKTUBHBIC, [0 aHAIIOTHH), BBISBIATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUYHUS B PACCMaTPUBAEMBIX SBICHUAX, (OPMYIHpOBaTH BBIBOABI U
3aKITIOUEHUS;

MPUMEHSITh B TMpoIlecce IMO3HAHUS, HCIOIb3yeMble B XHUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJEINH, MPeoOpa3oBhIBaTh MOJCIBHBIE MPEICTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ) DIEMEHTA,
XUMHUYecKas popMysa, ypaBHEHUE XUMHUUECKON PeaKkIuu — MPU PEIIEHUHU Y4eOHBIX TO3HABATEIBHBIX



W TPAKTUYCCKUX 3a/ad, NPUMCHSTh HA3BAHHBIC MOJICIbHBIC MPEACTABICHUS JJIs BBISBICHUS
XapaKTEePHBIX MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMHUUYECKUX PEAKITUH.

2) 6a3oBble HCCJIEeI0BATEIbLCKHE JIeliCTBHSI:

BIIIETh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEI[ECTB U XUMUYCCKUX PEAKIIHIA,

dopmynupoBaTh 1€MW 33Ja4d  MCCIENOBAHMSA, HCIIOJIB30BaTh IIOCTaBJIEHHBIE U
CaMOCTOSITEIIEHO COPMYITUPOBAHHBIE BOIIPOCH! B KAUECTBE WHCTPYMEHTA TIO3HAHUS U OCHOBBI IS
(hopMHPOBaHHMSI TUTIOTE3BI TI0 TPOBEPKE NMPABHILHOCTH BBICKA3bIBAEMBIX CY)KJICHUN;

BIIQJICTh HABBIKAMH CaMOCTOSITEIIPHOTO TIUIAHUPOBAHUS M TPOBEICHUS YUYCHUYCCKHX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHs HAONIOJAaTh 3a XOJOM MpOIecca, CaMOCTOSATEIBHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIHPOBAaTh OOOOIIEHHS W BBIBOJABl OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HMCCIIEJOBAHUS, COCTABIISATH OOOCHOBAaHHBIN OTYET O MPOJCTAHHON
pabore;

MPUOOPETATh OTBIT YUSHUICCKOW UCCIICIOBATEIILCKOM U MTPOSKTHOM JESITETLHOCTH, TPOSIBIISTH
CTIIOCOOHOCTh M TOTOBHOCTD K CAMOCTOSTEIIFHOMY MOMCKY METOJIOB PEIIeHHs MPAKTUIECKUX 3ajad,
MIPUMEHCHHIO PA3JINYHBIX METOJIOB IO3HAHUS.

3) pa6ora ¢ nunopmanmeii:

OPHUEHTUPOBATHLCS B PA3IMYHBIX HCTOYHUKAX WH(OpPMAIMK (HAyIHO-TIOYJISIPHAS JIATEpaTypa
XAMUYECKOTO COJACP)KaHUs, CIpaBOYHBIE TIOCOOMs, pecypchl VHTepHeTa), aHaIM3HpOBATh
WH(OPMAIIHIO PA3IMIHBIX BUIOB M (hOPM IPEACTABIICHUS, KPUTHIECKH OIICHUBATH €€ JIOCTOBEPHOCTH
Y HENIPOTHUBOPEUHBOCTE;

(dbopMyITUpOBaTh 3aMpOChl W TMPUMEHATh pPa3IMYHBIE METOJBl TPU IOUCKE H OTOOpe
uHpopmalry, He0OX0AUMOM AJIsl BBIMIOJTHEHHS! YUeOHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MpPUOOpPETaTh OMBIT KCIOIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITEIPHO BBIOMpATh ONTUMAJbHYIO (OpMY MpeACTaBICHUS HHPOPMAIHMH (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

MCI0JIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEJCTBA IIPU paboOTe ¢ XUMUUYECKOHN HH(popMaLuei:
MPUMEHATh MEXKIpeAMeTHbIE ((PU3nyecKue W MaTeMaTHYeCKHe) 3HAKU U CHUMBOJIbI, (OPMYIIBL,
a0b0peBHUaTyphl, HOMEHKIIATYPY;

HCIO0JIb30BATh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEICTBA HATTISIAHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMHU JAeliCTBUSIMM:

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYKJaeMoOil TeMbl B XOJ€ JUaliora W/WIW JUCKYCCHUH,
BBICKa3bIBaTh  HJEH, (OpMynupoBaThb CBOM MPEIJIOKEHUS OTHOCUTENBHO  BBITIOJHEHUS
MIpeII0KEHHOM 3a/1a4H;

BBICTYNaTh C TPE3CHTallMel pe3ylbTaTOB IO3HABATEIBHOU JAEATEIbHOCTH, IOJTYUYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMU IMPH BBHIIIOJIHEHUU XUMHUUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKONW pabOThl MO HCCIEIOBAHHIO CBOMCTB M3y4aeMbIX BEIIECTB, peaiu3aluil y4eOHOTO
mpoekTa U (GopMyIUpoBaTh BBIBOJBI MO pe3yjibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYTEM
COTJIACOBAHUS MO3UIIUIA B X0J1€ OOCYXACHUS U 0OMEHA MHEHHSIMH.

OBiajeHHe YHHMBEPCAJIbHBIMH PeryJJsiTHBHBIMH 1€ CTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO MO3HABATENIBbHYIO JIESTEIHHOCTD,
ompenenss e€ Iend MU 3aJadd, KOHTPOJMPOBATh M MO Mepe HEOOXOTUMOCTH KOPPEKTHPOBATh
npeaaraeMblii anroOpuT™M JEHCTBUII TPHU BBIMOJHEHWH YYEOHBIX W HCCIEAOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosiee YPPEeKTUBHBIN CMOCOO WX PEIICHUs C Y4ETOM TOTYYeHHUS HOBBIX 3HAHUHU O
BEIIECTBAX U XUMHUUYECKUX PEAKITUSX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH JAEATETLHOCTH Ha OCHOBE CaMOaHAlIM3a U CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATbBI



11 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «O0I1as 1 HeopraHudeckasi XuMUsD) OTPaXKakoT:

c(OPMHUPOBAHHOCTH MPEACTABICHUN: O XMMHUYECKON COCTABJISIONICH €CTECTBCHHO-HAyYHOU
KapTUHBI MUpPA, POJIM XUMHH B TIO3HAHWH SIBJICHUH MPHUPOJABI, B (POPMUPOBAHWM MBIIUICHUS WU
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOIUMOW i pEIIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MIPUPOIHOM CpEAE;

BJIaJICHUE CUCTEMOW XUMHYECKUX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOIIOJIATAIOIINE TTOHSATHUS
(XMMHYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, d- BJIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYIIa,
MOJIb, MOJISIPHBINA 00BEM, BAJIGHTHOCTD, SJIEKTPOOTPHUIATEIHFHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
CBs3b (KOBaJIGHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJHAs), KpUCTaJUIMUeCKas pPeméTrka, THIIbI
XUMUYECKUX PEAKIIU, paCTBOP, JIEKTPOJIUTHI, HEAIEKTPOJIUTHI, JIEKTPOJIUTHIECKAS TUCCOIHAITHS,
OKUCITUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUECKOM PEaKINM, XUMHUYECKOE PABHOBECUE); TEOPUU
1 3aKOHBI (TEOpHsl NEKTPOIUTUYECKON nuccoumanuu, nepuoanyeckuit 3akon /1. Y. Mengeneesa,
3aKOH COXPAaHEHUsSI MACChl BEIIECTB, 3aKOH COXPAaHEHHS U MPEBPAIICHUS YHEPTUU TIPU XUMHUYECKUX
peakIusiX), 3aKOHOMEPHOCTH, CAMBOJIMYECKHH SI36IK XUMUH, MUPOBO33PEHUYCCKIE 3HAHUS, JICKAIITNE
B OCHOBE TOHHUMAaHUS MPUYUHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX SIBIICHUM, (PaKTOJIOTHUECKHE
CBEJIEHHUS O CBOWMCTBAxX, COCTaBe, TOJYy4YeHWH U OE30MaCHOM HWCIOJIB30BAHUHM BaXXHEUIITUX
HEOPraHWYECKHUX BEIIECTB B OBITY U MPAKTUUECKON JIEATETHHOCTH YEJIOBEKA;

c(hopMUPOBAHHOCTh YMEHHI BBISIBJISATH XapaKTEPHBIC MTPU3HAKH MMOHSATHM, YCTAaHABINBATH MX
B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHS MPU ONIMCAHUN HEOPTAHMYECKU X BEIIECTB
Y UX MPEBpAILCHUH;

c(OpMUPOBAHHOCTh YMEHMM HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY MJIi COCTaBJICHUS
(bopMyIT BEIIECTB U ypaBHEHUH XMMHYCCKMX PeaKInii, cucreMaTrueckyro HomeHkmatypy (IUPAC)
U TPUBUAIbHBIE HAa3BaHMsI OTJEJIbHBIX HEOPraHMYECKHUX BELIECTB (yrapHbIN ra3, YrJeKUCIbINA ras,
aMMuaK, raiméHasl U3BeCTh, Heral€Has U3BeCTh, IUThEBasl COJa, MUPUT U APYTHUE);

chOpMUPOBAHHOCTh YMEHHI OIpeNeisiTh BAJICHTHOCTh U CTENEHb OKUCICHHSI XMMHUYECKUX
3JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJI XUMHUYECKOW CBS3U (KOBaJICHTHAasi, MOHHAs,
MeTaJIn4yeckasi, BOJOPOAHAs) B COCAUHEHUAX, THUI KPHUCTAJUIMYECKOM PEmETKH KOHKPETHOTO
BelleCTBA (aTOMHAasi, MOJIEKYJIpHAsi, HOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHUI yCTaHABIMBAThH MPUHAICKHOCTh HEOPraHUYECKUX BEIIECTB IO
X COCTaBy K OIpeAeiEHHOMY KIacCy/Tpylie COeAMHEHUN (IpOCThie BElIeCTBA — METaJUIbl U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUsI, KUCIOThI, aM(pOTepHbIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUIN PACKPBIBATh CMBICI Nepuoanydeckoro 3akona JI. 1. Menpaeneena
U J€MOHCTPUPOBATh €0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHUIN XapaKTEepHU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHUX
anemeHTOB 1—4 nepuonoB Ilepuoanueckoil cuctembl xumudeckux snemeHtoB [[. . Menzeneesa,
UCIIOJNB3Ys TOHATHS «S-, P-, O-37EKTPOHHBIE OPOMTAINY, «IHEPTETHUYECKHE YPOBHU», OOBACHSATH
3aKOHOMEPHOCTU M3MEHEHHUsI CBOMCTB XMMUYECKUX HJIEMEHTOB U MX COEAMHEHUH MO MepHoJiaM U
rpymmnam Ilepuoanueckoit cucreMsl XuMuieckux sneMenToB 1. 1. Menneneesa;

chOpMUPOBAHHOCTh YMEHHUH XapakTepu30BaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOWCTBA
HEOPraHMYECKHX BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPKIATh CYIIIECTBOBAHUE T'€HETUYECKOU CBSA3U
MEX/y HEOPraHMYECKMMHU BEIECTBAMH C MOMOILBIO YPaBHEHUH COOTBETCTBYIOIIUX XUMHYECKUX
peaKuuii;



c(OPMHUPOBAHHOCTh YMEHHS KJIACCU(PUUIUPOBATh XMUMHUYECKHE PEAKIUU IO PA3ITUYHBIM
MpU3HAKAM (YUCITy M COCTaBy pearupyrollnux BEIIECTB, TEIUIOBOMY 3(hPeKTy peakunu, u3MEeHEHUIO
CTENEHENW OKUCIIEHUS 3IEMEHTOB, 00paTUMOCTH PEAKIIMH, YUACTHIO KaTaau3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUH COCTABISATH YPABHEHHs PEaKIMi pa3IMYHBIX TUIIOB, MOJHBIE H
COKpAIlI€HHBIE YPABHEHUS PEAKIIUH HOHHOTO OOMEHA, yUUTHIBAsI YCIOBUS, IPU KOTOPBIX 3TH PEaKIHH
UIYT 10 KOHIIa;

c(OpPMHUPOBAHHOCTh YMEHHI MPOBOIUTH PEAKIINH, ITOATBEPKIAAIONINE KAaYeCTBEHHBIH COCTaB
Pa3IMYHbIX HEOPIaHUYECKUX BEILIECTB, PACIO3HABATH ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJIHBIX PaCTBOpPax HEOPraHMYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUI pAcCKphIBaTh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii HoCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OanaHca ATUX peaKlnii;

c(OPMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCHUMOCTh CKOPOCTHM XMMHYECKOW peakuuu OT
pa3nuyuHbIX (AKTOPOB; XapaKTep CMEIIEHN XUMUYECKOTO paBHOBECHUS B 3aBUCUMOCTHU OT BHEIIIHETO
BozneiicTBus (npuniun Jle Hlatense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh XMMHUYECKHE MPOLECCH, JIKAIIUE B OCHOBE
MPOMBIIIJIEHHOTO TOJIYY€HHUSI CEpPHOW KHCIOTHI, aMMHakKa, a Takke Cc)OpMHUPOBAHHOCTh
npesacTaBiIeHU 00 oOUmUX HAy4YHBIX MPUHIMIAX M SKOJIOTMYECKHX MpodieMax XHMHYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHM TPOBOJUTH BHIYMCIICHUS C UCTIOJIb30BAHUEM MOHSTHS «<MaccoBas
JI0JIsl BELIECTBa B PACTBOPE», OOBEMHBIX OTHOLIEHHUI ra3oB MPU XUMHUYECKUX PEAKIHUAX, MacChl
BEIECTBA UM 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce UM 00BEMY OJTHOTO U3
YYacTBYIOIIMX B PEaKIMH BEHIECTB, TEIUIOBOTO 3 (deKTa peakiui Ha OCHOBE 3aKOHOB COXPaHEHMUSI
MacChl BEIIECTB, IPEBPAILICHNS U COXPAHEHHUS SJHEPTUU;

chOpMUPOBAHHOCTh YMEHHMI COOJIO/IaTh TpaBWIa TOJIb30BAaHUS XHMHUYECKOW TOCYAOU M
abopaTOpHBIM 000PYAOBaHUEM, a TAKXKE MpaBWIa OOpaIeHUsI C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMH IO BBIMOJIHEHUIO Ja00PaTOPHBIX XUMUYECKUX OMBITOB;

cOpMUPOBAHHOCTh YMEHUH IUIAHUPOBATb M  BBINOJHATH XUMHYECKUH HKCHEPUMEHT
(pasnokeHue MepoKCUAa BOAOPOJa B MPUCYTCTBUM KaTallM3aTopa, ONpe/eeHHe Cpelibl pacTBOPOB
BEIIECTB C MOMOIIbIO YHUBEPCAIBHOTO MHJMKATOPA, BIUSHUE Pa3IUYHBIX (PAaKTOPOB HAa CKOPOCTH
XMUMHYECKOHN peakiiy, peakliui HOHHOTO 0OMeHa, KaueCTBEHHbIE PEaKIuu Ha CylbdaT-, KapOoHaT-
U XJOPHUJ-aHUOHBbI, HAa KAaTUOH aMMOHHSA, pEUIEHUE HSKCIEPUMEHTANbHBIX 3a7ad IO TeMaMm
«Mertamne» u «HemeTaibl») B COOTBETCTBUY C ITPaBHIIAMU TEXHUKHU O€30TaCHOCTH IIPU 00paIieHuu
C BemlecTBaMH U Ja0OpaTOPHBIM OOOpPYIOBAHHEM, MPEJACTABIATH PE3YIbTaThl XUMUYECKOTO
JKCIIEpUMEHTa B (hopMe 3aMUCH YPaBHEHUN COOTBETCTBYIOLIUX PEAKINI U (POPMYIHUPOBATH BHIBOIbI
Ha OCHOBE 3THX PE3YJbTATOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XHMHUYECKYI0 HWH(MOpPMALIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CPECTBA MAaCCOBOM KOMMYHHUKAIUU, IHTepHET U apyrux);

chOpMUPOBAHHOCTh yYMEHUH COONMIOJATh MpaBHJIA SKOJOTHMYECKH IIeIecO00pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOH AEATEIIBHOCTH B LIEISIX COXPAHEHUS CBOETO 370POBBS U OKPY KaroIien
IIPUPOJHON Cpezbl, OCO3HABaTh ONACHOCTh BO3JEHCTBHS Ha JKUBBIE OPraHU3MBbl ONPECIEHHBIX
BElIeCTB, MOHUMas cMbica mnokasarens [1/IK, moscHATh Ha mpumepax crnocoObl YMEHBIIEHUS U
MIPEIOTBPALLIEHUS MX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M UYEJIOBEKA;

1151 00Y4YaIOIIMXCS ¢ OTPAaHMUYEHHBIMH BO3MOXHOCTSIMU 37I0POBbS: yMEHUE IPUMEHAThH 3HAaHUS
00 OCHOBHBIX JIOCTYITHBIX METO/AX IMO3HAHMS BEIIECTB M XUMHUECKUX SIBICHUH;

JUISL CHENbIX M CIa0OBHIAMIMX OOy4arOIIMXCSA: YMEHHE MCIONIB30BaTh PelbepHO-TOUCUHYIO
cucremy obo3Hauenuit JI. bpaiins st 3anucu Xumuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosaunyecTBo yacoB DJIEeKTPOHH
Konr | IIpakT | Bbl€
Ne HaumeHoBaHMe pa3iesioB H TeM MPOrPaMMbIl Bcer POaL | MHECK (1 pposnie)
n/n HbIE e oOpa3oBareJ
0 pabo paboTt bHBIE
ThI bl pecypcsl
1. | NoBTopenne kypca xumun 10 kiacca https://www.y
2 0 0 aklass.ru/
Pa3nen 1. TeopeTuueckue 0CHOBBI XMMHUHU
Crpoenne atromoB. [lepuonuueckuii 3aK0H U httns://WwWw
11 [epuoauueckas cucreMa XUMHYECKUX 6 0 0 _aEIa'SST
anemenToB JI. 1. Menneneera Skl
1.2 Crtpoenue BemiecTBa. MHOrooOpa3sue BEIIeCTB 8 0 0 https:/nww.
yaklass.ru/
1.3 XUMUYECKHE PEaKIIHH 18 1 1 https:/Awww.
yaklass.ru/
Hroro no pazaeiny 34 NHtpS://www.
yaklass.ru/
Pa3zaen 2. Heopranuyeckasi XumMus
2.1 Meramnnst 13 0 1 https:/Awww.
yaklass.ru/
2.2 Hemeramnst 12 1 1 https:/Anww.
yaklass.ru/
23 CBsI3b HEOPTraHWYECKHUX U OPTaHHYECKUX 4 0 0 https://www.
' BEIIECTB yaklass.ru/
Uroro no pazneny 29 https:/Awww.
yaklass.ru/
Pa3nen 3. XumMus M )KU3Hb
3.1 XUMHUS U KU3Hb 5 0 0 ttps:/Aww.
yaklass.ru/
Uroro mo pazneny 5
OBILIEE KOJIMYECTBO YACOB 110 [IPOTPAMME 68 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KoJinuecTBO 4acoB
DJIEeKTPOHH
Kon
No TpoOJI Ipa Jara b1e
n/ | Tema ypoka Be | pupr | M nu3yue unGposbie
YyeckK odpa3oBarte
n ero e HUS
. C JbHbIE
pa
ThI pa6o pecypchl
ThI
1 [ToBTOpenue kypca xumun 10 ximacca 1 0 0 05.09 HLps./ .
yaklass.ru/
2 [ToBTOpenue kypca xumun 10 ximacca 1 0 0 07.09 LS./ AWWW.
yaklass.ru/
3 XHUMHUYECKUI DJIIEMEHT. 1 0 0 12.09 NELpS:/AWWW.
yaklass.ru/
ATOM. DJIeKTpOHHAS KOH(DUTYpAIIHSI https://www.
4 1 0 0 14.09
aTOMOB yaklass.ru/
[Mepromuieckuii 3aK0H U https://www.
[Mepuoauueckas cuCTeMa XUMHYECKUX yaklass.ru/
5 snemenToB JI. 1. MenpeneeBa, ux 1 0 0 19.09
CBS3b C COBPEMEHHOM TeOpHUeEn
CTPOEHHUS aTOMOB
PacnipesiesieHne 3JEKTPOHOB B aTOMax https://www.
6 AIIEMEHTOB MAaJIbIX M OOJIBIIUX 1 0 0 21.09 | yaklass.ru/
MIEPHUOJIOB
3aKOHOMEPHOCTH U3MEHECHHS CBOWCTB https://www.
7 XUMHYECKHX 3JIEMEHTOB U MX 1 0 0 26.09 | yaklass.ru/
COEMHEHUH 10 TPYIIIaM U IIEPHOIAM.
3HaYeHHE TEPHOIMUCCKOrO 3aKOHA U https://www.
8 CHCTEMBI XHMUYECKHX DJIEMEHTOB 1 0 0 28.09 | yaklass.ru/
J.N. MenpeneeBa B pa3BUTHUH HAYKH
Crpoenue BelnecTBa. XUMHUYECKas https://www
9 i, 1 0 0 03.10
CBSA3b, €€ BUJIBI. .yaklass.ru/
MexaHu3Mbl 00pa30BaHuUs 0 0 https://www.
10 KOBaJIEHTHOH CBs13u. BomopoaHas 1 05.10 | yaklass.ru/
CBSI3b
BajeHTHOCTS. 0 0 https://www.
11 DIEeKTPOOTpUIIATETLHOCTD. CTETICHD 1 10.10 | yaklass.ru/
OKHCJICHHUSL.
12 BerectBa MOJIEKYISPHOTO 1 0 0 12.10 _pihttkIS:/ / WV\;W
HEMOJIEKYJISIPHOTO CTPOCHHUS ' YaKiass. Uy
13 [ToHsATHE O AUCTIEPCHBIX CUCTEMAX. 1 0 0 17.10 httkIS:/ ! WV\;W
VcTHHHBIE U KOJUIOUHBIE PACTBOPBI. ' YaKiass. Uy
0 0 https://www.
14 MaccoBas 10715 BelllecTBa B pacTBOpE 1 19.10 | yaklass.ru/
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Knaccugukanus 1 HOMEHKIaTypa

15 HEOPraHUYECKUX COCIMHEHUM. 24.10 yaklass.ru/
16 I'enernyeckas CBs3b HEOPraHUIECKUX 26.10 httkls:/ Www.
BEILIECTB, PAa3JINYHBIX KJIACCOB ' yaklass.ru/
Krnaccudukanus XuMHYECKUX https://www.
17 peakuii B HEOPraHUIECKOU 1 07.11 | yaklass.ru/
OPraHu4eCKO XUMHUH.
Krnaccudukanus XaMHYECKUX https://www.
18 peakiuii B HEOPraHUYECKOW 1 09.11 | yaklass.ru/
OPraHN4YeCKOM XUMHH
3aK0H COXpaHECHHS MAacChl BEIIECTB; https://www.
19 3aKOH COXPAHEHUS U MPEeBPAIICHUS 14.11 | yaklass.ru/
SHEPTUU TIPU XUMHUYECKUX PEAKITUIX
20 CKOpOCTh peaKIum. 16.11 Etps:/Www
.yaklass.ru/
IIpakTHyeckas padora Ne 1. .
21 «BnusHue pa3nuuHbIX GaKTOpoB Ha 21.11 ht;kslgém
CKOPOCTh XUMHUYECKON PEAKLIHI Yaxiass.iul
29 OO6paTumble peakuu. XUMUYECKOEe 2311 httkls:/ Awww.
paBHOBECHE ' yaklass.ru/
DIEKTPOTUTHYECCKAS TUCCOIHALIUS. https://www.
23 [TonsiTHE 0 BOJOPOIHOM TIOKa3aTeie 28.11 | yaklass.ru/
(pH) pactBopa.
https://www.
24 Peakiiuu nonHoro ooOMeHa. 30.11 | yaklass.ru/
https://www.
25 Peakiiuu nonHoro oOMeHa. 05.12 | yaklass.ru/
26 I'uaponus opraHuYecKux u 0712 httkIS:/ / WV\;W
HEOPraHUYeCKUX BEIICCTB ' yaxlass.ru/
97 I'uaponus opraHUYecKux u 12.12 httkIS:/ / WV\;W
HEOPraHUYeCKUX BEIICCTB ' yaxlass.ru/
28 OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC 14.12 httkIS:/ / WV\;W
peakuuu. ' yakiass.ru/
29 OKHCAUTENFHO-BOCCTAHOBUTETIHHBIC 19.12 httkIS:/ / WV\;W
peakuuu. ' yakiass.ru/
30 [TonsiTHe 00 1EKTPOIM3E PACIUIABOB U 2112 httkIS:/ / WV\;W
pacTBOPOB CcoJel ' yaklass.ru/
31 [TonsiTHE 00 MEKTPOIMU3E PACIUIABOB U 26.12 httKIS:/ / WV\;W
pacTBOPOB CcoJiel ' yaklass.ru/
O06o001enne MmaTepuana 1o TemMe https://www.
32 H P 28.12 | yaklass.ru/

<<TeOpeTI/I‘{CCKI/Ie OCHOBBI XUMHUH»
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O06o006ueHre Marepuana 1o Teme

33 «Teopernueckre OCHOBbI XUMHUU» 09.01 yaklass.ru/
KonTpoabsHas pagora Ne 1 o https://www.

34 pazneny «TeopeTudeckre OCHOBBI 11.01 | yaklass.ru/
XUMUN
MerTaiuisl, UX MOJIOKEHHE B
[Teprouieckoi CUCTEME XMMHUYECKHX https://www

35 16.01
snementoB /1. Y. Menaeneesa u .yaklass.ru/
OCOOCHHOCTH CTPOCHHS aTOMOB.

36 Oomiue puznyecKre CBOMCTBA 18.01 https://www
METaJLIOB ' .yaklass.ru/

37 CriaBbl METAJIJIOB. 23.01 https:/ v

.yaklass.ru/

38 DIEKTPOXUMHUECKHUI ST 95 01 https://www
HaNpPsDKEHUH METAIIIOB ' .yaklass.ru/
XUMHUYeCKre CBOMCTBA BaXKHEHIIINX https://WWw

39 METaJJIOB (HAaTpHil, Kamui) 1 ux 30.01 —‘;akléss ru/
COEMHEHUI -yaKlass.ru
XUMHUYEeCKre CBOMCTBA BaXKHEHIIINX https://WWw

40 METaJJIOB (KaJlbLUNA, MarHui) U UX 01.02 _piakl;’:lss ru/
COEMHEHUI -yaKlass.ru
XHUMHAYECKHAE CBOMCTBA BAKHEHUIIINX https://WWw

41 METaJIJIOB (QJIFOMUHUI) U €T0 06.02 _piakléss ru/
COCIMHCHUI yaxiass.ius

42 XUMHUYECKUE CBOMCTBA XpOMa, U €ro 08.02 https://www
COEIMHEHU I ' .yaklass.ru/

43 XHUMHYECKHE CBOMCTBA MEIIU, U €€ 13.02 https://www
COEIMHEHU I ' .yaklass.ru/

m XHUMHYECKHE CBOMCTBA IMHKA, U €r0 15.02 https://www
COEIMHEHU I ' .yaklass.ru/

45 XI/IMI/I‘IGCKI/{G CBOIICTBA eJjie3a U €T0 20.02 h—;ﬁw
COCIMHECHUI yaxlass.ru/
IpakTuueckas padora Ne 2. https://www.

46 "Permienne sKkCiepUMEHTAIBHBIX 33124 22.02 | yaklass.ru/
mo TeMe «MeTaab»"

47 O060011eHne U3y4eHHOTO MaTepuaia 2702 DALDS: /MWW,
o Teme «MeTaibh» ' yaklass.ru/
Hewmerainisl, UX MOJIOKEHUE B
[epuoandeckoit cucTeMe XUMUYIECKUX https://www

48 29.02
snementoB /1. 1. MenaeneeBa u .yaklass.ru/
0COOCHHOCTH CTPOCHHSI AaTOMOB
dusnyeckue CBOMCTBa HEMETAILIIOB.

49 AnnoTpomnus HeMeTayuIoB (Ha 05.03 https://www
pUMepe KUCIOPoaa, cepsl, pocdopa ' .yaklass.ru/
U YIepo/ia)

50 XHUMHUYECKHE CBOMCTBA raJIOTE€HOB U 07.03 https://www

UX COeIUHEHUN

.yaklass.ru/
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XHUMHUYECKUE CBOKMCTBA CEPBI U €€

https://www

>1 COCTMHEHUI ! 12.03 .yaklass.ru/

52 XHMMHYECKHE CBOMCTBA a30Ta, U €r0 1 1403 https://www
COCIMHEHUI ' .yaklass.ru/

53 Xumuueckue cBoicTBa hocodpa u ero 1 19.03 https://www
COCIMHECHU I ' .yaklass.ru/

54 XUMHUYECKUE CBOMCTBA yIiiepoa, 1 2103 https://www
KPEMHUS M MX COCTMHCHUIA ' .yaklass.ru/

55 [TpumMeHeHre BaXHEHIITNX HEMETAIJIOB 1 02.04 https://www
1 X COCAMHCHUI ' .yaklass.ru/
O06o01eHre U cucTeMaTu3aus
3HaHu Mo TeMe «HemeTamisn. https://WwWw

56 Boruncnenus no ypaBHEHUsAM 1 04.04 _piaklélss ru/
XUMHUYECKUX PEAKINi U -yakiass.
TEPMOXMMHUYECKHE PACUETHI
IIpakTnueckas padora Ne 3. )

S7 «Pemenune 3kcriepuMeHTANIbHBIX 33124 1 09.04 EW\/N
no teme "Hemeramms"» Yaxiass. il

58 O06o0mIarmuil ypoK 1mo TeMam 1 11.04 https://www
«Metamei» 1 «HemeTtamib ' .yaklass.ru/

59 KonTpoabHasi padora Ne 2 o Temam 1 16.04 https://www
«Metambei» 1 «HemeTtamib ' .yaklass.ru/

60 Heopranuueckue u opraHndecKue 1 18.04 https://www
KHCJIOTBI. ' .yaklass.ru/

61 Heopranuueckue u opraHndecKue 1 93.04 https://www
OCHOBAHWUSI ' .yaklass.ru/

62 AmdoTepHbIC HEOPTaHUIECKUE U 1 95 04 https://www
OpraHu4eCcKUe COCAMHEHHS. ' .yaklass.ru/

63 I'eneTHuecKas CBSI3b HEOPraHMYCCKUX 1 02.05 https://www
1 OPraHHYECKUX BEIIECTB ' .yaklass.ru/
Posb xuMuu B oOecrieueHrH

64 9KOJIOTHYECKOM, SHEPTeTUUECKOM 1 1 07.05 https://www
MUIIEBOI OE30MaCHOCTH, Pa3BUTHH .yaklass.ru/
METUIMHBI
[IpencraBienust 00 OOMIKUX HAYYIHBIX ]

65 MIPUHIIAIIAX TTPOMBIIIICHHOTO 1 14.05 mﬁ%\,\/\/’v
MOJIYUEHHSI B)KHEHIIINX BEIICCTB -Yariass.fl
[IpencraBienust 00 OOMIKUX HAYYHBIX ]

66 MPUHIIAIIAX TTPOMBIIIICHHOTO 1 16.05 mﬁ%\,\/\/’v
MOJIyUEHHSI B)KHEHIITUX BEIICCTB -Yariass.fl

67 YenoBek B MUPE BEIIECTB U 1 2105 https://www
MaTepHaoB ' .yaklass.ru/

68 XUMHMS U 310pOBbE YEIIOBEKA 1 23.05 hitps://mww

.yaklass.ru/
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O TPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

» Xumus, 11 knacce/ Pymsutuc I'.E., ®enpaman @.I'., Akiinoneproe o6mectBo «M3naTenscTBo
«IIpocsemeHue»

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

- Xumus, 10-11 xmacesl/ XKypun A.A., Akunoneproe odmectBo «M3narensctBo «IIpocemenuer»
-Xumus, 11 xnace/ T'abpuensa O.C., OOmIeCTBO ¢ OrpaHHYEHHONW OTBETCTBEHHOCTHIO «/[PODAY;
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

-Xumus, 11 xnace/ T'abpuensa O.C., Octpoymos WU.T"., Ciagkos C.A., AKnoHEpHOE 00IIECTBO
«M3narenscTBO «lIpocBemenue»

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://www.yaklass.ru/



