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Yyurenp XuMuu

c. Kyry3oBka 2023
HOACHUTEJIBHASA 3ATTNCKA
[Iporpamma no XuMuu Ha ypoBHE CpeHero obmiero oopazoBanus paspadorana Ha ocHoBe DenepasibHOro 3akoHa ot 29.12.2012 Ne 273-D3
«O0 obpazoBanuu B Poccuiickoit denepanumn», TpedOBaHMI K pe3yjbTaTaM OCBOCHHS (efepalibHO 00pa30BaTEIbHON MPOTrpaMMBI
cpeanero oouiero oopazoanus (POII COO), npencrabienHsix B denepaabHOM rocy1apcTBEHHOM oOpasoBatenbHOM cTtangapte COO, ¢
yuérom Konuenuuu npenojaBanus ydeOHOro npeamera « XuMus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit denepanuu,
peanu3yronrX OCHOBHbIE 00pa30BaTeNIbHbIE IPOTPAMMBbI, U OCHOBHBIX MOJI0keHU «CTpaTeruu pa3BuTHs BocnuTaHusi B Poccuiickoi
®deneparuu Ha niepuoA a0 2025 rona» (Pactopsiokenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).
OcHOBY MOAXOA0B K pa3pabOTKe MPOrpaMMBbl IO XUMHUH, K OTIPEIEICHHUIO OOIIEH CTpaTeruu 00y4YeHus, BOCIUTaAHUS U Pa3BUTHUS
oOy4aromuxcs cpeAcTBaMu yueoHoro npeaMera «Xumusi» aist 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIIETITYaJIbHbIE
nosoxkennst GI'OC COO o B3anM000YCIOBICHHOCTH 1IENEH, CoAepKaHus, PE3YJIbTaTOB 00yUeHUsI U TPeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIITYCKHHUKOB.
XuMuueckoe o0pazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU 00111e00pa3oBaTeIbHON OpraHu3aliiu, IBIsSETCsS HEOThEMIIEMON YacThlO UX
o0Opa3zoBaHHOCTH. OHO CIY)KUT 3aBEPIIAIOIINM TAMIOM PEaM3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX [IEHHOCTEH,
MPUCYIIUX IIETOCTHOM CUCTEME XUMUYECKOTO 00pa3oBaHusl. DTH IIEHHOCTH KAacaroTCs MO3HAHUS 3aKOHOB MPUPOIbI, POPMUPOBAHUS
MHUPOBO33pEHUS U 00IIEH KyJIbTYPHI YEIOBEKA, a TAKKE IKOJIOTHUECKH 00OCHOBAHHOT'O OTHOIIICHUS K CBOEMY 3/I0POBBIO U TIPUPOTHOM
cpene. Peanusyercs xuMmuueckoe oOpa3oBaHUe 00yUYarOIIUXCsl Ha YPOBHE CPEJTHETO 0011Iero 00pa3oBaHus Cpe/icTBaMU y4eOHOT0 IpeaMeTa
«XUMU», COAEPKAHUE U TOCTPOECHUE KOTOPOI'O ONpeesIeHbl B IPOrpaMMe M0 XUMHH C YUETOM crieln(UKU HAYKU XUMUH, €€ 3HAUCHUS B
MO3HAHUM MPUPO/BI U B MATEPHAIIbHOM KU3HU OOILIECTBA, a TAK)KE C YIETOM OOIIMX IIesiel ¥ MPUHIUIIOB, XapaKTePU3yIOIUX COBPEMEHHOE
COCTOSTHHE CUCTEMBI cpeiHero obmiero oopasoBanus B Poccuiickoit deneparuu.
XuMUs KaK 3J1€MEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COO0YI0 poJib B COBPEMEHHOM IMBUIN3AIIMH, B CO3JaHUN HOBOM 0a3bl
MaTepuaIbHON KynbTypbl. OHa BHOCUT CBOM BKJIaJ B (POPMHUPOBAHHE PAIIIOHATIBHOTO HAYYHOTO MBIIIJICHUS, B CO3/JaHUE IIETOCTHOTO
NpeCTaBIeHUs 00 OKpYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOABI U YeJI0BEKa, KOTOpoe (popMHUpYyeTCs B XMMHUH Ha OCHOBE TIOHUMAaHUS
BELIECTBEHHOI'O COCTABA OKPYXKAIOLIEr0 MUPA, OCO3HAHUS B3aMMOCBSI3U MEKy CTPOCHHEM BELIECTB, MX CBOMCTBAMH U BO3MOYKHBIMU
00JIacTIMU IPUMEHEHHUSI.




TecHo B3auMOIEUCTBYS C IPYTUMU €CTECTBEHHBIMU HAyKaMH, XUMHUS CTajla HEOThEMJIEMON YacTbl0 MUPOBOM KYJIbTYpbl, HEOOXO0IUMBIM
YCIIOBUEM YCIELIHOTO TPY/la U AKU3HU KaKJA0ro wieHa obmectBa. CoBpeMeHHasi XUMHUsI KaK HayKa CO3UJaTenbHasl, Kak HayKa BBICOKHX
TEXHOJIOTU HallpaBjeHa Ha pelIeHue TJI00ATbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YJHEPIrEeTUUECKOM,
MUIIEBON, SKOJIOTUYECKON O€30MaCHOCTU U OXPaHbI 3JI0POBBSL.

B cootBeTcTBUU ¢ OOUIMMU LENSIMU U HPUHLIUIIAMH CpeHEro o01ero oopa3oBanus coaep:kanue npeamera «Xumus» (10—11 knaccsl,
0a30BBIi YPOBEHb U3YUEHHUSI) OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha OOUIEKYJIBTYPHYIO OJTOTOBKY 00YyYaoUIMXCsl, HEOOXOUMYIO UM JIsI
BbIPa0OOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB, YCIIEUTHOTO BKIIOUEHHUS B )KU3Hb COLIMYMA, IMTPOJOJKEHUST 00pa30BaHMs B Pa3IMYHbIX
00J1acTsIX, HE CBSA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBasionuMu rpeaMeTa « XuMus» SBISIOTCS 0a30Bble Kypcehl — «Oprannueckast Xumusi» u «O0111as 1 HeopraHuyeckass XuMus»,
OCHOBHBIM KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUH M0 HEOPraHUYECKON XUMUH (C
BKJIFOUEHHEM 3HAHUM U3 0011el XUMUHU) U OpraHnyecKor XxumMuu. @opMUpOBaHUE TAHHOW CUCTEMBbI 3HAHUHM NPU U3YyUYEHUU MIpeIMETa
o0ecreynBaeT BO3MOXHOCTh PACCMOTPEHHMS BCEI0 MHOT0O0Opa3us BEIIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPUN XUMHH.
CtpykTypa conepxanusi KypcoB — «Opranuyeckast xumus» 1 «O011as 1 HeopraHudeckas XuMus» copMUpoOBaHa B IPOrpamMMe 10 XUMHUHU
Ha OCHOBE CHCTEMHOTO MOJIX0/1a K U3yUYEeHUI0 Y4eOHOro MaTepurasia U 00yclOBlIeHa HCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUU Ha
OTIpeICNIEHHBIX TEOPETUUECKUX YPOBHSIX. Tak, B Kypce OpraHM4eCKOi XMMHUHU BEIIECTBA pACCMAaTPUBAIOTCS HAa YPOBHE KJIACCHUECKOU
TEOPUH CTPOCHUS OPraHMYECKUX COSIUHEHMH, a TAK)KEe Ha YPOBHE CTEPEOXUMHUECKUX U 3JIEKTPOHHBIX MIPEICTABICHUN O CTPOCHUU
BemiecTB. CBesleHus: 00 U3ydaeMbIX B Kypce BELIECTBAX JAI0TCS B Pa3BUTUHU — OT YIJIEBOJOPOJIOB /10 CJIOKHBIX OMOJIOIMYECKH aKTUBHBIX
coequHeHH. B Kypce opraHnueckoil XMMUHU MOJTy4aroT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHus
NEpPBOHAYAJIbHBIE MTPEJICTABICHUS O XUMUYECKOM CBSI3M, KlacCU(UKAIIMOHHBIX MPU3HAKaX BELIECTB, 3aBUCUMOCTH CBONCTB BEIIECTB OT UX
CTPOCHHUS, 0 XUMUYECKON PEAKIIUH.

[To HOBBIM YIJIOM 3peHHMs B IpeAMeTe «XUMUs» 0a30BOI0 YPOBHS pacCMaTpUBAaeTCs U3YUEHHBIN HA YpPOBHE OCHOBHOT'O OOIIETro
00pa30BaHUs TEOPETUUECKUM MaTeprall U (PaKTOJIOTHUYECKHE CBEJICHHUS O BEIIECTBAX U XUMUYECKON peakuu. Tak, B 4aCTHOCTH, B Kypce
«O061mas 1 HeopraHuyecKkass XMMHUsD 00yUYaroIUMCS PEJOCTABISAETCS] BO3MOXKHOCTh OCO3HATh 3HaYEHHE NMEPUOUIECKOr0 3aKOHA C
OOIIETEOPETUUECKUX U METOJJOJIOTHUYECKHUX MMO3UIHI, ITy0Ke OHATh HCTOPUUECKOE U3MEHEHUE (QYHKIIMM 3TOro 3aKOHA — OT 00001aroei
710 OOBSICHSIIOIIEH U TIPOTHO3UPYIOIEH.

Enunas cuctema 3HaHUN O BaXKHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHHMH, CBOMCTBAX M NPUMEHEHHUH, a TAKXKE O XUMHUYECKUX PEaKIHsX,
UX CYIIHOCTH U 3aKOHOMEPHOCTSIX NMPOTEKaHus JonoiaHseTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu coJiep KaHusl, MMEOLUMU
KyJIbTYpPOJIOTMYECKHUI U MPUKIIATHON XapakTep. DTU 3HaHUS CIIOCOOCTBYIOT IOHMMAHHIO B3aUMOCBSI3U XUMHUU C APYTHUMH HayKaMH,
PacKphIBaIOT €€ POJb B IO3HABATEIBHON U MPAKTUYECKOU EATEIbHOCTH YEI0BEKA, CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K IPOLIECCY
TBOPYECTBA B 00JIACTU TEOPUH U NMPAKTUUECKUX MPUIOKEHUN XUMHH, [IOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO U
JUYHOCTHO 3HAYMMBIX Ipo0sIeMax, CBSI3aHHbBIX C XUMHUEH, KpUTUYECKU OCMBICIUBATH HH(POPMALIMIO U IPUMEHSTD €€ JUIsl OMOJIHEHHS



3HAHMM, PEIICHUS] MHTEIJIEKTYAIbHBIX U 3KCIIEPUMEHTAIBHBIX CCIIE0BATENIbCKUX 3a7ad. B 11esom conepxanue yueOHOro npeamera
«XHUMHUS» TaHHOTO YPOBHS U3yUYEHUsI OPUEHTHPOBAHO Ha (POPMUPOBAHUE Yy 00YUAIOLIUXCS MUPOBO33PEHYECKON OCHOBBI JIsl HOHUMAHMSI
¢unocodckux uae, Takux Kak: MaTepruaIbHOE €IMHCTBO HEOPraHUYECKOTIO U OPraHUYECKOTr0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB
UX COCTAaBOM U CTPOEHHUEM, I0O3HABAEMOCTh MPUPOAHBIX SIBJICHUN MYTEM SKCIEPUMEHTA U PELIEHUS] IPOTUBOPEUUN MEXTY HOBBIMU
(baKkTamMH ¥ TEOPETUUECKUMH MPEANOCHIIIKAMH, OCO3HAHUE POJIU XUMUHU B PEUIEHUU IKOJIOTHYECKUX MPoOJIeM, a Takxke mpodiieM
cOepeKeHUs1 SHEPTETUYECKUX PECYPCOB, ChIPhs, CO3aHMs HOBBIX TEXHOJIOTMI U MaTepUasoB.

B nnane peuieHus 3a1a4 BOCOIUTaHUS, Pa3BUTUS U COIMATN3ALMN 00YYaIOUUXCs MPUHSTHIE TPOrPAMMON 110 XUMHH MOAXObI K
OTIPEJICIICHHUIO COJIEP KAHMSI M IOCTPOCHHUSI MpeAMeTa IpelycMaTpUBaloT ((OPMUPOBAHNE YHUBEPCATbHBIX YUEOHBIX AEHCTBUN, UMEIOLIUX
0a30BO€ 3HAUCHME JIJISl PA3IMYHBIX BUJIOB JEATEILHOCTH: pEelIeHUs TPpo0ieM, MoMcKa, aHaiau3a 1 00paboTku nHpopmanuu, HeoOX0IUMbIX
JUISl IPUOOPETEHNs OMbITA MPAKTUYECKON U MUCCIIEI0BATENBCKOM €SI TEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU XUMHUHU.

B nmpakTtuke npenogaBaHus XMMUU KaK Ha YPOBHE OCHOBHOT'O 00111er0 00pa30BaHus, TaK U Ha YPOBHE CpeHEro 001iero o0pa3oBanus, Npu
OTIPEJICIICHUH COJIEPKATEIBbHON XapaKTePUCTUKHU LIeJIel N3yUYeHHsl peIMeTa HalpaBieHUeM EPBOCTEIIEHHON 3HAYUMOCTH TPAJUIIMOHHO
npu3HaéTcs GOpMHUPOBAHUE OCHOB XUMUUECKOW HayKH Kak 00JJaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU IeATeTbHOCTH
YeJIoBeKa M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYypbl. C METOAMYECKOM TOUKM 3pEHUS TAKOU MOAXO0/ K ONPECIICHUIO 1IeNIeh
U3YyUEHHMsI IPEeIMETa SIBIISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHUs INIaBHBIMU LIEJIIMU M3YyYEHUs IpeaMeTa «XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBistroTest:

. (opMupoBaHUE CUCTEMbl XUMUYECKHX 3HAaHUN KaK BaKHEHIIIEH COCTaBISAIOLIEH €CTECTBEHHO-HAyYHOW KapTUHBI MUPA, B OCHOBE
KOTOPOH JIe’KaT KIIFOUEBbIE MOHATHUS, (yHJaMEHTAIbHbIE 3aKOHBI M TEOPUU XMUMHUHU, OCBOECHUE SI3bIKa HAYKH, YCBOGHUE U IOHUMaHUe
CYIIHOCTH JIOCTYITHBIX 0000IIEHII MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJIEHUE C UCTOpUEH UX Pa3BUTHUS U CTAHOBIICHUS;

. (opMupoBaHUE U pa3BUTHE NPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUUYECKUX peakluil, HEOOXOAUMBIX IS
NpUOOpETEHNs] YMEHUIN OPUEHTUPOBATHCS B MUPE BEIIECTB U XMMHUUECKUX SIBICHUN, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKOMN U
MMOBCEHEBHOM KU3HU;

. pa3BUTHE YMEHUH U CIIOCOOOB IE€ATEIbHOCTH, CBSI3aHHBIX C HA0JII0IEHHEM U OOBSICHEHHEM XUMUYECKOT0 3KCIIEpUMEHTA,
coOroIeHneM TTpaBuiI 0€30MacHOT0 0OpaIeHuUs C BEIIECTBAMU.

Hapsny ¢ atum, colepkarenpHas XapakTEpUCTHKA LEJIEH U 3a/1a4 U3y4EeHHs IPEeIMETa B IporpaMMme 1o XMMUU YTOYHEHA U
CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMU IPUOPUTETAMHU B CHCTEME CpeIHEro ol1iero oopazoBanusi. CerofHs B MpenoiaBaHui XUMUHU
B OOJIbILIEH CTETIEHN OTAAETCS MPEANOYTCHHE MPAKTUIECKOW KOMIIOHEHTE COJIepKaHusl 00ydeHusl, OpUEHTUPOBAHHON Ha MOATOTOBKY
BBIITYCKHHKA 00111€00pa30BaTebHOM OpraHu3alluy, BIAJCIONIET0 He HAOOPOM 3HAaHUH, a PYHKIIMOHATBHOM IPaMOTHOCTBIO, TO €CTh
croco0amMu ¥ YMEHHUSIMU aKTUBHOTI'O MTOJIYYEHUS 3HAHUM U IPUMEHEHUS UX B PEANbHOW KU3HHU JUIsl PEIIEHUS IPAKTUYECKUX 3a]a4.

B ¢Bs131 ¢ 3TUM NpU U3yUYEHUU NPEAMETa « XUMHUSD) JOMUHHUPYIOUIEE 3HAYECHUE IPUOOPETAIOT TAKUE LEIH U 3a1a4H, KaK:



azanTanys o0y4Jaronuxcs K yCJIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA, POPMHUPOBAHNE UHTEIICKTYaIbHO Pa3BUTON JIM YHOCTH,
rOTOBOM K caM0O0Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHSITUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX )KU3HEHHBIX
CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMU U UX TPUMEHECHUEM;

dhopmupoBaHue y 00y4arommnxcs KJI0UEBbIX HABBIKOB (KIFOUEBBIX KOMIETEHIINM ), UMEIOIIUX YHUBEPCATLHOE 3HAUCHUE JIJIS1 PA3IMYHBIX
BUJIOB JICSITENIbHOCTHU: PEIIeHUs MpoOJeM, MOUCKa, aHaIu3a U 00paboTKH MHPOpPMALMU, HEOOXOAUMBIX JJIsi IPUOOPETEHUS OTbITa
NeSATeIbHOCTH, KOTOpasi 3aHUMAaET BAXKHOE MECTO B TTO3HAHUM XUMHH, a TAKXKE VISl OIIEHKH C TO3UIIUNA SKOJIOTHYECKON O€30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKHUX MPOIIECCOB Ha OPTaHU3M UYeJIOBEKa U IPUPOIHYIO CPEY;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUECKUX CITIOCOOHOCTEH 00yUarOIIUXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO
puoOpeTaTh HOBBIE 3HAHUSI IO XUMHH B COOTBETCTBUHM C KU3HEHHBIMHU MOTPEOHOCTSMHU, UCTIOJIH30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIC
TEXHOJIOTUH JIJIsl TIOMCKA M aHAIN3a YYeOHOM U HayYHO-TIOMYJISIpHOM HHGOPMAIIUU XUMHYECKOTO COACPKAHUS;

dhopmMupoBaHue U pa3BUTHE Y 00YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOT'O MBIIIJICHHUS, HA0MI01aTeIbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIMMbI, B YaCTHOCTH, MPH TJIAHUPOBAHUU U TIPOBEICHUN XMMUYECKOTO KCIIEPUMEHTA;
BOCITUTAHHE Y 00yUYarOMMXCs yOSKIEHHOCTH B TYMaHUCTHYECKON HAMPABICHHOCTH XHUMUH, €€ BAXKHOU POJIM B PEIICHUH TJI00TBHBIX
poOJIeM paloOHAIBLHOTO MPUPOIOTIOIB30BAHNUS, MIOTIOTHEHUS SHEPTETUUECKUX PECYPCOB U COXPAaHEHUS IPUPOTHOTO PAaBHOBECHS,
OCO3HAHUS HEOOXOIMMOCTH OEPEKHOT0 OTHOIIEHHUS K TIPUPOJIC U CBOEMY 3I0POBbIO, a TAK)KE MPUOOPETEHUS OIbITa UCIIOTH30BAHUS
MOJIYYEHHBIX 3HAHUH JJI IPUHATUS TPAMOTHBIX PEUICHUN B CUTYaIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM 1u1aHe cpeHero ooiiero oopa3oBanus npeaMeT « XuMus» 0a30BOro ypoBHS BXOJUT B COCTAaB MPEIMETHON 00JIacTH
«EcTecTBeHHO-HAyUYHbIE TIPEIMETHI.

OO61ee 9ncio 4acoB, OTBEAEHHBIX I M3YYCHHUS XMMUH, Ha 0a30BOM YPOBHE CpEIHETO 00111ero 00pa3oBaHus, cocTabisgeT 68 gacoB: B 10
kiacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 gaca (1 yac B Heneno).



OBIIAA U HEOPTAHUYECKAA XUMUA

TeopeTn4yeckne OCHOBbI XUMHUH.

XUMHAYECKHI 71eMeHT. AToM. SIIpo aTtoma, u30TOMbl. DJIEKTPOHHASI 000JI0UKA. DHEPTETUUECKUE YPOBHHU, MMOAYPOBHU. ATOMHBIC OpOUTaIIH,
S-, p-, d- anemenTh. OCOOCHHOCTH pacIpe/ICIICHUS DIICKTPOHOB IO OPOUTAIISIM B aTOMAaX 3JIEMEHTOB ITEPBBIX YETHIPEX MTEPHOJIOB.
DneKTpoHHAasi KOH(UTypalusi aTOMOB.




Ilepnonnuecknii 3akoH u [lepnoanueckas cucrema xumudeckux anemMeHToB /. . MenneneeBa. CBsI3b NEpUOANYECKOTO 3aKOHA U
[Tepuonnueckoi cucteMbl XuMU4YecKux amneMeHToB J[. 1. MenaeneeBa ¢ COBpEeMEHHOW TEOPUEN CTPOECHHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UM IPOCTHIX U CIOKHBIX BEIIECTB M0 IPYIINaM U epruoiaM. 3HAUCHHE
MEPUOIUYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BelecTBa. XMMHUUECKas CBSI3b. BHIbI XUMUYECKOM CBS3U (KOBAJICHTHAS HETIOJIIpHAs U MOJISIPHAS, HOHHAS, METAJTMUSCKas ).
Mexanu3Mbl 00pa30BaHusl KOBAJIEGHTHON XUMHUYECKOW CBsI3M (OOMEHHBIN U IOHOPHO-aKIeNTOpHBIN). Bogopoanas cBs3b. BaneHTHOCTS.
DIEKTPOOTPUIATENBHOCTh. CTENEHb OKUCIEHUS. IOHBI: KATHOHBI 1 AHUOHHBI.

BenectBa MOJEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUSI. 3aKOH MOCTOSTHCTBA COCTaBA BEIECTBA. THUIMBI KPUCTAINIUYECKUX PEIIETOK.
3aBHCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIIINYECKON PELIETKHU.

[TonaTue o qucnepcHbIX cucteMmax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPBL. MaccoBasi 10151 BEIIECTBA B PACTBOPE.

Knaccudukanus Heopranndeckux coeiuHeHnil. HomeHknatypa HeopraHm4eckux BemecTB. [ eHeTH4IecKast CBsI3b HEOPraHUUECKUX BEIIECTB,
MPUHAJICKAIMNX K PA3JTUYHBIM KJIACCaM.

Xumnueckas peakius. Knaccudukanus XukMUYeCKUX PEakifii B HEOPTAaHUYECKON U OPraHMYeCKON XUMHUHU. 3aKOH COXPAaHEHUSI MacChl
BEILIECTB, 3aKOH COXPAHEHUS U IPEBPAILCHUS YIHEPTUU MTPU XUMUYECKUX PEAKIIUIX.

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3InYHbIX PpakTopoB. OOpaTUMBbIE peakiui. XUMHUUYECKoe paBHOBecre. DaKkToOphl, BIUSIONINE Ha
COCTOsIHME XUMHUYeCcKoro pasHosecus. [Ipunuun Jle [larense.

OnexTponauTnyeckas auccoruaius. CuiabHble U cialble 35eKTposuThl. Cpena BOJHBIX PACTBOPOB BEUIECTB: KHCIas, HEUTpallbHas,
IEJI0YHas.

OKHUCIHUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

OKCHEepUMEHTAIIbHBIE METO/IbI H3yUYECHUS BEIIECTB M MX MPEBpaIlleHUi: qeMoHcTpanus Tadmul «Ilepuoanueckas cucteMa XUMHIECKUX
anemenToB JI. . MeHneneeBay, n3yuyeHHE MOJICNICH KPUCTAINIMUECKUX PEIIETOK, HAOIIOACHUE U OITMCAHUE ICMOHCTPAIIMOHHBIX U
71a60paTOPHBIX OMBITOB (Pa3NOKEHUE IEPOKCHIA BOJOPOAa B IPUCYTCTBUHU KaTaanu3aTopa, ONpeaesieHue Cpeabl paCTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCATHHOTO HHAUKATOPA, PEAKIIUU MOHHOTO 00OMEHA), MPOBEACHUE MPAKTUIECKON paboThl «BiusHUE pa3nuyHbIX (PaKTOpOB
Ha CKOPOCTb XUMHYECKOU PEAKLIUNY.

PacuéTHble 3agaun.

Pacu€Tpl o ypaBHEHUSIM XUMUYECKUX PEAKLNN, B TOM YUCJIE TEPMOXUMHUYECKUE PACUEThI, pACUETHI C UCITOIB30BAHUEM MTOHSITHUS
«MaccoBast 01 BEIIECTBaY.

Heoprannueckas xumus

Hewmeramnel. [Tomoxenne HemeTtamioB B Ilepuoaudeckoit cucteMe xumuaeckux anemMeHToB J1. M. MeneneeBa u 0COOCHHOCTH CTPOCHHS
aToMoB. @U3MUECKHE CBOMCTBA HEMETAIIOB. AJUIOTPOIUS HEMETAIIOB (Ha MpUMEpe KUCIOpoa, cepsl, pocdopa u yriepoaa).



XUMUYECKHUE CBOMCTBA BAXKHEHIITUX HEMETAIIIIOB (TallOT€HOB, CEPhl, a30Ta, Pocdopa, yriepoaa U KPEMHHUSI) U UX COSTUHEHUM (OKCUIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSAUHEHUN ).

IIprMeHeHne BaXKHEHIINX HEMETAIIOB U UX COCAUHEHUM.

Mertamnel. [lonoxenue MeramioB B [lepuoandeckoil cucreme xumuueckux anemMeHToB . . MenaeneeBa. OcoO€HHOCTH CTPOEHHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB MeTajuioB. O01ue gpuzndeckre cBoiicTBa MeTauioB. CIuiaBbl METAIIIOB. DJIEKTPOXUMHUUECKUN PSiJT
HaNPsDKEHUW METaJII0B.

XUMUYECKHE CBOMCTBA BAXKHEHUIITUX METAJIIOB (HATPUM, Kadui, KaJblUil, MarHUM, aJJIOMUHUM, [TTHK, XPOM, JKeJIe30, MEb) U UX
COCIMHEHUM.

OO611ue crocoObl nmonyyeHus MeTauioB. [I[puMeHeHne MeTalsIoB B OBITY U TEXHHUKE.

DKCNepUMEHTAIbHBIE METOJIbI U3YUEHHUS BEIIECTB U UX MPEBPAIIEHUN : U3YUCHHUE KOJUTEKIIMU «MeTasuibl U CIiaBbl», 00pas3IoB
HEMETAJIJIOB, PEIICHUE YKCIIEPUMEHTATBHBIX 3aj1a4, HAOJII0ICHUE U OMTUCAHUE JIEMOHCTPAIIMOHHBIX U JIJAOOPATOPHBIX OMBITOB
(B3aMMOICMCTBUE TUIPOKCHIA ATFOMUHUS C pACTBOPAMHM KUCJIOT M IIIeJI0YEH, KaueCTBEHHBIE PEaKIIMM Ha KATHOHBI METaJJIOB).
PacuétHnlie 3agaun.

Pacuétel Macchl BelecTBa WM 00bEMA ra30B M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce UM 00bEMY OHOTO U3 YYaCTBYIOIIHX B
peaKIuu BEIIeCTB, pacuéThl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEaKIIMU, €CJIU OJTHO U3 BEIIECTB UMEET MIPUME CH.
XuMHA U )KU3Hb

Ponb xumuu B o6ecriedeHnH SKOJIOTUYECKOM, IHEPreTHIECKOM U MUIIEBON 6€30MacHOCTH, Pa3BUTUN MeIULIMHEI. [loHATHE 0 HAYYHBIX
METOJ1aX IT03HAHMUS BEIIECTB U XUMUYECKUX PEAKIIUMN.

[IpencraBienus 06 OOUTUX HAYYHBIX MPUHIIMITAX TPOMBIIINICHHOTO TOJIYYSHHS BaXKHEUIITUX BEIIECTB.

YenoBek B MUpE BELIECTB U MATEPUAJIOB: BAXKHENIIME CTPOUTEIIBHBIE MATEPHUAIbl, KOHCTPYKLIMOHHBIE MAaTEPUAJIBI, KPACKH, CTEKIIO,
KepaMuKa, MaTepuaibl JUIsl 2JIEKTPOHUKH, HAaHOMAaTepUasbl, OpPraHUnYeCKUEe U MUHEPAIbHBIC YI0OPEHHUS.

XUMUS U 3I0pOBhE UETIOBEKA: MPaBUIIa UCIIOJIB30BAHUS JIEKAPCTBEHHBIX MIPENapaToB, MpaBuia 0€30MacHOT0 UCIIOIB30BAHUS MPENapaToB
OBITOBOM XMMUHU B MIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBSA3EH Mpu U3yueHun oOIel 1 HeopraHM4Iecko xuMuu B 11 Kiacce ocyImecTBIseTCs Yepe3 UCIOIb30BaH e
KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATUM, SIBIASIOMIUXCA CUCTEMHBIMU JIJIs1 OTACJbHBIX TPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA.

OO0mme ecTeCTBeHHO-HAYYHbIE TIOHATH: HAyYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHSs, aHAIN3, CHHTE3, KJIacCU(UKAIIHS, TIEPUOTUIHOCTD,
HaOJII0/IEHHE, SKCIIEPUMEHT, MOJIETTMPOBaHUE, U3MEPEHNUE, SIBICHUE.

dusuka: MaTepusi, SHEPTUs, Macca, aToM, MEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII, PAIHOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUYECKHUI
YpOBEHbB, BEILIECTBO, TENO, O0BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEIMYUHBI U €IMHUIBI X U3MEPEHUS, CKOPOCTb.



buonorus: kietka, opranusm, 3Kkocucrema, onocdepa, MaKpo- U MUKPO3JIEMEHTHI, BATAMUHBI, OOMEH BEILECTB B OPraHU3ME.
['eorpadusi: MuHepalibl, TOpHbIE TOPOABI, OJIE3HBIE NCKOMIAEMBIE, TOILJIMBO, PECYPCHI.

TexHonorus: XuMu4ecKasi IpOMBIIUIEHHOCTh, METAJIyprusi, IPOU3BOACTBO CTPOUTEIBHBIX MaTEPUATIOB, CETLCKOX035HCTBEHHOE
IIPOU3BOJICTBO, MUIIIEBAsl IPOMBIIIEHHOCTD, (hapMaleBTUYECKask MPOMBILIIEHHOCTb, IPOU3BOACTBO KOCMETHUECKHUX MIPENapaTos,
MIPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEPUAIIOB, AIEKTPOHHAS MPOMBILIIIEHHOCTh, HAHOTEXHOJIOTUH.

IJTAHUPYEMBIE PE3VJIBTATBEI OCBOEHUA ITPOT'PAMMGBI 110 XUMHWHU HA BA3OBOM YPOBHE CPEJIHET'O OBIIET'O
OBPA3OBAHHWA

JINYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3yIbTaTaM OCBOCHHS 00yUYalOIIUMHKCS MPOrpaMM CpeaHEro o01ero 0opa3oBaHus
(JIMYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM). HaydHO-MeTOIMYeCcKOi OCHOBOM JIJIs1 pa3paO0TKU INIAHUPYEMBIX Pe3yJIbTATOB OCBOCHUS
IporpamMM CpeHero o0IIero 00pa3oBaHus SBISACTCS CUCTEMHO-IESITEIILbHOCTHBIM MOIXO.

B cooTBeTcTBUU C CUCTEMHO-AEATEIIBHOCTHBIM MOJIXOJ0M B CTPYKTYPE JITUYHOCTHBIX PE3YJIbTATOB OCBOCHUSI ITpeaMeTa « XUMHUS» HA YPOBHE
CpelHero o01ero oopa3oBaHus BbIACICHBI CICIYIOIINE COCTABISIONINE:

OCO3HaHKE 00YYaIOIUMUCA POCCUICKON TPakTaHCKON UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbBHOCTH U
CaMOONPEIEIICHUIO;

HaJIMYUEe MOTHBAIIMU K 00YUYEHUIO;

1[eJIeHaNpPaBICHHOE PAa3BUTHE BHYTPECHHUX YOEKIEHUN TMYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEW U UCTOPUYECKUX TPaAUIINi 0a30BOH
HayKHU XMMHH;

TOTOBHOCTH M CIIOCOOHOCTH 00YYaIONIUXCsl pyKOBOACTBOBATHCS B CBOEH JCSATEIBHOCTH 1IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH,
MPUCYIUMU [ETOCTHON CUCTEME XUMHUECKOTO 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS HKOJIOTUUECKOM KYyIbTYpPbl U CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS MpeIMeTa «XUMUS» JOCTUTAIOTCA B €AUHCTBE YU€OHON M BOCIIUTATENbHOU JNEATEIbHOCTHU B
COOTBETCTBUH C TYMAHUCTUYECKUMHU, COLIMOKYIbTYPHBIMH, 1yXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHU U UJI€AIAMU POCCUKMCKOTO
TpaXKJaHCKOTO 00IIecTBa, MPUHATHIMU B OOIIIECTBE HOPMaMU U MTPABUIIAMH MOBEICHHUS, CTIOCOOCTBYIOIIMMH MPOIIECCAM CAMOIIO3HAHWS,
CaMOpPa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTH O0YYaIOIINXCA.

JIMIHOCTHBIEC PE3YIBTATHI OCBOCHHS TIPEeIMeETa « XUMUS» OTPAkKarOT CHOPMUPOBAHHOCTH OTBITA MTO3HABATEILHON M MPAKTHIECKOM
NEATENIbHOCTU 00YyUYaIOIINXCs IO pean3aliy MPUHATHIX B O0IIECTBE LIEHHOCTEH, B TOM YHCIIE€ B YACTH:

1) rpaxk1aHCKOr0 BOCHIUTAHUS :

OCO3HAHHUS O0YyYaIOUIMMHUCS CBOUX KOHCTUTYIMOHHBIX MPaB U 00513aHHOCTEH, YBOXKEHUS K 3aKOHY U MPABOIMOPSIKY;




MIPEICTABIICHUS O COIMMAILHBIX HOPMaX U MpaBUjIaX MEKINIHOCTHBIX OTHOIIIEHUN B KOJIIICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JESITEIHHOCTH TIPH CO3JTaHUH YICOHBIX MPOCKTOB, PEIICHUH YICOHBIX U MTO3HABATEIBHBIX 3a7a4,
BBITIOJTHEHUN XUMUYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY ¥ apTyMEHTHI APYTUX NP aHAJIN3E Pa3INYHbIX BUIOB yIeOHOM
NEeSITEIbHOCTH;

2) MaTpUOTUYECKOT'O BOCITUTAHHUS :

IIEHHOCTHOT'O OTHOIIICHUS K UICTOPUICCKOMY M HAYYHOMY HACJICIHIO OTEYCCTBEHHON XUMHH,

yBaXCHHS K MTPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU U TTPAKTUICCKOTO MPUMEHEHUSI XMUMHUH, OCO3HAHHSI TOTO, YTO JOCTHIKEHUS HAYKH €CTh
PE3YJIBTAT JTUTECIIbHBIX HAOIOICHUH, KPOIIOTIMBBIX SKCIICPUMEHTAIBHBIX IIOMCKOB, IIOCTOSTHHOTO TPY/1a YYEHBIX M MPAKTHKOB,;
WHTEPECa W MO3HABATEIBHBIX MOTHBOB B IMOJTYYEHUHU U TIOCIIEYIOIIEM aHAIN3¢ MHPOPMAIIMH O TIEPEIOBBIX TOCTHKCHUSIX COBPEMEHHOM
OTE€YECTBCHHON XMMUH;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCITMTAHHMS:

HPABCTBEHHOTO CO3HAHUS, STHYECCKOTO ITOBE/ICHHUS,

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMHUYECCKUMU SBJICHUSIMH, U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSACH Ha
MOpPaJbHO-HPAaBCTBCHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OILICHUBATH CBOE MOBEJACHUE U MOCTYIKH CBOMX TOBAPHUILIECH C MO3UITMNA HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE
MOCJICICTBUI ATUX TOCTYIIKOB;

4) popMHupOBaHUS KYJIbTYPhI 3J0POBbSIL:

MMOHUMAHHMS IIEHHOCTEH 3J0pOBOTO U 0€30MacHOT0 00pa3a K1U3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIICHHS K COOCTBEHHOMY
(GU3UIECKOMY U TICUXUYECKOMY 3710POBBIO;

cOOJIFOICHUS TTPaBUJI 0€30IMacHOr0 oOpaleHus ¢ BEIIECTBAMH B OBITY, IIOBCEIHEBHOM YKU3HH M B TPYJOBOH JEATEILHOCTH;

MMOHUMAaHHMS IIEHHOCTH MPaBWJI HHIWBUAYAIPHOTO M KOJUICKTUBHOTO O€301IaCHOTO MOBEACHHUS B CUTYAIUAX, YIPOKAIOIINX 30POBbIO U
JKU3HU JTIOJICH;

OCO3HAHUS MOCIIECTBUA M HEPHUATHS BPEIHBIX MIPUBBIYCK (YIIOTPEOICHHS K0T OIS, HAPKOTUKOB, KYPEHUS);

5) TpyZ10BOr0 BOCHIUTAHUSA:

KOMMYHHKAaTHBHON KOMIIETCHTHOCTH B Y4€OHO-HCCIICIOBATEIILCKOMN ASATSILHOCTH, OOIIIECTBEHHO OJIC3HOM, TBOPUYECKON U APYTUX BHUIAX
JESITENLHOCTH;

YCTAaHOBKHM Ha aKTMBHOE YJ9aCTHE B PEIICHUH MPAKTHUYCCKHUX 33129 COIMAIBHOW HAMPABICHHOCTH (B paMKaX CBOETO Kjlacca, IMIKOJIbI);
HMHTEpeca K MPAKTHYSCKOMY H3YyUCHHIO MPOdEeCcCHil pa3InIHOro pojia, B TOM YUCJIE Ha OCHOBE IPUMEHEHHUS TIPEIMETHBIX 3HAHUH T10
XUMUH;

YBaOKCHHS K TPYAY, JIOJIIM TPyAa U pe3yabTaTaM TPYAOBOH JEATSIHHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHIMBHUAYAIbHOU TPaeKTOpHH 00pa3oBaHus, Oyayiel npodeccuu 1 peanru3auuu cOOCTBEHHBIX
’KU3HEHHBIX [JIJAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHUH, UHTEPECOB U MOTPEOHOCTEN OOLIECTBA;

6) 5KOJIOTUYECKOT0 BOCITMTAHUS:

HKOJIOTMYECKH LEIeCO00pa3HOro OTHOLIEHHUS K IPUPO/IE, KaK UCTOUYHUKY CYILIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS TJI00AIBHOTO XapaKTepa SKOJIOTMYECKUX MPoOIIeM, BIUSIHUS SKOHOMUYECKHUX POLIECCOB HA COCTOSIHUE MIPUPOTHOMN U
COLIMAJIBHOM CpELbI;

OCO3HAHMS HEOOXOJUMOCTH MCTIOJIb30BAHUS JOCTUKEHUN XUMHHU JIJISl PEILIEHUS BOIIPOCOB PAlMOHAIBHOTO MPUPOIOTIOIB30BAHMS;
AKTUBHOT'O HETIPUSATUS JEHCTBUN, TPUHOCAILUX BPEJ OKPYKaOIIEeH MPUPOIHON cpeaie, YMEHUs POTHO3UPOBATh HEOIArONPUATHBIE
HKOJIOTMYECKHUE MOCIIECTBUS MPEANPUHUMAEMBIX ACHCTBUI U MPEIOTBPAILAT UX;

HaJIUYUS PA3BUTOTO 3KOJOTUYECKOTO MBIIICHHS], SKOJOTUYECKON KYJIbTYPhI, ONbITA JEATEILHOCTH SKOJIOTHYECKON HAIPaBICHHOCTH,
YMEHHS pyKOBOJCTBOBATHCSA UMHU B MO3HABATEIbHOW, KOMMYHUKATUBHOM U COLMAILHON MPAKTHUKE, CHIOCOOHOCTH U YMEHHUS aKTUBHO
IPOTUBOCTOSITH HJIEOJIOTUU XeMOo(hoOuu;

7) HEHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON NIPAKTUKH;
NOHUMAaHUS CHeM(PUKA XUMUU KaK HAyKH, OCO3HAHUS €€ posik B (POPMUPOBAHUHU PAITMOHAIEHOTO HAYYHOT'O MBIILICHUS, CO3JJaHUU
LIEJIOCTHOTO TIPEJICTABJIEHUSI 00 OKPYXKaroIlleM MUPE KaK O €IMHCTBE MPUPOABI U YEIOBEKA, B TIO3HAHUU MPUPOIAHBIX 3aKOHOMEPHOCTEHN U
peleHny IpooIeM COXpaHEHUs! IPUPOIHOTO PaBHOBECHS;

yO0exXIEHHOCTH B 0CO00M 3HAYUMOCTH XMMHH ISl COBPEMEHHON IIUBMWIIM3AIMH: B €€ TYMaHUCTHUECKON HAlpaBICHHOCTH U BaKHOM poJiu B
CO3/1aHMU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpPbI, PEIICHUN ITI00aJbHBIX MPOOJIEM YCTOMUUBOTO pa3BUTHS YEJIIOBEYECTBA — CHIPhEBOM,
SHEPIreTUYECKOM, MUIIEBON U SKOJOTHYECKON 0€30MMacHOCTH, B pPa3BUTUH MEIUIIMHBI, 00ECIIEUEHUH YCIOBUH YCIIEIITHOTO TPYyIa U
HKOJIOTHYECKU KOM(POPTHON KHU3HU KaXKJI0T0 4jieHa 00IeCTBa;

€CTECTBEHHO-Hay4YHOH I'paMOTHOCTH: MOHUMAaHUsI CYIIIHOCTH METO/I0B NIO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHIOCOOHOCTH
UCIOJIb30BaTh MOJTyYaeMble 3HAHUS JJIS aHAIM3a U 0ObSICHEHUS SBJICHUM OKPYXKAIOIIET0 MUpa U MPOUCXOIAIINX B HEM U3MEHEHHH, YMEHUS
7enaTh 00OCHOBaHHBIE 3aKJIIOUEHUSI HA OCHOBE Hay4HBIX (DAaKTOB M MMEIOIIMUXCS JAHHBIX C 1I€JIbIO MOJIYYE€HUS JOCTOBEPHBIX BHIBOJIOB;
CHOCOOHOCTH CaMOCTOSITENIBHO HCIIOIb30BaTh XUMUUECKUE 3HAHUS AJIs PEeIICHUs IPOOIeM B peabHbIX )KU3HEHHBIX CUTYaIUX;
MHTEpECca K IO3HAHUIO U UCCIIEA0BATEIBCKON IEATEIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO U CaMOOOpPa30BaHUIO, K AKTUBHOMY IMOJIYYEHHIO HOBBIX 3HAHUH M0 XUMUHU B
COOTBETCTBHH C KU3HEHHBIMU OTPEOHOCTSAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3InYHbIX cepax nmpodeccrnoHanTbHON NesTEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YUEOHOr 0 MpeaAMeTa « XMMUSA» Ha YPOBHE CPEIHEr0 00UIero o0pa3oBaHus BKIKOYAIOT:
3HAYMMBIC 111 POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIINXCS MEKIUCIUILUIMHAPHBIC (MEKIIPEIMETHbIE) O0IIIE€HAYyYHbIE TTOHSTHUS,
OTpakarolIue LEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U ceUu(pUKY METO/I0B ITO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BELIECTBO, SHEPI'Usl, SIBJICHUE, IPOLECC, CUCTEMA, HAYUHbIN (DAKT, MPUHLIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUs, UCCIEAOBAHKE,
Ha0JII0IeHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJIbHbIE yueOHbIE 1eCTBUS (IT03HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 0OecreunBaomme GopMupoBaHue
(GyHKUIMOHATBHOW IPAMOTHOCTH M COLIMATIBHON KOMIETEHIIUU O0yYarOIINXCS;

CIIOCOOHOCTH 00YYaIOIIMXCS UCIOJIb30BaTh OCBOCHHbIE MEXIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAJIbHbIE y4eOHbIE
JEHUCTBUS B MO3HABATEIILHON U COLIMAIbHON MTPAKTHUKE.

MeranpenMeTHbIE Pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMUA YU€OHBIMU TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U
PEryISTUBHBIMU JEHCTBUIMU.

OBnazseHne yHUBEpCATbHBIMHU Y4EOHBIMU MTO3HABATEbHBIMU JACHCTBUSMU:

1) 6a30BBIC JTIOTHYSCKUE JICHCTBHS:

CaMOCTOSTEIILHO (POPMYIMPOBATH U aKTyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPEIENISITh 1IeNU AeSTENbHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUU UX IOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTHU C
MIOCTaBJICHHBIMU EISIMU;

MCIIOJIb30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI IOTUYECKOTO MBIIIJIEHUSI — BBIICNIATh XapaKTEePHbIE MPU3HAKHU MOHATUI U YCTaHABIUBATh UX
B3aMMOCBSI3b, UCIIOJIH30BAaTh COOTBETCTBYIOIINE MOHATHSA JIJIs1 OOBSICHEHUS OTACIIbHBIX (PAKTOB U SIBJICHUMH;

BBIOMPATh OCHOBAHUS U KPUTEPUHU IS KJIACCU(DUKAIIMK BEIIECTB M XUMUUYECKUX PEAKIUN;

yCTaHaBJIMBATh MPUUUHHO-CIICICTBEHHBIC CBSA3U MEXKIY U3YyYaeMbIMU SBICHUSMU;

CTPOUTH JIOTHYECKUE PACCYKACHHS (MHIYKTUBHBIC, TEAYKTUBHBIC, 10 aHAJIOTHH ), BBISIBIATh 3aKOHOMEPHOCTH U IIPOTUBOPEUHUS B
paccMaTpHUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH BHIBOJBI U 3aAKITIOUCHUS;

IPUMEHATH B MIPOLIECCE MMO3HAHUS, UCTIOIb3YyEMbIE B XUMUU CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, IPEOOPA30BBIBATH MOJICIbHBIC
MPEICTAaBICHUS — XUMUYECKUH 3HaK (CUMBOJI) 3JIEMEHTa, XUMHYecKasi (hopMysa, ypaBHEHUE XUMHUYECKOW pEeaKINi — IPU PEIICHUH
y4eOHBIX MTO3HABATEIIbHBIX M MPAKTUYECKHUX 3a/1a4, IPUMEHITh Ha3BaHHBIC MOJICIIbHBIE TIPEICTABIICHUS TSl BBISIBJICHUS XapaKTEPHBIX
IIPU3HAKOB M3y4aE€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUH.

2) 6a30BBIE€ HCCIIEI0BATEIHCKUE JCUCTBHUS:

BJIaJIETh OCHOBAMHU METO/I0B HAYYHOT'O ITO3HAHUS BEUIECTB M XUMHUUYECKUX PEAKLIN;

dbopMynupoBaTh LENU U 337]a41 UCCIIETOBAHMS, UCIIOJIb30BaTh OCTABJICHHBIE U CAMOCTOSTEIBHO C(POPMYITUPOBAHHBIE BOIIPOCHI B KAUECTBE
MHCTPYMEHTA [MO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS THUIIOTE3BI 110 MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYXKICHMIA;



BJIaJICTh HABBIKAMH CAMOCTOSTEIILHOTO TUTAHUPOBAHMS M ITPOBECHUS YUYCHHUSCKHUX KCIICPUMEHTOB, COBEPIICHCTBOBATD YM CHHUS
HaOJTI0JIaTh 3a XOJI0M IPOIIecca, CAMOCTOSTEIEHO MPOTHO3UPOBATh €r0 Pe3yNbTat, (POPMYyJIUPOBATH 000OIIECHUS U BBIBOABI OTHOCHTEILHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCJICIOBAHUS, COCTABISThH 00OOCHOBAHHBIN OTYET O MpoAeIaHHON paboTe;

NPHOOPETATh ONBIT YUCHUICCKOW UCCIICIOBATEIBCKON U TIPOCKTHOM JCSATSIbHOCTH, IPOSBIATH CIIOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEJILHOMY TIOUCKY METOJIOB PEIICHUS MPAKTHUSCKHUX 3a]1a4, IPUMECHEHHUIO Pa3IMUHBIX METOOB IMO3HAHUS.

3) pabota ¢ uHbopMaIUei:

OPHUCHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(DOpMaLMK (HaydYHO-TTONY/ISIPHAS JTUTEpaTypa XUMUYICCKOTO COACPKAHHMSI, CIIPABOYHBIC
nocoows, pecypcol IHTepHETA), aHAIM3UPOBATH HHPOPMALIMIO PA3TUIHBIX BUIOB M (POPM MPEACTaBICHHUS, KPUTHYCCKH OLICHUBATH €&
JIOCTOBEPHOCTH U HEIPOTHBOPEUUBOCTD;

(bopMyIHPOBATH 3aMPOCHI M MPUMEHSTh Pa3IUYHbIC METOIbI IIPH MOMCKE M 0TOOpe HH(GOPMALINK, HEOOXOMMOM JIJIsl BBIMOTHEHHS YUeOHBIX
3aJ1a4 ONpe/IeIEHHOTO THIIA;

IpHUOOPETATh OMBIT UCIIOIL30BAHUSI HHPOPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH U PA3IMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BEIOMPATh ONTUMANIBHYIO (hOopMy mpecTaBieHns nHGopManuu (CXeMbl, rpayKH, THArpaMMbl, TaOJIUIbI, PUCYHKH U
JpyrHe);

MCII0JIb30BaTh HAYYHBIHN SI3bIK B KAYECTBE CPEACTBA MIPH PabOTe ¢ XMMHUYCCKON HHPOPMAIUCH: MPUMEHITh MEKITPeIMETHbIC ((PU3HUSCKUE U
MaTeMaTHYECKHUE) 3HAKU ¥ CUMBOJIBI, (POPMYJIbl, aO0OpeBHATYPHI, HOMEHKIATYPY;

UCII0JIb30BaTh M MPEOOPa30BhIBATH 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJIAHOCTH.

OgnajieHue YHUBEPCATbHBIMA KOMMYHHUKATUBHBIMU JCHCTBUSIMHU:

3aJ1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIa€MOI TEMbI B X0/I€ AMAJIOra H/UIIN JUCKYCCHUH, BHICKA3bIBATh HCH, POPMYIHPOBATH CBOU
IPEII0KCHHSI OTHOCUTEIHHO BBIMOJIHEHHS MIPEII0KEHHOM 3a/1a4H;

BBICTYIATh C MIPE3CHTAIIMEH PE3yIbTaTOB MO3HABATEIHLHOMN AEITEIbHOCTH, OIYUYCHHBIX CAMOCTOSATEILHO HIM COBMECTHO CO CBEPCTHHKAMHU
IIPH BBITIOJIHCHUH XUMHYECKOTO DKCIIEPUMEHTA, IPAKTUYECKON paOOTHI 10 MCCIIEI0BAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, pealu3aliu
y4eOHOT0 MPOoeKTa U (OPMYIUPOBATH BEIBOJIBI TI0 PE3yiIbTaTaM MPOBEAEHHBIX HCCIICIOBAHUN ITyTEM COTIACOBAHUS MTO3HUIIUN B XOJIC
00CYyXJeHUS U OOMEHA MHCHUSMH.

OmajieHue YHUBEPCATBHBIMH PETYJIATUBHBIMU JICHCTBUSMU:

CaMOCTOSITEIILHO TIAHUPOBATH M OCYIICCTBIISITh CBOIO TTO3HABATEIILHYIO JICITEILHOCTD, ONPeAeIIss e€ el U 3a/1a4i, KOHTPOJIMPOBATh H I10
Mepe He0OXOIMMOCTH KOPPEKTUPOBATh NPeIjIaraeMbIi alTOPUTM JCHCTBHIA TTPH BBITIOJIHEHUHN YICOHBIX U UCCIIEA0BATEIILCKUX 3a/1a4,
BbIOMpaTh HanOoJiee 3PPEKTUBHBIN CITOCOO MX PEHICHHS ¢ YIETOM TOTYUYCHHSI HOBBIX 3HAHUW O BEIIESCTBAX U XUMHUYCCKUX PEAKIIUSX;
OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JIEATEIIPHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

HNPEAMETHBIE PE3VYJIbTATDI




[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca «OO01as U HeopraHudeckas XuMuUsD» OTPakaroT:

c(OpMHPOBAHHOCTh MPEICTABICHUN: O XUMHUECKON COCTABIISIIONIEH €CTECTBEHHO-HAYUYHON KapTUHBI MUPA, POJIU XUMHH B IO3HAHUU
ABJICHUW IPUPOBL, B (POPMUPOBAHUH MBILIJIEHUS U KYJIbTYPbl JUYHOCTH, €€ QYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAMMOM JIJIsl peIIeHUS
MPAKTUYECKUX 3a7a4 U SKOJIOTNYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3[I0POBbIO M IPUPOJIHOM CPEJIE;

BJIaJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIOJIAralol[ue NOHITHS (XUMUYECKUN 31E€MEHT, aTOM, U30TOT, S-, -,
d- 2JeKTpOHHBIC OPOUTAIH ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJIIPHBIN 00BEM, BAJICHTHOCTbD, JJIEKTPOOTPHUIIATEIIBHOCTD, CTEIIEHh OKUCIICHUS,
XUMHYECKas CBA3b (KOBaJICHTHAs, MOHHAs, METAJUIMUECKasi, BOJOPOHAs ), KpUCTAIINYECKAs PEIIETKA, TUIIbl XUMUYECKUX PEaKIIHil,
PacTBOP, DJIEKTPOJIUTHI, HEANEKTPOJIUTHI, ITEKTPOIIUTHUECKAS TUCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOMN
peakiyy, XMMUYE€CKOEe PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHS ANEKTPOIUTHUECKON nucconnanuu, nepuoaudyeckuit 3axon /1. M.
MenpeneeBa, 3aKOH COXpaHEHHUS] MAaCChl BEILIECTB, 3aKOH COXPAHEHHs U MPEBPALICHUS SHEPTUU MTPU XUMHUUYECKUX PEaKIIUsAX),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH A3bIK XMMUU, MUPOBO33PEHUYECKHUE 3HAHMUS, JIEKAIUE B OCHOBE TOHUMAHUS IPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJIOTUYECKHE CBEJIEHUS O CBOMCTBAX, COCTaBe, MOJIYYCHUH U 0€30MaCHOM HCIOJIb30BaHUU
BaXHEHIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM EATEIbHOCTH YEI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUU BBIABIIATH XapaKTepPHbIC MPU3HAKU MOHITUH, YCTAHABIMBATh UX B3AaUMOCBS3b, UCIOIH30BAThH
COOTBETCTBYIOILIUE MOHATHUS MTPU ONMCAHUHU HEOPTaHWYECKUX BEIIECTB U UX MTPEBPALCHUI;

c(hOpMHPOBAHHOCTh YMEHHI HCTOIB30BaTh XUMUYECKYIO CHUMBOJIUKY JJII COCTaBICHUS (DOPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX
peakiuii, cucreMarnueckyto HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHMS OTNIEJIBHBIX HEOPTaHMYECKUX BELIECTB (yrapHblil ras,
YIIEKUCHBINA a3, aMMHUaK, Tali€Has U3BECTh, HErall€Hasi U3BECTh, TUTHEBAS CO/NA, MUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUM OIPEAEIATh BAIGHTHOCTh M CTETIEHb OKUCICHUS XUMUYECKUX IJIEMEHTOB B COSAMHEHUSIX PA3TUYHOTO COCTAaBA,
BUJI XUMHUUYECKOU CBs3M (KOBAJICHTHAS, MOHHAS, METAININYECKAsi, BOJOPOAHAs) B COEIUMHEHUSX, TUIl KPUCTAJUTUYECKON PEIIETKH
KOHKPETHOT'O BEILIECTBA (aTOMHAs, MOJIEKYJISIpHAsl, HIOHHAsI, METAJNINYECKAasi), XapaKTEP Cpelbl B BOJHBIX pacTBOPaX HEOPraHMUYECKUX
COCJIMHCHU;

c(hOpMHPOBAHHOCTh YMEHHUI YCTAaHABIMBATH MPUHAIJICKHOCTh HEOPTAHMYECKUX BEIIECTB 10 UX COCTABY K OMpeeIEHHOMY KIIacCy/Tpymre
COeIMHEHUN (TIPOCThIE BEIIECTBA — METAJUTBI U HEMETAJUIbI, OKCHJIbl, OCHOBAHMUSI, KUCJIOTHI, aM(OTEPHBIE TUAPOKCHUIBI, COJIH);
c(hOpMHPOBAHHOCTh YMEHHUI PACKpPBIBATh CMBICI Mepuoanydeckoro 3akoHa J[. . MenzeneeBa u 1IeMOHCTPUPOBATH €T0O
CHUCTEMAaTU3UPYIOIIYIO, OOBSICHUTEIbHYIO U MPOTHOCTUYECKYIO (PYHKIINH;

c(POpMHPOBAHHOCTh YMEHHI XapaKTEPU30BATh ANEKTPOHHOE CTPOEHUE ATOMOB XMMUYECKHX 3JIeMEeHTOB 1—4 nepruoznos Ilepuoanueckoii
CHCTEMbI XUMUYeckux dyieMeHToB J[. 1. MeHnjeneeBa, UCTIOIb3Ysl IIOHATHS «S-, P-, 0-32JICKTPOHHBIE OPOUTAIINY, «IHEPTETHICCKHE YPOBHI,
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUUYECKHUX IEMEHTOB U X COE€IMHEHUH 10 nepruoaam M rpymnmam Ilepnognueckoi
cucTeMbl XuMHu4eckux saemeHToB 1. 1. MeHaeneena;



c(hOopMUPOBAHHOCTh YMEHUI XapaKTepHU30BaTh (OMUCHIBATH) OOIME XUMUUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIECTB PAa3IMYHBIX KJIACCOB,
MOATBEPKIATH CYIIECTBOBAHUE T€HETUUYECKOUW CBA3U MEXKIY HEOPTraHUYECKUMH BEIIECTBAMU C TTIOMONIBIO YPABHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHUSI KJIACCUPUIIUPOBATH XUMHUUECKUE PEAKIIUU 10 PA3TUYHBIM IPU3HAKAM (YUCITY U COCTAaBY PEarupyronmx
BEILIECTB, TETIOBOMY d(PPEKTy peakiiuu, U3MEHEHUIO CTENIEHEH OKUCIICHUS AJIEMEHTOB, 00PaTUMOCTH PEaKIuy, YIaCTHIO KaTaau3aTopa);
c(hOpMUPOBAHHOCTh YMEHUM COCTABIIATh YPAaBHEHUS PEAKIIUMA Pa3IMYHBIX TUIIOB, MOJTHBIC U COKPAIIEHHBIC YPABHEHUS PEAKIIMH HOHHOTO
oOMeHa, yUuThIBasl YCIOBUS, PU KOTOPBIX 3TU PEAKIIUU UIYT /10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJUTH PEAKIIMHU, MTOITBEPIKIAIOIINE KaueCTBEHHBIN COCTaB Pa3IMYHbIX HEOPTraHUYECKUX BEIIECTB,
pacrno3HaBaTh ONBITHBIM YTEM UOHBI, MPUCYTCTBYIONIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA MTOCPEICTBOM COCTABJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaAKIIUiA;

c(hOpMUPOBAHHOCTh YMEHUM OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEaKIIMU OT Pa3IMUHbIX (haKTOPOB; XapaKTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCUMOCTH OT BHEIIHETO Bo3aeicTBus (npunnun Jle [1latense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh XUMUYECKHE MPOIIECCHI, JISKAIINE B OCHOBE MTPOMBIIIJIEHHOTO TOJYYSHHUSI CEPHOM KHUCIIOTHI,
aMMHMaKa, a Takke cOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIINX HAYYHBIX MMPUHIIUIIAX U SKOJOTHYECKUX MPOOIeMaX XUMUUECKOTO
IIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM MPOBOJAUTH BBIUMCICHUS C UCIIOJIB30BAHUEM MOHATHS «MacCcOBas JI0JIS BEIIECTBA B paCTBOPE», 00 bEMHBIX
OTHOIIICHHH ra30B MPU XUMUYECKUX PEAKIIUIX, MacChl BEIIECTBA WM 00bEMA ra30B 1O U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WIIH
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3(pdekTa peakiiuu Ha OCHOBE 3aKOHOB COXPaHEHUSI MaCChI BEIIECTB,
[IPEBPAILECHUS U COXPAHEHUS DHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHM COOTIOAATH MPaBUiIa MOJIb30BAHUS XUMHUYECKOM MOCYI0U 1 J1ab0paTOpHBIM 000PYI0BaHUEM, a TAaK)Ke MpaBuiIa
oOpaleH s C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIMSMH T10 BHITIOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHHUH INIAHUPOBATH M BBIMOIHATH XUMHUYECKUI IKCIIEPUMEHT (pa3yioKeHHe TePOKCHIa BOAOPO/Ia B IPUCYTCTBUU
KaTaau3aTropa, OrpeaesieHue Cpeibl PACTBOPOB BEIIECTB C TIOMOIIBIO0 YHUBEPCATHHOTO WHIANKATOPA, BIUSHUE PA3INYHBIX (PaKTOPOB HA
CKOPOCTh XMMHUYECKOM peaKIiu, peakiiii HOHHOTO 0OMEHAa, KaueCTBEHHbBIE PEAKIIUU Ha CyNIb(daT-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH
aMMOHHUSI, PEILIEHHE SKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMaM «MeTtaiuibl» U «HeMeTalbl») B COOTBETCTBUM C TPaBUIIaMU TEXHUKHU
0e30macHOCTH TIPH OOPAIICHUH C BEIIECTBAMH H JTJAOOPATOPHBIM 000PYAOBAHUEM, MPECTABIATH PE3yIbTaThl XUMUYECKOTO SKCTICPUMEHTA
B (hopme 3ammcu ypaBHEHHI COOTBETCTBYIOMIUX PEAKIINil M (POPMYIHPOBATH BEIBO/IBI HA OCHOBE 3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTbh YMEHHI KPUTUUECKH aHATU3UPOBATh XUMUYECKYIO MH(OPMALIUIO, TOJIyYaeMYI0 U3 Pa3HbIX UICTOYHUKOB (CpECTBA
MacCcOBOW KOMMYHUKaIuu, UHTEpHET U Ipyrux);



c(hOpMUPOBAHHOCTH YMEHHI COOIIOIATh MPABUIIA SKOJIOTHUECKHU 1EI€CO00Pa3HOTOo MOBEACHHS B OBITY M TPYJOBOU ACITENFHOCTH B IIEIIAX
COXPAaHEHHS CBOETO 3/I0POBbS I OKPYKAIOIICH MPUPOTHON CPeJibl, 0CO3HABATH OMACHOCTH BO3JICHCTBUS HA KUBBIC OPTAHU3MBI
OTIpeICIEHHBIX BEMIECTB, MOHUMAast cMbIc mokazatens [1JIK, moscHsaTh Ha mpuMepax crmocoObl YMEHBIIICHHSI M IPEOTBPAIIICHUS UX
BPEIHOTO BO3JICHCTBHUS HA OPraHU3M YEIIOBEKA,;

JUTSI OOYYaIOIIUXCS C OTPAHMYCHHBIMU BO3MOYKHOCTSIMH 37J0POBbSI: YMEHHE MTPUMEHATH 3HAHHSI 00 OCHOBHBIX JIOCTYITHBIX METOJaX
MO3HAHUS BEIICCTB U XUMUYCCKUX SBJICHUN;

JUIS CIICTIBIX U CIa0OBHUIAIIMX 00YYaIOIINXCS: YMEHHUE UCTIONh30BaTh PebePHO-TOUeHHYI0 cucTteMy obo3Hauenwuit JI. bpaiins nns 3anucu
XUMUYECKUX PopMyI.



Temaruyeckoe mIIaHUPOBaAHHE

11 KJIACC
KoanuecTBo 9acoB
Ne DJIeKTpOHHbIe (LM(pPOBHIE)
HanmeHnoBaHue pa3/iesioB U TeM NMPOrpaMMbl Koutpoabusl | IlpakTuuec
n/n Bcero o0pa3oBaTesibHbIE PecypChl
e padoTnbl KHe padoTbl
Pasnen 1. Teoperudeckne 0CHOBbI XUMUH
Crpoenue atomoB. lleproanueckuii 3aK0H 1
1.1 [Tepuonnueckas cucrema XuMu4deckux smeMeHToB 1. H. 3 bubmoreka I{OK https://myschool.edu.ru/
MeHnpeneeBa
1.2 Crpoenue BeniectBa. MHOrooOpasue BeUiecTB bubmuoteka LIOK https://myschool.edu.ru/
1.3 XUMUYECKUE PEAKIIUN 1 1 bub6moreka I{OK https://myschool.edu.ru/
Hroro no pazneny 13 bub6moreka I{OK https://myschool.edu.ru/
Pasznen 2. Heoprannueckasi Xumust
2.1 Merasuisl 1 bu6moreka I{OK https://myschool.edu.ru/
2.2 Hemetamnst 1 1 bu6moreka I{OK https://myschool.edu.ru/
2.3 CBsi3b HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB bubmunoreka L1OK https://myschool.edu.ru/
Hroro no paszueny 17 bu6muoreka I{OK https://myschool.edu.ru/
Paznen 3. XuMus u :Ku3Hb
3.1 XHUMHUA U )KU3Hb 4 bu6moreka I{OK https://myschool.edu.ru/
Hroro no pasneny 4
OBILIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

No | Tema ypoka Komnuects | [lara DIIEKTPOHHBIE

n/ 0 4acoB U3yYeHHU | IIU(PPOBBIC

bl Bcero s oOpa3oBaTeibHbIC

pecypchl

1 | XuMHu4eCcKuid SJICMCHT. 1 bu6mnorexa [IOK
AToM. DieKTpOHHAs https://myschool.edu.r
KOH(HTypalys aTOMOB u/

2 | llepuoanyeckuit 3akoH 1 | 1 bubmmnoreka [{IOK
[lepuoanueckas cuctema https://myschool.edu.r
XUMHYECKUX IJIEMEHTOB u/

J1. . MenpaeneeBa, ux
CBsI3b C COBPEMEHHOU
TEOpUEH CTPOCHUS
aTOMOB

3 | 3aKOHOMEpPHOCTHU 1 bubnuoreka [JOK
HU3MEHEHUS CBOWMCTB https://myschool.edu.r
XUMHYECKUX JIEMECHTOB u/

U UX COCTMHCHHH 10
rpymnnam v neprojam.
3HayeHue
NEPUOUIYECKOTO 3aKOHA
U CUCTEMbI XUMHUYECKUX
aneMmeHToB [[.11.
MenpeneeBa B pa3BUTUU
HAYKHU

4 | CtpocHue BellecTRa. 1 bu6anorexa IIOK
Xumuueckast CBsI3b, €€ https://myschool.edu.r
BUJIBI, MEXaHU3MBI u/
oOpa3zoBaHUs
KOBAJICHTHOW CBSI3H.

Bopoponnas cBs3b

5 | BameHTHOCTS. 1 bu6anorexa [JOK
DNEKTPOOTPHUIIATEIHHOCT https://myschool.edu.r
b. CTeneHb OKUCIICHUS. u/

BemecrBa
MOJICKYJISIPHOTO H
HEMOJICKYJISIPHOTO
CTPOCHMUS
6 | [lomstue o qucnepcHbIx | 1 bubnuoreka [JOK

cucrtemax. McTuHHBIC U
KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 101
BEIIECTBA B PaCTBOPE

https://myschool.edu.r
u/




Knaccuduxanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCIMHCHUM.
I'eneTnueckas CBSI3b
HEOPraHUYECKUX
BEILIECTB, PA3JIMYHBIX
KJIaCCOB

bu6anorexa [IOK
https://myschool.edu.r
u/

8 | Knaccudukamms bubnuoteka [JOK
XUMHUYECKUX PEakiiuii B https://myschool.edu.r
HEOPraHUYECKOH U u/

OpraHUYEeCKOW XUMUH.
3aKOH COXpaHEHUS
MAacChl BEIIIECTB; 3aKOH
COXpaHCHUS U
NPEBpaICHUS SHEPTUH
IPH XUMUYCCKUX
peaKIusIX

9 | CkopoCTh peakium. bubnuoreka [JOK
OOpaTHMbIe PEeaKIIHH. https://myschool.edu.r
XUMUYECKOe PaBHOBECHE u/

10 | IIpakTuyeckas pabora No bubnuoreka [JOK
1. «BrusHHe pa3IMyHbIX https://myschool.edu.r
(aKkTOpOB Ha CKOPOCTH u/

XUMHAYECKON PEaKITum)

11 | DnekTpoauTuueckas bubnmnoreka [IOK
nuccormanus. [loasarue o https://myschool.edu.r
BOJIOPOJIHOM II0Ka3aTelie u/

(pH) pactBopa. Peakuuu
MOHHOTO OOMEHa.
I'moponn3 oprannyeckux
Y HEOPTaHUYECKUX
BEIIECTB

12 | OxucauTeabHO- bu6anorexa [JOK
BOCCTaHOBHUTEIIbHbBIE https://myschool.edu.r
peakuuu. [Tonsitue 06 u/

AEKTPOIN3E PACIUIABOB
Y PaCTBOPOB COJIEHN

13 | KonTponsHas pabota mo bubnuoreka [JOK
pasneny «TeopeTnaeckue https://myschool.edu.r
OCHOBBI XHMHH) u/

14 | MeTamibl, UX IOJI0KCHUE bu6anorexa [JOK

B [lepuoanyeckon
CHCTEME XUMHYECKUX

https://myschool.edu.r
u/




anemenToB 1. W.
MenneneeBa u
O0COOEHHOCTH CTPOCHUS
atoMmoB. O6mIMe
(du3nueckue cBoMcTBa
METAJIJIOB

15 | CriaBel METaIIOB. bubmmoreka IIOK
DICKTPOXUMHYCCKUN PSIJT https://myschool.edu.r
HaNpsHKEHU METaJIJIOB u/

16 | XumMuueckue CBOMCTBA bu6anorexa IJOK
BaYKHEHIIIMX METAJIOB https://myschool.edu.r
(HaTpHii, KaIui, u/

KaJIbLIMK, MarHum,
ATIOMHUHUI) U X
COeIMHEHUH

17 | XumMudeckue CBOMCTBA bu6anorexa IIOK
XpoMa, MEJTU U UX https://myschool.edu.r
COEIMHEHU N u/

18 | Xumuueckue cBOMCTBA bu6anorexa IIOK
[IUHKA, JKeJe3a U X https://myschool.edu.r
COEIMHEHU N u/

19 | [IpakTuyeckas pabora No bubnuoreka [JOK
2. "Pemenue https://myschool.edu.r
AKCTIEPUMEHTATIBHBIX u/
3a/1a4 10 TeMe
«Metamab»"

20 | Hemeramnsl, ux but6mmoreka IIOK
OJIOKECHHUC B https://myschool.edu.r
[leproanueckoii cucteme u/

XUMHUYECKUX JIEMCHTOB
J1. 1. MenpaeneeBa u
0COOEHHOCTH CTPOCHHSI
aATOMOB

21 | ®usznyeckue CBOMCTBA bu6anorexa [JOK
HEMETAIIOB. https://myschool.edu.r
ANOTpOINS HEMETAIOB u/

(Ha mpUMepe KUCIO0poa,
cepsl, pocdopa u
yriepo/a)
22 | XUMHUYECKHE CBOMCTBA bu6anorexa [JOK

rajJlor€HOB, CEPbI U UX
COEeIMHEHNU

https://myschool.edu.r
u/




23

XMUMHAUYECKHUE CBOMCTBA
azota, pocdopa u ux
COEIUHEHUU

bu6anorexa [JOK
https://myschool.edu.r
u/

24 | XuMH4eCcKre CBOMCTBA bu6anorexa [JOK
yriiepoja, KpeMHHUS U X https://myschool.edu.r
COCTUHCHUI u/

25 | [lpumenenue bubmmnoreka [{IOK
BaYKHCHIIIMX HEMETAJIOB https://myschool.edu.r
U WX COCIMHCHUI u/

26 | O6006meHNE U bubmmoreka IIOK
CUCTEMATH3ALINS 3HAHUI https://myschool.edu.r
o TemMe «HemeTamib. u/

Beruncnenus o
YPaBHCHHUSAM XHMHYCCKUX
peakuu u
TEPMOXUMUYCCKUC
pacy€ThI

27 | Ilpaktuyeckas padbora Ne bubnmnorexa [IOK
3. «Peurenue https://myschool.edu.r
AKCIIEPUMEHTAIBHBIX u/
3a7aq 1o TeMe
"Hemeranmsr"»

28 | KontpomnwsHas paboTa 1o bubnuoreka [JOK
TeMaM «MeTaiby 1 https://myschool.edu.r
«HemeTammp» u/

29 | Heopranuueckue u bubnmnorexa [IOK
OpPraHUYCCKUE KUCIIOTHI. https://myschool.edu.r
Heopraunueckue u u/

OpPTaHUYECKHUE
OCHOBaHMSI

30 | AmdorepnbIe bubnuoreka [IOK
HEOpraHUYECKUE U https://myschool.edu.r
OpraHUYecKHe u/

COCTMHCHHSI.
I'enetnueckast CBsI3b
HEOPTaHUYECKUX U
OpPraHNYECKUX BEIIECTB
31 | Pomb xumum B bubnmnoreka [JOK

oOecreyeHU N
9KOJIOTUYECKOM,
SHEPTETUYECKON U
MMUIIEBOM OE30ITaCHOCTH,
Pa3BUTHH MEIUITMHBI

https://myschool.edu.r
u/




32 | IlpencraBnenust 06 1 bubnuoteka [JOK
OOIIMX HAYIHBIX https://myschool.edu.r
TPUHIIAIIAX u/

MIPOMBITINIEHHOTO
MOJIYYEHUS BAXKHEUILINX
BEIIECTB

33 | Uenosek B mupe Bemiects | 1 bubnuoteka [JOK

U MaTepHaJioB https://myschool.edu.r
u/

34 | XuMus 4 310pOBbE 1 bubnmnoreka [{IOK

YeJI0BeKa https://myschool.edu.r
u/
OO611ee KOTUYECTBO YacCOB 34

110 MporpamMme




YYEBHO-METOJAMYECKOE OBECITEYEHUE OBPA30OBATEJIBHOI'O
I[TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBL JIJISA YYEHUKA
1. Xumus, 10 xknacc/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUYEHHON
0TBeTCTBEHHOCTHIO «/JPODA»; Akninonepnoe obiectBo «M3narenscTBo
«IIpocsewenue»
2. Xumus, 11 xnacc/ 'abpuensu O.C., OO0111ecTBO ¢ OrpaHUUYCHHOU
OTBETCTBEHHOCTHIO «[IPODA»; AkiinonepHoe o01iecTBo «M31aTenbeTBO
«IIpocBemenue»

METOAUYECKUE MATEPUAJIBIL JIUTA YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIbicoBa «Xumus Meroandeckoe nocodbue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMus B TeCTaX, 3a/1a4aXx,
ynpaxuenusx. 11 kmace» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc:
KoHnTponbsHbie 1 mpoBepoyHbIe paboThI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Breaenckas «Xumus 11 knacc: HactonbpHas
kHura s yautensi». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HacronpHas
KHHTa 7151 yautessi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OctpoymoBa «3aga4uu Mo XUMHUHU U
criocoObl ux pemeHus» - M.: «JIpoday, 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiracc moypodHbI€ IUIAHBI TT0 YU€OHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Boarorpam» Yuurens 2018ro.

8. M.A.Ps6oBa, Y.KO.HeBckas, P.B.JIuako «Tecthl mo xumuu 11 kimace», - M.
Oxk3ameH, 2019r.

9.9. O.C.I'abpuensn, U.I".octpoymoB «XUMHUYECKUH IKCIIEPUMEHT B TiiKouie 11
Kkiacc»; - M.: [lpoda. — 2019 rog.

HUDPOBLIE OBPA3OBATEJIbHBIE PECYPCHI U PECYPCBI CETHU
WUHTEPHET

Beenutenannsichttp://www.chemnet.ru I"'azeta « XumMust» u caliT ais yuurens «51
Uy Ha YPOK XUMUK

http://him.1september.ru Enunas xomnexuust [IOP: [IpenmeTHast KOJICKIHS
«XUMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
skcriepuMenThl: xumus. Komneknus Poccuiickoro o6meo0pa3oBaTeIbHOTO
nopTrasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnmkGepoBoii
http://www alhimik.ru Bcepoccuiickast oiumIzaia IIKOJILHUKOB 10 XHMHAN




http://chem.rusolymp.ru Opranndeckas XuMHs: 3JCKTPOHHBIA YISOHUK IS
CpPEIHEN LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBINA YICOHUK
http://www hemi.nsu.ru OTKpbITBIH KOJUTEK: XUMHUSI
http://www.chemistry.ru Juctaninonnas oauMIuaza mo XUMHU:
TEJIEKOMMYHHUKAIIMOHHBIA 00pa30BaTeNbHbINA IPOEKT
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