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IlosicHuTENBLHAA 3alICKA

@enepalbHBIi  TOCYIAPCTBEHHBIM  00pa30BaTelbHbI  CTaHIApT CPEOHEro  OoOIIero
o0pa3oBaHMs yCTaHABIMBACT TPEOOBaHMA K pe3yJabTaTaM OCBOCHHS OOYYaIOUIMMHCSA IMPOrpamMm
cpenHero ooOmero oOpa3oBaHHs (JIMYHOCTHBIM, METANpPEIMETHBIM M TpeAMeTHbIM). HayuHo-
METOIMYECKON OCHOBOM Uil pa3pabOTKH IJIAHUPYEMBIX PE3YIBTATOB 0CBOEHUS IPOrpaMM CpPEIHEr0
o0m1ero 00pazoBaHUs ABISICTCSI CHCTEMHO-IESTSIIEHO CTHBINA TIOTXO/T.

[Iporpamma mo XMMHM Ha YpOBHE cpeqHero oomiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 obpazoBanuu B Poccuiickoit @eneparnuny,
TpeOoBaHuii K pe3ynbTaraM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHON MPOTPaMMBbI CPEIHETO OOIIEro
oOpa3oBaHus, HpeAcTaBieHHbIX B denepaabHOM roCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
cpeanero oomiero ooOpazoBaHus, ¢ yuétoM «KoHuenmuu mpenoaaBaHus y4eOHOTO IpenMera
«Xumusi» B 00Opa3oBaTelbHBIX opranmu3anusax Poccuiickoit denepaiuu, pean3yrolux OCHOBHBIC
o0uieo0pa3oBaTeNbHbIE MPOrpaMMbl» M OCHOBHBIX IIOJIOKEHMH (enepalbHON  MPOrpaMMbl
BOCITHTAHUSI.

OcHOBY TTOIXOI0B K pa3pab0TKe MPOrpaMMbl TI0O XUMHUH, K OIIPEIEICHUIO O0IIel CTpaTeruu
00y4eHMsI, BOCIIUTAHUS U Pa3BUTHUS 0O0y4aIOUINXCSl CPEACTBaMU y4eOHOro mnpeaMera «XuMusy Jis
10—11 xmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIenTyalbHble mojiokeHus PI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeJIeH, co/ep)KaHus, pe3yabTaroB oOydeHUs U TpeOOBaHUN K YPOBHIO
TIOJITOTOBKH BBITTYCKHUKOB.

B cooTBeTcTBHM C JaHHBIMH TTOJIOKEHHUSIMHU MpOTpaMMa 1Mo XuMuH (0a30BBIH ypOBEHB) Ha
YpOBHE CpeHero oomiero 0opa3oBaHus:

yCTaHaBIWBaeT 00s3aTenbHOC (MHBAPUAHTHOE) TPEIMETHOE COJCp)KaHWE, OMPEesieT
KOJIMYECTBEHHbIE U KAYeCTBEHHBIE €r0 XapaKTEPUCTUKH Ha KaXJOM JSTare H3ydeHHs IpeaMeTa,
MpeycMaTpUBaeT MPUHIUIBI CTPYKTYPUPOBAaHUS COJEPKAHUSA U paclpeiesieHUs] ero mo Kiaccam,
OCHOBHBIM pa3JiesiaM U TeMaM Kypca;

na€T MPUMEPHOE pacipeiesieHue y4eOHbIX YacoB 10 TEMAaTHYECKUM pa3jiesiaM, PeKOMEH1yeT
MIPUMEPHYIO MOCIJIEA0BATEIbHOCTh U3YUYEHHUs OTACIBHBIX TEM Kypca C Y4ETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3CH, JIOTMKH y4eOHOTO MpolLiecca, BO3PACTHBIX 0COOCHHOCTEN 00yYatonInXCs
10-11 xaccos;

na€T METOIUYECKYI0 MHTEPIPETAIUIO 1eJIel U3yyeHus IpeMeTa Ha YPOBHE COBPEMEHHBIX
MPUOPUTETOB B CHCTEME CpenHero oOmiero o0pa3oBaHUS, COAEPIKATEIBHON XapaKTePUCTHKU
IUTAHUPYEMBIX PE3yIbTaTOB OCBOCHUS OCHOBHOM 0Opa30BaTENbHOI MPOrpaMMBbl CPEIHEro 00IIero
oOpa3oBaHMs (JUYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJOB Yy4eOHO-
M03HABATENLHOM AEITETbHOCTH YYSHHKA [0 OCBOCHHIO Co/Iep kaHus npeamera. [1o Bcem Ha3BaHHBIM
MO3UIMSAM B MpOrpaMMe IO XUMHUHU COONIOEHa MPEeMCTBEHHOCTh € (QenepaibHOil paboueit
IpOrpaMMoil OCHOBHOTO 00Iiero oopasoBanHus Mo xuMuM (Juis 8-9 KiaccoB 00pa30BaTENbHBIX
OpraHu3aiuii, 6a30BbIii yPOBEHB)

[Iporpamma 1o XMMuUU SABISIETCS OPUEHTUPOM JUI COCTABICHUS PabOUYMX MTPOrpaMM, aBTOPbI
KOTOPBIX MOTYT HPEATI0KHUTh CBOM MOAXO0J K CTPYKTYPUPOBAHUIO U MOCIIEN0BATEIbHOCTH U3YUEHHS
y4yeOHOTO Marepuaa, a Takke CBOE BHUJEHHE OTHOCHTEIbHO BO3MOXXHOCTH BBIOOpA BapHaTUBHON
COCTaBJIAIOIIEH CcoJlepKaHUs IPeAMETa JOTIOHUTENBHO K 00s13aTebHOM (MHBAPUAHTHOM) YacTH €ro
COJIEpKAHUS.

Xumudeckoe 00pa3oBaHHE, TOIy4aeMO€ BBITYCKHUKAMHM CpEeIHEeH IIKOJIbI, SBISETCS
HEOTHEMJIEMOH YacThi0 MX 00pa30BaHHOCTH. OHO CIIYXKHUT 3aBEpIIAIOLIMM 3TalloOM pealln3allui Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIIOYEBBIX I[EHHOCTEH, MPUCYIIUX IEJIOCTHONH cHCTEMe



XMMHUYECKOTO 00pa30BaHus. JTH IIEHHOCTH KacCAIOTCs MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMHUPOBAHUS
MHUPOBO33PEHUS U O0IIEH KyIBTYphl YET0BEKa, a TAKXKE SKOJIOTMYECKH 000CHOBAHHOTO OTHOIIICHHS K
CBOEMY 3JI0POBBIO U MPUPOAHOH cpere. Peannsyercs xumudeckoe 0Opa3zoBaHue 00yJarOmUXCsl HA
YPOBHE CpeHero o0mero o0pa3oBaHus CpeACTBAMH y4eOHOTO MpeaMeTa «XUMUs», COIepKaHue U
MMOCTPOCHUE KOTOPOTO OTPECIICHBI B IIPOTPaMMe 110 XUMHH € YIETOM CIEITUPUKNA HAYKH XHUMHH, €
3HAYCHHS B MMO3HAHWUU MPHUPOJBI U B MATEPHATBLHOM KM3HU OOIIECTBA, a TAKXKE C YIETOM OOIIMX
HeNeid W MPUHIMIIOB, XapaKTEPHU3YIOMIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEJHEro OOIIero
oOpazoBanust B Poccwmiickoit ®enepanum. Tak, Hampumep, npu (OPMHPOBAHUHM COICPIKAHUS
npeaMeTa «XUMUSD» YITCHBI CIICAYIONUE TIOJOKECHUS O crieni(rKe U 3HAaYCHUW HAyKH XUMUH.

XuUMHS Kak JJIEMEHT CHUCTEMBbI €CTECTBEHHBIX HayK WIPaeT OCOOYI0 pOJib B COBPEMEHHOM
[MBHJIN3AIIMN, B CO3JIAHUU HOBOHM 0a3bpl MarepuaibHOW KyiabTypbl. OHA BHOCHT CBOW BKIIAJ B
(dbopMHpOBaHUE PAIIMOHAIFHOTO HAYYHOTO MBIIIICHHS, B CO3/IaHUE IEJIOCTHOTO MPEACTABICHUsS 00
OKpYXKAOIeM MHpEe KaKk O €AWHCTBE MPHPOJBI M UYEIOBEKa, KOTOpoe (hOopMHUpYyeTcs B XUMHH Ha
OCHOBE TIOHUMAaHUs BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MUAPA, OCO3HAHUS B3aMMOCBSI3U MEXKTY
CTPOCHHEM BEIIEeCTB, UX CBOMCTBAMH M BOBMOYKHBIMH O0JIaCTSIMH TPUMEHCHHUS.

TecHO B3aMMOJICHCTBYSI ¢ JPYTUMHU €CTCCTBEHHBIMU HayKaMH, XHMHS CTaja HeOTheMJIEMON
JacThI0 MHPOBOU KYJIBTYPBI, HEOOXOUMBIM YCIIOBHEM YCITCIITHOTO TPYAA W KU3HU KaXKJIOTO YJICHA
obmiectBa. CoBpeMeHHasi XMMHUSl KaK HayKa CO3HJaTelbHas, Kak HayKa BBICOKMX TEXHOJIOTHH
HarpaBJieHa Ha pelIeHre TI00aIbHBIX MPOOIEM YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOIA,
SHEPTETHYECKON, TIHIIEBOH, SKOJIOTHYECKOI 0e301MacCHOCTH M OXPaHBI 3/I0POBBSI.

B cootBercTBMM ¢ OOmUMH TENSIMH W TNPUHIMIIAMH CPEIHETO OOIIero o0pa3oBaHUS
conepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbI YPOBEHb W3YUCHHS) OPHUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO IOJATOTOBKY OOYYalOIIMXCS, HEOOXOAUMYIO WM s
BBIPA0OTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOAOKEHUS 00pa30BaHUS B PA3IMUHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBisionmu npeaMera « XuMus» siBII0TCs 0a30Bble Kypchl — «Opranuyeckasi XUMHUs»
u «OO0mas ¥ HeopraHuveckas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHUSI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HayKd: cHCTE€Ma 3HAHWMM 10 HEOPTaHUYECKOW XUMUU (C BKJIIOUEHUEM 3HAHUU U3
o01el XMMUW) U OpraHuYecKor XuMun. GopMHUpOBaHUE JAHHOW CHCTEMbI 3HAHUH TIPH M3YyYCHUHU
npeaMeTa oOecreunBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCEI0 MHOI000pasusi BEIECTB Ha OCHOBE
0oOLIMX MOHATUI, 3aKOHOB U TEOPHM XUMUHU.

Crpykrypa copepkanusi KypcoB — «Opranudeckas xumus» U «OOmas u HeopraHuyeckas
XUMHs» cQOpPMHUpPOBaHA B MpOrpamMMme MO XUMHUU Ha OCHOBE CHUCTEMHOTO IMOJAXO0Jla K U3YyYCHHIO
yuyeOHOro wmarepuaia U oOOYCIOBJICHa HCTOPUYECKH OOOCHOBaHHBIM pa3BUTHEM 3HAHUN Ha
OmpeAenEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHWYecKOW XHWMHUU BeIIeCTBa
paccMaTpuBaIOTCS HA YPOBHE KJIACCHUECKOM TEOPUU CTPOEHHUSI OPraHUYECKUX COCAMHEHUN, a TaKxKe
Ha YPOBHE CTEPEOXUMHUYECKUX U IEKTPOHHBIX MPEACTABICHUN 0 CTpoeHHH BemlecTB. CBeneHust 00
M3y4aeMbIX B Kypce BEIIeCTBaxX JAlOTCs B PA3BUTUHU — OT YIIIEBOJAOPOIOB JI0 CI0KHBIX OMOIOTHUECKH
aKTUBHBIX COeqUHEHMI. B Kypce opranndeckoil XUMUU MOTy4arOT pa3BUTHE CHOPMUPOBAHHBIC HA
ypOBHE OCHOBHOTO 001Iero 00pa3oBaHUs MEpBOHAYAIbHbIC MPEACTABICHUS O XUMHYECKOH CBS3H,
KITaCCU(UKAIIMOHHBIX TPHU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O
XUMHYECKOUN peaKkiiuu.

[Ton HOBBIM yriiOM 3peHHs] B TpeaMmere «XuMus» 0a30BOr0 YPOBHSI paccMaTpHBAETCS
W3YYEHHBII Ha ypPOBHE OCHOBHOTO o0OIIero o0O0pa3oBaHUS TEOPETHUYECKHH Marepual W
(haKTONOTUYECKHE CBEJCHHS O BEIIeCTBaX M XMMHUYECKOW peaknuu. Tak, B 4YaCTHOCTH, B Kypce
«OO0mmasi U1 HeopraHuveckas XUMHs» OOyJaroImIMMCsl MPEIOCTAaBISIETCS BO3MOXHOCTH OCO3HATh



3HaUYEHHUE MEPHOJANYECKOTO 3aKOHA C OOLIETEOPETHUECKUX U METOJOJIOTUYECKUX MO3ULUH, ITyOxKe
MOHATh HCTOPUYECKOE U3MEHEHUE (PYHKIUI 3TOTO 3aKOHA — OT 0000Imaromeit 10 00bICHSIOMEH
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXXKHEHMIIMX BELIECTBAX, UX COCTABE, CTPOCHUH, CBOWMCTBAX W
IIPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKIMIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomnosHsgercd B Kypcax 10 u 11 kinaccoB aneMeHTaMu coJiepKaHusl, UMEIOITUMHU KYJIbTYPOJIOTHYECKUI
U MPUKJIAJHON XapakTep. JTU 3HaHUS CIIOCOOCTBYIOT HOHMMAHHUIO B3aUMOCBS3H XUMUHU C APYTUMHU
HayKaMH, pacKpblBalOT €€ poJib B I103HABATEIILHONW M MPAKTUYECKON JIEATENbHOCTU YEJIOBEKa,
CTIOCOOCTBYIOT BOCIIUTAHHUIO YBXKEHHSI K TIPOIIECCY TBOPUYECTBA B 0OIACTH TEOPUU U TPAKTHUECKUX
MPUJIOKEHUN XMMUHU, TIOMOTAIOT BBITYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO
3HAYMMBIX IPoOIEMax, CBA3aHHBIX C XUMUEH, KpUTHUECKH OCMBICINBATh HHPOPMALIUIO U TPUMEHSITh
e€ i TONOJHEHWs] 3HAaHWM, pelIeHHs HHTEUIEKTyaldbHBIX UM OKCHEPUMEHTaIbHBIX
HCCIIEI0OBATENbCKUX 33/1a4. B 1enom copeprkanue yueOHOTO npenMera «XUMUs» JaHHOTO YPOBHS
M3yYEHUs OPUEHTUPOBAHO Ha (OPMUPOBAHUE Yy OOYHaOLIUXCS MHUPOBO33PEHUYECKON OCHOBBI IS
MOHUMaHUs (QWIOCOPCKUX UAEH, TAaKMX KaK: MaTepuaibHOE€ €IUHCTBO HEOPraHMYEeCKOro u
OpraHMYecKoro Mupa, OOYyCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U CTPOEHUEM,
MMO3HABAEMOCTh MPUPOAHBIX SIBICHUN MyTEM SKCHEPUMEHTA U PEIICHUS MPOTUBOPEUUH MEXIY
HOBBIMHU (paKTaMHU U TEOPETUYECKUMHU NPEANOCHUIKAMH, OCO3HAaHHE POJIM XUMHH B PEIICHUU
9KOJIOTHYECKUX MpolieM, a Takke IpobieM cOepekeHUs IHEPreTUYECKUX pPECYpCOB, ChIPbS,
CO3/1aHHUS HOBBIX TEXHOJIOTHI U MaTepUaOB.

B nuane perieHus 3aad BOCIUTAHUSA, Pa3BUTUSA U COLMATN3AIMU 00Y4aOLINXCsl IPUHATHIE
IpPOrpaMMONl IO XHUMHUHU MOJXOAbI K OINpPEICIICHUIO COJAEPXKAHUA M IIOCTPOEHUS MpeaMeTa
IIPEeAYyCMaTPUBAIOT (OPMUPOBAHHUE Yy 00YyUaAIOIINXCS YHUBEPCAIBHBIX YU€OHbIX I€HCTBUM, MIMEIOLINX
0a30BO€ 3HAUEHHE sl PA3JIUYHBIX BHUJOB AEATEIBHOCTH: PEIICHUS MpoOieM, MOUCKA, aHalu3a U
00paboTku wmH(MOpPMAIMK, HEOOXOMUMBIX [UIi TNPUHOOPETEHUS ONbITa TMPAKTHYECKOW W
HCCIIEI0BATENIbCKON JIeATebHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IIO3HAHUU XUMMH.

B npakruke npenogaBaHusi XMMHUM Kak Ha YpOBHE OCHOBHOI'0 00111ero 00pa3oBaHus Tak U Ha
YPOBHE CPEHEro 0011ero 00pa3oBaHus, IIPH ONPEACICHUN COIEPKATEIbHON XapaKTePUCTUKY Lienen
U3y4YeHMs NpeAMEeTa HAaIpaBICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAAMLUOHHO MpPU3HAETCS
(GopMHpOBaHHE OCHOB XHMHYECKOM HayKd Kak o00JacTh COBPEMEHHOIO €CTEeCTBO3HaHU,
IIPAKTUYECKOM JESTEeNbHOCTH 4YeJOBEKa M KaK OJHOINO0 W3 KOMIIOHEHTOB MHUPOBOH KyinbTyphl. C
METOANYECKON TOUKM 3pEHUs TakOM MOJXOJ K ONpE/eNEeHUI0 Iesiell U3y4eHusl IpeaMeTa sBIIseTcs
BIIOJIHE OTPAB/IaHHBIM.

CoriacHO TaHHOM TOYKE 3pEHUS [TIABHBIMU LIETISIMU U3y4EHUS MTpeaMeTa «XUMUs» Ha YpOBHE
cpenHero obuero o6pa3oBaHus Ha 6a30BOM YPOBHE SIBIISIOTCS:

(dopMHpOBaHHE CHUCTEMbl XUMHUYECKHX 3HAHMM Kak BaXKHEWIIeW CcocTaBIAOLICH
€CTECTBEHHO-HAyYHON KApTHMHBI MHpa, B OCHOBE KOTOPOM JIEKaT KJIIOUEBBIE IIOHATHUSA,
(dyH1aMeHTalIbHbIE 3aKOHBl U TEOPHUH XUMHUH, OCBOCHME SI3bIKAa HAyKH, YCBOCHHME M IOHHMAaHHE
CYILIHOCTH JIOCTYIHBIX 0000IIEHN MUPOBO33PEHUECKOTO XapakTepa, 03HAKOMIICHHE C HUCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

¢dbopMHpOBaHHE M pa3BUTHE MPEACTABICHUNH O HAyYHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKHX PEaKINi, HeOOX0AUMBIX JJIsl IPUOOPETEeHHsI YMEHUI OpUEHTHPOBATHCS B MUPE BEIIECTB
U XUMHYECKHUX SIBIIEHUH, UMEIOIINX MECTO B IPUPOJIE, B TPAKTUUECKON U MOBCEIHEBHOM JKNU3HH;

pa3BUTHE YMEHHUI M COCOOOB JEATENLHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U OOBSICHEHUEM
XUMHUYECKOTO HKCIIEPUMEHTA, COOMIOAEHUEM MTPaBHil 0€30aCHOTO OOPAIeHHs C BEIeCTBAMH.

Hapsiny ¢ »TuM conepskarenbHas XapakTEpUCTUKA IIeJIed M 3aJad M3y4eHMs IpeaMeTa B



MporpaMMe Mo XUMHUHU YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMHU B
cucreme oémero cpenHero oopasopanus. CerofHs B NPENOJaBaHUU XUMHUU B OOJIBIICH CTENECHU
OTHAETCS MPENOYTEeHHE MPAKTHUECKON KOMIIOHEHTE COIepKaHusl 00ydeHUs, OpDUCHTUPOBAHHOHN Ha
MOJOTOBKY BBIMTYCKHHMKA IIKOJIBI, BJAJCIOMIET0 HE HAO0OpoM 3HaHUH, a (QyHKIMOHATHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMHU M YMEHUSIMUA aKTUBHOTO MOTYYCHHS 3HAHUM U TPUMEHEHUS X B
peanbHOM KU3HU JUIsl peIICHUs TPAKTUYECKHUX 3a]1a4.

B 9T01i cBSI3M NpH M3yUeHUU TpeaMeTa « XUMUsS» TOMHHHPYIOIIEe 3HAYCHUE MPUOOPETArOT
TaKHe LEJIU U 3a/1a4i, Kak:

ajanTanus o0yJaroluxcs K YCIOBHUIM JUHAMHYHO Pa3BUBAIOLIErOCs MHUpa, GOpMUPOBAaHUE
MHTEJJIEKTYallbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYJHHYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsAX,
CBSI3aHHBIX C BEIIECTBAMH M X TPUMEHEHUEM;

(dhopmupoBaHue y 00yUdarOMIUXCs KIIFOUYEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHITUH ), HIMEIOIITUX
YHUBEPCAJIbHOE 3HAYEHHWE Ul pa3jIMYHBIX BHUJAOB JAEATEIbHOCTH: pElIeHUs MNpoOieM, IOUCKa,
aHanu3a U 00paboTKM WHOOPMALMK, HEOOXOJUMBIX IS MPUOOPETEHHUs OMbITa ACSTEIBHOCTH,
KOTOpas 3aHMMaeT BaXHOE€ MECTO B TO3HAHMM XHMMHMM, a TakXKe /s OLEHKH C TO3ULUN
9KOJIOTHYECKOHM 0€30MaCHOCTH XapaKTepa BIUSHUS BELIECTB U XMMHUYECKUX MTPOIIECCOB HA OPraHU3M
YeJloBeKa U MPUPOIHYIO CPEny;

pa3BUTHE MO3HABATEJIBHBIX UHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEM
o0yJaromuxcsi: CIOCOOHOCTH CaMOCTOATENbHO MpUOOpeTaTh HOBBIE 3HAHMS 1O XUMHHU B
COOTBETCTBUM C XU3HEHHBIMU MOTPEOHOCTSAMH, HCIOJB30BaTh COBPEMEHHbIE HMH(OPMaLMOHHbBIE
TEXHOJIOTHH JUIsl TIOMCKA M aHaiu3a y4eOHOM M HaydHO-MOMYISpHON HMHGOpMAIMM XUMHYECKOTO
COJIEpKaHUS;

(dbopMHpOBaHUE U Pa3BUTHE y OOYyYaIOIIMXCA acCCOLMATUBHOTO M JIOTMYECKOTO MBIIUICHUS,
HaOJIIOIAaTeNTbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH,
MIPH IAHUPOBAHUH U MTPOBEICHUHN XMMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE y 0Oyyaronmxcsi yoexAEHHOCTH B TyMaHUCTUYECKON HAIMPaBIEHHOCTH XUMUU,
e€ BaXHOW pOJM B pELICHUH NIOOATBHBIX MNPOOJIeM palMOHAIBHOTO MPHUPOIONOIb30BAHMS,
MOTIOJTHEHUSI HHEPreTUYECKUX PECYpCOB M COXpPAHEHHUS MPUPOAHOTO PABHOBECHS, OCO3HAHUS
HE0OX0IUMOCTH OEpeKHOTO OTHOILIEHHS K MPUPONIE U CBOEMY 3J0POBbBIO, a TAKXKEe MPUOOpETECHUS
OTIbITA MCHOJB30BaHUS MOJYYEHHBIX 3HAHUHW JUIA NMPUHSATHS T'PAMOTHBIX PEIICHHM B CUTYyallHsX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

Henn u 3amaun u3ydeHUs NOpeAMeTa «XUMUS» TMOIYYUIU TOAPOOHYI0 METOAMYECKYIO
uHTeprpeTanuio B pasaene «[lmaHupyemble pe3ynbTaTbl OCBOCHHSI MPOTPAMMBI 10 XUMHUUY,
Omaronapst uemy obecredeHo 4€TKoe MPEICTABICHNE O TOM, KaKhe 3HAHHs U YMEHUSI UMEIOT IPIMOe
OTHOIIICHHE K pealn3allii KOHKPETHOH 1IeTH.

IInanupyemblie pe3yJbTaThbl 0CBOCHHUSI Y1€0HOI0 peaMeTa

denepalibHBIi  TOCYAAPCTBEHHBIM  0Opa30oBaTelbHbI  CTaHIApT CpEAHEro  oOIero
0o0pa3oBaHMs yCTaHABIMBAaeT TPEOOBaHMs K pe3ylbTaTaM OCBOEHHs OOydyaroIMMUCS MpOrpaMMm
cpenHero obmiero oOpa3oBaHUs (JIMYHOCTHBIM, MeETalpeIMETHbIM U mpeaMeTHbM). HaydHo-
METOANYECKO 0CHOBOM JUIsl pa3pabOTKH IIIAHUPYEMBIX PE3ylIbTaTOB OCBOCHHS IPOTPaMM CPEIHETO
o0r1ero 00pa3oBaHUS ABISAETCS CUCTEMHO-/1EATEIbHOCTHBIM MOXOI.

B COOTBETCTBUM C CHCTEMHO-ACSTEIBLHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
Pe3ynbTaToOB OCBOCHHUS IpeAMeTa «XUMUS» Ha YPOBHE CpeHEero oomiero oOpa3oBaHUs BbIJIEIEHBI
CIIEAYIOLUE COCTABIISAIOILHNE:



OCO3HaHHE OOyYaroIIMMMCS POCCHUICKON TIpakJaHCKOW HIAEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH U CAMOOIIPEIEIICHUIO;

HaJU4Yre MOTHUBAIIUU K 00yUEHUIO;

I[EJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOSKICHUH JMYHOCTH HAa OCHOBE KIFOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPagUIINil 0a30BOM HAYKU XUMMUH;

TOTOBHOCTh M CIOCOOHOCTh OOYyYaroIMXCs PYKOBOJCTBOBATHCSI B CBOEU JESITEIBHOCTH
LICHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKaMH, IPUCYIUIMMHU LEJIOCTHOM CHCTEME XHMHYECKOIO
o0Opa3oBaHus;

HAJIMYHE TIPABOCO3HAHUS SKOJIOTHUECKON KYIBTYpPHI U CIIOCOOHOCTH CTaBUTh LI U CTPOUTH
YKU3HEHHBIE IIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl 0CBOEHUS MpeaMeTa « XUMUs T0CTUTal0TCS B €IMHCTBE yUeOHOM
U BOCIIUTATENIbHOM NEATENbHOCTH B COOTBETCTBUU C T'yMaHUCTHUYECKUMHM, COLUOKYIBTYPHBIMHU,
JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMHU U HJ€ajJaMH POCCHIICKOTO TIpakJJaHCKOro o0O0IlecTsa,
MNPUHATHIMU B OOIIECTBE HOPMaMM U TpaBUJIAMM MOBEIEHUS, CIOCOOCTBYIOIIMMH IpolieccaM
CaMOIIO3HAHHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHHUS JTMUYHOCTH 00y4YaIOLIUXCS.

JIMuHOCTHBIE pe3yJIbTaTbl OCBOCHUS MpenMera «XHUMHs» OTpaxaioT C(hHOPMUPOBAHHOCTD
OTIbITA TIO3HABATEIBHON U MPAKTHUUYECKOM JIeATENbHOCTH 00yJaroIUXcs 10 pealn3aluy NPUHATHIX B
oOuiecTBe IIEHHOCTEH, B TOM YHUCIIE B YaCTHU:

1) rpaaaHCKOTO BOCIIUTAHUS:

OCO3HaHMs 00y4aroImMMHCSI CBOMX KOHCTHUTYLIMOHHBIX MpaB M 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U IPaBOIOPSIKY;

IIPEICTABICHAS O COLMAIBHBIX HOPMax M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOLICHWHM B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NESATENBHOCTH IPU CO3JAHUU YYEOHBIX MPOEKTOB,
peleHNH y4eOHBIX U T03HABATEIbHBIX 3a/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U NMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI JAPYrux
IIPU aHAJIM3€ PA3JIMYHBIX BUIOB YU€OHOH EATEIbHOCTH;

2) naTpUOTHYECKOTIO BOCIUTAHMUS:

LIEHHOCTHOI'O OTHOILLIEHUS K UICTOPUYECKOMY M HAyYHOMY HACJIECIUI0 OTEYECTBEHHON XUMMH;

YBa)KEHMS K IIPOLIECCY TBOPUYECTBA B O0JIACTH TEOPUU U MPAKTUYECKOTO NPUMEHEHHS XMMHUH,
OCO3HAHUS TOT0, YTO JOCTHIKEHHS HAyKH €CThb Pe3y/bTaT JJIUTENbHBIX HaONI0NEeHUH, KPOOTIMBBIX
9KCIIEPUMEHTAJIbHBIX [IOUCKOB, IOCTOSHHOTO TPYAA YUYEHBIX U IIPAKTUKOB;

MHTepeca U N03HaBaTeIbHbBIX MOTUBOB B MOJIYYEHUH U MOCIEIYIOLIEM aHaINU3e HH(POpMaLUU
0 NIEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMSL:

HPAaBCTBEHHOI'O CO3HAHHUS, ITUUECKOTO MOBEICHUS;

CMOCOOHOCTH OLIEHUBATh CUTYallMH, CBSI3aHHbIE C XUMHUUECKUMHU SIBICHUSAMH, U IPUHUMATh
OCO3HAHHBIE PEUIECHHS], OPUEHTUPYACH Ha MOPaIbHO-HPAaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBaTb CBO€ IIOBEJEHME M IIOCTYNIKM CBOMX TOBapHILEHd C TO3HLHN
HPAaBCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHUE MOCJIEICTBUI ITUX MOCTYIKOB;

4) hbopmMHUpOBaHUs KYIBTYphI 310POBbSL:

MOHMMaHMsI I[IEHHOCTEeH 3J0poBOro M Oe3omacHoro oOpas3a JKHU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY M ICUXUYECKOMY 3/10POBBIO;

COOJTIONIEHHSI TTPaBMII O€30I1aCHOTO 0OpaIlEeHHsI ¢ BEIIECTBAMU B OBITY, TOBCEIHEBHON KU3HH
U B TPYAOBOH AEATEIBHOCTH;

MOHUMAaHHMSI IEHHOCTH MPaBHJI HHIUBU1YaIbHOTO U KOJUIEKTUBHOTO O€3011acHOTO MOBEICHHS



B CUTYAIIUSX, YTPOXKAIOUIMX 37I0POBBIO U KU3HHU JIIONIEH;

OCO3HAaHUS TIOCJIEJACTBUM W HENPUATUS BPEAHBIX MPUBBIYCK (YHOTpPEOJICHUSI aJIKOTOJIs,
HapKOTHKOB, KypeHHUS);

5) TpynoBOTO BOCIUTAHMUS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTHU B  Y4€OHO-HCCIIEOBATEIILCKOM  JCSTEIBHOCTH,
00IIeCTBEHHO TOJIE3HOM, TBOPUYECKOW U IPYTUX BHIAX JACATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3a7ad COLUAIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IKOJIbI);

MHTEpeca K IPaKTHIECKOMY U3yYCHHUIO IPO(ECCHil pa3IMyHOTO PO, B TOM YHCJIe HA OCHOBE
MIPUMEHCHHSI TPEIMETHBIX 3HAHUH TI0 XUMHUH;

YBaXEHUS K TPYLY, JIOIIM TPYyIa U pe3yabTaTaM TPyJI0BOH NeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBHUAYATHHON TPAaeKTOPUH 00pa30BaHUs, Oyayien
npodeccuu U peanu3alii COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEN K XMMHUH, UHTEPECOB U OTPeOHOCTEN 00111eCcTBa;

6) 9KOJIOTMYECKOTO BOCIIUTAHUS:

9KOJIOTHYECKH 11€J1eCO00Pa3HOr0 OTHOIICHUS K MPHUPOJE, KaK HCTOYHHUKY CYIIECTBOBAaHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHUS TI0OATBHOTO XapakTepa JKOJIOTHYECKHX TPOOIeM, BIUSHHUS IKOHOMHYECKUX
MPOIECCOB HA COCTOSHUE MPUPOTHOMN M COIMATBLHON CPENbI;

OCO3HaHUSI HEOOXOAMMOCTH HCIOJBb30BAHMS JOCTHIKEHUN XUMUHU JJIA PEHICHUS BOMPOCOB
PaIMOHAIBLHOTO MTPUPOIOTIONH30BAHMUS,

AKTUBHOTO HENPUSTUS JACUCTBHI, NMPUHOCAIIMX BpEIl OKpYXKalolled NPUPOIHOM cpene,
YMEHHSI MPOTHO3UPOBATH HEOIArONpPUATHBIE SKOJOTHYECKHE TMOCIEACTBUA MPEANPUHIMAEMbIX
JNEUCTBUN U MPETOTBPAIATh UX;

HaJIM4YUs PAa3BUTOTO HKOJIOTMYECKOTO MBIIIJICHHUS, SKOJIOTHYECKON KYIBTYpbI, OIBITa
NEeSITEIbHOCTH ~ DKOJIOTUYECKOW  HAaNpaBICHHOCTH, YMEHHUS  PYKOBOJACTBOBaTbCcs HMHU B
M03HABATENIbHOM, KOMMYHUKATUBHOW M COLIMAJIBLHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOATH UACOJIOTUN XeMopoOuu;

7) LEHHOCTH HAy4YHOTO TO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOLIECTBEHHON MPAKTHUKHU;

MOHUMAaHUS CHeMU(PUKA XUMHUHM Kak HayKH, OCO3HaHUS €€ poiu B (POPMHPOBAHHUU
paIMOHAIBFHOTO HAyYHOTO MBINIJICHHS, CO3/IaHUU IIEIOCTHOTO MPEICTaBICHHs 00 OKpYy)KaroleM
MHUpE KaK O €IMHCTBE IPUPOJIbI U YEIIOBEKA, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH U pPelIeHUun
po0ieM COXpaHEHUs! IPUPOTHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0CO0OI 3HAUMMOCTH XUMHUHU Ui COBPEMEHHOW UMBUIM3ALMU: B €8
T'YMaHUCTHYECKOW HAmpaBIEHHOCTH W BaXXKHOW PONM B CO3JaHUM HOBOW 0a3pl MaTepualibHON
KYJABTYpBI, PEIICHHH T[IOOANbHBIX MPOOIEeM YCTOWYHMBOIO pPa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUUYECKOM, MUILIEBOM U SKOIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECTIeUeHUU
YCIOBUH YCHENIHOTO TPY/Aa U IKOJIOTHYECKH KOM(POPTHOU KU3HU KaKIOTO YIeHa OOIIEeCTBa;

€CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH: TIOHUMAHUS CYI[HOCTH METOJOB  TO3HAHMS,
WCIOJIb3YEMBbIX B E€CTECTBEHHBIX HAyKaX, CIMOCOOHOCTH HCIONB30BaTh MOJNy4aeMble 3HAHUS IS
aHanM3a ¥ OOBSICHEHHUS SIBJICHUN OKPY)KAIOIIETO MUPa U MPOUCXOISAIINX B HEM U3MEHEHHM, YMEHUS
nenaTh 000CHOBAaHHBIE 3aKIIOUEHUS] HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C IENbI0
MOJIY4E€HHUSI I0CTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENTHHO MCIIOJIb30BaTh XUMUYECKUE 3HAHUS JIJIS PEIIeHUs TpoOieM B



PCAJbHBIX )KU3HCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHHUIO U UCCIIEIOBATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH W CHOCOOHOCTH K HENpPEPhIBHOMY OOpa30BaHUI0O U CaMOOOpA30BAaHHUIO, K
AKTHUBHOMY IIOJIYUYCHUIO HOBBIX 3HAHUHU 110 XUMUHU B COOTBETCTBUH C JKU3HCHHBIMU HOTpe6HOCTHMI/I;

MHTEpeca K 0COOCHHOCTSIM TPYAA B PA3IMYHBIX cepax NpoheCcCHOHATBHON NS TeTHHOCTH.

MerarnpeaMeTHbIE pe3ylbTaThl 0CBOCHUS y4EOHOT0 IpeaMeTa « XUMUSA» Ha YPOBHE CPEHETO
o0m1ero 00pa3oBaHuUs BKIIOYAIOT:

3HaUMMBIC Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYUYAIOMIMXCS MEXAUCIUILUTHHAPHBIC
(Mex1penMeTHbIe) OOIIEHAYYHbIE TOHATHUS, OTPAaXKAIOIINE LIEJIOCTHOCTh HAyYHON KapTHHBI MUpPA U
CHCIII/I(i)I/IKy MCTOJOB IMO3HAHUS, HCIIOJIIB3YCMbIX B CCTCCTBCHHBLIX HaAyKaxX (MaTepm{, BCIIIECTBO,
SHEPTHUsl, SIBJICHHUE, MPOIECC, CUCTEMa, HAYYHBIN (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeI0BaHNE, HAOMIONCHHE, U3MEPEHHE, SKCIIEPUMEHT U JpYTHeE);

YHHUBEpCaJIbHbIE yueOHbIe AeCcTBUS (TIO3HABaTEIbHbIE, KOMMYHUKATUBHBIE, PETYIATUBHBIE),
obecnieunBaromue (GopmupoBanue (QPyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHOW KOMIIETCHIIUU
00yUaroInuXCs;

CHOCOOHOCTh ~ OOy4alolIUXCS  MCIOJNBb30BaTh  OCBOCHHBIE  MEXAMCUUIUIMHAPHBIE,
MHPOBO33pEHUYECKHE 3HAHUS U YHUBEpCcalbHbIe yueOHbIE ISHCTBUS B IO3HABATEIbHON U COLTMAILHOM
MIPAKTUKE.

MeranpeaMeTHble pe3yabTaTbl OTPaXarOT OBIAJCHHE YHUBEPCAIBbHBIMU  Yy4EOHBIMU
IMO3HaBaTCJIbHBIMU, KOMMYHHUKATUBHBIMU U PETYIATUBHBIMU ﬂeﬁCTBHHMH.

OgnajieHue YHUBEPCAIBHBIMU YIeOHBIMH ITO3HABATCIILHBIMU JICHCTBUSMMU:
1) 6a3oBbIe JOTUYECKUEC ICHCTBHUS:

CaMOCTOSITENIbHO  (DOpMYIUpPOBaTh M aKTyaJU3UpOBaTh MpoOIeMy, BCECTOPOHHE €€
paccMarpuBarh;

OTpEAENATh UENHU JEeATEIbHOCTH, 3aJaBas HapaMeTpbl W KPUTEPUU HUX JIOCTHUKECHHUS,
COOTHOCHUTD PE3yNIbTaThl AEATEIbHOCTU C IOCTABICHHBIMU LEISIMH;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MPUEMBI JIOTHUYECKOTO MBIIIJICHUS — BBLICTATH
XapakTepHble MPU3HAKK TMOHATHM W  yYCTaHABIMBAaTh WX B3aUMOCBA3b, HCIOJbL30BaTh
COOTBETCTBYIOIIHME MOHATHUS JJIs1 OObSICHEHUSI OT/IENIbHBIX (DAaKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHMS U KPUTEPHUH I KIACCU(UKAIIUU BEIIECTB U XMMHUECKUX PEaKIIHii;

yCTaHABIUBATh PUYMHHO-CIICACTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBICHUSIMH,

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, IeTyKTUBHbBIC, 10 aHATIOTHH), BBISBIISATH
3aKOHOMEPHOCTH M TPOTHUBOPEYHS B PACCMATPUBAEMBIX SBICHUSX, (DOPMYIHPOBATH BBIBOIBI U
3aKJIIOYCHHUS;

MPUMEHATh B IMpoIlecce MO3HAHMS, UCMOIb3yeMble B XUMUU CHMBOJIMYECKHE (3HAKOBBHIE)
MOJIeNH, TIPe0Opa3oBbIBaTh MOJIENIbHbBIE MPEACTABICHUS — XUMUYECKHI 3HaK (CHMMBOJI) 2JIEMEHTa,
XuMHuueckas GopMyna, ypaBHEHHE XUMHUECKON PeakIny — P PEIIeHNH YIeOHBIX TO3HABATEIbHBIX
U TPaKTUYECKUX 3aj]a4d, MPUMEHITh HA3BaHHbIE MOJIENbHBIE MPEICTABICHUS MJIs BBISBICHUS
XapaKTePHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BBIE UCCIIEOBATEIBCKUE ICHCTBUS:

BJIQ/IETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMSI BEUIECTB U XUMUUYECKUX PEAKIINN;

dbopMynupoBaTh IeNM W 3a0a4d  UCCIEIOBAHUS, WCIONB30BAaTh TIOCTABICHHBIE U
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JIJIS
(hopMUPOBaHUS THIIOTE3BI 110 MPOBEPKE MPABUILHOCTH BBICKa3bIBAEMBIX CY)KJICHUM;



BJIA/ICTh HaBbIKAMM CAMOCTOSATEIBHOIO IUIAHUPOBAaHUS M IPOBEICHUS YYEHHYECKUX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBAaTb yMEHHUs HAOIIOAATh 3a XOJ0M IIPOLIECcCa, CaMOCTOATEIbHO
MIPOTHO3UPOBATh €ro  pe3ynprar, (opmyaupoBate OOOOIIEHHS W BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YIbTAaTOB HCCIEIOBAHUS, COCTABISATH OOOCHOBAHHBIM OTYET O MPOJCIAHHOMN
pabore;

npuoOpeTaTh OMBIT YYCHWYECKON HCCIIENOBAaTEIbCKOM ¥ TMPOEKTHOW JEATENbHOCTH,
MPOSABIATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pPELIEHUS
MIPaKTUYECKUX 3aj1a4, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS.

3) pabota ¢ uHpOpMAaITHCHi:

OPUEHTHPOBATHCS B Pa3IMUHBIX UICTOYHUKAX UH(POpMaLIUY (HayYHO-TIOMYJIIpHAas JIUTeparypa
XMUMHMUYECKOTO COJEp)KAHMs, CIpaBOYHbIE TOcoOus, pecypcbl MHTepHera), aHaIU3UPOBATH
MH(}OPMAIMIO PAa3IMYHBIX BUIOB U (JOPM MPEICTABICHUSI, KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh
1 HEPOTHUBOPEUUBOCTb;

(dbopMynupoBaTh 3ampochl M TNPUMEHATh pPA3JIMYHbIE METOABl IpPHU TOUCKE U OTOOpe
nH(popMaIuu, HEOOX0IMMOH JUIsI BHITIOJTHEHUS YUeOHBIX 3aa4 ONpPeIeIEHHOTO TUIIA;

MPUOOpPETaTh OMBIT HCIOJB30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAaJIbHYIO (opMy mpeacTaBieHUuss MHPOpMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIHIbI, PUCYHKU U JPYTUeE);

MCIOJIb30BaTh HAyUHBIH S3bIK B KAYECTBE CPEACTBA TP PabOTE C XUMUYECKON HH(pOPMAIIUE:
MPUMEHATh MEXIpEAMETHbIC ((U3MUECKHEe M MaTeMaTHYeCKHUE) 3HAKH M CHUMBOJBI, (OPMYIIBI,
ab0peBUaTypbl, HOMCHKJIATYPY;

UCIOJb30BaTh U MPe0Opa30BbIBATH 3HAKOBO-CUMBOJINYECKHE CPEACTBA HANISAHOCTH.

OBnazieHne yHUBEPCAIbHBIMM KOMMYHUKAaTHBHBIMU JIEHCTBUSAMMU:

3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYXJaeMOM TeMbl B XOJA€ AMANOra W/WINM AUCKYCCHUH,
BBICKa3bIBaTh  UJAEU, (OpPMYIUPOBaTb CBOM  NPEAJIOKEHUS  OTHOCHUTEIIBHO  BBIOJIHEHMS
IPEIOKEHHOH 3a/1aui;

BBICTYNIaTh C IPE3CHTALMEH pe3ylbTaToB IO03HABATENLHOW JESITEIbHOCTH, HOJYYEHHBIX
CaMOCTOSTEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIIIOJHEHUH XUMUYECKOTO SKCIIEPUMEHTA,
IIPAKTUYECKOM paboOThl MO MCCIEAOBAHUIO CBOWCTB M3Y4aeMbIX BELIECTB, pealu3alud y4eOHOro
npoekrta M (GOpMYIMpPOBATh BBIBOJABI [0 pe3ylbTaTaM IMPOBEAEHHBIX MCCIEAOBAaHUN MTyTEM
COIVIaCOBaHMS MO3ULMHI B X0/1€ 0OCYKJIeHHUs U OOMEHA MHEHUSAMHU.

OBgnazieHue YyHUBEPCAIbHBIMU PETYIATUBHBIMU AEHCTBUSIMMU:

CaMOCTOSITENIFHO ITUIAHHPOBATH M OCYIIECTBIATH CBOIO IIO3HABATEIBHYIO EATEIBHOCTD,
ompenenss e€ LeMM M 3aJa4d, KOHTPOJMPOBAaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeajaraéMblii  anropuT™M AEUCTBUI NpPU BBINOJIHEHUM Y4YeOHBIX W MCCIIENOBaTEIbCKUX 3ajad,
BbIOMpaTh Hambosee 3(h(HeKTUBHBINA CIOCOO0 MX pelIeHHs ¢ Y4ETOM MOJYYEHHUS HOBBIX 3HAHHUU O
BEIIECTBAX U XUMHUUECKUX PEAKIMIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JIeATEIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

[IpeameTHbIe pe3ynbTaThl OCBOGHUS NMPOrPaMMbl CPEJHETO 00Iero oOpa3oBaHus MO0 XUMUHU
Ha 6a30BOM ypOBHE OPMEHTUPOBAHBI Ha 0OecreueHNe MPEeUMYILECTBEHHO 00111e00pa3oBaTebHON U
OOIIEKyIbTYpHOH TMOArOTOBKM oOywaromuxcsi. OHU BKIIOYAIOT crenupuueckue A y4eOHOTro
npeaMera «XuMUs» HaydyHble 3HAHHsI, YMEHHS U CIOCOObI ISHCTBUI IO 0CBOEHHIO, MHTEPIPETalluU
U MpeoOpa3oBaHUIO 3HAHUM, BUJIBI JAEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS M IMPUMEHEHHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX M pealbHBIX KM3HEHHBIX CUTYallUsX, CBS3aHHBIX ¢ XUMHeH. B



MporpaMMe Mo XUMHUH MPEAMETHBIC Pe3yJAbTaThl MPEACTABIICHBI M0 T0JIaM U3Y4YEHHUS.

K konmy oOywenust B 1l kiacce mpeaMmeTHble pe3yiabTaTbl OcBOeHHsS Kypca «OOmas u
HEOPraHUYeCKasi XUMHUS OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: 0 XUMHYECKOMN COCTABJISIOLLIEH
€CTEeCTBEHHO-HAYYHOW KApTHUHBI MHpA, PpOJIM XUMUU B TO3HAHUU SIBJICHUH TPUPOIBL,
B (opMHpOBaHMHM MBINUICHUS H KYIBTyphl JHYHOCTH, €€ (YHKIMOHAIBLHOW TI'PaMOTHOCTH,
HEOOXOTMMOM /ISl PEIICHUs MPAKTUYCCKUX 331349 U IKOJOTHYECKH 000CHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBbIO U PUPOAHON CPELIE;

BIIJICHUE CUCTEMOM XUMHUECKUX 3HAHUN, KOTOPasi BKIIOYACT:

OCHOBOTIOJIATAIOIINE MTOHATHUS (XUMUUYECKHI JIEMEHT, aTOM, U30TOTI, S-, P-, d- SIEKTPOHHBIE
opOUTamTM  aToMoB, WOH, MOJIEKYIIa, MOJTb, MOJISIpDHBIE ~ 00BEM, BaJICHTHOCT,
ANIEKTPOOTPHUIIATEIIBHOCTh, CTEMEHb OKUCIEHUs, XHUMHUYEeCKas CBs3b (KOBAJICHTHAs, HWOHHAs,
METAJTHYECKasi, BOJOPOIHAS), KPUCTAUTMYECKAs PEIIETKA, THUITI XUMUUYECKUX PEaKIuil, pacTBOD,
ANIEKTPOIUTHI, HEAJICKTPOIUTHI, IEKTPOJUTHUECKAS AUCCOLMAIINS, OKUCINUTEIh, BOCCTAHOBUTEIND,
CKOPOCTh XUMUYECKOM peaKIuu, XUMHUECKOE PAaBHOBECHE);

TEOPUU W 3aKOHBI (TEOPHS DIEKTPOJUTUYECKON JTUCCONMAINU, TEPHOJUYCCKUN 3aKOH
.. Menneneena, 3aKOH COXpaHEHHUS MaccChl BEIIECTB, 3aKOH COXpaHEHUS
Y TIPEBpAIEHUS DHEPTUH MPH XUMHUYECKUX PEAKIHAIX), 3aKOHOMEPHOCTH, CUMBOIMYECKUN SI3BIK
XUMUH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIE B OCHOBE TOHUMAHUS IPUYMHHOCTH U CHCTEMHOCTH
XUMUYECKUX SBJICHHUH, (DaKTOJIOTUIECKHE CBEICHHS O CBOMCTBAX, COCTABE, OTYyYEHUN U O€301TaCHOM
WCIOJIb30BAaHUU BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON NEATEIbHOCTU
YEJI0BEKa;

c(hOpPMHUPOBAHHOCTH YMEHU BBISIBIISATH XapaKTepHbIE MPU3HAKY MMOHATHUI, YCTaHABIUBATh X
B3aMMOCBSI3b, HCHOJIb30BaTh COOTBETCTBYIOIINE NOHATHUS MPU ONMHCAHUM HEOPraHUYECKUX BEIECTB
U UX MPEBpAILCHUH;

c(hOpMUPOBAHHOCTh YMEHUI HCII0JIb30BAaTh XUMHUYECKYIO CUMBOJIUKY
JUIA COCTaBJIeHHUs (OpPMYN BEIIECTB W YPaBHEHMH XHMHUYECKUX pPEaKIui, CHCTEMaTHUYeCKyIO
Homenkiatypy (IUPAC) u TpuBHalIbHBIC HA3BaHUS OTICIBHBIX HEOPraHUYECKUX BEIIECTB (yrapHbIi
ra3, ynIeKUCIbId ra3, aMMHUak, rainéHas M3BECTb, HEram€Has U3BECTb, IMThEBAs COAA, MUPUT U
Jpyrue);

c(hOpMUPOBAHHOCTh YMEHUI ONPEAENATh BaJCHTHOCTh U CTENEHb OKHCICHUS XUMHUYECKUX
SIIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XMMHUYECKOW CBs3M (KOBaJeHTHAas, WOHHas,
MeTaJlInYecKasi, BOJOPOJAHAs) B COCAUHEHMSIX, TUI KPUCTAIIMYECKON pEmETKH KOHKPETHOTO
BEIIECTBA (aTOMHasl, MOJICKYIISIpHAsl, MOHHASI, METAJUTMUECKasi), XapaKTep CPeibl B BOJHBIX paCTBOpax
HEOPraHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHM yCTaHABINBATh IPUHA/IEKHOCTh HEOPraHUYECKUX BEIECTB O
X COCTaBy K OMNpenei€HHOMY KIAacCy/Tpylnme COeIuHEHUH (MpOoCThle BElIecTBA — METaIbl H
HEMETaJTbI, OKCU/IbI, OCHOBAHMS, KUCIOTHI, aM(POTEpHBIE THAPOKCHIBI, COIIH);

c(hOpMHUPOBAHHOCTH YMEHUH pacKphIBaTh CMBICH Niepuoaudeckoro 3akoHa /(.M. Menneneesa
u JEMOHCTPUPOBATh ero CHUCTEMATU3HUPYIOUIYIO, O0OBSICHUTENBHYIO
Y IPOTHOCTUYECKYIO PYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh AEKTPOHHOE CTPOECHUE aTOMOB XMMHUYECKHUX
anemeHToB 14 mepuonos llepuogumueckoin cucreMbl xumuueckux snnemeHToB .M. Menneneena,
UCIIONIB3YS TOHSATUS «S-, P-, d-dNMEKTPOHHBIE OPOUTANNY, «IHEPIeTUUYECKUE YPOBHUY», OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMUYECKUX 3JIEMEHTOB M UX COEIMHEHMI MO mepuojam u
rpymnmnam [lepuoanueckoit cucremel XumMudeckux 3neMeHToB .M. Meneneesa;



c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOITBEPKIATh CYIIECTBOBAHUE TCHETHUECKON CBS3U
MEX]ly HEOPraHMYECKUMHU BEIIECTBAMHU C MOMOIIbI0 YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKHX
peakiuu;

c(OpMHPOBAHHOCTH YMEHHUS KJIaCCH(HUITUPOBATH XUMUYECKUE peakiuu
10 PA3JIMYHBIM IMPU3HAKAM (YHCITY H COCTABY pearupyrOIIMX BEIIECTB, TEIUIOBOMY dPPEKTy peakinu,
M3MEHEHHUIO CTENEHEHN OKHCIIEHMSI IIEMEHTOB, 00OpaTUMOCTH PEAKIIMH, YYACTHIO KaTajln3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUW COCTABIISITh YPABHEHUS PEAKIMI PA3IMYHBIX TUIIOB, TIOJHBIC U
COKpaIiEHHbIC ypaBHEHUS peakiuit HOHHOTO obMeHa, YUUTHIBAS yCJIOBHS,
MPU KOTOPBIX 3TU PEAKINH HOYT 10 KOHIIA;

c(hOopMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIINH, TIOATBEPKIAIOIINE KAYECTBEHHBIA COCTAaB
Pa3IMYHBIX HEOPraHUYECKUX BEIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPTAaHUUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOTO OajlaHCa 3TUX PeaKIINii;

c(hOpMUPOBAHHOCTh YMEHUH OOBSCHITH 3aBUCHMOCTH CKOPOCTH XUMHYECKOW PEaKIMH OT
Pa3IUYHBIX (hakTopoB; XapaxkTep CMEIIeHUS XUMHUYECKOTO paBHOBECHS
B 3aBUCHMOCTH OT BHemTHero Bo3aeicTBus (mpunimmn Jle [llarense);

C(hOpMUPOBAHHOCTh YMEHUW  XapaKTepU30BaThb XHMHUYECKHE TIPOIECCHI, JIC)KAIIHE
B OCHOBE TPOMBINIJICHHOTO TMOJTYYCHHS CEPHOW KHUCIOTHI, aMMHaKa, a TaKkke C(HOpPMUPOBAHHOCTH
MpeICTaBIeHU 00 OOIIMX HAyYHBIX MNPUHLHUIAX K SKOJOTHYECKHX MpoOieMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTH YMEHUH MTPOBOANUTH BHIYMCIICHUS C UCIIOIB30BAaHUEM TOHSATHUS «MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOUIEHWM Ta3oB MPH XUMUYECKUX PEaKLHUAX, MacChl
BEIeCTBA UM 00BbEMA T'a30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM 00bEMY OJTHOTO M3
YYacTBYIOIIMX B PEaKIMH BEUIECTB, TEIIOBOTO 3¢ ¢deKTa peakiy Ha OCHOBE 3aKOHOB COXpPaHEHUs
MacChl BEUIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOINIOAaTh MpaBHUJia TOIb30BAHUS XUMHUYECKOM MOCYyIOH u
nmabopaTtopHbIM 000pyIOBaHUEM, a TaKXKe MpaBuiia oOpallleHus: C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKIUHUSMU IO BBITOJIHEHUIO JTA00PATOPHBIX XMMHUECKHUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUUM IJIAHUPOBATb M BBINOJHATh XUMHUYECKHH HKCIEPUMEHT
(pasnokeHue MEepOKCHAa BOJOPOJa B MPUCYTCTBUU KaTallM3aTropa, ONpeeieHue Cpellbl pacTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAILHOTO MHAMKATOPA, BIUSHHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh
XMUMHYECKOM peakiuu, peakiuu HOHHOTO 0OMeHa, KaueCTBEHHbIE PEeaKIK Ha cynbdar-, kapOoHaT-
U XJIOpU/I-aHUOHBI, Ha KATHOH aMMOHMSI, PELLICHNE SKCIIEPUMEHTAIIbHBIX 33/1a4 10 TeMaM «MeTaib»
u «Hemeramibiy) B COOTBETCTBUU
C TpaBWIaMU TEXHUKH O€30MacHOCTH TMpHU OOpalllEeHUH C BeUIECTBAMU M J1abOpaTOpHBIM
oOopynoBaHueM, MPEACTABIATh pE3yIbTaThl XWMUYECKOTO OKCIEpUMEHTa B ¢GopMe 3amucu
ypaBHEHUI COOTBETCTBYIOIINX PEAKINi 1 POPMYTUPOBATH BHIBOIBI HA OCHOBE 3TUX PE3YNIbTATOB;

c(hOPMUPOBAHHOCT, YMEHUW KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POpPMAIHIO,
MOJIy4aeM Y0 M3 Pa3HbIX HCTOUHUKOB (CPEICTBA MACCOBOM KOMMYHHKAIMK, HTEpHET U APYTUX);

c(hOPMHUPOBAHHOCTh YMEHMI COONIONATh TIpaBUIa OSKOJOTHYECKH IIEeTIEeCO00pa3HOTro
MOBENEHUS B OBITY W TPYIOBOH JEATENHHOCTH B IENSAX COXPAHEHHUS CBOETO 3/I0POBBS
U OKpYXaIlel NpUpPOJAHON Cpelbl, 0CO3HABATh OMACHOCTh BO3ICHCTBUSA HA >KUBBIE OPraHU3MBbI
OnpeenEHHBIX BEIIECTB, NoHUMas CMBICI roKazarens K, MOSICHATh
Ha TpUMepax CHocoObl YMEHBIIEHUS W TPEAOTBpAIIEHUS UX BPEIHOTO BO3ACHCTBUS



Ha OpPTaHM3M YeJIOBEKa.
Conep:xaHue y4e0HOro nmpeamera
Pazngea 1. BemectBo.

CTpOGHI/Ie BeIlleCTBA. BakHEHINE NOHITUS XUMHH: aToOM, MOIJICKYJd, OTHOCHUTCIIbHAA
aTOMHasA MacCa, OTHOCHUTCIIbHAA MOJICKYJISIpHad Macca, KOJIMYCCTBO BCHICCTBA, MOJIAPHAsA MaccCa
BCIICCTBA. HpOCTI)Ie M CJIOXHBIC BellecTBa. MeTamibl W HEMETallIbL HCOpFaHI/IquKI/Ie
1 OPraHruvdCCKHC BCIICCTBA. BemectBa MOJICKYIIAPHOTO U HEMOJICKYJIIAPHOI'O CTPOCHUS.

CoBpemeHnHast Mojenb crpoeHus aroma. Sapo aroma. Ilpotonsl. Helitponsl. M3oTomsl.
ATOMHas opOUTaNb. S-, p-, d-, f~opouTanu. CTpoeHHEe IEKTPOHHBIX 000J0UYEK aToMa. DJIEKTPOHHAs
koHurypamuss aroma. OCHOBHOE U BO30YXKJECHHBIE COCTOSHHMS aToMoB. Kiaccudukamms
XUMHUYECKHUX DJIEMEHTOB (s-, p-, d-aneMeHThl). OCOOEHHOCTH CTPOEHHUS! SHEPreTHUECKUX YpOBHEH
aTOMOB d-3JIEMEHTOB.

[Iepnonnueckas cucrema xumudeckux a1emeHToB [[. M. Menneneea. [lepuonnuecknii 3akoH
JA.N. MenneneeBa. @usnueckuii cmbici [lepuoguueckoro 3axkona .M. Menneneesa. Ilpuunnbl u
3aKOHOMCPHOCTHU HN3MCHCHHA CBOMCTB DJJIEMEHTOB M WX COG)II/IHeHI/Iﬁ (BI)ICHII/IX OKCHIOB H
TUAPOKCHUJIOB) TI0 MeproaaM U rpynmnaM [lepuogudeckoit cucteMbl (Ha IpUMepe 3JIEMEHTOB MaJTbIX
MEPUOJIOB U TIIABHBIX MOATPYIIN).

DNEKTpOHHAA MPUPOJA XUMUYECKON CBSI3H. DIEKTPOOTPULIATETLHOCTh. THITBI XUMHYECKOM
CBs3M (KOBAJICHTHAs, MOHHAs, MeTayumueckas). KoBaseHTHass CBs3b (HEMOJIApHAs | MOJISIpHAas).
OOMeHHBIN U TOHOPHO-AKIETITOPHBIN MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOU CBs3U. MIOHHAs CBS3b
U MeXaHHM3M ee oOpa3zoBaHus. Metaimueckas cBa3b. Kpucramimyeckue u amopdHbIe BEIIECTBA.
Tumbl KpUCTANIMYECKUX PpEHIETOK (aroMHas, MOJIEKYJIspHAs, HWOHHAs, MEeTaJuInYecKas).
3aBUCUMOCTh (PU3MYECKHX CBOWCTB BEIIECTBA OT THIMAa KPUCTAUIMYECKOUW pemieTkn. BomopomHas
cBs3b. [IpuunHbI MHOTOOOpPAa3us BEIIECTB.

PaCTBOpH. PaCTBOpI/IMOCTB TBEPAbIX BCIICCTB, )I(I/I,Z[KOCTeﬁ U Tra30B B BOJC. HaCI)IIHCHHBIC,
HCHACBIIICHHBIC W IICPECHIIICHHBIC PaCTBOPEI. Ilonstne o Kpucrajuioruaparax. CriocoObl
BBIPAXKCHUA KOHIOCHTPAIUKU PaCTBOPOB. MaccoBas J0JId paCTBOPECHHOI'O BEIICCTBA.

Hucnepcusie cuctembl. Kommouusie pactBopsl. MicTuHHbIe pacTBOpHL. B3Becu (cycrnieH3uu u
smynbcun). 3omu, renu. Ddpdext Tunaans. Koarymsamus. Cunepesuc. [IpuMepsl KOIIOUIHBIX CUCTEM
B [TOBCEIHEBHOM JKU3HH.

DnekTponuTudecKas aucconuanus. neKTpoauTsl. MoHbl (KaTHOHBI U aHHOHBI). CTeneHb
mucconranuu. CuibHbIE M cialble AMEKTPOJIUTBI, 0COOCHHOCTh MX auccoumanuu. OnpeneneHue
BaXHEHMIIINX KJIACCOB HEOPTAHUUYECKUX COECIUHEHUN (OKCHIOB, KUCIIOT, OCHOBAHMM U COJIEH) B CBETE
TEOPHUH AEKTPOIIUTHUECKON aucconuanuu. Juccormanus Boapl. KucinoTHocTh cpepl (KMCIOTHAS,
HelfTpanbHass M 1enouyHass cpena). Bomoponnseii mnokaszarens. pH pacTBopa Kak moOKa3arelnb
KHUCJIOTHOCTH cpefibl. THMKaTopsl (YHUBEPCAIbHBIH, JTaKMYyC, METHJIOpAHXK U (eHon(TaIenH).

Pasnen 2. XuMu4yeckne peakuum.

YPaBHeHI/ISI XUMHNUYCCKUX pCaKI_II/Iﬁ " pacCyCThI IO HUM. Pacuer MOJ'I}IpHOI\/'I MacCChI BCIICCTBA.
BrlunciaeHus 1o XuMHYE€CKUM YPpaBHCHHUAM KOJIMYCCTBA, 06’beMa, MacCChI BCIICCTBA IO KOJUYCCTBY,
O6’beMy, MacCCe pCarcHTOB WJIN MPOAYKTOB PCAKIIUH.

XHUMHUYECKUE pcaknuu. T'omorenneie u TCTCPOICHHBIC PCAKIIUU. CKOpOCTB pcaKknuu, ec



3aBHCUMOCTb OT pAa3JIMYHbIX (DAKTOPOB: MPHPOJBl PEArHPYIOUINX BEIIECTB, KOHICHTPAIUU
pearupyromux BEIIeCTB, TEMIEparypbl, IUIONIAAX PEAaKLUOHHOW ITOBEPXHOCTH, HaIU4Ms
karanu3aropa. Karamnus. Posb karann3aTopoB B IpUpoO/I€ U IPOMBILIIIEHHOM IIPOU3BOJICTBE.

OOparumocTh peakiuidl. XUMHUYECKOE pPABHOBECHE W €ro CMCEIICHHE I0J JCHCTBHEM
pa3nuIHbBIX (aKTOPOB (KOHIICHTPAIIHSI PEareHTOB WX MPOIYKTOB PEAKIUH, JaBICHUE, TEMIIEPATypa)
JUISL CO3JITaHUSI ONITUMAJIBHBIX YCIIOBUM MIPOTEKAHMS XUMUYECKHX ITpoueccoB. [Ipunuumn Jle arense.

Peakium B pacTBOpax 3J€KTpOJIUTOB. Peakmmm MOHHOTO OoOMeHa. YCIOBUS NPOTEKAHUS
peakuuii nHoHHOTO 0OMeHa. KauecTBeHHble peakuuu. [loHaTHe 00 aHATUTUYECKON XUMUU.

I'maponus coneit. ' maponan3 no KaTuoHy, 10 aHUOHY, IO KATUOHY U 110 aHUOHY. Peaknins cpesl
BOJIHBIX pacTBOpOB cojeil. OOpaTuMblii 1 HEOOpaTUMBIN TUIPOIU3 COJei. 3HaueHue TUIPOIN3a B
OMONOTUYECKIX 0OMEHHBIX MTpolieccax.

OKHCANTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoliecchl OKUCIEHHS M BOCCTAHOBIJICHUS.
OxucnauTens M BOCCTAHOBUTENb. THUMHMYHBIE OKHCIWUTEIM U BOCCTaHOBUTENU. [‘ambBaHHMYecKue
AIEMEHTBl W AKKyMYJIATOPbl. OKHCIMTENIbHO-BOCCTAHOBUTENBHBIE pEaKUWH B  IPHUPOJIE,
IIPOU3BOJCTBEHHBIX IIPOLECCAX M JKU3HEIEATEIBHOCTH OPraHU3MOB. OJIEKTPOJIM3 PacTBOPOB
1 paciiaBoB. [IpuMeHeHne 2IEeKTpoIn3a B IPOMBIIUIEHHOCTH.

Jlemoncmpayuu.

Paznuunsie popmer [lepuoanueckoii cucremsr [1.11. Menaeneena.
[Tonmy4yeHnune u nepekpucTaIM3anus HOJUIA CBUHLA («30JI0TOM J0KIB)).
Dddexr Tungans.

ONeKTPONPOBOIHOCTh PACTBOPOB AIEKTPOJIUTOB.

M owd e

5. 3aBUCHUMOCTh  CTETICHH  OJJCKTPOJUTHYCCKOM  TUCCOIMAIMA  YKCYCHOM  KHCJIOTHI
OT pa30aBIICeHUs PacTBOPA.

6. OmnpezeneHne KUCIOTHOCTH CPEIbI TP MOMOIIM YHUBEPCATHLHOTO MHAMKATOPA.

7. IlpumMepsl peakiuii FOHHOTO 0OMEHa, MIYIIUX C 00pa30BaHUEM 0CaJIKa, ra3a WU BOJBI.

8. I'mmponu3 coneil.

9. MenHO-1IMHKOBBII raJIbBAHUYECKHUHI DJIEMEHT.

10. 3aBMCUMOCTH CKOPOCTH PEaKIIMU OT MPHUPOJBI BEIIESCTB HA MPUMEPE B3aMMOJICHCTBUS
PacTBOPOB Pa3IMYHBIX KUCIOT OJJUHAKOBOM KOHIIEHTPAIMH C OJMHAKOBBIMU KyCOUKaMHU (TpaHyJIaMH)
[IMHKa ¥ OJJUHAKOBBIX KYCOUKOB Pa3HBIX METAJUIOB (MarHus, IIMHKA, Kelle3a) C PACTBOPOM COJISTHOM
KHUCJIOTEHL

11. 3aBUCUMOCTb CKOPOCTHM PpEAKIMH OT KOHIEHTpPAllMd pPEarupyrollux BEIIECTB
U TEMIEpaTypbl Ha TMpUMEpPE B3aUMOJCHCTBHUS PACTBOPOB CEPHOM KHUCIOTHI C pPacTBOPAMHU
THOCYNb(aTa HATPUS PA3TUYHON KOHIIEHTPAIMH U TeMIIepaTyphI.

12. 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT KaTalau3aTopa Ha MpUMepe pa3iiokeHue MepoKcuaa
BOJIOPO/Ia C TIOMOIIbI0 HEOPTaHMYECKHX KaTallM3aTOpOB M TMPHUPOAHBIX OOBEKTOB, COJEPIKAIIMX
KaTanasy.

JlabopamopHvle onvimul.

Bopmoponubsiii  mokaszarens. lIpu3Haku mNpoTEekaHMs XUMUYECKUX pEakUUil. YCIOBUSA
MpOTEeKaHusi  peakuuii woHHOro  oOmeHa. KauecTBeHHbie — peakiuu.  OKHUCIUTENHHO-
BOCCTAHOBUTEIIbHbIE peakuuu. CKOPOCTh XUMHUECKOU peakiui. XUMUYECKOE PaBHOBECHE.

Konmponvuas paboma Ne 1. «BemecTBo. XUMUYECKUE PEAKITHI.



Pasnen 3. Heoprannueckasi xXummusi.
Knaccudukarus HeOpraHMueCKuxX BEIIeCTB.

[IpocTteie BemiecTBa — HemeTawibl. PDU3MUECKHUE CBONCTBA HEMETALIOB. AJLIOTPOMUSL.
XI/IMI/I‘IGCKI/IC CBOﬁCTBa HEMCTAJIJIOB Ha HpI/IMepe TAJIOTCHOB. OKI/ICJII/ITCJII)HO-BOCCTaHOBI/ITCJII)HBIC
CBOWMCTBA BOJOPOJA, KHUCJIOPOJAA, TaJOTCHOB, CepbI, a3zora, ¢ocdopa, yriepona, KpPEeMHHUS.
B3aHMOH€ﬁCTBHC C METajlllaMu, BOI[OpOI[OM nu I[pyrI/IMI/I HEMCTAJJIaMH. HCMCTaJIJII)I KaK THUIINYHBIC
okucnutenu. CBoiicTBa HEMETAIVIOB KaK BOCCTAHOBHUTEIIEH.

[Ipocteie BemiectBa — Mmertauibl. Ilosmokenne meraiuioB B llepuoguueckol cucreme.
®uznyeckue cBoiicTBa MerauioB. OOmue cBoiictBa MerayuioB. CruiaBbl. XMMHUYECKHE CBONCTBA
MeTaioB. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA METAJUIOB IVIaBHBIX U MOOOYHBIX NOATPYIIIT
(menp, sxene3o). BzaumopeiicTBue MeTalIoB ¢ HEMETallaMM, BOJOW, KUCIOTaMH U pacTBOpaMU
cojieil. ONeKTpOXUMHYECKUM psan HanpsbkeHuil merauioB H.A. bexeroBa (psn cTaHAapTHBIX
ANIEKTPOHBIX MOTEHIHaIOB). OKpacka INIAMEHU COSTMHEHUSIMU METAJIIOB.

Koppo3nst MeTaioB Kak OKHMCINTEIBbHO-BOCCTAHOBUTEIBHBIM Ipoliecc. Buapl Koppo3uu.
Crnioco0bl 3aIUThI METAJUIOB OT KOPPO3HH.

Mertamis! B npupoze. [lonmydenne meramios. Meramnyprus. UepHas 1 iBETHast METAJLITypIrusl.
[Ipon3BOACTBO UyryHa, AIFOMHUHMUS.

Jlemoncmpayuu.

B3anmopeiicTBue OpoMHO# BOJBI ¢ HOAUIOM Kaius. B3aumonelicTBre aqlOMUHHS C HOIOM.
B3anmoneiicTBre MenH ¢ KOHIIEHTPUPOBAHHOW a30THOM KUCIOTOU. AJTFOMOTEPMHSI.

JlabopamopHvle onvimul.

O3HaKOMJIEHHE CO CBOMCTBAMU HEMETAJIOB. BhITECHEHNE raJIOTEHOB U3 PACTBOPOB UX COJIEH.
O3HakoMJIEHUE CO CBOMCTBAMHU METAIIOB U cIjaBoB. OKpacka IIaMeHU COJISIMH METaJlIOB.

Paznen 4. XuMus ¥ :KN3Hb.

HaquLIe MNpUHOUIIBI OpraHu3alvi XUMHYCCKOI'O ITPOU3BOACTBA. HpOI/I3BOI[CTBO CepHOfI
KHCJIOTHI.

Xumusa u sHepretuka. [IpupoaHeie HCTOYHUKM yriaeBogopoaoB. Hedts, e€ cocras
nepepabotka. [Ieperonka u kpexkunr Hedpru. Hedrenpoaykrel. [Tonsitue o nuponuse u pudopmunre.
OxranoBoe uyucino OensuHa. OxpaHa OKpykKarolmeil cpeasl mnpu HedTenepepadoTke U
TPAaHCHIOPTUPOBKE HePTenpoayKToB. IIpupomHblii ¥ MOMYTHBIA HE(MTIHOW Tra3pl, UX COCTAaB H
ucrnons3oBanue. TomnuBo, ero Buabl. TBepabie BUABI TOIUIMBA: JIPEBECUHA, APEBECHBIN, Oypblid U
KaMEHHBIH yroiib, Topd. ATbTepHATUBHBIE HCTOUHUKU YHEPTUU.

Xumus u 310POBLC. Xumus nuny. PanmonansHoe nuTanue. IlumieBrie )IO63BKI/I.

JlekapcTBennbie cpezactBa. [loHsTHE O QapMmareBTHUECKO XUMUU U (PapMaKOIOTHH.
JlekapcTBa:  MPOTUBOBOCHANMUTENbHBIE  (Cylb(paHUIAMUIHBIE  Mpermaparbl, AHTHOUOTHKH),
aHAJIbTeTHUKN HEHAPKOTUYECKHe (ACIUpPWH, aHAJIbITUH, MMapareTamMoi) U HapKOTHYECKHE, BSKYIIIHE
cpenctBa, crepouaHbie. [opMoHbl. DepMEHTHI, BUTAMHHBI, MHHEpaJbHbIE BOABL. [Ipobiemsl,
CBSI3aHHBIE C TPUMEHEHHEM JIEKaPCTBEHHBIX IIpemaparoB. BpenHble NPUBBIYKK U (PAKTOPHI,
paspylianIue 310poBke (KypeHue, yrnoTpeOieHne akoros, HapKOMaHus).



Kocmerndeckue u napproMepHble CpeCTBA.

beiToBass xumusa. Moromme u yuctanme cpeacrsa. Mputo. CTUpalbHBIE TOPOIIKH.
OtGenuBarenn. CpencrBa nuuyHOW rurueHbl. CpencrBa OGOppObI ¢ OBITOBBIMH HACEKOMBIMU:
penesuieHTsl, nHCeKTULUAbL. [lpaBuna GezomacHol pabOTHI ¢ €AKMMH, TOPIOYMMH M TOKCUYHBIMU
BEILECTBAMU, CPEICTBAMU OBITOBON XUMUMU.

Xumusa B crpoutensctBe. lumc. W3Bects. llement. beron. Ilogbop onTumanbHbIX
CTPOUTEIIBHBIX MATEPUAJIOB B IIPAKTUYECKON JEATEIBHOCTH YEJI0BEKA.

XuMusi B CeIbCKOM XO3siicTBe. MuHepaiabHble U opraHuyeckue ymnooOpenus. Cpenctsa
3aIIMUTHI PACTEHUM.

Heoprannueckue marepuansl. CTEKIO U KepaMHKa.
[InrMeHTHI ¥ Kpacky.

XUMHUS U 3KOJIOTHUS. XUMHUYECKOE 3arpsi3HEHHE OKPY)KAIOIIEH Cpelbl U €ro MOCIEeICTBUS.
Oxpana ruzapocdepbl, Mo4Bbl, arMocdepsl, (GIopel U ¢GayHbl OT XHMHUYECKOTO 3arps3HEHUS.
«3eneHas» XUMH.

Mertoapl HayyHOTO no3HaHus. Mcrounnku xumudeckoil nHpopmanuu. [louck nudopmarun
10 Ha3BaHUAM, UACHTU(]UKATOpaM, CTPYKTYpHbIM popmynam. Habnronenue, onucanue, uaMepeHue,
runore3a. llonck 3akoHOMepHOCTEN. HayuHblii skcriepuMeHT. MoJenupoBaHHE XUMUYECKHX
IIPOLIECCOB U SIBICHUM, XUMUYECKUI aHAJIU3 U CUHTE3 KaK METO/Ibl HAYYHOTO ITO3HAHUS.

Jlemoncmpayuu.
Monensb «KUTISAIIETro CI0s.
Jlabopamopmvie onvimui.

O3HakomiieHUE ¢ HePThIO U He(PTEPOAYKTaMU. 3HAKOMCTBO C MUHEPAJIbHBIMU YIOOpEHUSIMU
Y U3y4EHHUE UX CBOICTB.

Koumponvuas paboma Ne 2. «Heopranmdeckas xumusi. HaydHble OCHOBBI XHMHYECKOTO
MIPOU3BOJICTBAY.

Ilpakmuueckas paboma Ne I. PenieHne sKCriepuMEHTAIbHBIX 33/1ad TI0 TeMe «XUMUYECKHE
peakuum».

IIpaxmuueckas paboma Ne 2. IlonydeHre METHOTO Kymopoca.

TemaTnyeckoe NJIAHUPOBAHHE YUeOHOT0 MpeIMeTa

Kon- .
Pasnen / tema 01-BO aK Pexomenayembiii JOP
4acoB
Pasnen 1. BemectBo 8
Tema L1. CThoeHie BellecTsa | https://lesson.academy-
ma 1.1 LTPOCHHC BCMCCTR content.myschool.edu.ru/04/11
https://lesson.academy-
T 1.2.C 1
ema TPOCHIE aToMa content.myschool.edu.ru/04/11
https://1 .acad -
Tema 1.3. Tlepuommueckutii 3axoH [[.J1. Menzaeneepa 1 corlljtsentjrslilosrclzli)cjl.zg::ru 104/11
Tema 1.4. Xumuueckas CBSI3b 1 https://lesson.academy-
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https://lesson.academy-content.myschool.edu.ru/04/11

content.myschool.edu.ru/04/11

Tema 1.5. PactBops!

https://lesson.academy-
content.myschool.edu.ru/04/11

Tema 1.6. DnekTponuTHYECKas JUCCOITUAIIMS

https://lesson.academy-
content.myschool.edu.ru/04/11

Tema 1.7. KucnorHocTs cpensl

https://lesson.academy-
content.myschool.edu.ru/04/11

Tema 1.8. nauxaTopsl

https://lesson.academy-
content.myschool.edu.ru/04/11

Pasnen 2. XumMuuyeckue peakuuu 11
Tema 2.1. PacueTsl 10 ypaBHEHUIO PEAKIINHA 2 https://lesson.academy-
o P peaxtt content.myschool.edu.ru/04/11
https://lesson.academy-
T 2.2. K i 1
eMa ACCHQHKAIA XUMHUCCKIX PeAKItAii content.myschool.edu.ru/04/11
https://lesson.academy-
Tema 2.3. 1
ema 2.3. CkopocTs peaxiym content.myschool.edu.ru/04/11
https://lesson.academy-
T 2.4.X 1
ema HMHHECKOE PAaBHOBECHE content.myschool.edu.ru/04/11
https://lesson.academy-
T 2.5.P 1§ 2
ema CAKIUTH HOHHOTO 0bmena content.myschool.edu.ru/04/11
Tema 2.6. Katecrse o peak | https://lesson.academy-
+0- RATCCTBCHIBIC peaktiui content.myschool.edu.ru/04/11
https://lesson.academy-
T 2.7.1 i 1
ema HApOITHS CONCH content.myschool.edu.ru/04/11
Tema 2.8. OKHCIUTEILHO-BOCCTAHOBUTEILHBIE PEAKIIMU | 2 https://lesson.academy-
e peakn content.myschool.edu.ru/04/11
Pa3gen 3. Heopranuueckasi XuMus 27
Tema 3.1. Knaccuduka €oprannyec elec 1 https://lesson.academy-
1+ BJIACCHOHKATIMA HEOPTARMICCKIX BOIICCTR content.myschool.edu.ru/04/11
Tema 3.2. IIpocThie BelecTBa-HEMETAIUIB 1 https://lesson.academy-
= 1P & content.myschool.edu.ru/04/11
Tema 3.3. OO030p peakiMOHHOW  CIIOCOOHOCTH 10 https://lesson.academy-
BaKHEHIINX HEOPTaHUYECKHUX BEIIECTB-HEMETAIJIOB content.myschool.edu.ru/04/11
Tema 3.4. [I0oCTEE BelleCTRA-METaT 1 https://lesson.academy-
- 1IPOCTRIC BEIICCTRA-MCTAILIET content.myschool.edu.ru/04/11
Tema 3.5. OO630p peakunoHHOH  CIIOCOOHOCTH 10 https://lesson.academy-
BaXHEHIIINX HEOPTaHMUECKUX BEIIECTB-METAIIOB content.myschool.edu.ru/04/11
https://lesson.academy-
T 3.6. I1 .M 2
ema OIYHCHHIE MCTAILTOB. MCTALTyprHA content.myschool.edu.ru/04/11
Tema 3.7. TI'enermueckas CBS3pb MEXAY Ppa3IHIHBIMU ) https://lesson.academy-
KJIACCAMH HEOPTaHWYECKHX BEILECTB content.myschool.edu.ru/04/11
Pa3gen 4. XuMus u JKU3HL 14
2

Tema 4.1. Hayunsle npuHIOMOB — XUMHYECKOTO

https://lesson.academy-
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TIPON3BOJICTBA content.myschool.edu.ru/04/11
Tema 4.2. Tlepepadotka Hedtu 2 https://lesson.academy-
content.myschool.edu.ru/04/11
https://lesson.academy-
Tema 4.3. Teepnoe u razoobpa: 1
PR Pa3HOE TOIIMBO content.myschool.edu.ru/04/11
Tema 4.4. Xuwris s | https://lesson.academy-
content.myschool.edu.ru/04/11
https://lesson.academy-
Tema 4.5. J1 2
CHAPCTBCHIRIC CpEACTRa content.myschool.edu.ru/04/11
Tema 4.6. boiToBas XuMus 1 https://lesson.academy-
content.myschool.edu.ru/04/11
Tema 4.7. XuMus B CTpOUTENbCTBE 1 hitps://lesson.academy-
content.myschool.edu.ru/04/11
. https://lesson.academy-
Tema 4.8. X 1
oM HIMIDL B CCIILCKOM XOSAHCTBE content.myschool.edu.ru/04/11
https://lesson.academy-
Tema 4.9. Heoprannueckue MaTepuaisl 1
content.myschool.edu.ru/04/11
Tema 4.10. XuMHS 1 DKOJIOTHS 1 https://lesson.academy-
content.myschool.edu.ru/04/11
https://lesson.academy-
Tema 4.11. M 1
CTOROIIOTH HayHHOTO TOSHAMA content.myschool.edu.ru/04/11
IloBTOpeHUEe U 000011IeHNE 3HAHUI 8
BCEI'O 68
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