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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1Mo XMMUHU Ha ypOBHE CpenHEro olImiero odpa3oBaHusi pazpaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit deaepanumy,
TpeOOBaHU K pe3yJbTaTaM OCBOCHHS (eaepalbHON 00pa30BaTENbHOM MPOTPAMMBI CPETHETO
obmero oo6Opazoanusi (POII COO), npencraBiaeHHBIX B DenepaabHOM TOCYJIapCTBEHHOM
obpazoBatensHOoM ctangapte COO, c¢ yuérom Konnenuuu npenogaBaHusi y4yeOHOTO IMpeaMeTa
«Xumus» B oOpa3oBaTenbHbIX opraHuzanusax Poccuiickoii denepanuu, pealnsyomux OCHOBHBIC
oOpa3zoBaTenbHbIE MPOTPAMMBI, U OCHOBHBIX NOJOXKEHUH «CTpaTrernu pa3BUTHS BOCIHMTAHHS B
Poccutickoit @eaepanmu Ha nepuon a0 2025 roga» (Pacmopsikenue IlpaButensctBa PO ot 29.05.
2015 No 996 - p.).

OcHOBY NOJIXO0B K pa3paboTKe MporpamMMmbl IO XUMHH, K OMpe/esIeHnI0 001Ieil cTpaTeruu
00y4YeHHs, BOCTIUTAHUS U Pa3BUTHS O0YUAIOIIUXCS CPEICTBAMH Y4eOHOTO mpeaMeTa « XUMUs JUIs
10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBWJIM KOHIeNTyalbHble mojoxkenus PI'OC COO o
B3aMMOOOYCIIOBIEHHOCTH II€JIeH, COJepKaHusl, pe3yIbTaToB OO0y4YeHHs U TpeOOBaHMI K YpPOBHIO
MOJITOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe  oOpa3oBaHHE,  IIOJIydaeMO€  BBIIYCKHHKaMH  00mIeo0pa3oBaTelbHOM
OpraHu3aliy, SBISETCS HEOTHEMJIEMOM YacThio UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPIIAIOLIIM
ATaOM peaju3alii Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, IPUCYILIUX
LEJIOCTHOW CHCTEME XUMHYECKOro 00pa3oBaHMA. DTH IIEHHOCTH KacaloTcs MO3HAHMUS 3aKOHOB
npupozbl, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJBTYphl YENIOBEKA, a TAaKkKe IKOJIOTMYECKH
000CHOBAaHHOTO OTHOULICHHSI K CBOEMY 3JI0pOBbIO U MPHUPOAHON cpene. Peamusyercs xumuueckoe
oOpa3oBaHre OOYYAIOIIMXCS HA YPOBHE CpEIHEro o0miero odpa3oBaHUS CPEACTBAMH y4eOHOTO
npeaMera « XuMHs», cofiepKaHue U MOCTPOCHHE KOTOPOro ONpe/eieHbl B IPOrpaMMe M0 XUMUU C
y4€TOM crienu(PUKN HAYKH XUMUH, € 3HAYCHUS B IMO3HAHWUU MPHUPOJBI M B MaTCPUATBHON KU3HU
oOmiecTBa, a Takke C Y4€TOM OOLIUX Iefiell M MPHUHIMIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeJiHero obmiero oopasosanus B Poccuiickoii Demeparium.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HrpaeT ocoOyi pojb B COBPEMEHHOI
[IUBWIIM3ALUN, B CO3JaHMM HOBOHM 0a3pl MarepuaibHOM KyJbTypbl. OHa BHOCHT CBOW BKJIAJ B
dbopMUpOBaHUE PAIMOHATILHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE 1IEIOCTHOTO MPEACTAaBICHUS 00
OKpY’KaloIlleM MHpE KaK O €IUHCTBE MPUPOJAbI U YeIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU Ha
OCHOBE MMOHUMAaHHMSI BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSI3U MEX]TY
CTPOEHHUEM BEILIECTB, MX CBOWCTBAMH U BO3MO>KHBIMH O0JIACTSIMH IPHUMEHEHHS.

TecHO B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMH HAyKaMU, XHUMHsI CTajla HEOThEeMIIEMOM
YaCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOIMMBIM YCIOBHEM YCIEIIHOTO TPY/Ja M KU3HU KaXKAOTO WieHa
obOmiectBa. CoBpeMeHHAass XMMHUSI KaK HayKa CO3WAaTesbHas, KaKk HayKa BBICOKMX TEXHOJIOTHMA
HalpaBJIeHa Ha PelIeHUE TI00aTBHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHSI YEIOBEUYECTBA — CHIPHEBOH,
HHEPreTHYECKOH, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTU U OXPaHBI 310POBBS.

B cootBercTBMM ¢ OOmMMHM LENSMH W TNPUHIMIIAMH CPEeTHEro OOIIero 0o0pa3oBaHHA
conepxkanue mpeamera «Xumus» (10—-11 xmaccel, 0a30BBIM YPOBEHb W3YUYEHHUS) OPHEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO IOATOTOBKY OOYYalOIIMXCs, HEOOXOAMMYIO MM JUIS
BBIPAaOOTKM MHUPOBO33PEHUYECKMX OPHEHTHUPOB, YCIHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIUyMA,
MPOIOJDKEHHS 00Pa30BaHUs B Pa3IMYHBIX 001ACTAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XHMMHUEH.

CocTaBigOmUMU TpeaMeTa «XUMHUs SBISIOTCS 0a30Bble Kypchl — « OpraHndyeckas XuMus»
n «OO011as ¥ HeOpraHMuveckass XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP KaHUSI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HAyKH: CHCT€Ma 3HAHWUN M0 HEOPraHWYECKOW XUMHUM (C BKJIIOUYEHHEM 3HAHUU U3
o01meit XuMUK) ¥ opranndeckoi xumun. @opMupoBaHUe JAHHOW CUCTEMBI 3HAHUH MPH U3yUEHUH
npeaMera o0ecreurnBaeT BO3MOKHOCTh PACCMOTPEHHSI BCErO MHOI000pa3us BEIECTB Ha OCHOBE
O0IIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa comepxkanust KypcoB — «Opranmueckas xumusi» u «OOmas u HeopraHuveckas
XUMHs» chopMHpOBaHa B IporpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO MOAXOAa K U3YYEHHUIO
y4eOHOro MaTepuania U OOyCIIOBJIEHa HCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUN Ha
ONpeeNEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4yeckoill XHMMHH BeLIecTBa
paccMaTpUBalOTCSl Ha YPOBHE KIIACCMUECKOW TEOPUM CTPOCHMSI OPraHMYECKUX COCJAMHEHHH, a
TaKkK€ Ha YpPOBHE CTEPEOXUMUYECKUX U DJIEKTPOHHBIX IPEACTABICHUI O CTPOEHUU BEILIECTB.
Ceenmenusi 00 M3y4aeMblX B Kypce BEIIECTBAaX MAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOIOB JO
CIIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX coeluMHeHud. B Kypce opraHmdeckoil XUMHH MOJydaroT
pa3zButue copMHpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIero o00pa3oBaHUS IEPBOHAYAIBHBIE
MIPEJICTABICHUSI O XMMHUYECKON CBSI3U, KJIACCU(UKALMOHHBIX MPHU3HAKAaX BELIECTB, 3aBUCHUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHMS, O XMMUYECKON PEaKIUH.

[lon HOBBIM yrjioM 3peHUs B mpeamere «Xumus» 0a30BOr0 YpOBHSI paccMaTpUBaeTCs
M3YYCHHBII Ha YpOBHE OCHOBHOTO OOIIEro OO0pa30BaHUS TEOPETUYECKUU MaTepuan |
(bakToJIOrMYeCKUe CBEJEHHS O BEIEeCTBAX M XHMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIasi U HeopraHWYeCKass XUMHS» OOYYArOIIMMCS MPEIOCTaBISETCS BO3MOXKHOCTh OCO3HAThH
3HaYeHHUE MEePUOANUECKOro 3aKOHa ¢ O0IETEOPEeTHUYECKUX U METOJOJOTUYECKUX MO3UIIMM, TIy0xKe
MOHSITh UCTOPUYECKOE M3MEHEHHE (DYHKIIUI ATOT0 3aKOHA — OT 0000Imaromei 10 00BsICHSIOmEH U
MPOTHO3UPYIOLLEH.

Enuuas cucrema 3HaHMM O BaXKHEWIIMX BELIECTBAX, UX COCTAaBE, CTPOCHUU, CBOMCTBaX W
MPUMEHEHUH, a TaK)KE€ O XUMHUYECKUX PEAKIUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
jononHsercs B Kypcax 10 wum 11  kjaccoB 3ieMeHTaMU  COAEpKaHUS, HMMEIOLUUMU
KyJbTYPOJOTMUYECKMM H MPUKIAJHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHMMAHHUIO
B3aUMOCBSI3M XMMHUHM C JPYTMMH HayKaMmH, pacKpbhlBalOT €€ pojib B IIO3HABATEIbHOU U
MPAKTUYECKON JEATEeIbHOCTH YEJOBEeKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBaKEHHUS K IpoLeccy
TBOPYECTBA B OO0JIACTH TEOPHH W MPAKTHUYECKUX MPUIOKCHHA XUMHH, MOMOTAOT BBITYCKHUKY
OpUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IMpoOJieMax, CBA3aHHBIX C XHUMUEH,
KPUTHYECKH OCMBICIMBATh MH()OPMAIMIO M MPUMEHSTHh €€ s TOIMOJHEHUS 3HAaHWH, pEelICHUS
MHTEJJICKTYalIbHBIX M SKCIIEPUMEHTANBHBIX HCCIEA0BaTENbCKUX 3a1ady. B menom coaepkanue
y4eOHOro mnpeamera «XUMHsD JAaHHOTO YPOBHS M3yYEHHUs OPUEHTHUPOBAHO Ha (HOPMHUPOBAHHE Y
00y4aroIuXcsi MUPOBO33PEHUYECKOM OCHOBBI IS MOHMMAHUA (PMIOCOPCKUX HIEH, TaKUX Kak:
MaTepUaIbHOE E€IMHCTBO HEOPTraHWYECKOIO0 M OPraHU4YeCKOro MUpa, OOyCIOBJICHHOCTh CBOMCTB
BELIECTB UX COCTAaBOM U CTPOCHHMEM, II03HABAEMOCTh MPUPOIHBIX SIBICHUN MyTEM SKCIIEPUMEHTA U
pellleHrsT MPOTUBOPEUUN MEXIy HOBBIMH (aKTaMd U TEOPETHUYECKUMHU MPEANOChUIKAMH,
OCO3HAHWE POJM XHMHH B PEIICHUH JKOJIOTHYECKUX MpOoOJeM, a Takke MpodiieM cOepekeHHs
SHEPreTUYECKUX PECYPCOB, ChIPbS, CO3[JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nnane pemieHus 3aad BOCIUTAHUS, PA3BUTHS U COLMAIN3ALUU O0YUYaAIOUIMXCS MPUHSTHIE
porpaMMoil MO XHUMHHM TMOAXOAbl K ONPEIEJCHUI0 COACpPXKAHUA W TMOCTPOCHHUS MpeaMera
IpelycMaTpuBaoT (OPMUPOBAHUE YHUBEPCAJIBHBIX Y4E€OHBIX [EHCTBUI, HMerommx 0a3oBoe
3HAYEHUE JJISl PA3IMYHBIX BUJIOB JACSITEILHOCTU: PEIICHUs MPOOIeM, MOUCKA, aHAIIU3a U 00pabOTKI
uHpopMaluy, HEOOXOJUMBIX IJii NPUOOpPETEHHsS OMNbITa NPAKTHYECKOH M HCCIIEeN0BAaTEIbCKON
JIeATEeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUU XUMUHU.

B npakTtuke npenojaBaHus XMMUU KaK Ha YPOBHE OCHOBHOT'O O0IIero 0Opa3oBaHus, TaK U Ha
YpOBHE CpeAHero oouiero oOpa3oBaHMs, MPH OIPEACIICHUH COICPIKATEIbHOM XapaKTepUCTUKU
Hene M3y4deHWsl IpeAMeTa HalpaBJIIEHHEM MEpPBOCTENEHHOW 3HAYUMOCTU  TPATUIMOHHO
npu3HaéTcss  (GOPMUPOBAHHME OCHOB XMMHUYECKOH HAyKM Kak OOJaCTH  COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON JESATEIbHOCTH YeJIOBEKa M KaK OJHOI0 U3 KOMIOHEHTOB MUPOBOMU
KynbTypbl. C METOIMYECKOM TOUKM 3pEHMSI TAaKOM IOAXOA K OIPEACICHUIO LEJNed H3ydeHHs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPABIAaHHBIM.

CoriiacHO JaHHOW TOYKE 3PEHUsS TJABHBIMU LEISIMU HM3Yy4YEeHHsS mpeaMera «XuMus» Ha

6a3oBom ypoBHe (10 -11 xJ1.) sBsIFOTCSA:



* (opMHupOBaHHE CHUCTEMBl XUMHUYECKMX 3HAHMW KaK BaKHEWIIEH COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHbI MHUpPA, B OCHOBE KOTOPOW JIEXKAT KIIIOUEBbIE IMOHSTHS,
dbyHIaMEHTAlIbHbIE 3aKOHBI M TEOPUM XUMHH, OCBOCHHE S3blKa HAyKd, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOLIEHHI MHPOBO33PEHUECKOrO Xapakrepa,
03HAKOMIJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHSI,

* (dopmupoBaHHE U pa3BUTUE MPEACTABICHUI O HAYyYHBIX METOJax IO3HAHUS BEIIECTB U
XUMHUYECKHX PEaKIUui, HEOOXOAMMBIX sl MPUOOPETCHUS YMEHUN OpPUEHTUPOBATHCS B
MHUpE BEIIECTB U XUMUYECKUX SIBICHUN, UMEIOLIUX MECTO B MPUPOJE, B MPAKTUUECKON U
MMOBCEAHEBHOM KH3HHU;

® pa3BUTHE YMEHHH U CIIOCOOOB EATEIbHOCTH, CBA3aHHBIX C HAOJIIOIEHUEM U OOBSICHEHHEM
XUMHYECKOTO OKCIEpUMEHTa, COOJIOJICHHEM TMpaBui O€30MacHOro oOpalleHus ¢
BELIECTBAMH.

Hapsimy ¢ 3TuM, coaepkaTelbHas XapaKTepUCTUKA LeNed W 3a]ad M3ydeHHus MpeaMeTa B
porpaMMe Mo XMMHHU YyTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMH NPUOPUTETAMHU B
cucTeMe cpeaHero oodmiero oopazoBanus. CeroiHs B MPENoJaBaHUU XUMHUU B OOJbIIEH CTETICHU
oTaéTCs MPeNOYTeHHE MPAKTUYECKOW KOMIIOHEHTE CO/Iep KaHUs 00yUYeHHsI, OPUEHTUPOBAHHOM Ha
MOJTrOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aliy, BiIaACioniero He HabopoM 3HaHUH,
a (pyHKIHMOHAJIBHON I'PaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHUSMU aKTUBHOTO IOJIy4YECHHUS
3HAHUW U IPUMEHEHUS UX B PEAbHOM KU3HU JJIsl PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBs13u ¢ 3TUM NpU U3YUYEHHUH NpeaMeTa « XUMUs) TOMUHHUPYIOIIee 3HaUeHHUEe TPHUOOpeTaroT
TaKue 1NN U 33]a41, KaK:

ajanranusi o0y4JaroluXxcsl K YCJIOBHSIM JIMHAMUYHO Pa3BUBAIOIIErocs Mupa, popmupoBaHue
WHTEIJICKTyallbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEJIbHOMY TPHUHATHIO TPaMOTHBIX PEUICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTyalUsiX,
CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

dbopmupoBaHKEe y 00YJArOITUXCS KIIFOUEBBIX HABBIKOB (KITFOUEBBIX KOMITETCHIIHH ), IMEIOLTUX
YHUBEPCATbHOE 3HAYCHHE IS PA3IUYHBIX BHUJOB JIEATEIHHOCTH: PEIICHHUS MpoO0JieM, MOUCKa,
aHanu3a u oOpaboOTKM WH(OpPMAIMK, HEOOXOIUMBIX I TPHUOOPETCHHS ONBITA JESITEIBHOCTH,
KOTOpasi 3aHUMaeT BAXKHOE MECTO B TIO3HAHMM XHMHH, a TaKXKe ISl ONEHKA C TIO3HIIMA
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUSA BEIIECTB M XUMHUYECKUX IIPOIECCOB Ha
OpraHM3M YeJIOBeKa U MPUPOIHYIO CPELy;

pa3BUTHE I03HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEN
oOydaromuxcs: CHOCOOHOCTH CaMOCTOSITENIbHO MPHOOpeTaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBUM C KU3HEHHBIMH MOTPEOHOCTSAMH, HCIIOJIb30BATH COBPEMEHHBbIE MH(POPMAIMOHHBIE
TEXHOJIOTHH JUIS TIOUCKA U aHaju3a y4eOHOW W Hay4HO-TIOMYJISIpHOW HHPOPMAIMH XUMHYECKOTO
COJIEpKaHUS;

(dbopMUpOBaHNE U PA3BUTHE y OOYYAIOMIMXCS ACCOIUATHUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOII0IaTEIPHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBhIE 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH,
[pH IJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIIUTAaHUE Yy OOydaromuxcsl yOekIEHHOCTH B TYMaHUCTUYECKON HANpaBICHHOCTH XUMHUU,
e€ BAXHOU pONM B PEHICHUH TIOOAIBHBIX MPOOJIEM pPAMOHAIBHOTO MPUPOIOMOIH30BAHMS,
MOTIOJHEHNUST HHEPreTHUECKUX PECYpCOB U COXpPAaHEHUS NPUPOIHOIO DPABHOBECHS, OCO3HAHUS
HEO0OXOIUMOCTH OEPeKHOT0 OTHOILICHHS K MPHUPOJIC U CBOEMY 3JI0POBBIO, & TAKXKE MPUOOpPETEHHS
OTbITa MCHOJIb30BAaHUS MOJYUYEHHBIX 3HAHUW Ui NMPUHSATHS T'PAMOTHBIX PEIICHUH B CUTYyalMsX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHHUSIMH.

B ydebHoM maHe cpemHero oOmiero o0pa3oBaHUsA MPEAMET «XHUMHS» 0a30BOr0 YPOBHS
BXOJIUT B COCTaB peaMeTHON 00acTu «EcTecTBEeHHO-HAYYHBIC TPEAMETHI.

OO1iee 4yuCiIO 4YacoB, OTBEACHHBIX U1 U3YUYEHUS XMMHM, Ha 0a30BOM YpOBHE CpEIHEro
obrmiero oopaszoBanusi, coctaniseT B 11 kiacce — 68 vaca (2 4ac B HeJIel0).



COILEPKAHHUE OBYYEHUSA
OBIIAA U HEOPTTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHUM

XUMHYECKUN dJeMeHT. AToM. Sapo aroma, H30TONBIL. DJEKTpPOHHAs 000JI0YKa.
DHepreTuvecKre YpPOBHH, MOAYPOBHH. ATOMHBIE OpOuTaNH, S-, p-, d- amemeHTHl. OcoOeHHOCTH
pacnpe/iesieHusl AJIEKTPOHOB IO OpOUTaIsiM B aTOMax 3JEMEHTOB IEPBBIX UYETHIPEX MEPUOJIOB.
DJeKTpoHHAs KOHPUTYpaLKs aTOMOB.

[lepuonnueckuii 3axkoH u llepmogmyeckass cucrema XuMUYeckux osiementoB J[. M.
MenpneneeBa. CBsi3b nepuoanueckoro 3akona u Ilepuoanueckoil cuCTEMbl XUMUYECKUX 3JIEMEHTOB
. . MengeneeBa ¢ COBPEMEHHOW TEOpPUEU CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHMS
CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEHIECTB IO TPYIIaM U
nepuoiaM. 3Ha4eHHUe MEPUOANYECKOr0 3aKOHA B Pa3BUTUHU HAYKU.

Crpoenue BemecTBa. XHUMHUYECKass CBS3b. BHIbI XHUMHYECKON CBA3M (KOBaJIGHTHAs
HEeMoJIsipHasl W TMOJIIpHAsi, WOHHAs, MeTajuinueckas). MexaHu3smbl 00pa30BaHMS KOBAJIEHTHOM
XUMHYECKON CBsi3u (OOMEHHBI W JOHOPHO-aKIENTOPHBIN). Bomopoanas cBs3b. BaneHTHOCTS.
DneKTpooTpUUATENbHOCTh. CTeneHb OKUCAeHU. FIOHBI: KATHOHBI M AaHUOHBI.

BemiectBa MOJEKYISIPHOIO W HEMOJIEKYJIIPHOTO CTPOEHHUs. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. [HUMbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOWMCTBAa BENIECTB OT THIA
KPUCTAJUIMYECKOU PELIETKU.

[TonsiTne o nucnepcHbIX cucremax. VICTHHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas 10Jist
BEILIECTBA B pacTBOPE.

Knaccudukanus Heopranmdeckux coenrHeHnii. HoMeHkatypa HEOpraHMYeCKHUX BEIIECTB.
['eneTnueckasi CBSI3b HEOPraHUYECKUX BELIECTB, MPUHAAICKAIIUX K PA3IMUHBIM KJIaccaM.

Xumuueckas peakuus. Kriaccupukamuss XUMUYECKMX pPEaKIMid B HEOPTraHUYECKOW W
OpraHUYeCcKON XUMHUHU. 3aKOH COXPAHEHUsSI MACChl BELIECTB, 3aKOH COXPAHEHHUS U MpPEeBpalllCHHs
SHEPTUHU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3nudHbIX (hakTopoB. OOpaTHMble peakiuu.
Xumuueckoe paBHOBecHe. DaKTOphl, BIUAKIOIIME HA COCTOSHUE XHMHYECKOTO PABHOBECHSI.
[Tpunuun Jle Hlarense.

OnexTponutruyeckas auccoruanus. CuinpHble U ciadble 37eKTpoiauThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpalIbHasl, IEJIOUHAS.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKLINN.

DKCnepyUMEHTaIbHbIE METOJAbl H3Y4YEHHUS BELIECTB W MX IMpEBpalleHUI: JEeMOHCTpalus
tabmui «Ilepuogmueckass cucrema xumudeckux osyemeHToB J[. WM. MennaeneeBay, wuzydeHue
MOJIeTIe KPHCTAJUIMYECKUX PpemETOK, HaONIOIEHUE U ONHCAaHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX ONBITOB (pa3fioKeHHWE MEepoKCHIa BOAOpPOAa B MPUCYTCTBUHM KaTalln3aTopa,
OnpeaereHrue Cpeibl PacCTBOPOB BEILIECTB C IMOMOILIBIO YHUBEPCAIBHOTO WHAMKATOPA, PEAKIUU
HOHHOTO OOMEHa), MPOBEJICHUE NPAKTUYECKON pabdoThl «BiusHue pa3auvHBIX (PAKTOPOB Ha
CKOPOCTb XUMHUYECKON PEaKLum».

Pacuérhrle 3agaun.

Pacuérel 110 ypaBHEHUSAM XMMHWUYECKUX PEAKLUN, B TOM YUCIIE TEPMOXUMHUUYECKHUE PACUETHI,
Pacy€ThI C UCIIOJIB30BAHUEM ITOHATHUS «MACCOBAas JOJIS BEILIECTBAY.

Heoprannyeckasi Xumus

Hewmeramnsl. Ilomoxxenne HemeramoB B Ilepuonnueckoid cucteMe XMMHUYECKUX 3JIEMEHTOB
J. N. MenneneeBa M OCOOCHHOCTH CTpPOCHHUs aToMOB. (DU3NYECKUE CBONCTBA HEMETAJIOB.
AmnoTponus HEeMETaUIoB (Ha MpUMepe KUCIIOpo/a, cepbl, hocdopa u yrieposa).

XUMHUUECKUE CBOWCTBA BAXHEUIIMX HEMETAJIOB (rajJloreHOB, Cepbl, a3oTa, Qocdopa,
yriaepoaa U KpeMHHUs) U UX COSAUHEHUN (OKCHUIOB, KHUCIOPOICOJEPKALINX KUCIOT, BOJAOPOIHBIX
COCIMHEHUM ).

[IpuMmeHeHrne BaxKHEUIINX HEMETAIUIOB M UX COCTMHEHUM.



Meramisl. [lonoxxenne meramios B [lepuoguyeckoi cucreMe XUMUYECKUX d1eMeHToB [[. .
MenneneeBa. OCOOCHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000J0YeK aToMoB MeTamioB. OOmue
¢usnueckue cpoiicTBa MeTawioB. CIIaBpl METaUIOB. DIEKTPOXUMHUYECKUN psAJ HANPSHKEHUH
METaJUIOB.

XUMUYECKHE CBOMCTBA BAKHEWIINX METAUIOB (HATpUM, Kanwid, KalblUUW, MarHuu,
QTFOMUHUMN, IIUHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCTMHECHUM.

OOume criocoObl moy4yeHus: MetauioB. [IpuMeneHre MeTauioB B ObITY U TEXHHKE.

DKCIEepUMEHTAIBHBIE METOJIbI U3YUYEHHUsI BEIIECTB U UX MPEBPAILICHUI: U3yUYEHNE KOJUIEKIINU
«MeTamisl U CIUIaBbD», 00pa30B HEMETAIIOB, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4, HaOII0IeHIe
U ONHCAaHWE JEMOHCTPALIMOHHBIX M JIaOOpAaTOPHBIX OIBITOB (B3aMMOJCIHCTBHE TUAPOKCUIA
AIIOMUHUS C PACTBOPAMH KUCJIOT U HIEJI0Y€EH, KAUECTBEHHBIE PEAKI[MU Ha KATUOHBI METAJIIIOB).

Pacuérnrle 3agaun.

Pacuétel Macchl BemecTBa Wik 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCCe
Wi 00bEMY OIHOTO M3 YYacCTBYIOLIUX B PEaKIMM BEUIECTB, pacuéThl Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) MIPOYKTOB PEAKIIUU, €CITH OJHO U3 BEUIECTB HMEET IPUMECH.

XuMHSA U )KU3Hb

Ponp xumum B 00€CHICUYEHUH IKOJIIOTUYECKOM, SHEPreTUUEeCKOH U MHINEBON 0e30MacHOCTH,
pa3BuTUU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METOAAX MTO3HAHMS BEIIECTB U XUMUUYECKUX PEAKIIMA.

[IpencraBienust 00 OOIIMX HAYYHBIX MPUHIIMIIAX MPOMBINIICHHOTO MONYYEeHUs BaXKHEHIINX
BEILIECTB.

UYennoBek B MHpE BEHIECTB M MaTE€pPUAIOB: BAaXKHEWILIWE CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKLMOHHBIE MaTepuaibl, KpPACKH, CTEKJIO, KEpaMHMKa, MaTepHallbl I DSJIEKTPOHUKH,
HAaHOMAaTepHallbl, OpraHUYECKHE U MUHEpaIbHbIC yI0OpEHHUS.

XAMHST W 370pOBbE YEJIOBEKA: NPABWJIA HCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
mpaBuiia 6e30MacHOTO MCIIOIh30BaHMS MPENapaToB OBITOBOM XUMUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMeTHBIX CBSI3eH MpH U3yueHHH OOIel U HeopraHudeckod Xxumuu B 11
KJIacCe OCYILIECTBIISIETCSA Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHbBIX MOHITHUH, TaK U
MOHSTUH, SBJISIOIIUXCS CUCTEMHBIMU U1l OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01ue ecTeCTBEHHO-HAY4YHbIE MOHATHS: HAYyYHBIH (akT, TMIIOTe3a, 3aKOH, TEOpUS, aHAIIU3,
CUHTE3, KiIaccu(UKalMs, MNEPUOANYHOCTh, HAOMIOJEHUE, OKCICPUMEHT, MOJCIHUPOBAHUE,
U3MEpPEHHUE, ABJICHHE.

dusuka: marepus, JHEPIHs, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, WOH, H30TOIl,
PaZMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUYECKU ypOBEHb, BEILECTBO, TENO, O00BbEM, arperarHoe
COCTOSIHHE BEIIECTBA, PU3NUCCKUE BEIMIMHBI U €IUHUIBI UX U3MEPEHUS, CKOPOCTh.

buonorus: kierka, OpraHums3M, 3KOocuUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TTOPOJIbL, MTOJIE3HBIE HCKOMAeMbIe, TOILIUBO, PECYPCHI.

TexHomorus: XMMUYeCKass MPOMBIILIEHHOCTh, METAJUIyPIusi, IPOU3BOJCTBO CTPOUTEIbHBIX
MaTepuaos, CEJIbCKOXO35IMCTBEHHOE MIPOU3BOJICTBO, UueBas IIPOMBILIIIEHHOCTb,
(dapmalieBTHYECKasl MPOMBIIIEHHOCTb, MPOU3BOICTBO KOCMETUYECKHUX MPENapaToB, MPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaT€PUAJIOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMEBI 110 XM HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOEHHsS OO0y4YarolMMHCS
IIPOrpaMM CpeJHero oouiero oOpa3oBaHHsl (JIMYHOCTHBIM, METANpPEAMETHBIM MU IPEIMETHBIM).
HayuHno-meTonnueckoil 0CHOBOH A1 pa3paboTKH INIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MIPOrpaMM
CpenHero o01iero o0pa3oBaHusl SIBISIETCS CUCTEMHO-IEITEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHUCTEMHO-IESATEILHOCTHBIM IOJAXOJOM B CTPYKTYpe JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHMSI MpeIMeETa « XUMHUs» Ha YPOBHE CPEAHEro OOLIEro 00pa3oBaHus BbIIEICHbI
CJICYIOIINE COCTABJISIOLIHE:

OCO3HAHHE OOYYAIOIIMMHKCS POCCHUICKOW TPakIaHCKOH HWIACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJIMYue MOTUBALUU K 00y4EHUIO;

LIEJICHANPABIEHHOE PAa3BUTUE BHYTPEHHUX YOEXKIEHUH JHMYHOCTHM Ha OCHOBE KIIIOYEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPaJAULIUK Oa30BOM HAYKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYYaIOUIMXCSl PYKOBOJICTBOBaTbCS B CBOEH JESTEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, MPUCYIIMMU LEJIOCTHOW CHUCTEME XMMHYECKOTO
o0pa3zoBaHus;

HaJIMYue IPABOCO3HAHUS IKOJIOTMYECKOM KYJIBbTYpbl U CHOCOOHOCTH CTaBUTb LIEJIU U CTPOUTH
’KM3HEHHBIE TUIAHBI.

JImgHOCTHBIE PE3yNBTATHl OCBOSHHS MpeaMeTa « XUMUS» JOCTHTAIOTCS B €IMHCTBE yUeOHOM
U BOCIHUTATEIbHOM JEATEIbHOCTH B COOTBETCTBUM C T'YMAaHHUCTUYECKMMH, COLMOKYJIBTYpPHBIMHU,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM W HJI€AlaMU POCCHICKOr0 TIpa)<IaHCKOro oOOIIecTBa,
IOPUHATBIMU B OOIIECTBE HOPMAMM M HpPaBUIAMU IOBEAEHUS, CIOCOOCTBYIOLIMMHM Ipolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH OOYYaIOIIHXCSI.

JIMyHOCTHBIE pe3yJbTaThl OCBOCHMS NpeAMeTa «XHMHS» OTpPakaroT c(HOpMUPOBAHHOCTD
OIbITa MI03HABATEIBLHON U MPAKTUUECKOH EATEIbHOCTH 00yUaroIUXCs 110 pealn3aliu NPUHATHIX B
o011ecTBe LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOro BOCIIUTAHUS:

0CO3HaHMsI OOYYAIOUIMMHUCS CBOUX KOHCTUTYLIMOHHBIX IPaB U OO0S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U [IPaBOIOPSIIKY;

NPEJCTAaBICHUS O COLMAIBHBIX HOPMAax M HPaBUIAX MEXIMYHOCTHBIX OTHOUICHHUH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JAEATEIILHOCTU IPU CO3/aHUM Y4EOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U IO3HABATENIbHBIX 33/1a4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHUMAaTh U NMPUHUMAaThb MOTUBBI, HAMEPEHHUs, JIOTUKY M apryMEHThl IPYIHX
IIPU aHAJIM3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOILLIEHUS K UICTOPUUECKOMY U HAyYHOMY HaclIeJIUI0 OT€YECTBEHHON XUMUU;

YBa)KEHUS K IIPOIEcCy TBOPUECTBA B 00JIACTH TEOPUH M MPAKTUUECKOTO NPUMEHEHUS XUMUH,
OCO3HAHHUSA TOTO, YTO JOCTH)KEHUS HAYKU €CTh PE3YyJIbTAT JJIMTENbHBIX HAOIIOACHUN, KPOIOTIUBBIX
HKCHEPUMEHTANIBHBIX [TOUCKOB, HOCTOSIHHOTO TPYAa YYEHBIX U MPAKTHKOB;

MHTEpEeca U M03HABATEIbHBIX MOTUBOB B IIOJYYEHUH U MOCIEAYIOLEM aHAIN3€e UHPOpMaALUU
0 MEPEJOBbIX JOCTHKEHHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYyal[MH, CBSI3aHHbBIE C XUMHUYECKUMHU SIBICHUAMU, U NPUHUMATh
OCO3HaHHbIE PEIICHHsI, OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH;



TOTOBHOCTM OLICHUBATh CBOE IIOBEJACHUE M IIOCTYNIKM CBOMX TOBAPHILEH C NO3UIUA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCJEICTBUN ITUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MMOHUMAaHHUs IIEHHOCTEeH 3J0pOBOro M Oe3omacHOro oOpa3za J>KW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DPU3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOJTI0IeHUS TIPaBMII 6€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMHU B OBITY, TOBCEAHEBHOM KU3HU
U B TPYJIOBOH JI€STEILHOCTH;

MOHMMAHUS LICHHOCTH MPaBUJ WHAUBUAYAIBHOIO U KOJUIEKTUBHOIO 0€30MacHOrO MOBEACHUS
B CUTyalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIOJEH;

OCO3HAHHUSA TMOCHEACTBUM M HENpUATHUS BPEAHBIX MpPHUBBIYEK (YMOTPEOJIEHUS aJKOroJs,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOIro BOCIMTAHMSA:

KOMMYHHKATUBHOW  KOMIIETGHTHOCTH B  y4e0OHO-HCCIIEOBATENLCKON  JESTEIbHOCTH,
00LIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUM MPAKTUYECKUX 3aJady COLMAIbHOU
HaIpaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY M3YUYEHHIO TPOGECCHil pa3TUYHOTO poa, B TOM YUCIIE HA OCHOBE
MIPUMEHEHHUS MTPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXKEHHUSA K TPYAY, JIOIAM TpyJa U pe3yJibTaTaM TPYI0BOH JESITEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBUAYaIbHOWU TPAEKTOPHH 0Opa3oBaHus, OyIaylieit
npodeccuu U peanu3aluu COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YYETOM JMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTPEOHOCTEH O0IIECTBA;

6) ’3K0J10rMYECKOro BOCIIUTAHMS:

HKOJIOTMYECKU 1I€JIECO00pPAa3HOT0 OTHOUICHHSI K MPUPOJE, KaK HMCTOYHUKY CYIIECTBOBAHHS
JKHU3HH Ha 3eMiIe;

MOHMMAHUA TJ100aJIbHOTO XapakTepa 3KOJOTMYECKUX IMPOoOiIeM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE ITPUPOJTHON U COLIMATIBHOM CPEMBL;

OCO3HAHUSA HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHXKEHUNW XUMHUU JUIsl PELIEHUs BOIPOCOB
palMOHAIBHOTO MPUPOIOIIOIb30BAHNS;

AKTUBHOT'O HENPUATUA JEWCTBUM, NPUHOCAIIMX BPEI OKpPY)KAIOUIEH NPUPOIHOU Cpee,
YMEHHS TMPOTHO3UPOBATH HEOIATOMPHUATHBIC HKOJIOTUYECKUE TOCIEICTBUS MPEAIPUHUMAESMBIX
JIEUCTBUI U MPEIOTBPAILATh HUX;

HaJU4Msl PA3BUTOrO SKOJOTMYECKOrO MBILIUICHUS, HKOJOTHYECKON KyJIbTYphl, OIbITa
JIESITEJIbHOCTH ~ DKOJIOTUYECKOM  HamlpaBIE€HHOCTH, YMEHHMS  PYKOBOJACTBOBAaTbCS HMHU B
MO3HABATEIILHON, KOMMYHUKATUBHOW U COIMANBHON MPAKTHUKE, CIOCOOHOCTH W YMEHHUS aKTHUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH;

7) 1EeHHOCTH HAYYHOI'0 O3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKHU ¥ OOIIECTBEHHOU MTPAKTUKU;

MOHMMAaHUA cCleUu(UKHM XUMUU KakK HayKd, OCO3HaHusi e€ poiu B (QOPMHUPOBAHUU
paIOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHMM IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKaroIeM
MUpE KaK O €JUHCTBE MPUPObI U YEJIOBEKA, B TIO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEN U pELICHUH
po0JIeM COXpaHEHUS IPUPOJTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0COO0OM 3HAYUMOCTH XHUMHUHU JJIi COBPEMEHHOW IMBWIIM3AIMMU: B €€
IYMaHUCTUYECKOM HANpaBIEHHOCTH U BaXXHOH POJM B CO3/JaHUM HOBOH 0a3bl MaTepualbHON
KyJbTYpbl, PEIIEHUU TII00ANbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHUSl UYEIOBEYECTBA — CBHIPHEBOIA,
HHEPreTHUECKOM, MUIIEBON U HKOJIOTHUYECKOIN 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00CCTICYCHUH
YCIIOBUH YCIIEHIHOI'O TPyAa U SKOJIOTMYECKH KOM(POPTHOM KU3HU Ka)XA0r0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: MOHUMAaHUS CYIIHOCTH METOJOB  IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YyaeMble 3HAHUS IS
aHalM3a U 00BICHEHUS SBICHUI OKPY’KAIOIIEro MUPA U MPOUCXOISAIINX B HEM U3MEHECHUN, YMEHUS
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acjiaTb OGOCHOBaHHBIe 3aKIIOYCHHUA Ha OCHOBC HAaYYHBIX (I)aKTOB U UMCHOIIUXCA JAaHHBIX C LEJIBIO
MIOJTYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOGHOCTI/I CaMOCTOATCIIbBHO UCIIOJB30BATh XUMHWYCCKUC 3HAHUA IJI PCUICHUA HpO6JICM B
peabHBIX KU3HEHHBIX CHTYAaIIUsX;

MHTEepeca K MO3HAHUIO M HUCCIIeI0BATEIbCKON ACSITENLHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENMPEPHIBHOMY OOpa30BaHMIO W CaMOOOpa30BaHHIO, K
AKTUBHOMY IOJIYUCHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBUH C JKU3HECHHBIMU HOTpe6HOCT51MI/I;

WHTEpeca K 0COOCHHOCTSIM TPY/la B pa3audHbIX chepax npodhecCuoHaATBHOU eATeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS YUEOHOTO IIpeIMeTa « XUMHS Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHus BKIFOYAIOT:

3HaYUMbIe JUIsI  (OPMHPOBAHUS MHPOBO33PEHHUS OOYyYaAIONIUXCS MEXAUCIUIUTMHAPHBIE
(MexnpeaMeTHbIE) O0IIeHaYYHbIE TIOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTHHBI MUpPA U
cnenu@UKy METOJIOB IO3HAHMsI, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIeCTBO,
SHEprusi, SBICHHE, IMPOLECC, CUCTEMa, HAayYHBIA (aKT, MPUHIMII, THIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICIOBaHNE, HAOIIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHEC);

yYHHUBEpCalibHble YdeOHbIC JeHCTBH (IIO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PErYJIATUBHBIC),
obecnieunBaronue (GpopmupoBaHue (PyHKIIMOHAIBHOW TPAMOTHOCTH M COITMAIBHOM KOMITETEHIIUH
o0yJaronmxcs;

CITOCOOHOCTE oOyyJaronmxcs HCIOJIL30BATh OCBOEHHBIE MEXIUCITUTIINHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS U YyHHUBEpCajbHble Y4eOHble JAEWCTBUS B II03HABATEIBHOW M
COIMAJIBHOM TTPaKTHKE.

MeTtanpeaMeTHble  pe3ybTaThl  OTPAKAIOT OBJAJCHUE YHHUBEPCAIBHBIMU  YUCOHBIMU
MMO3HABATEIIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSIMU.

OBiajieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBble JJornyecKue AeHcTBUS:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh U  aKTyaIM3UPOBaTh MPOOJIEMYy, BCECTOpPOHHE e&
paccMaTpuBaTh;

ONpeNeNnsaTh ILEeNH JEeATeIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUH HX JOCTHXKECHMUS,
COOTHOCHUTH PE3yJIbTATHI ACATSIHPHOCTH C TTOCTABICHHBIMH IIEIISIMH,

HUCIIOJIB30BAThH HpI/I OCBOCHUH 3HaHI/II>'I HpI/IéMBI JIOTUYCCKOT'O MBIIIIJIICHUA — BBIACIATH
XapaKTepHbIC TPHU3HAKM TOHATHUA W  YCTAHABIMBaTh HMX B3aMMOCBS3b, HCIIOJIH30BAThH
COOTBeTCTByIOH_[I/Ie IIOHATUSA IJIA 06’b$ICHeHI/I$I OTOCJIIBHBIX q)aKTOB nu ﬂBHGHHﬁ;

BBIOMPATh OCHOBAHUS U KPUTEPHUH TSI KITaCCU(PUKAIIMHN BEIICCTB U XUMHUYECKUX PEaKIIHil;

YCTaHaBJII/IBaTb HpI/I‘II/IHHO-CJICI[CTBCHHBIe CBs3HU MC)KI[y I/I3y‘-IaeMBIMI/I SIBJICHUAMMU,

CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIE, ACTYKTHBHBIC, 10 aHAJIOTUH), BBISBIIATH
3aKOHOMEPHOCTH M TMPOTHBOPEUYHUS B PACCMATPUBAEMBIX SIBICHHAX, (HOPMYITUPOBATH BHIBOIBI H
3aKJIIOUEHUS;

HpI/IMeHﬂTb B Hpouecce II03HaHHuA, I/ICHOJIB3yeMBI€ B XUMHUU CHUMBOJINYCCKUC (3HaKOBBIC)
MOJICIIH, TIPE0OPa30BLIBATh MOJICIbHBIC MPEACTABICHUS — XUMHUUYECKHN 3HAK (CHMBOJI) 3JIEMEHTA,
XUMU4eckas (opMyna, ypaBHEHHE XHUMHYECKOW pEaKUMd — TpU PEHICHHH Yy4eOHBIX
MMO3HABATEJIbHBIX U MPAKTUYECKHUX 3a]a4, MPUMEHATh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHUS IS
BBIABJIICHUA XapaKTeprIX HpI/I3HaKOB I/ISy‘IaeMbIX BCHICCTB U XUMHNYCCKUX peaKuHﬁ.

2) 6a30BbIe HCCIEA0BATEIbCKHE AeHCTBUS:

BJIaJACTh OCHOBaAMU MECTOA0B Haquoro ITIO3HAHHA BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

dbopMynupoBaTh IEM W 3a7a4d  HCCICIOBAHUSA, HCIIOJIB30BAaTh IIOCTaBJICHHBIC W
CaMOCTOSTCIIBHO C(l)OpMy.HI/IpOBaHHBIe BOHpOCBI B KAQUYCCTBEC I/IHCTp}IMeHTa IIO3HAHHUA U OCHOBBI IJIA
(hopMHUPOBaHMSI TUIIOTE3HI TIO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIaJACTh HAaBBIKAMH CaMOCTOATCIIBHOI'O H.HaHI/IpOBaHI/ISI 148 HpOBC[[eHI/IH y‘IeHI/I‘-IeCKI/IX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUs HAOIIOJaTh 32 XOJOM IPOIECCa, CaMOCTOSTEIbHO

9



IPOTHO3UPOBATh €ro pe3yiabTaT, (OpPMYIHPOBAaTH OOOOLIEHUS U BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH pE3yJIbTaTOB HCCIEAOBAHUSA, COCTaBIATh OOOCHOBaHHBIM OTYET O MPOJEIaHHON
pabore;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIEIOBATEIbCKOM W TMPOEKTHOW JIeATEIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSATEIBHOMY IIOMCKY METOIOB pEIICHHs
MPAKTUYECKUX 3a7[a4, IPUMEHEHUIO PA3IMYHbIX METOAOB [TO3HAHUS.

3) paGora ¢ unpopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMaluu (HayyHO-MOMyJIsIpHas TUTepaTypa
XMUMUYECKOTO COJIEp)KaHMs, CIpaBOYHBIE IocoOus, pecypcbl MHTepHeTa), aHATU3UPOBAThH
nHGOpMALIMI0O pa3IUYHBIX BHJAOB U (OpM mMpeicTaBlieHUs, KPUTHUYECKH OLEHUBATh €&
JIOCTOBEPHOCTH U HETIPOTUBOPEUNUBOCTD;

dbopMyIMpoBaTh 3ampochl U MPUMEHSTHh pPAa3JIMYHbIE METOAbI IPH IOHCKE U OTOOpe
uHpOpMaLnu, HeOOXOAMMOM [T BBIIOJIHEHHS YU€OHbIX 3aa4 ONpeaeIEHHOTO THIIA;

npUOOpeTaTh OMBIT HKCIOJIb30BAHUA HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTEJIFHO BBIOMpaTh ONTUMaIbHYIO (GopMy mpeacTaBieHus HHPoOpMauuU (CXEMBI,
rpaduKu, TUarpaMMsl, TaOJIULBL, PUCYHKH U IPYTHE);

UCIIONIb30BAaTh HAy4HbI $3bIK B KauyecTBE CpEACTBA MpH paboTe C XUMHUYECKOH
uHpOpMaLKei: MPUMEHATh MEXIpeIMEeTHbIE ((PU3NUEeCKUe U MaTeMaTHUECKUE) 3HAKU U CHMBOJIBI,
dhopmyIiel, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPE0OpPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3aJjaBaTh BONPOCHI MO CYIIECTBY OOCY>KJaeMOW TeMbl B XOJi€ AMAIOra W/WIM TUCKYCCHUH,
BbICKa3bIBaTh  UJeH, (OPMYyJIHUPOBATh CBOM  HIPEJIOKEHHS OTHOCUTENIbHO  BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;

BBICTYIIaTh C TpPE3CHTalMell pe3yJIbTaTOB IO3HABATEIbHON JEATEIbHOCTH, IOJYyYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU IMPH BBHIIIOJIHEHUH XUMHUUECKOTO SKCIIEPUMEHTA,
MPAKTUYECKOH pabOThl MO HMCCIEAOBAHUIO CBOWCTB M3y4YaeMbIX BEIIECTB, peali3aluyd y4eOHOro
npoekTa M (OPMYJIMPOBATH BBIBOJBI IO PpE3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MyTEM
COTJIACOBAHUS MO3UIIMIA B X0/1€ 00CYKAEHUS U 00OMEHAa MHEHHSIMH.

OBi1ajieHHe YHUBEPCAJBHBIMHU PEryJIsTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITEJIbHO IIJIAHUPOBaTh M OCYLIECTBIIATH CBOKO II03HABATEIBHYIO JI€ATEIbHOCTD,
ompenensas e€ LeNu W 3a7ayd, KOHTPOJIMPOBAaTh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aifOPUTM JACUCTBUI NpU BHIOJHEHUH YUYeOHBIX M HCCIENOBATENbCKUX 3ajlad,
BbIOMpaTh HanbOosee 3(pPeKTUBHBIN CIOCOO HMX pELIeHHS C Y4ETOM IOJY4YEHHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JIEATEIIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATbBI

[IpenmeTtHbIe pe3ynbTaThl OCBOCHHUS Kypca «O01Iast 1 HeOpraHuyecKasi XUMHsD» OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O XUMHUYECKON COCTABJISIIOIICH €CTECTBEHHO-HAYYHOMN
KapTUHBl MHUpA, POJIM XUMUU B TMO3HAHWUU SBICHHUA TPUPOIbLI, B (OPMUPOBAHUU MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKUIMOHAJIbHONH T'pPaMOTHOCTH, HEOOXOIMMOM [Uis peleHus
NPAaKTUYECKUX 3a/7a4 M HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MPUPOJIHON Cpelie;

BJIaJICHHE CUCTEMON XMMUYECKUX 3HAHHUM, KOTOpasi BKJIIOYAET: OCHOBOIIOJATAIOIINE TOHITHS
(XMMHYECKHUH DJIEMEHT, aTOM, HM30TOI, S-, P-, d- 2JIIEKTPOHHBIE OPOUTAIH aTOMOB, UOH, MOJICKYJIa,
MOJIb, MOJISIpDHBI 00BEM, BaJEHTHOCTh, JJEKTPOOTPUIATEIBHOCTb, CTENEHb OKUCIICHUS,
XUMHUYECKas CBsA3b (KOBaJE€HTHas, HOHHAs, METaJUIMYecKas, BOJOPOJHAsA), KpUCTaIMYecKas
peméTka,  TUNBl  XUMHYECKUX  pEaklHid,  pacTBOp,  AJIEKTPOJIUTHL,  HEIIEKTPOJIUTHI,
AIIEKTPOJIUTUUECKAs JUCCOLUALNS, OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUUECKON peakiuy,
XMMUYECKOE DPABHOBECHE); TEOPHMH M 3aKOHBI (TEOpHUs DSJICKTPOJUTHUYECKOW JUCCOIMALINY,
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nepuoauyeckui 3akoH . M. Menneneesa, 3aKkOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
U TpEeBpaLICHUs] YHEPIHH MPU XUMHUECKHUX PEAKIHSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK
XUMUHU, MUPOBO33pEHUYECKUE 3HAHUS, JIKAIME B OCHOBE TOHUMAaHUS IPUYMHHOCTU U CUCTEMHOCTHU
XUMHUYECKUX SIBJICHUM, (aKTOJOTMYeCKUe CBEACHHUS O CBOMCTBAX, COCTaBe, MOJIYYECHUH U
0€30MacHOM HCIOJB30BaHUN BAKHEUIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUECKOM
JIeATEIIbHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEPHbIC MPU3HAKU MMOHSATHH, YCTaHABIUBATH UX
B3aUMOCBS3b, UCIIOJI30BAaTh COOTBETCTBYIOIINE MOHATHS TP ONMCAHUN HEOPTAHMYECKUX BELIECTB
U UX IIPEBPALICHUN;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XHWMHUYECKYI0 CHMBOJIMKY MJIi COCTaBJICHHS
(dbopMyI1 BEIIECTB M YPaBHEHUH XMMUYECKUX peaklui, cucremarndeckyto HomeHkiaatypy (IUPAC)
U TpUBHAJIbHbIE Ha3BaHUS OTAEJbHBIX HEOPraHMYECKHUX BELIECTB (YrapHbIil ra3, YIJeKHCIbIi ras,
aMMHUaK, raiméHasi U3BeCTh, HeTaléHas U3BECTh, MUThEBAs COJa, IUPUT U APYTHE);

c(OpMUPOBAHHOCTh YMEHHUI OMpPENENsTh BaJIEHTHOCTh U CTENEHb OKUCIICHUS XMUMHYECKUX
AJIEMEHTOB B COCIUHEHHSX Pa3IMYHOTO COCTaBa, BUJ XUMHYECKOW CBs3W (KOBaJCHTHAs, HOHHA,
MeTaJlJIN4ecKasi, BOJOPOJHAsA) B COCAMHEHUSX, THUIl KPUCTAUIMYECKOW PEMIETKH KOHKPETHOTO
BEILIECTBA (aTOMHAs, MOJIEKYJSipHAsi, HMOHHAs, METAJUIMYECKas), XapakTep Cpeabl B BOAHBIX
pacTBOpax HEOPraHNYECKUX COECTMHEHMIA;

c(hOpPMUPOBAHHOCTh YMEHHI yCTaHABINBAThH MPUHATIC)KHOCTh HEOPTAHHUECKUX BEIIECTB 110
X COCTaBy K OIpelelIEHHOMY KIIacCy/TpyIie COeIWHEHUH (MpOoCThle BEIeCTBA — METabl U
HEMETAIIJIbl, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIC TUAPOKCHUJIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PAaCKpPBIBATh CMBICH Nieproaudeckoro 3akona JI. 1. Menaeneesa
U JIGMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIBHYIO U POTHOCTHYECKYIO (DYHKIUY;

c(OpMUPOBAHHOCTh YMEHUIN XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB XMMHUYECKUX
anemeHToB 14 nepuonoB I[lepuonuueckoit cucrembl xumudeckux semeHToB . . Menneneesa,
UCIIOJIB3YSl MOHSTUS «S-, P-, d-DJIIEKTPOHHBIE OPOUTAIN», «IHEPIeTUUYECKUE YPOBHU», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COCIMHEHHUU IO MEepuoaaM U
rpynnam [lepuoanyueckoit cucteMbl xuMuueckux snemMenToB . . Menaeneena;

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMHCHIBATH) OOIIME XUMHYECKHE CBONCTBA
HEOPraHWYECKUX BEIIECTB Pa3JWYHbIX KJIACCOB, MOJATBEPXkAATh CYLIECTBOBAHHE TI'E€HETUYECKOMN
CBA3UM MEXKJYy HEOPraHWYECKUMH BEIIECTBAMH C IIOMOIIbI0 YPaBHEHUU COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUH;

c(OPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIMPOBATH XUMUYECKUE PEAKIUU MO0 Pa3TUIHBIM
IpU3HaKaM (YUCIIy U COCTaBy pPearupyrolIiX BEIIEeCTB, TeIJIOBOMY 3 (EKTy peakliuu, U3MEHEHUIO
CTETICHeW OKUCIICHHUS JIEMEHTOB, 0OpPAaTUMOCTH PEAKIINH, YYaCTUIO KaTaln3aTopa);

c(OpPMUPOBAHHOCTh YMEHUI COCTaBJIATh YPaBHEHHS PEaKLMi Pa3iNYHbIX TUIIOB, MOJIHbIE U
COKpalIéHHbIE YpaBHEHHS peaklIUidi HMOHHOTO OOMEHA, YUYUTBIBAas YCIIOBHUS, MPU KOTOPBIX AITH
peakuyu UyT 10 KOHLA;

c(hOPMUPOBAHHOCTh YMEHHI MTPOBOJAUTH PEAKIIUH, MMOATBEPKAAIONINE KAYECTBEHHBIN COCTaB
Pa3IMYHBIX HEOPraHWYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpPaX HEOPraHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH pPACKpPbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii MoCpeICTBOM COCTaBJICHHS AJICKTPOHHOTO OalaHCca ATHX PEaKIIHii;

c(OPMUPOBAHHOCTh YMEHHUH OOBICHITH 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOH peakuuu OT
pa3auuHbIX (AKTOPOB; XapakTep CMEIICHHUS XHMHYECKOTO PABHOBECHS B 3aBHUCHUMOCTH OT
BHemHero Bo3aeicTeus (mpuniun Jle [larense);

c(hOPMUPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh XMMHUUYECKUE MPOIIECCHI, JIKAIINE B OCHOBE
IPOMBIIIJICHHOTO TMOJIyY€HUsT CEpPHOM KHUCJIOThI, aMMHaka, a Takke CGHOPMUPOBAHHOCTD
npencTaBieHuid 00 OOMIMX HAYYHBIX MPUHIUIAX M SKOJOTHYECKHX MpodIeMaX XHUMHYECKOTO
IIPOU3BOJICTBA;
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cOPMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYUCICHUS C HCIOJB30BAHUEM TOHSTHS
«MaccoBasi JI0J1s BEUIeCTBa B pacTBOPE», 00BEMHBIX OTHOIICHUHN ra30B IPU XUMUYECKUX PEaKIusX,
Macchl BELIeCTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJHMUYECTBY BEILECTBA, Macce WU 00bEMY
OJIHOTO U3 YYacTBYIOIIMX B pEaKLMU BELIECTB, TEIUIOBOro 3¢ ¢eKkTa peaklud Ha OCHOBE 3aKOHOB
COXpaHEHUs1 MaCChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTHH;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIO/IaTh TpaBWIa TOJb30BAaHUS XUMHUYECKOW TMOCYAOU |
71a00paTOpHBIM O00OPYJOBaHUEM, a TAKXKE IMpaBHia OOPAIICHUS C BEIECTBAMU B COOTBETCTBHUH C
MHCTPYKUHUSMU IO BBIIOJHEHUIO JIa0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBHIMONHITH XUMHUYECKHH OKCIIEPUMEHT
(pasnosxeHue MepokKcuaa BoJAOpoaa B MPUCYTCTBUM KaTajau3aTopa, ONpeelieHue Cpebl PaCTBOPOB
BEIIECTB C TOMOIIbIO YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh
XUMHUYECKOHN peakinu, peakiuu HOHHOTO 0OMeHa, KayeCTBEeHHbIE PEAKIMH Ha cyibdaT-, KapOoHaT-
U XJOpUJ-aHUOHBI, HAa KATHOH aMMOHUS, pEUICHUE SKCIHEPUMEHTAIbHBIX 3a7ad M0 TeMaM
«Meramney u «Hemertannbpl») B COOTBETCTBUM C MpaBWIaMM TEXHUKH O€30MacHOCTU MPHU
oOpallleHuu C BeIeCTBAMU W JAO0OPATOPHBIM O00OPYJOBAHHEM, TMPEACTABIATh PE3yNIbTAThI
XUMHUYECKOTO OJKCIIEpUMEHTa B (QoOpMe 3allCH YypaBHEHUH COOTBETCTBYIOIIMX pEAKIHUH U
(GbopMyIIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAJIM3UPOBATh XHUMHUYECKYI0 HWH(GOpPMAIHIO,
MOJTy4aeMy0 U3 Pa3HbIX HCTOYHUKOB (CpeCTBAa MAaCCOBOM KOMMYHUKAIMHU, IHTEpHET U APYTHX);

c(OPMHUPOBAHHOCTh YMEHHMH COOJIOAaTh TIpaBWIa HKOJOTHYECKH  II€JIeCO00pa3HOTro
NOBEJCHUA B OBITY WM TPYAOBOW JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0POBbS H
OKpYXaIoIIel MPUPOJHON Cpelbl, OCO3HABATh OINACHOCTh BO3JCWUCTBUSA Ha >KUBBIC OpPraHU3MBbI
OTpeNeNEHHBIX BEIIECTB, MOHUMas cMbIch mokazatens [IJIK, mosicHITh Ha mpumepax CrIocOOBI
YMEHBIIEHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIsE 00ydaroluXxcsi C OTPAaHHMYEHHBIMH BO3MOXKHOCTSMH 37I0POBbSI: YMEHHE MPUMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SIBJICHMIA;

JUTSL CIIETIBIX U CIA0OBUISAIINX OOYYaIOUINXCs: YMEHHUE HCIOIh30BaTh PEIbe(PHO-TOUCUHYIO
cuctemy ob6o3nauenuit JI. bpaiins mist 3anicu XuMudeckux Gopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoJsunyecTBo 4acoB DJIeKTPOHHBbIE
Ne ni/n HanmeHoBaHMe pa3/ie/ioB U TeM Kontoontnire | TIpaxrmaeckue (uudpossbie)
) NPOrpamMmbl Bcero poa P o0pa3oBaTte/ibHbIE
padoThI padoThI pecype
Paznen 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuonnueckuii 3akoH
1.1 u [lepronuueckas cucteMa XuMHUYECKUX 6
anemenToB /1. 1. Menaeneena
12 Crpoenue Bemectsa. MHoroodpasue ]
) BEIIECTB
1.3 XHUMHYECKUE PEAKLUU 12 1 1
Hroro no pazgeny 26
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Merasbl 12 1
2.2 Hemeramis 18 1 1
23 CBsi3b HEOPTAHUYECKUX U OPTaHUYECKHUX 4
) BEIIIECTB
Hroro no pazneny 34
Pasznen 3. Xumusi v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 8
Hroro no pazneny 8
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 68 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC

n/n

Tema ypoka

KoandyecTBO 4acoB

Bcero

padoThI

KonTtpoibHbIe

IpakTnyeckun
e padoThl

Jara
U3y4eHUS

DJIeKTPOHHbIE
uugposeie

oOpa3oBaTe/ibHbIE

pecypcbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaIysi aTOMOB

01.09.2023

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(Urypals arToMOB

07.09.2023

Ilepnonnueckuii 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKHX 3y1eMeHTOB /[I. 1.
MenneneeBa, HX CBSA3b C COBDEMEHHOU
TEOpUEN CTPOCHHSI aTOMOB

08.09.2023

Ilepuoanueckuii 3akoH u [lepronnueckas
cHCTeMa XUMMHYECKuX aieMeHToB /1. 1.
MenneneeBa, ux CBA3b C COBPEMEHHOM
TEOPHEN CTPOEHUSI AaTOMOB

14.09.2023

3aKOHOMEPHOCTH N3MEHEHUS CBONCTB
XUMHYECKUX JIEMEHTOB U UX COCTMHEHUI 110
rpynmnam 4 neprojam. 3HaueHue
NEPUOANYECKOTO 3aKOHA M CUCTEMBI
xumuueckux aynemenToB [[.M1. Meneneena B
pa3BUTUU HAYKH

15.09.2023

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
XUMHYECKHUX DJIEMEHTOB 1 UX COSIMHEHUH 110
rpyInaM U nepuojaam. 3HauyeHue
MEPUOJNYECKOr0 3aKOHA U CUCTEMBI
XUMHU4eckux aneMeHToB [.J. MeHnaeneeBa B
pa3BUTHH HAYKH

21.09.2023

Crpoenue BenecTra. XMMHAYECKAs! CB3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHMs KOBAJICHTHON

22.09.2023
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cBs3u. BogopoaHas cBsizb

CtpoeHue BellecTBa. XUMUYECKas CBSI3b, €€
BUbI; MCXaHU3MbI 06p8.30BaHI/I$I KOBaJIeHTHOfI
cBsi3u. BogopoaHas cBsizb

28.09.2023

BasleHTHOCTB. DIEKTPOOTPUIIATETHHOCTD.
Crenenp okucieHus. BemiecTsa
MOJICKYJISPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

29.09.2023

10

BanieHTHOCTB. DIEKTPOOTPUIIATETHHOCTD.
Crenens okucieHus. BemniecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHUS

05.10.2023

11

[TonsiTHE O TUCTIEPCHBIX cUcTeMaX. MIcTHHHBIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 101
BEIIIECTBA B pacTBOpPE

06.10.2023

12

[TonsiTHE O MUCTIEpCHBIX cucTeMax. MIcTuHHbBIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 101
BEIIIECTBA B pacTBOpPE

12.10.2023

13

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPTraHUYECKHUX BEILLECTB, Pa3IUYHBIX
KJIaCcCOB

13.10.2023

14

Knaccudukanus 1 HoMeHKIaTypa
HEOpraHMUYecKuX coequHeHuil. ['eneTnueckas
CBSI3b HEOPTAaHMYECKUX BEIIECTB, Pa3THYHBIX
KJIaCCOB

19.10.2023

15

Knaccugukanus XuMHuecKux peakuuii B
HEOPraHWYEeCKON U OPraHN4eCKON XHUMHH.
3aKOH COXpaHEHMsI MacChl BELLIECTB; 3aKOH
COXpAHEHUs U MIPEBPALLECHUS YJHEPTUU IIPU
XUMUYECKUX PEAKLUAX

20.10.2023

16

Knaccudukanus XuMHYECKUX peaklui B
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HEOPraHWYECKOW M OPraHUYECKON XUMUU.
3aKOH COXpaHEHUsI MAaCChl BEIIECTB; 3aKOH
COXpaHEHHUS U NPEBPAIICHUS SHEPTUH NPU
XUMHUYCCKUX PCAKIUAX

26.10.2023

17

CkopocTb peakiuu. OOpaTuMble peakium.
XUMHUYECKOE paBHOBECHE

27.10.2023

18

Cxopoctb peakiun. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECUE

09.11.2023

19

[TpakTuyeckas padora Ne 1. «BrnusiHue
pas3In4HbIX (AKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN

10.11.2023

20

DrekTpoauTHYecKas quccorranus. [lorstue o
BOI0poAHOM ToKasaTene (pH) pactopa.
Peakiuu nornnoro oomena. ['maponms
OpPraHMYECKUX U HEOPTaHMUYCCKHUX BEIICCTB

16.11.2023

21

DnekTpoauThdeckas auccoruanus. [lonstue o
BOZIOpOAHOM Toka3zatene (pH) pactBopa.
Peakiuu nornHoro oomena. I'uaponus
OPraHWYECKUX U HEOPTaHUYECKUX BEIICCTB

17.11.2023

22

DJekTpoauTHYEeCKas quccorranus. [Toustue o
BoOpoaHOM Tokasatene (pH) pactopa.
Peaknu nornoro ooMena. ['maponms
OpPraHMYECKUX U HEOPTaHMUCCKHUX BEIICCTB

23.11.2023

23

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
[TonsiTHE 00 251EKTpONIM3€E PACIIIIABOB U
pacTBOPOB COJIEH

24.11.2023

24

OKHCIUTENTBHO-BOCCTAHOBUTEIIBHBIEC PEAKLIUH.
[TonsiTHE 00 251EKTpONIM3E PACILIIABOB U
pacTBOPOB COJIEH

30.11.2023

25

KonrponsHas pabota no pazaeny
«TeopeTnyeckre OCHOBbI XUMHUU»

01.12.2023

26

Meramnel, ux nojoxenue B llepuognueckoit

16



CHCTEME XUMHYECKuX daeMeHToB JI. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHHUS
atomoB. O0mue pu3zndeckue CBOKWCTBA
METAJIJIOB

07.12.2023

27

Meraiuel, ux nosoxenue B llepuoanueckou
CHCTEME XUMHYECKuX deMeHToB JI. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pundeckue CBOKWCTBA
METaJUJIOB

08.12.2023

28

Meramisl, ux nosnoxenue B [lepuoanueckon
cUCTEeMe XUMHUECKUX 3eMeHToB /[l. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3ndeckue CBOKWCTBa
METaJIJIOB

14.12.2023

29

CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METaJlJIoB

15.12.2023

30

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUH Psif
HaIPsDKEHUN METaJIOB

21.12.2023

31

XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuUid, KA, KaJbIIUA, MarHuH,
AIIOMHUHHI) U MX COEIMHEHUI

22.12.2023

32

XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuii, Kanui, KaIbLUN, MarHUH,
ATIOMHUHMI) U MX COeTMHEHUI

28.12.2023

33

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COeJUHECHUN

29.12.2023

34

XUMHYECKUE CBOWCTBA XpOMa, MEJU U UX
COEIMHEHUN

11.01.2024

35

XyUMHUYecKre CBOMCTBA ITMHKA, JKeJle3a U UX
COeJUHECHUN

12.01.2024

36

XUMHYECKUE CBOWCTBA XpOMa, MEJU U UX
COEIMHEHUN

18.01.2024

17



37

[TpaxTrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
«Metamapm"

19.01.2024

38

Hewmeramnbl, ux nonoxenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX 3i1eMeHTOB []. U.
MenpeneeBa 1 0COOCHHOCTH CTPOSHHUSI aTOMOB

25.01.2024

39

Hewmeramnbl, ux nonoxenue B [lepuoanueckoit
CHCTeME XMMHUYeCKuX 3yiemMeHToB /1. M.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

26.01.2024

40

Hewmertamnbl, ux nonoxenue B [lepuoanueckoit
CHUCTeMe XMMHUYeCKuX 3yemMeHToB /1. M.
MeHpeneeBa 1 0COOCHHOCTH CTPOSHHUSI aTOMOB

01.02.2024

41

DuH3NUECKUE CBOMCTBA HEMETAIIIIOB.
AmoTponusi HeMETauIoB (Ha IpUMeEpe
KHCIJIOPOJIa, cepbl, hocdopa u yrieposia)

02.02.2024

42

08.02.2024

43

XUMHUYECKUE CBOWMCTBA TaJIOT€HOB, CEPhI U UX
COeIMHEHUN

09.02.2024

44

du3nyeckre cBOMCTBAa HEMETAIIIOB.
AnnoTponusi HeMETauIoB (Ha IpUMEpE
KHCIIOpOJia, cephl, hocdopa u yriaeposaa)

15.02.2024

45

XuMHYeCcKue CBOMCTBa a30Ta, (pocodpa u ux
COEIMHEHUN

16.02.2024

46

XuMHYecKue cBOWCTBa a30Ta, (pocodpa u ux
COCIMHEHUI

22.02.2024

47

XUMHUYECKUE CBOMCTBA yIIIEpOaa, KPEMHUS U
UX COeaMHEHUI

23.02.2024

48

XuMHYECKue CBOMCTBA a30Ta, hocodpa u ux
COEMHEHMI

29.02.2024

49

IIpuMeHeHre Ba)XHEUIINX HEMETAJIOB U UX
COEeIUHEHUN

01.03.2024
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50

[IpruMeHeHrne BaXKHEUIIINX HEMETAIOB U UX
COEIMHEHUN

07.03.2024

51

O0001IenrEe U CHCTEMATH3AIMS 3SHAHUH 110
TeMe «HemeTamneny. BerauciaeHus mo
YPaBHEHUSIM XUMHUYECKHX PEAKLUN U
TEPMOXUMHYECKHUE PACUETHI

14.03.2024

52

O000111eH1Ee U CUCTEMATH3AIMs 3HAHUH 110
TeMe «HemeTamneny. BerduciaeHus mo
YpPaBHEHUSIM XUMHUYECKHX PEAKIUN U
TEPMOXUMHUYECKUE PACUETEI

15.03.2024

53

[Tpaktuyeckas padora Ne 3. «Permenne
AKCTIEPUMEHTANIBHBIX 33/1a4 [0 TEME
"HemeTasst"»

21.03.2024

54

O06006111IeHNE U CUCTEMATHU3aIMs 3HAHUH 110
teme «Hemeranns». BeraucieHus mo
ypaBHeHI/ISIM XUMHUYCCKUX peaKHI/Iﬁ nu
TEPMOXHUMHYCCKHE PACUETHI

22.03.2024

55

KoHTpoinbHas pabota 1mo TemaM «MeTaJlibl» 1
«HemeTtamuien)

04.04.2024

56

HeopraHqucxne 1 OPraHUYCCKHUE KUCIIOTHI.
HeOpFaHI/ILICCKI/Ie 1 OPraHUYCCKHUEC OCHOBAHU

05.04.2024

57

HeOpFaHI/ILIeCKI/IC U OPTraHUYCCKHUEC KUCIIOTHI.
HeopraHI/mecxI/Ie 1 OPraHUYCCKHUE OCHOBAHU A

11.04.2024

58

HeOpFaHI/I'-ICCKI/Ie " OPraHUYCCKHUE KUCIIOTHI.
HeOpFaHI/I‘{CCKI/IC 1 OPraHUYCCKHUEC OCHOBAHUA

12.04.2024

59

AMpoTepHbIe HEOPraHUYECKUe U
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPIraHUYECKUX
BEIIECTB

18.04.2024

60

AM@oTepHbIe HEOpraHUYECKHEe U
OpraHUYeCcKHe CoeAUHEHUs. I 'eHeTnueckas
CBsI3b HEOPraHWYECKHUX U OPraHUYECKUX

19.04.2024
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BEILIECTB

Ponp XuMuH B 00ecrieueHHUU SKOJIOTHUECKOM,

61 YHEPreTHYECKON U MUIIEBOM OE30TacCHOCTH, 1 25.04.2004
pPa3BUTUU MEIULIMHBI
Posb xumun B o6ecrieyeHIH SKOJI0rM4eCcKOH,
62 SHEPreTUYECKON U MUIIEBOI 0€30MacHOCTH, 1 26.04.2024
pPa3BUTUU MEIULIMHBI
[Tpeacranenus 00 0OMUX HAYYHBIX
63 NPHHIHAIAX TPOMBIILICHHOTO MOy eHNs 1 02.05.2024
BaXHEHIIIUX BEIIECTB
[TpeacraBnenus 06 oOMUX HAYYHBIX
64 NPHHIMAIAX TPOMBIILICHHOTO MOy eHAs 1 03.05.2024
BaXHEHIIINX BEIIECTB
65 UYenoBek B MUpPE BEILIECTB U MATEPHUAJIOB 1
16.05.2024
66 YenoBek B MUpE BEUIECTB U MAaTEPHUATIOB 1 17.05.2004
67 XuMUS U 370pOBbE YEIOBEKA 1 23.05.2024
68 XuMHs ¥ 3JJ0pOBbE YEIIOBEKA 1 24.05.2004
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 10-11 knaceel/ Xypun A.A., AkuronepHoe o6miectBo «M3naarenbctBo «IIpocBeniennes
» Xumus, 11 xnace/ T'abpuensa O.C., OO1ecTBO ¢ OrpaHMYEHHONW OTBETCTBEHHOCTHIO
«IPODAy; AxninonepHoe oomectBo «M3narensctBo «IIpocBemenue»

* Xumus, 11 xnacc/ T'abpuensa O.C., Octpoymo U.T'., Ciagkos C.A., AKIIMOHEPHOE 0OIIECTBO
«3narenscTBO «IIpocBemienne

» Xumus, 11 xnacce/ Epemun B.B., Ky3smenko H.E., [lpoznos A.A., Jlyaun B.B.; mox penakiueit
Jlyauna B.B., O6miecTBO ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «[IPODA»; AKIIMOHEpHOE
obmectBo «M3narenscTBO «lIpocBerenne»

* Xumus, 11 knace/ Kysnenora H.E., JI€skun A.H., lllataiioB M. A., AkiimoHepHOE OOIIECTBO
«3narenscTBO «IIpocBeienne»

» Xumus, 11 knacc/ MunuenkoB E.E., XKypun A.A., Opxekosckuii [1.A., O6mecTBo ¢
orpanudeHHoi otBeTcTBeHHOCThIO « 1O MHEMO3MHA»

* Xumus, 11 knace/ Pymsuruc I'.E., ®enpaman @.I°., Aknmoneproe oobmectBo «3nareascTBo
«IIpocBemenue»
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