MHWHHUCTEPCTBO ITPOCBEIEHUSI POCCUICKOM ®EJIEPALIIA
MunncrepctBo o6pa3osanus Pecry6ianku Mopmosus
AnvunucTpanus JlyGeHCKoro MyHHIMIAIBHOTO paioHa
MynununansHoe O10KeTHOE 001Ie00pa3oBaTeNbHOE YUpekKIACHHE
«IToBomMMOBCKas cpemHsst 001eobpaszoBaTeIbHas IMKOJIa
nmenu ['epos Conmamuctuyeckoro Tpyna Hukonas Makcumosuaa Cyposeena”

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ha 3aceannu IIMO yuureneit ¢ 3aM. aupekTopa no YBP JMpexTop WKoJbI

Zlreertr 1o Bte0e010000 . 52 57
[r,L’ /H.C.Bopuuna/ C Y ze.. |CH.Buymkun/
C i |

PyxoBogurens LIIMO oT "-5_/_ "asrycra 2023 r. oT ".5_/_ " aBrycra 2023 r
Hrsef- 1M.BRrrond
oT 'LZ " aBrycra 2023 r.

PABOYAS ITPOTPAMMA
(ID 2647649)

y4eOHOro npeamera
«Xumusi. bazoBrlii ypoBeHb»

g 11 ximacca ocCHOBHOTO 001ero 00pa3oBaHuUs
Ha 2023-2024 y4eOHBIH rox

CocraBurens: Srusa M. B.

2023-2024 yu.ron



MHNOACHUTEJIBHAS 3AIINCKA

[IporpammMa MO XMMHM Ha YpPOBHE CpeaHEro oO0Imero ooOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 o6pazoBanuu B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHOi 00pa30BaTENbHOM MPOTPaMMBI CPEIHEr0 OOIIEeTo
obpazoBanust (POIl COO), mpencraBieHHbIx B DenepaabHOM TOCYJAapCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom KoHuenmuu npenojaBaus y4eOHOTO mpeaMeTa «XuMus» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoii @enepanuy, peaau3ylONMX OCHOBHBIE 00pa3oBaTelbHBIC IMPOTPAMMBI, H
OCHOBHBIX TOJ0KeHUH «CTpareruu pa3BuTvs BocnuTaHus B Poccuiickoit @enepaunu Ha nepuoa a0 2025
rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl IO XUMHUH, K OINpeeNieHHuI0 oOIIel cTpareruu
00y4eHUs, BOCIIUTAHHUS U Pa3BUTHs OO0YYAIOIIUXCS CPEACTBAMHU yuyeOHOro mpeamera «Xumus» ans 10-11
KJaccoB Ha 0a30BOM ypOBHE COCTAaBWIM  KOHIeNnTyaidbHble mnojoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, coAep:KaHMsl, pe3yabTaToB oOydeHHs U TpeOOBaHHM K YpPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHME, IOJy4aeMOE€ BBITYCKHUKAMU 00IIe00pa3oBaTeIbHON OpraHu3allnH,
SBJIETCS. HEOTHEMJIEMON YaCThIO0 UX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPILAIOLIUM ITAllOM peain3aliy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX I[EHHOCTEH, MPUCYIIMX IIEIOCTHONH CUCTEME
XUMHUYECKOT0 00pa3oBaHHs. DTH IEHHOCTH KAacarOTCs TMO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS
MHUPOBO33PEHUSI U OOIIEH KyJIbTYphl YeJOBEKa, a TAaKKe HIKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00ydarOlUMXCsl HA YPOBHE
cpenHero oOuiero oOpa3oBaHMs CpeACTBaAMH y4eOHOro mpeaMera «XHUMHs», COJEpKaHUE U MOCTPOCHUE
KOTOpPOTO OIpeAeNieHbl B MPOrpaMMe MO XUMUU C y4€TOM clelu(UKH HAyKd XUMHH, €€ 3HAaueHHUs B
MO3HAHUU TIPUPOJIBI U B MAaTEPUATBHOMN KU3HU OOIIECTBa, a TaKXkKe ¢ YIETOM OOLINX IeNiei W TMPUHIIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI cpenHero ooOmiero obpasoBanus B Poccuiickoii
denepanuu.

XuMHsL Kak dJEMEHT CHCTEeMbl €CTECTBEHHBIX HayK Hrpaer ocoOyio pojib B COBPEMEHHOMH
LIUBWIN3ALMN, B CO3JaHMM HOBOM 0a3bl MaTepHalbHOW KyinbTyphl. OHa BHOCUT CBOM BKJIaJ B
(GopMHpOBaHHE PpALMOHATIBHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHE IEJOCTHOIO IMpEACTaBIeHUs 00
OKpY’KaIOIlleM MHUpPE KaK O €IMHCTBE MPUPOJBI U YeJOBEKa, KOTopoe (opMUpYETCS B XMMHHM Ha OCHOBE
MOHMMAaHMsI BEIIECTBEHHOT'O COCTaBa OKPYXAIOIEro MHpa, OCO3HAHUS B3aUMOCBS3M MEX]Y CTPOCHUEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHUS.

TecHo B3aMMOAEWCTBYS C IPYTMMHU €CTECTBEHHBIMH HAYKaMH, XUMHS CTala HEOTHEMIIEMON YacThIO
MHUPOBON KYyJbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TpyAa U JKU3HHM KaKJOro 4ieHa oOIIecTBa.
CoBpeMeHHass XUMHUS KaK HayKa CO3HIaTelbHasl, KaKk HayKa BRICOKUX TEXHOJOTHI HampaBlieHa Ha pPEIICHUE
r700aNbHBIX MPOOJeM YCTOWYMBOTO DPAa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, SHEPreTHYECKOH, MHIIEBOH,
9KOJIOTMUYECKOM 0€3011aCHOCTH U OXPAHBbI 3710POBbSL.

B cooTBercTBMUM ¢ OOmMMMH TEISIMHA W TPUHIMIIAMH CPEIHETO O0IIero oOpa3oBaHUsI COACpP)KAHUE
npeamera «Xumus» (10—11 xiaccel, 6a30BbIi YpOBEHb U3YyUEHHs) OPUEHTHPOBAHO NMPEUMYILECTBEHHO Ha
OOIIEKYJIBTYPHYIO MOJATOTOBKY OOYyYaromuXcsi, HEOOXOAUMYIO UM Il BBIPAOOTKHM MHMPOBO33PEHUECKUX
OPHEHTUPOB, YCIIENIHOTO BKIIOYCHHS B JKU3Hb COLMYMa, MPOJOIDKEHHS OOpa30BaHHs B pa3IMYHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBngomuMu  TipeaMeTa «XuUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMUS» H
«O0mas 1 HeopraHUyecKass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBIISIFOTCS OCHOBBI
0a30BOI HayKH: CHCTEMa 3HAHWW 10 HEOPTraHWYECKOW XMMHUH (C BKIFOUCHHEM 3HAHWUN U3 00IIeld XUMHUH) U
opranundeckoi xumuu. opmMupoBaHue NaHHOW CHCTEMbl 3HAHWW TIPH U3YYCHUU MpEeaMeTa 00ecCredrnBaeT
BO3MOYKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHSATHHA, 3aKOHOB M TEOPUI
XUMHUH.



CrpykTypa conepxkaHus KypcoB — «OpraHuueckas XumMusa» n «OOLas U HEOpraHUYecKass XUMUS»
copMHpOBaHa B IPOrpamMMe 110 XUMHUHU Ha OCHOBE CUCTEMHOIO MOJIX0/Ja K U3y4eHHI0 y4eOHOro MaTepuana
U 00ycloBlieHa HCTOPUYECKH OOOCHOBAHHBIM PA3BUTHUEM 3HAHUM Ha OMNpPENENEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHM4eCcKOd XUMHUHU BELIECTBA PACCMATPHUBAIOTCS Ha YPOBHE KIIACCHYECKOU
TEOPUU CTPOCHHUS OPraHUYECKUX COCIMHEHUM, a TAaKK€ Ha YPOBHE CTEPEOXUMHUYECKHUX M IJIEKTPOHHBIX
IpEJCTaBICHUN O cTpoeHuH BenlecTB. CBeieHUs 00 M3ydaeMbIX B Kypce BELIECTBAX JAar0TCsA B PA3BUTUH —
OT YIJIEBOAOPOAOB JO CIIOXKHBIX OMOJOTMYECKH aKTHBHBIX COCJMHEHUH. B Kypce opraHmdeckoil Xxumuu
MOJIy4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs IEpPBOHAYAIbHBIC
IPEJCTABICHU O XUMHUYECKOM CBA3M, KJIACCU(PUKALMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX CTPOEHUS, 0 XUMUYECKOU pEaKLnu.

[To HOBBIM YTJIOM 3peHUSs B IpeaMeTe «XUMHUs» 0a30BOTO YPOBHS pacCMAaTPUBAETCS M3YUCHHBIA HA
YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs TEOPETUUYECCKUN Marepuan U (HaKTOJIOTHUYECKUE CBEICHUS O
BEIIECTBAX W XMMHUYECKOH peaknuu. Tak, B 4yacTHOCTH, B Kypce «OOmas M HeOopraHudeckas XHMHUS»
o0yJaroIuMCsl  IIPEJOCTABIAETCS BO3MOYKHOCTh OCO3HaTh 3HAYEHHE IEPUOAMYECKOrO 3aKOHAa C
OOIIETEOPETUIECKUX M METOJIOJIOTHYECKUX TO3UIHH, TITy0Xe MOHATh HCTOPHYECKOE M3MEHEHHE (DyHKITHA
ATOTO 3aKOHA — OT 0000MIaroIIEH 10 OOBACHSIOMEH U TPOTHO3UPYIOMIEH.

Envnas cucrema 3HaHMKM O BaKHEMIIMX BEIECTBAaX, MX COCTaBE, CTPOCHUHM, CBOWCTBAX W
IIPUMEHEHUH, a TaKKE€ O XWUMUYECKHMX PpEaKUMsIX, HUX CYIHOCTH M 3aKOHOMEPHOCTSX NPOTEKaHUS
nomnonHserca B kypcax 10 u 11 ximaccoB anemMeHTamMH COAEp KaHMSI, UMEIOUIUMH KYJIbTYpPOJOTUYECKUI U
MIPUKJIAIHON XapakTep. DTU 3HaHUS CIIOCOOCTBYIOT IOHMMAHUIO B3aUMOCBSI3M XUMHHU C JPYTUMU HayKaMH,
pacKpbIBaloT €€ pojb B II03HABATEIbHOM W NPAKTUYECKOM JEsTeIbHOCTH 4YeloBeKa, CIOCOOCTBYIOT
BOCIIUTAHHUIO YB)KEHUS K MPOLIECCY TBOPYECTBA B 00JACTU TEOPUM U NMPAKTUYECKUX MPUIIOKEHUNH XUMUHU,
MOMOTAIOT BBIITYCKHUKY OPMEHTHPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX MPOOIJIeMax, CBA3aHHBIX
C XUMHEH, KpUTUYECKH OCMBICIMBATh MH(GOPMALIMIO U MPUMEHSTh €€ JJIsl MONOJHEHUS 3HAHUMN, pelleHus
MHTEJUIEKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX HMCCIEI0BATENbCKUX 3a7ad. B 1emnom copep:kaHue y4yeOHOTro
npeamera «XUMHs» JaHHOTO YPOBHS H3Y4EHHUS OpHUEHTHPOBAHO Ha (opMupoBaHHE y OOYyYaromIuXcs
MHPOBO33PEHYECKON OCHOBBI JUIsl TOHUMaHUA (PUIOCODCKUX HIeH, TaKMX KakK: MaTepUabHOE €IUHCTBO
HEOPraHMYECKOT0 U OPraHUYECKOro MUpa, 00yCIOBIEHHOCTh CBOIMCTB BELIECTB X COCTABOM M CTPOCHHEM,
MI03HABAEMOCTh NPUPOJHBIX SBJICHUN IMYTEM JKCIEPUMEHTA U PELICHHUs] IPOTUBOPEUYMM MEXIYy HOBBIMU
dakTaMM M TEOPETUYECKHMH MPEANOChIIIKAMH, OCO3HAHUE POJM XUMHM B PELICHUH HKOJIOTHYECKUX
mpo0ieM, a Takxke mpodsieM cOepeKeHUsT YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1
MaTepuasoB.

B mnaHe pemieHus 3amad BOCIMTAHMS, pPa3sBUTHS M COLMAIM3ALMU OOYyYaroIUXCs IPUHATHIE
IIPOrpaMMOi IO XMMHUH MOJAXOBbI K OIPENEICHUIO COAEPKAHUS U IOCTPOEHNUS NIPEAMETA IIPETyCMaTPUBAIOT
(dbopMHpOBaHNE YHUBEpPCAIbHBIX YUEOHBIX NEHCTBUI, UMEIOMUX 0a30BO€ 3HAYEHHE JUIsSl PA3IUYHBIX BHUJIOB
NEeSTeNIbHOCTH: pelleHus MpoOjeM, IMOUCKa, aHaliu3a M 00paboTku HH(OpMalMH, HEOOXOAMMBIX JUIS
NpUOOPETEHUs ONBITA MPAKTUUYECKON U UCCIEN0BATEIbCKON JAEATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B
MIO3HAHUU XUMUHU.

B nmpakTtuke npenosaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHUs, TaK U Ha YPOBHE
cpenHero obmero oOpa3oBaHUS, NMPH ONPEIEICHUU COJIEP)KAaTEIbHOW XapaKTEpPUCTUKH LelNed H3ydeHUs
npeaMeTa HalpaBJIeHUEM MEPBOCTENIEHHOW 3HAYMMOCTH TPATUIMOHHO NMpH3HAETCS (pOpMUpOBaHHE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKOM eATEIbHOCTH Ye0oBeKa 1
KaKk OJHOTO M3 KOMIIOHEHTOB MHPOBON KyJbTypbl. C METOAMYECKON TOYKM 3pPEHHUS TAKOM IOAXOA K
OIIPEACIICHUIO LENIEH N3YUYEHNUS ITPEIMETA SIBIISIETCS BIIOJHE OIPABIAaHHBIM.

CornacHo JaHHOM TOYKE 3pEHMS TJIABHBIMU IIENISIMH M3YYEHHUs TpeaMera «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ssBISAIOTCS:

e (opmupoBaHUE CHCTEMBl XHUMHYECKHX 3HAHUH KaK Ba)KHEWIEH COCTaBJISIONICH €CTeCTBEHHO-
HAyYHOH KapTUHBI MUPA, B OCHOBE KOTOPOM JIeKaT KIIIOUEBbIC IOHATHS, (PyHIaMEHTAIbHbBIC 3aKOHbI
U TEOPUM XHMMHMHM, OCBOCHHE S3bIKa HAYKH, YCBOCHME W IIOHMMAHUE CYIIHOCTH [JOCTYIHBIX



00001IEHNIT MUPOBO33PEHUYECKOI0 XapakTepa, O3HAKOMJIEHHE C HUCTOpUEH UuX pa3BUTHS U
CTaHOBJICHUS;

e (opmupoBaHuE U pa3BUTHE NMPEACTABICHUI O HAyYHBIX METO/IaX MO3HAHMS BEIIECTB U XUMHYECKHUX
peakiuii, HEOOXOAMMBIX [UISi TMPUOOPETCHHS YMEHHA OPHEHTUPOBATHCS B MHPE BEIIECTB U
XUMHUYECKHX SBJICHH, UMEIOIINX MECTO B MIPUPOJIC, B IPAKTHUECKOMN ¥ MOBCETHEBHOM KU3HMU;

® pa3BUTHEC YMEHUW M CIOCOOOB JEATEILHOCTH, CBS3aHHBIX C HAONIOACHHEM U OOBSICHEHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM TIPAaBHII O€30MMaCHOTO OOPAIICHHS C BEIIECTBAMH.

Hapsny ¢ atum, conepkarenbHasi XapaKTepUCTHKA LIeNiel U 3a/1ad U3y4YeHHs MIpeIMeTa B Mporpamme
[0 XMMHUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMHU B CHCTEME CPEIHEro
obmiero obpaszoBanus. Cerofs B MperojaBaHUM XUMHH B OOJBIICH CTENCHH OTHAETCS MPEANOYTCHHE
MPAKTUYECKOW KOMIIOHEHTE COJIep)KaHusi OOYyYeHHs, OPUEHTUPOBAHHOM HA TMOATOTOBKY BBITYCKHUKA
o0mieo0pa3oBarenbHOM  OpraHM3alldy, BIAJCIONIET0 HE Ha0OpoM 3HAHUW, a (YHKIHMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMHU aKTHBHOTO IOJYYEHUS 3HAHUA W TMPUMEHEHUS HX B
pEATbHOM JKU3HM TSI PEIICHUS TPAKTUICCKUX 3a]1a4.

B cBsi3u ¢ 3TUM TIpW M3y4YeHUH TpeaMeTa «XUMUS» JOMHHHUPYIOIIEe 3HaYCHUE MPUOOPETAIOT TaKKe
LeJH U 33]]a41, KaK:

ajanrtanus OOy4aromuxcs K YCJIOBUAM JMHAMUYHO pa3BUBAIOLIETOCS MHpPA, (HOpMHUpPOBaAHHE
WHTEJUICKTYaJIbHO ~ Pa3BHTOH  JIMYHOCTH, TOTOBOM K  camMooOpa3oBaHUIO,  COTPYIHHUYECTBY,
CaMOCTOSITEIIbHOMY TIPHHSITHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX YKH3HCHHBIX CHTYAIIMSIX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHre y O0OYYarOIIMXCS KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHLUN), HMMEIOIIUX
VHHUBEPCATHHOE 3HAUCHUE NI PA3JIMYHBIX BUJIOB JESATCIBHOCTH: PEHICHHS MPOoOJeM, MOWCKA, aHaau3a U
o0paboTkn wmH(pOpMaKMKU, HEOOXOMUMBIX MJIsi NMPHUOOPETEHHUsS OMNBITa NEATEIBHOCTH, KOTOpas 3aHHMAaeT
BXHOE MECTO B TMO3HAHMM XMMHH, a TaKKe IJIS ONEHKU C TO3UIUN SKOJOTHYECKOW Oe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIECCOB HAa OPraHMU3M UYeJIO0BeKa U MPUPOAHYIO CPELY;

pa3BUTHE TIO3HABATENHHBIX HMHTEPECOB, WHTCIUICKTYaTbHBIX © TBOPYECKUX  CIIOCOOHOCTEH
00yJaromuXxcsi: CIOCOOHOCTH CaMOCTOSTEIHHO MPHUOOpPETaTh HOBBIC 3HAHUS 110 XHUMHH B COOTBETCTBHH C
KU3HEHHBIMU TTOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHbIE HH(DOPMAIIMOHHBIE TEXHOJIOTUH IS TTOWCKA U
aHanM3a y4eOHOW U HayYHO-TIOMYJISPHON HH(POPMAITUN XUMUYECKOTO COIeP KaHNUS;

dbopMHUpOBaHHE W pa3BUTHE Yy OOYYAIONIMXCS AaCCOIMATHBHOTO U JIOTUYECKOTO MBINIICHHS,
HaOJTI0IATEIBHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBhIE OCOOCHHO HEOOXOJWMBI, B YaCTHOCTH, IPH
TUTAHUPOBAHUH U TPOBEIEHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaroImuXcsi yOekKIAEHHOCTH B TYMAaHUCTHMYECKOW HAMpPaBIEHHOCTH XUMUH, €€
BOXHOW POJM B PEHICHHH TJIOOATBHBIX MPOOJIEM PalMOHAIBLHOTO IPUPOOIIOIB30BAHMS, TOIOTHEHUS
HEPTEeTHYCCKHUX PECYPCOB U COXPAHCHHSI IIPUPOIHOTO PAaBHOBECHSI, OCO3HAHUS HEOOXOMMOCTH OEPEKHOTO
OTHOIICHUS K TIPUPOJIC U CBOEMY 3JIOPOBBIO, a TAaK)Ke MPHOOPETEHUS OIbBITa MUCIOIL30BAHUS MOTyYECHHBIX
3HAHUU I IPUHSITHS TPAMOTHBIX PEIICHHUI B CUTYAIUSX, CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yueOHOM mmane cpemHero oOrmiero obpa3zoBaHusl mpeaMeT «XUMHsS» 0a30BOT0 YpOBHS BXOIUT B
COCTaB MpeIMeTHON 00s1acTh «EcTecTBeHHO-HAYyYHBIE TIPEIMETHI.

OO1mree 9UCIIO YacoB, OTBENEHHBIX IS M3YYCHHsI XMMHH, Ha 0a30BOM YPOBHE CpPEIHETO OOIIero
oOpa3zoBanus, coctaBiseT 68 yacoB: B 10 knacce — 34 vaca (1 gac B Henento), B 11 kmacce — 34 vaca (1 gac B
HEJISIIO).



COJAEPKAHUE OBYYEHUA
11 KJIACC
ObLIASA U HEOPTAHUYECKAS XUMMUAA

Teoperuyeckne 0CHOBbI XMMHH

XuMuueckuid dmeMeHT. AToM. Snpo aTtoma, WM30TOMBlL. DJICKTPOHHAS 000JI0YKAa. DHEPreTHUECKUe
YPOBHH, MOJIYPOBHH. ATOMHBIEC OpOHTaNH, S-, P-, d- 3meMeHThl. OCOOCHHOCTH PACIPEICICHHs ICKTPOHOB
10 OpOUTANISIM B aTOMaX AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DINEKTPOHHAS KOHPUTypaIusi aTOMOB.

Ilepnonnueckuit 3axkoH u Ilepuonmueckas cucrema xumudeckux annemeHToB . M. Menneneesa.
Cas13p nieproanueckoro 3akona u Ilepuoauueckoit cucrembl XxuMudeckux aneMmeHToB . 1. Menpaeneesa ¢
COBPEMEHHOM TeopHel CTpOeHHsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM MU MepuojaM. 3HaYCHUE NEPUOAMYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BellecTBa. XUMUYECKass CBs3b. BUIbI XMMHUECKON CBsI3U (KOBaJEHTHAas HEMOJSpHas U
MoJIsAipHasi, HMOHHAas, MeTaindeckass). MexaHu3smbl 00pa30BaHUS KOBAJICHTHOM XUMHUYECKOH CBS3H
(oOMeHHBI M JOHOPHO-aKIENTOpHBINH). BomopomHas cBsi3b. BaneHTHOCTb. DIEKTPOOTPUIATENHEHOCTD.
Crenens okucienus. MIoHbl: KATHOHBI M AHUOHBI.

BemecTBa MOJEKYJISIPHOrO U HEMOJEKYJSIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa BEIECTBA.
Tunsl KpUCTATUIMUECKUX PEHIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT THUIIA KPUCTAIITNYECKON PEIIETKY.

[TonsiTre o aucnepcHbIX cucTeMax. McTuHHbBIE U KOJTOUIHBIE pacTBOPBL. MaccoBasi 10JIsI BEIIECTBA B
pacTBope.

Knaccudpukanus Heopranuuyeckux coenvHeHuidl. HomeHknarypa HEOpraHMYeCKHX  BEIIECTB.
['eneTnyeckasi CBSI3b HEOPraHUYECKHUX BEIIECTB, IPUHALICKAITUX K PATUYHBIM KIJIACCAM.

Xumuyeckas peakuusa. Kinaccudukanus XUMHUYECKHX PEaKIHMii B HEOPTaHUYECKOW W OPraHUYECKOM
XUMHUHU. 3aKOH COXPaHEHUsI MacChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPAICHUS YHEPTUU TTPH XUMUYECKUX
peaxkusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3NU4HbIX (hakTopoB. OOpaTHMble peakiuu. XUMUYECKOoe
paBHOBecue. DaKTOPHI, BIUAIONINE HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Ipunnun Jle [laTense.

OnexTponutnyeckas aucconuanus. CunabHble U cialOble AMeKTpoiauThl. Cpefa BOAHBIX PacTBOPOB
BELIECTB: KUCIasA, HeUTpaibHasi, EJI0YHAs.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCTepUMEHTAIbHBIE METOJbl M3YUEHHUs BEIIeCTB M WX MPEBpAIICHHIA: JAEMOHCTpAlUs TaOHII
«Ilepuoanyeckas cucrema xumudeckux odiemeHToB [[. WM. MeHnngeneeBay, wu3ydyeHHe MoOJENEH
KPUCTANIMYECKUX PEETOK, HAOMIOJIEHHE MU ONHMCAHHWE JAEMOHCTPALlMOHHBIX U JIa0OpAaTOPHBIX OIBITOB
(paznoskeHue nepoKcHia BOAOPOJa B IPUCYTCTBUU KaTalnu3aTopa, ONPEAEIIEHUE CPEIbl paCTBOPOB BELLIECTB
C TIOMOIIBI0 YHUBEPCATHHOTO MHIUKATOPA, PEAKIIMH HOHHOTO OOMEHa), MPOBEICHNE MPAKTUIECKONM paObOTHI
«BnusgHue pa3nuyHbIx GaKTOPOB Ha CKOPOCTh XMMHUUYECKOM peakiumy.

Pacuérnebie 3anaun.

Pacuérel o ypaBHEHHMSIM XUMUYECKUX PEAKIIMM, B TOM YHCIIE TEPMOXUMHUYECKUE PACUEThI, paCUETHI C
WCIIO0JIb30BaHUEM TMOHATHS «MACCOBAasi J0JIs1 BEILIECTBAY.

Heopranuueckasi xumus

Hemeramnbl. I[lonoxxenue HemetraiioB B Ilepuomnueckoit cucteMe xumuueckux snemeHToB I, U.
MenneneeBa U OCOOEHHOCTH CTpOCHHs aTroMoB. Du3nyeckue CBONHCTBA HEMETAIOB. AJIIOTPONHS
HEMETAJIOB (Ha MpUMepe KUCIopoaa, cephl, pochopa u yriepoaa).

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TajoreHOB, cephl, azora, ¢ocdopa, yriepoaa u
KpEMHUS1) U UX COeAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COETUHEHUN).

[IpumeHeHne BaxKHEUIINX HEMETAIUIOB U UX COCIMHEHUM.



Mertamnel. [lonoxxkenue MetaioB B Ilepumogmyeckoid cucrteme Xumuyeckux asnemeHTtoB J[. U.
MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX O0O0JIOYEK aTOMOB MeTayioB. OO0mme ¢uzndeckue
cBoiicTBa MeTasuioB. CIuIaBbl METAJJIOB. DJIEKTPOXUMUYECKUM Pl HATPSDKEHU METaJLIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX METAIUIOB (HATPUM, Kajdui, KalbIl[Ui, MarHui, allOMUHUN, [IUHK,
XpOoM, JKeJe30, Me/ib) U UX COeIMHEHUH.

O61ue cnocoObl monydeHus: MeTauioB. [IpuMenenue MeTamioB B ObITY U TEXHHUKE.

DKCHEPUMEHTAIbHBIE METOJIbI H3Y4Y€HHUs BEHIECTB W HMX MPEBPALCHUNA: H3YYCHHE KOJUICKIUU
«MeTtayuibl ¥ CIUIaBB», OOPa3IOB HEMETANIOB, PEIICHHWE JKCIEPUMEHTANBHBIX 3a/iad, HAOIIOJICHUE H
ONMCaHUE JEMOHCTPALMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aWMOJAEWCTBHE THUIPOKCHUIA ATIOMUHUSA C
pacTBOpamMH KUCIJIOT U LIEJI0YeH, KaYeCTBEHHbIC PEaKIIMK Ha KaTHOHBI METAJLIOB).

Pacuérnsie 3amaumn.

Pacuérel Macchl BemiecTBa WM 00BbEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe WU
00BEMY OJTHOTO U3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA)
MPOYKTOB PEAKILIMH, €CJIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B o0ecrieueHnn 3KOJIOTUYECKOM, SHEPreTHYEeCKON U MUILEBON 0€30M1aCHOCTH, Pa3BUTHU
MeauUuHbL. [[oHATHE 0 HAyYHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX PEAKLIUN.

[IpencraBienust 06 OOIMIMX HAYYHBIX IPUHIIMIIAX MPOMBIIUIEHHOTO MOTYYeHHs BaXKHEHIIINX BEIIECTB.

UYenoBek B MUpPE BEUIECTB U MAaTEPUATIOB: BAXKHEHIITUE CTPOUTEIIbHBIE MaTepUaiibl, KOHCTPYKIIUOHHBIE
MaTrepuaibl, KPacKu, CTEKJIO, KEpaMHKa, MaTepUasbl JJIs SJIEKTPOHUKH, HAHOMATEpUaJIbl, OPTaHUYECKUE U
MUHEpaJbHbIE YI00peHUsI.

XuUMHSL U 370pOBbE YEIOBEKA: IpaBWja HCIOIb30BAHUS JIEKAPCTBEHHBIX IIPENaparoB, MpaBuiia
0€30IMacCHOTO MCIIOIH30BAHMS IPENApaTOB OBITOBON XMMHUHU B TIOBCESTHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexXnpeaAMETHBIX CBS3€H Mpu M3ydeHHH 0oO0IIel U Heopranudeckoil xumuu B 11 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIONIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHHA, TaKk W TMOHITHH,
SIBJISTFOLITUX CST CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIH (akT, TUIIOTE3a, 3aKOH, TEOPHs, aHATN3, CHHTE3,
KiaccuuKalus, IepuoAUYHOCTb, HAOIIOCHHE, SKCIIEPUMEHT, MOJISTUPOBAHIE, U3MEPEHHE, SIBICHUE.

®dusnka: Marepusi, OSHEpPrusi, Macca, aTroM, OJJEKTPOH, MPOTOH, HEHUTPOH, HOH, H30TOIl,
PaINOAKTUBHOCTh, MOJIEKYJIa, YPHEPTeTUYECKUM YPOBEHb, BEIIECTBO, TEJI0, 00BbEM, arperaTHOe COCTOSHHE
BEIIECTBA, (PU3NUYECKHUE BEIMYMNHBI U €IMHUIIBI UX U3MEPEHUSI, CKOPOCTh.

buonorus: kinerka, opraHusM, SKocucTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHThI, BATAMUHBI, 0OMEH
BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIE TTOPO/IBI, TIOJIE3HBIE UCKOIIAEMbIE, TOIITUBO, PECYPCHI.

TexHomorus: XUMHYECKass TMPOMBINUICHHOCTh, METAIUTyprUsi, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepUajoB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOJCTBO, MHINEBAs MPOMBIILIEHHOCTh, (hapMareBTHIecKas
MPOMBILIIIEHHOCTh, POU3BOACTBO KOCMETHYECKUX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, AJIEKTPOHHAS TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XHMMHMKU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHHWSA K pe3yJbTaTaM OCBOEHHUS OOYYaIOIIMMHKCS IPOrpamMm
cpemHero ooiero oopa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM M MIPEIMETHBIM ). HayuHo-MeTo 1u4uecKkoit
OCHOBOH U1 pa3pabOTKH IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS IPOTPaMM CpelHEero o0miero oopa3oBaHus
SIBJIIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBHM € CHCTEMHO-JESATENILHOCTHBIM IOAXOAOM B CTPYKTypEe JMYHOCTHBIX PE3YJIbTAaTOB
OCBOGHHA TMpeaMmeTra «XHMHA» HAa YPOBHE CpEeIHEro oO0IIero oOpa30BaHUS BBIACICHBI CIEIYIOLIHE
COCTaBJISIIOLIHE:

OCO3HaHHWE OOYyYaIOUIUMHCS POCCHUMCKOW Tpa)¥JaHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEIEIICHHUIO;

HaJu4Yre MOTUBAIIUU K 00YUYEHUIO;

LeJICHANTPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUN JTUYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH U
UCTOPUYECKHUX Tpaauiuii 0a30BO HAYKU XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATHCS B CBOCH NEATEIBHOCTH LEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MTPUCYIIMMHU LIETOCTHOM CUCTEME XMMHUECKOTO 00pa30BaHus;

HaJIMYUE TPABOCO3HAHUS JKOJOTUYCCKOW KYJIbTYphl M CIIOCOOHOCTH CTaBHUTh IICIM M CTPOWTH
KU3HEHHBIC TIIaHBI.

JIM4HOCTHBIE PEe3yNbTAaThl OCBOCHHUS MpeaMeTa «XUMHUS» JIOCTUTalOTCS B EAMHCTBE Y4eOHOU H
BOCIIUTATEILHON JEATEIHbHOCTH B COOTBETCTBUM C T'YMAaHMCTHYECKHMHU, COLUUOKYIBTYPHBIMH, IyXOBHO-
HPaBCTBEHHBIMU IIECHHOCTSIMH U HJI€a]laMU POCCUMCKOTO TPaKIaHCKOTO OOIIECTBA, IPUHSATHIMU B OOIIECTBE
HOpPMaMU W TIpaBUJIAMU TIOBEJIEHUS, CHOCOOCTBYIOIIMMH TMpOIlecCaM CaMOMO3HAHMS, CaMOPa3BUTHS H
HPABCTBEHHOT'O CTAHOBIICHUS JIMYHOCTU O0YUYaAIOIIHXCS.

JIM4HOCTHBIE PE3YyNbTaThl OCBOEHHUS TMpenMeTa «XHUMHs» OTpaXaroT C(HOPMUPOBAHHOCTH OIBITA
MMO3HABATEIIPHOW M TMPAKTUYECKOU JESITEIIbHOCTH O0Y4YalIMXCS MO peai3allii MPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YUCJIE B YaCTH:

1) rpamIaHCKOrO BOCIIUTAHMS

OCO3HaHUsI 00YYaIONMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH, YBaXKCHHS K 3aKOHY U
MPaBOMNOPAJIKY;

MPEACTABJICHUS O COLMAIbHBIX HOPMax U MpaBUjaX MEKINYHOCTHBIX OTHOIICHHUI B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIHHOCTH MPU CO3JaHUHM yYEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX ¥ MO3HABATEIBHBIX 3a/1a4, BHIMOJHEHUN XUMUIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apTyMEHTBHI JIPYruxX MpH
aHaJlM3e pa3INYHbIX BUJOB YU€OHOM NeATENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY U HAYYHOMY HACJICIUIO OT€UECTBEHHONW XUMUH;

YB@XEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUM M TPAKTUYECKOTO TMPUMEHEHUS XHUMUH,
OCO3HaHUs TOTO, YTO JOCTIDKEHUS HAyKH €CThb pPe3yibTaT ATUTENbHBIX HAOTIOACHUNA, KPOMOTIUBBIX
AKCMEPUMEHTAIIbHBIX MIOUCKOB, IOCTOSTHHOTO TPY/Ja YUYEHBIX U MPAKTUKOB;

WHTEpeca W TO3HABAaTEIbHBIX MOTHBOB B TOJYYCHHH U TOCJICAYIONIEM aHaiu3e HHPOPMAIUHA O
MEPEIOBBIX JOCTHXKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OILIGHHMBAaTh CUTYyallUM, CBSI3aHHbIE C XUMHUYECKHUMH SIBICHUSIMHM, WU TPUHUMATDH
OCO3HaHHbIE PEIIeHNUs, OPUEHTHPYSICh Ha MOPaIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;



TOTOBHOCTHU OLICHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBApHILEH C MO3ULUN HPABCTBEHHBIX U
IIPAaBOBBIX HOPM M OCO3HAHME MOCIEACTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MMOHMMAaHUS IICHHOCTEH 3I0pPOBOTO M 0O€30MacHOro o0pa3a KU3HHU, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOmrofieHusl MpaBuil 0e30MacHOro oOpallleHusi ¢ BeUleCTBaMH B OBITY, IMOBCEAHEBHOW >KU3HU U B
TPYAOBOM AEATEIbHOCTH;

MOHVMAHUS I[IEHHOCTH TMPaBWJI HHIWBUIYaTbHOTO M KOJUIGKTHBHOTO O€30TMAacHOTO IOBEACHUS B
CUTYaLUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUS TOCJEACTBUNA M HENPUSTHUS BPEIHBIX MPUBBIYEK (YMOTPeOICHHs ajlKOroJisi, HApKOTHUKOB,
KYpEHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HMCCIEeIOBATEIIbCKON AESITENbHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX JIESATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEIICHUHM MPAKTUYECKUX 3aJlay COIMAIBHOW HAMPaBIEHHOCTH (B
paMKax CBOEro Kjiacca, MKOJIbI);

WHTEpeca K MPaKTUYECKOMY H3YYEHHI0 Tpodeccuil pa3iuyHOro poja, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUHN 110 XUMUU;

YBaXKEHUS K TPYAY, JIOISAM Tpy/Ja U pe3yJibTaTaM TPYIOBOH ACSITEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaTbHOW TpPACKTOPHH OOpa30BaHMs, OymyIIeH
npodeccun W peanu3ali COOCTBEHHBIX KMU3HEHHBIX IUIAHOB C YYETOM JUYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JIOrMYeCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOUHHUKY CYIIECTBOBAHUS JKM3HU Ha
3emie;

MMOHUMAaHHUS TJI00ATBHOTO XapaKkTepa IKOJIOTHUYECKUX MPoOsIeM, BIUSHUS YIKOHOMUYECKUX MPOIIECCOB
Ha COCTOSIHME PUPOJIHON U COLMAIIBHOMN CPEIbl;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJIb30BAHUSA JOCTIDKCHHUN XHMHUU IS PEIIEHUS BOMPOCOB
palMOHANIBHOTO MPUPOIOIOIb30BAHNS;

AKTUBHOTO HENPUATUS JEHCTBUM, NMPUHOCAUIMX BpE OKPYKAIOLIEH NPUPOJHON cpene, yMeHUus
MPOTHO3UPOBATh HEOJATONPHUATHBIE OSKOJOTMYECKHE TOCJIEACTBUS MPEANPUHUMAEMBIX JCHCTBUUA U
MpeA0TBpaIIaTh UX;

HaJU4MUsl Pa3BUTOIO SKOJOTMYECKOrO MBILUICHUS, YKOJIOTHYECKON KYJIbTYpPBI, OMNbITa AESITEIbHOCTU
9KOJIOTUYECKON HAIpPABJICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS UMM B MTO3HABATENIbHONW, KOMMYHUKATUBHOU
Y COIMATBHOM MPAKTHKE, CIOCOOHOCTH ¥ YMEHHUSI aKTUBHO TIPOTHUBOCTOSTH UACOJIOTUH XeMOGpOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIIECTBEHHOH MPAKTUKH,

MMOHUMAaHUS CTeNU(PUKA XUMHUU KaK HayKd, OCO3HAHUs €€ poyin B (JOPMHUPOBAHUU PAIMOHAIHHOTO
HAay4YHOTO MBIIUICHUS, CO3JaHUU IEITOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOleM MHpPE KaK O €IUHCTBE
MPUPOABI U YETOBEKa, B TO3HAHUHM MPHPOJHBIX 3aKOHOMEPHOCTEW M pElIeHUU MpoOJeM COXpaHCHHS
MIPUPOJTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCO0OW 3HAYMMOCTH XUMHUU [UJII  COBPEMEHHOW IMBWIM3AIMU: B €€
T'YMAaHUCTHYECKOW HANpPaBJIICHHOCTH W BAXKHOW POJIM B CO3/JaHMHM HOBOW 0a3bl MaTepUaIbHON KYJIBTYPHI,
penieHny TIo0ambHBIX MPOOJIEM YCTONYHMBOTO PA3BUTHSL HYEJIOBEUECTBA — CHIPHEBOHM, SHEPreTUYECKOU,
MUIIEBOW M SKOJIOTHYECKOH O0e30MacHOCTH, B Pa3BUTUM MEIUIIUHBI, 00ECIECUYEHUU YCIOBHMA YCIEUTHOTO
TpyJa 1 SKOJIOrH4ecKd KOM(OPTHOM JKM3HU KaKJI0TO YieHa OOIIecTBa;

€CTECTBEHHO-HAyYHON TPaMOTHOCTU: MOHMMAaHHUS CYIIHOCTH METOJIOB MO3HAHUS, HUCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh IOJydaeMble 3HAHHS [UIsl aHAIU3a U OOBSICHEHUS



SBJICHUI OKpPYXKAlOIETO MHpAa W HPOUCXOMAMNX B HEM HM3MEHEHHWH, YMEHUs JenaTb OOOCHOBaHHBIC
3aKJIIOUYCHHS Ha OCHOBE HAYYHBIX (PAKTOB M HMEIOLIMXCS JAHHBIX C IENbI0 TOJYYCHHS JTOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMUYECKHE 3HAHWUSA JUIS pEHICHUs MpodiieM B
PEaTbHBIX KU3HEHHBIX CHTYaIHIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIILCKON IS TEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEPHIBHOMY OOpA30BaHHUIO W CaMOOOpA30BaHMIO, K AKTHBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 110 XUMHU B COOTBETCTBHUH C KU3HEHHBIMU OTPEOHOCTIIMH;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B pasInuHbIX chepax mpodeccHoHaNbHON 1S TeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATDI

MertarpeaMeTHbIE pe3yabTaThl OCBOCHUSI y4eOHOTO MpeaMeTa «XUMHs» Ha YPOBHE CPEAHEro 00IIero
00pa3oBaHMs BKIIOYAIOT:

3HaYuMble  JI1  (OPMHPOBAHHUS  MHUPOBO33PCHHS  OOYYAIOUIMXCS  MEKIUCIHILIMHAPHBIC
(MexXnpeMeTHbIC) OOIEHAYYHbIC TOHITHS, OTPAKAIOIIME IEJIOCTHOCTh HAYyYHOHW KapTUHBI MHUpa H
cienn(UKy METOJIOB TO3HAHUS, MCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (Marepws, BEIIECTBO, SHEPIHs,
SBJICHHUE, IPOIECC, CHUCTeMa, Hay4dHbIH (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCClIeIoBaHKe, HAOII0ICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHUBEpCaJbHbIC y4eOHbIC JEHCTBHs (IIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTHBHBIC),
obecrieunBarome (HopMuUpoBaHHE (YHKIMOHATHHOH T'PaMOTHOCTH W COIHMAJIBHOH  KOMIICTCHIIUH
o0yJaromuxcs;

CIIOCOOHOCTh OOYYAIOUIMXCSl MCIIOJIB30BaTh OCBOCHHBIC MEXKIUCIMILIMHAPHBIC, MUPOBO33PEHYECKHE
3HaHUS M YHUBEPCAJIbHBIC YUCOHbBIC ICHCTBUS B TIO3HABATEIILHOM U COITMAIbHON MPAKTHKE.

MeranpeqMeTHbIe  pe3yNbTaThl  OTPAKAIOT  OBJAJCHHWE  YHHBEPCAIBHBIMH  YUEOHBIMH
M03HABATEIbHBIMHM, KOMMYHHKATUBHBIMU U PETYIATUBHBIMU JICHCTBHUSIMHU.

OgiajieHne YHUBEPCAJIBLHBIMH YY€OHBIMH MO3HABATEIbHBIMH I CTBUSIMH:

1) 6a3oBble JIOrHYecKue AeiicCTBUS:

CaMOCTOSITENTFHO (hOPMYITHPOBATH U aKTYAJTM3UPOBATH MPOOIJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPENIeNIATh EeNN ACATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHUH HX JOCTHKEHHS, COOTHOCHTH
Pe3yAbTATHI JCSITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

WCIIOJIB30BaTh TIPU OCBOCHUHW 3HAHHWU MPUEMBI JIOTUYECKOTO MBIIIICHUS — BBIJICIATh XapaKTEePHbIC
MPU3HAKH TIOHATHI M yCTAaHABJIMBATh WX B3aUMOCBS3b, HCIIOJNB30BAaTh COOTBETCTBYIOIIME TOHSATHS JUIS
0O0BSICHEHUS OTAENBHBIX ()AKTOB U SIBICHUN;

BBIOMPATh OCHOBAHUS M KPUTEPUH IS KJIaCCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh MPUUNHHO-CIICJCTBEHHBIC CBSI3U MEX/y U3Y4aeMbIMU SBJICHUSMU;

CTPOUTH JIOTHYECKHE pPACCYXKJICHUs (MHIyKTHUBHBIC, JEAYKTHBHBIC, I10 AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U TMIPOTUBOPEUHS B pACCMATPHBAEMBIX SIBICHUSX, (POPMYIHPOBATH BBIBOJIBI U 3aKITFOUCHUS;

MPUMEHSITh B TMPOIIECCE MO3HAHUS, HCIOJIb3yeMble B XUMUU CHMBOJHYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBATh MOJICIBHBIC MPEICTABICHUS — XUMHUYECKHN 3HAK (CHMBOJI) 3JEMEHTAa, XUMHYECKast
dbopmyna, ypaBHEHHE XUMHUYECKOW pEaKIMU — MPU PEIICHHH YYeOHBIX IMO3HABATEIBHBIX M MPAKTHIECKUX
3ajad, TPUMEHITh Ha3BaHHBIC MOJICIBHBIC TPEACTABICHUS Ui BBIIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMHUCCKUX PEAKIIUH.

2) 0a30BbIe HcCCIeI0BATeIbCKHE 1eiiCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

(dbopMyIHpOBaTH IETH M 3a7addl HCCIEIOBaHUS, WCIOJIb30BATh TOCTABICHHBIE W CAMOCTOSTEIHHO
c(OopMyIHPOBaHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHKS U OCHOBBI JUTsi (POPMUPOBAHUS TUIIOTE3bI
0 MTPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHHUIA;

BJIQJICTh HaBBIKAMH CAMOCTOSTEIBHOTO IJIAHUPOBAHUS M MPOBEACHUS YICHUYCCKUX IKCIICPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHS HAOIIOJAaTh 3a XOJOM IIpOIlecca, CaMOCTOSITEIBHO IPOTHO3HPOBATH €T0



pe3yabTar, (GOopMyJIupoBaTh OOOOLICHHS U BBIBOABI OTHOCHTENBHO JIOCTOBEPHOCTH pE3yJbTaTOB
HCCIIEIOBaHMs, COCTAaBJIATE OOOCHOBAHHBINA OTYET O MPOAETIaHHOH padoTe;

NpUOOpeTaTh ONBIT YYEHHYECKOH HCCIIEIOBATENbCKOM W TPOEKTHOM AEATENbHOCTH, IPOSBIATH
CIOCOOHOCTh W TOTOBHOCTh K CAaMOCTOSITEIbHOMY TIOMCKY METOAOB pEIIeHUS MPAaKTHYECKHX 3ajad,
IIPUMEHEHHIO PA3JINYHbIX METO0B MIO3HAHUSL.

3) padora ¢ ungopmanmei:

OPHEHTUPOBATbCS B PAa3IMYHBIX HMCTOYHMKAX HH(pOpManuu (HaydyHO-TIOMYJISIpHAs JIMTEpaTypa
XMMHYECKOTO COJICP)KaHUs, CIpaBOYHbIe MOcoOus, pecypchl MHTepHeTa), aHATU3UpOBaTh HH(GOPMAIIHIO
pasnuyHbBIX BUAOB M (GOpPM  IPEICTABICHMs, KPUTUYECKM OLEHUBaThb €€ JOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTH 3aMPOCHl U MPUMEHATH PA3IMYHBIE METO/bI NMPHU MOUCKE U 0TOOpe MH(OpMAIUH,
HEO0XOAUMOI 7151 BBITOJTHEHUS y4eOHBIX 3a/1a4 ONPEeAeIEHHOTO TUIIA,

IIPUOOPETaTh OIBIT UCIOIb30BAHUSA MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M pa3IMYHbIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTHMAIbHYIO (OpMy mpencTaBieHUs umH(opMaruu (CXeMbl, TpaduK,
yarpammbl, TaOJIHUIbI, PUCYHKHU U JIPYTHE);

HCIOJIb30BaTh HAy4YHbIN $3bIK B KaueCTBE CPEJACTBAa NpU padoTe ¢ XUMHUYECKOW HH(pOpMalUen:
IPUMEHSATh MEXNpeaAMeTHble ((pu3nueckue M MaTeMaTHYeCKUe) 3HAKM U CUMBOJBIL, (OPMYJIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

MCIIOJIB30BATh M MIPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

3aJjaBaTh BONPOCHI [0 CYIIECTBY OOCYKZaeMOM TeMbl B XOjA€ JAMajora W/WIM JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYIUPOBATh CBOM MPEIOKEHHS OTHOCHUTEIHHO BBITIOTHEHUS MPEAIOKECHHON
3aJ1auu;

BBICTYNIaTh C NpPE3CHTAllMed  pe3ylbTaToB  IO3HABAaTENbHOW  JIEATENIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPH BBINOJIHEHUH XHMHUYECKOI'O 3KCIIEPHMEHTa,
MPAaKTUYECKON pabOoTHI MO MCCIIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peallu3ali y4eOHOTo POeKTa U
(bopMyIHpOBaTH BBHIBOJBI IO pE3yJabTaTaM MPOBEAEHHBIX HCCIEOBAHUN MyTEM COTIIACOBAHMS TO3HMIMHN B
Xo7ie 00CyX/1eHusI 1 00OMeHa MHEHHSIMH.

OgJajieHNe YHUBEPCAIbHBIMH PeryIsTHBHBIMH el CTBUAMU:

CaMOCTOSITENTFHO TIAHUPOBATH U OCYIIECTBIISTH CBOIO IMO3HABATEIFHYIO JIESATEILHOCTD, ONPENess e€
e ¥ 33Ja4d, KOHTPOJIMPOBATh U TI0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH INpejiaraéMbli alropuTM
JeWCTBUI TpU BBIMOJHEHUH Y4eOHBIX M HMCCIEIOBATENbCKUX 3ajJad, BbIOMpaTh HauOoiee 3(QeKTUBHBIHN
Croco0 MX peuleHuss ¢ Y4ETOM IIOJyYyeHHs] HOBBIX 3HAHMHA O BEIIECTBAX M XUMHMUYECKHX pPEaKLUsX;
OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JICATEIILHOCTH Ha OCHOBE CaMOaHAIN3a U CAMOOIICHKH.



INPEAMETHBIE PE3YJIBTATbBI
11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «O011as 1 Heopranudeckasi XuMus» OTPaXKaroT:

c(OPMUPOBAHHOCTH MPEACTABICHHUI: 0 XUMUYECKOW COCTaBISIONICH €CTeCTBEHHO-HAy4YHOH KapTUHBI
MUpa, POJTU XUMHHU B TTO3HAHUU SBJICHUH MPUPOBI, B POPMUPOBAHUU MBIIIJICHHUS ¥ KYJIbTYPBI TUYHOCTH, €€
(YHKIIMOHATLHOW TPAMOTHOCTH, HEOOXOIMUMOW JJisi PEIICHHs] MPAKTUYEeCKHX 3a7ad M OKOJIOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CPEE;

BJIQJICHUE CHUCTEeMOM XHMMMYECKHUX 3HAHHM, KOTOopas BKJIOYAEeT: OCHOBOIOJIATaloIlue MOHITHS
(XMMHYECKUI 3JIEMEHT, aTOM, MU30TOoI, S-, P-, d- JICKTPOHHBIC OPOMTAIM aTOMOB, MOH, MOJICKYJia, MOJIb,
MOJIIPHBIA 00BEM, BaJCHTHOCTh, SJIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHCJICHHS, XUMHUYECKas CBS3b
(xoBaJleHTHAsi, MOHHAs, METaJUIM4YecKasi, BOJOPOJAHASA), KPHUCTAJUIMYECKas PEUIETKa, TUIBI XUMHYECKHX
peaxkiui, pacTBOp, OJIEKTPOJIUTHL, HEIICKTPOIMUTHI, HIICKTPOIUTUYECKAs IUCCOLUAIMS, OKHUCIHUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XMMHUUYECKOW pPEaKIMH, XUMHUECKOE PABHOBECHE); TEOPHUH U 3aKOHBI (TEopus
3JIEKTPOJUTUYECKON aucconranuu, nepuoanyeckuil 3akod [[. M. MenpaeneeBa, 3aKOH COXpaHEHUS] MAaCChI
BEIIECTB, 3aKOH COXPAaHEHUS M TMPEBpallleHUs SHEPruu MPU XUMHUYECKUX PEeaKlHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMUU, MUPOBO33pEHUYECKHE 3HAHUS, JIe)KAI[ME B OCHOBE TOHUMAaHUS IPUUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBIICHUH, (DAKTOJOTMYECKHE CBEJICHHUS O CBOWCTBAX, COCTaBE, MONYYCHHH W
0€30MMacHOM HCTIOIH30BAaHUH BAXKHEUIITNX HEOPTAaHMYECKHUX BEIIECTB B OBITY U MPAKTUICCKON JIEATCIbHOCTH
YeNoBeKa;

chOPMUPOBAHHOCTh YMEHUN BBIABISTH XapaKTepHbIE MPU3HAKU TMOHITHH, YyCTaHAaBIUBAaTh UX
B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHS MPU OMHUCAHUU HEOPTaHMUYECKHX BEIIECTB M HMX
IIPEBPAILCHHI;

c(hOPMUPOBAHHOCTh YMEHUM HCIIOIB30BATh XMMUYECKYIO CHMBOJIMKY JJIsi COCTaBJiCHUS (HOopmMys
BEIIECTB U YPAaBHEHUU XMMHUYECKUX peakuui, cucreMatudeckyto HomeHkiaarypy (IUPAC) u TpuBuanbHbie
Ha3BaHMsI OTAEIBHBIX HEOPTAHUYECKUX BEIIECTB (YrapHbIi ras, yriaeKucibli ra3, aMMHUakK, raiméHast U3BecTb,
Herami€Hasi U3BeCTh, IMThEBAs COJIa, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTb YMEHUM OMPEAEISATh BAJICHTHOCTh U CTEMIEHb OKUCIICHUSI XUMUYECKHUX JIEMEHTOB
B COCIMHEHUSAX DPA3JIMYHOTO COCTaBa, BHJ XUMHYECKOW CBs3M (KOBaJleHTHas, MOHHAs, MeTaJUIMYecKas,
BOJOPOJHAs) B COGAMHEHMSIX, THUN KPHUCTAJUIMYECKOM peméTKkd KOHKPETHOTO BellecTBa (aToMHasd,
MOJICKYJIIpHAsi, WOHHAs, META/NINYecKas), XapakTep Cpeabl B BOJHBIX PacTBOpPaX HEOPTaHHMYECKUX
COCITUHCHHIL,

c(hOpPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAAICIKHOCTh HEOPTaHWYECKUX BEIIECTB IO UX
COCTaBy K ONpENeNEHHOMY KiacCcy/Tpymre COeIWHEHUH (IPOCThIe BEIIeCTBA — METAUIBI U HEMETasllbl,
OKCH/IbI, OCHOBAHHSI, KHCIIOTHI, aM(pOTEepHBIE TUIPOKCHIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUH pacKpbhIBaTh CMBICT mepuoandeckoro 3akoHa J[. M. MengeneeBa u
J€MOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOIIYI0, 00BSICHUTEIHHYIO U IPOTHOCTHYECKYIO (DYHKITUH;

chOpPMHUPOBAHHOCTh YMEHHMM XapaKTEepHU30BaTh DJIEKTPOHHOE CTPOECHUE aTOMOB XHUMHUYECKUX
aneMeHTOB 1-4 mnepuonoB Ilepumogmueckoil cucrembl xumuueckux a3nemeHToB JI. WM. MeHnneneena,
UCTOJB3ys TOHATHS «S-, P-, O-27€KTpOHHBIE OpPOUTAIN», «IHEPrEeTHYECKHE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMUMHMUECKUX 3JIEMEHTOB M UX COECIMHEHUU IO MEepUuoAaM M rpymiam
[Tepuoanueckoit cucrembl XuMHUecKux 31eMeHToB J[. . Mennaeneesa;

c(hOPMUPOBAHHOCTh yYMEHUH XapaKTepu3oBaTh (OMHCHIBaTH) OOIMIME XHUMHYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHNE T€HETUYECKON CBA3H MEXKIY
HEOPraHUYECKUMH BEIIECTBAMU C TOMOILBIO YPABHEHHUM COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIHIA;

c(hOPMHUPOBAHHOCTh YMEHHUS KJIACCU(UIIMPOBATH XUMHUYECKHE PEaKIUU MO Pa3IMYHBIM MPU3HAKAM
(4ucity ¥ cocTaBy pearupyromux BeIlecTB, TEII0BOMY 3D PeKTy peakiuu, U3MEHEHHUIO CTEeTIeHENH OKHCICHUs
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTau3aTopa);



C(OPMHUPOBAHHOCTE YMEHHH COCTaBJIATH YPABHEHUS pEaKUUil pasJIM4HbIX THUIIOB, IOJHBIE U
COKpaIllEHHbIE YPAaBHEHMsI PEaKLUi HOHHOTO OOMEHA, YUUThIBasl YCIOBUS, IPU KOTOPBIX ATU PEaKLUH UAYT
J10 KOHIIa;

c(OPMHPOBAHHOCTh YMEHHUH TPOBOAWUTH PEAKLUH, IOATBEPKAAIONINE KAueCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHWYECKUX BEUIECTB, PACIIO3HABATDH OIBITHBIM IIYTEM MOHBI, IIPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUU PACKpPBIBATh CYIIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHA
MOCPEJICTBOM COCTABIICHUS JIEKTPOHHOTO OaslaHCa ATUX PeaKIIHii;

Cc(OPMHUPOBAHHOCTb YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMUMHUUYECKOM peakuu OT pa3IUYHbIX
(bakTOpOB; XapakTep CMEIIEHUS XUMHUYECKOrO PAaBHOBECUS B 3aBUCUMOCTH OT BHEIIHETrO BO3JEHCTBUS
(npunnun Jle llarense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh XHUMHYECKHE IPOIECChl, JeXKallie B OCHOBE
IIPOMBIIIJICHHOT'O MOJIy4Y€HHUs] CEPHOIM KHMCIIOThI, aMMHUaKa, a Takke COPMUPOBAHHOCTb IIPEJCTaBICHUN 00
O0IIMX HAayYHBIX MPUHLUIAX U FKOJIOTHYECKUX MTPOOIeMax XUMUYECKOT0 TPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUU NMPOBOAUTH BBIUMCICHUS C WCIOIH30BAHUEM MOHATHUS «MAaccoBas JOJIS
BELIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUI ra3oB MPU XUMHUYECKHMX PEaKLMSIX, MAcChl BELIECTBA WU
0o0bEMa ra3oB 0 HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0bEMY OJIHOTO U3 YYAaCTBYIOIIUX B
peaKkIMM BeLIeCTB, TEIUIOBOro 3(p@deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
IIPEBPALLCHNS U COXPAHEHUS YHEPTUU;

cOPMHUPOBAHHOCTh YMEHUH COOJIIOJIaTh TIpaBHJA IIOJB30BAHUS XUMHUYECKOW TIOCYIOH W
1a00paTOpHBIM O0OPYAOBAaHMEM, a TaKXKe IpaBuja OOpalleHHus C BEIIECTBAMH B COOTBETCTBUHM C
MHCTPYKLHUSMHU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHU IUIAHUPOBATH M BBINOIHATh XMMHYECKHHA JKCIIEPHUMEHT (Pa3lioKeHHE
IIEPOKCU/A BOJOPOJA B IPUCYTCTBUM KaTalIM3aTOPa, ONPEIEICHUE CPEIbl pACTBOPOB BEIIECTB C IIOMOUIBIO
YHUBEPCAJIbHOI'O MHANKATOPA, BIUSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH peakluy, peaKkiiu
MOHHOT0 0OMEHa, KaueCTBEHHbIE PEAKIIUU Ha Cylb(ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHUS,
pelIeHre SKCIepUMEHTaIbHBIX 3a/1a4 o TemaMm «MeTamis» U «Hemeramisl») B COOTBETCTBUY C NTPaBUIIAMU
TEXHUKU 0€30MacHOCTH MpU OOpaIIeHUH C BEIEeCTBaMU U JabOpaTOpHBIM 000pYAOBaHUEM, IIPEICTABIAThH
pe3yabTaThl XUMHYECKOTO SKCIepUMEeHTa B (OopMe 3amUCH YpPaBHEHUH COOTBETCTBYIOIMX pEaKUud u
(GbopMyIMpOBAThH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XUMUYECKYIO0 MH(OPMALIHIO, MOITY4aeMyto
U3 pa3HbIX UICTOYHHUKOB (CpeICTBa MaCCOBOM KOMMYHUKaIMU, IHTEpHET U IpyTrux);

c(OPMHPOBAHHOCTh YMEHHUH COOJIO/aTh MpPaBUIa 3KOJOTMYECKH I1e1eCO00pa3HOro MOBEICHHS B
OBITY M TPYJOBOH JEATEIBHOCTU B LIENISAX COXPAHEHHUsI CBOETO 3/10pOBbS M OKPYKAIOLIEH MPUPOIHOM Cpelibl,
OCO3HAaBaTh OINACHOCTh BO3JIEUCTBUS HA JKMBBIE OPraHW3MBbl OIPENECIEHHBIX BEIIECTB, MOHMMAs CMBICI
nokazarenss IIJIK, mosicHAT, Ha npumMepax crocoObl YMEHbBIIEHHS W MPEeNOTBPALIEHUS UX BPEIHOIO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKA;

Ui 00yYarOMIMXCsl C OrPaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHUE NPUMEHSTHh 3HaHUS 00
OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHHUS BEUIECTB U XUMHUECKUX SIBJICHMUIA;

JUIS CJETIBIX U CIa00BUASIINX O0YYarOIIMXCs: YMEHHE UCIIOJIb30BaTh PeNbe()HO-TOYEUHYIO CUCTEMY
obo3Hauenuii JI. bpaiist 1uid 3anucu XUMUYECKUX (GOPMYIL.






TEMATHYECKOE IINTAHUPOBAHHUE 11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoauuecTBO 4acoB

Ne ni/n Kourposbubie Ilpakruueckne  IJIeKTpoHHBbIE (HudpoBbIe)
MPOrpaMmMbl Bcero
padoTnI paboTeI o0pa3oBaTe/ibHbIE PeCypChl
Pa3znea 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuit 3aKoH Butmnorexa LOK
11 u Ileproanueckasi cucTeMa XUMUYECKUX 3 0 0
https://myschool.edu.ru/
sneMenToB /. 1. MenneneeBa
Crpoenue BemiecTBa. MHOrooOpasue bubnuorexa [JOK
1.2 4 0 0
BEIIECTB https://myschool.edu.ru/
bubmuorexa [JOK
1.3 X 6 1 1
HMHTTCCIHIE peartiny https://myschool.edu.ru/
Hroro mo paszneny 13
Pa3nea 2. Heoprannyeckasi Xumust
bu6mmoreka [IOK
2.1 M 6 0 1
CTaIEt https://myschool.edu.ru/
bu6mmoreka [IOK
2.2 H 9 1 1
eMeTAIRT https://myschool.edu.ru/
CBs13b HEOPraHMYECKUX U OPTAHUYECKUX bu6mmoreka [JOK
2.3 2 0 0
BEIIECTB https://myschool.edu.ru/
Hroro no pazneny 17
Pasznea 3. Xumud u :Knu3HL
bu6mmorexa [IOK
3.1 X 4 0 0
FIMHS FORHSHE https://myschool.edu.ru/
Uroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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11 KITACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoka Konrpoubnbsie IIpakrnuyeckue o0pa3oBaTe/bHbIE
n/n Bcero U3YYeHUs
padoThI padoThI pecypchl
1 XUMHUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs 1 0 0 bubmuoreka [JOK
KOH(HTryparus aTOMOB 04.09.2023  https://myschool.edu.ru/
IIepuonnueckuii 3axoH u [lepuoanueckas
2 CHCTEMa XUMHUYECKUX deMeHTOB /I. . 1 0 0 bubmuoreka [JOK
MemzeneeBa, HX CBsI3b C COBPEMEHHOIA 11.09.2023 = https://myschool.edu.ru/
TEOpHUel CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHX 3JIEMEHTOB U UX COSAMHEHUN O
rpyIIaM U nepuoaam. 3HauyeHue bubnnoreka [JOK
3 1 0 0
MIEPUOIUIECKOTO 3aKOHA i CUCTEMBI 18.09.2023 = https://myschool.edu.ru/
xuMH4ecKkux aneMeHToB .. Menneneesa B
pa3BUTUHU HAYKH
Crpoenue BeniecTBa. XMMHUUYECKast CBA3b, €€
4 P B 5 . 1 0 0 bubnunoreka [JOK
BH/IbI; MEXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOU
A P 25.09.2023  https://myschool.edu.ru/
cBs3u. Bogopoanas cBsi3b
BasieHTHOCTB. DIIEKTPOOTPUIIATETEHOCTD.
Crenens okucienus. Bemectra bubnuoteka [JOK
5 1 0 0
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO 02.10.2023  https://myschool.edu.ru/
CTPOEHUS
[TonsiTe 0 nucnepcHbIX cucTteMax. cTuHHBIE
6 0JLTO . e ai opsl. MaccoBast 10 1 0 0 Bubmiorexa LIOK
1 KOJUTOUTHBI TBOPBI. Bast JIOJIst
P P A 09.10.2023 = https://myschool.edu.ru/
BEIIIECTBA B PACTBOPE
Knaccudukanus 1 HOMEHKIATypa
7 HEOPraHWYECKUX COeANHEHUN. [ 'eHeTnueckas 1 0 0 bubnnorexka [JOK
CBSI3b HCOPTaHUYECKUX BEIIECTB, Pa3IMYHBIX 16.10.2023 = https://myschool.edu.ru/

KJIaCcCOB
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Knaccudukanus XuMHYeCKUX peakiuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.

bubmuoreka [JOK

8 3aKOH COXpaHEHHSI MACChI BEIIECTB; 3aKOH 23102023 https://myschool.edu.ru/
COXpaHEHHUS U IMPEBPAIICHUS SHEPTUU TPU
XUMHYECKHUX PEaKIMIX
9 Ckopoctb peakiuu. OOpaTuMbIC peakiuy. bubmmoreka [JOK
XUMHUYECKOE PaBHOBECHE 06.11.2023  https://myschool.edu.ru/
ITpakTnueckas padora Ne 1. «Bnusaue
10 paiJ'II/I‘lHBIX Q)aIfTopOB Ha CKOPOCTh bubmorexa LIOK
. 13.11.2023  https://myschool.edu.ru/
XUMHUYECKON PeaKIIHm»
DnekTponauTrueckas aucconuanus. [lonstue o
1 BOZIOpOHOM Toka3zatene (PH) pactBopa. bubnnoreka [JOK
Peakiuuu noHHOro oomena. I'maponus 20.11.2023 | https://myschool.edu.ru/
OpPraHMYECKUX M HEOPTraHMYECKUX BEIIECTB
OKHCTUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.
12 [TonsiTHe 006 smekTponn3e pacrmaBOBrI)/I ’ bubmorexa HOK
. 27.11.2023  https://myschool.edu.ru/
pacTBOPOB coJiei
13 KontponbHas padoTa mo pazaeny
«TeopeTndyeckre OCHOBBI XUMHUM 04.12.2023
Mertannsl, ux nonoxxenue B [lepuoanueckoit
CUCTEME XUMHUYeCKuX dteMeHToB []. 1.
14 MenneneeBa U 0COOEHHOCTH CTpOfHI/ISI bubmmoreka LIOK
8 11.12.2023  https://myschool.edu.ru/
atomoB. O0mue hu3znyeckue CBOMCTBa
METaJIOB
15 CnnaBbel METAIIOB. DJIEKTPOXUMUYECKUH PAJT bubmuorexa [IOK
HaNpPsDKSHUH METaJLIOB 18.12.2023  https://myschool.edu.ru/
XUMHYECKUE CBOWCTBA BAXKHENILINX METAJIJIOB
16 (HaTpuil, Kanui, KanbIUi, MarHUN bubmorexa [IOK
o ’ T ’ 25.12.2023  https://myschool.edu.ru/
ATIOMUHUN) U UX COeTMHEHUI
17 XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX bub6mmoreka [IOK
COeIUHEHU I 08.01.2024  https://myschool.edu.ru/
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XuMHYeCKHEe CBOMCTBA IIMHKA, JKele3a U UX

bubmuoreka [JOK

18 COCTUHEHUI 15.01.2024  https://myschool.edu.ru/
IIpakTrueckas padora Ne 2. "Pemienue
19 3KI::nepI/IMeHTaJII;HLIX 3a7a4 1o TeMe bubmmorexa LIOK
22.01.2024  https://myschool.edu.ru/
«Metamis»"
Hemeramnel, nx nonoxxenue B [lepuoguueckoi
20 cHucTeMe XI/II:/II/IIICCKI/IX aﬂeMeHTOBpI[. Ii[I bubmmorexa LIOK
29.01.2024  https://myschool.edu.ru/
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
dusnyecKkue CBONCTBa HEMETAILJIOB.
21 AmioTponusi HEMETauIOB (Ha IpuMepe Bubmiorexa LIOK
05.02.2024  https://myschool.edu.ru/
KHCTI0poJia, cepsl, hocdopa u yriaeposaa)
99 XHWMHYECKUE CBOMCTBA IAJIONEHOB, CEPBI U UX bubnnorexa [HOK
COCIMHECHU I 12.02.2024  https://myschool.edu.ru/
93 XuMHYecKue CBOMCTBA a30Ta, (pocodpa u ux bubnnoreka [JOK
COCIMHCHUI 19.02.2024  https://myschool.edu.ru/
24 XHUMHYECKHE CBOMCTBA yIIIepo1a, KpEMHUS U bubnnorexka [JOK
UX COCJMHEHUI 26.02.2024  https://myschool.edu.ru/
o5 [IprMeHeHne Ba)XKHENIINX HEMETAJUIOB U UX bubnnorexka [JOK
COeMHEHU I 04.03.2024  https://myschool.edu.ru/
O06o01IeHre U cucTeMaTr3aIis 3HaH|H 110
teme «Hemeramib». Berancnenus mo
26 .
YpaBHEHUSAM XMMHYECKHUX pPEeaKIMi u 11.03.2024
TEPMOXUMHYECKHE PACUETHI
[IpakTuueckas padora Ne 3. «Pemrenne
27 Z-)KI::HepI/IMeHTaJII:;HBIX 3a/1a4 110 TeMe bubmorexa LIOK
18.03.2024  https://myschool.edu.ru/
"HemeTamn"»
08 KonTtponbHas pabota o temam «MeTamisly 1
«Hemeramib» 01.04.2024
29 Heoprannueckue nu opraHu4ecKue KUCIOTHI. bubnuorexa [JOK
Heoprauuueckue 1 opraHndeckre OCHOBAHHUS 08.04.2024  https://myschool.edu.ru/
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AmpoTepHbIe HEOPraHUYEeCKUE U

30 OpPraHUYeCcKHe COeIMHEHUs. ['eHeTnueckas 1 bubnmoreka [JOK
CBSI3b HEOPTaHMYECKUX U OPTaHHUYECKUX 15.04.2024  https://myschool.edu.ru/
BEIIECCTB
Ponp xumuu B 00ecTieueHUN 3KOJIOTHICCKOM,
31 DHEPreTHYECKOH M MUIIEBOM O€30TTaCHOCTH 1 bubmorexa LHOK
’ 22.04.2024  https://myschool.edu.ru/
Pa3BUTHH MEIUITHBI
[IpencraBnenus 00 0OMUX HAYYHBIX
32 n;)I/HI{[uI/IHaX HpOMLIHIJ'IIeLLHOFO}II'IIi)JIy‘IeHI/IH 1 bubmorexa LIOK
. 29.04.2024  https://myschool.edu.ru/
BXHCHIIINX BEIICCTB
33 YenoBek B MUPE BEIICCTB U MaTEPHAIIOB 1 bubmorexa LIOK
06.05.2024  https://myschool.edu.ru/
34 XuMHS ¥ 30pOBbE YEIIOBEKA 1 bubmorexa [JOK
13.05.2024  https://myschool.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Xumus, 11 xkmace/ IN'abpuensa O.C., O61ecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
«IPODA»; AxnimonepHoe oo6mectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

1. O.C.I'abpuensu, I'.I".JIpicoBa «Xumus Meroanueckoe nocodue — 6a30Bblil ypOBEHb)» - M.:
Hpoda 2022 rog.
2. O.C.I'abpuensa, U.I'.OctpoymoB, «O01mas Xumusi B TeCTax, 3a/1a4ax, ynpakHeHusx. 11
kiace» — M.: llpoda, 2023 rog.
3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KonTponbHbie U
pOBepOYHBIC PadOTHI K yueOHHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I".BBenenckas «Xumus 11 knacc: HacTonbHast KHUTa 17151
yuurensi». Yacts 1 — M.: JIpoda, 2019 rog.
5. O.C.T'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonpHast kHura 115
yuurens». Yacts 2 — M.: Ipoda, 2022 ro.
6. O.C.I'abpuensn, [1.B.Pemero, U.I".OctpoymoBa «3agaun Mo XMMUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipoday, 2021ro.
7. B.I'. JlenncoBa «Xumus 11 xnacc noypounslie miaansl no yueonuky O.C.I'abpuensina,
I'.I".JIpicoBoii» - Bonrorpan» Yuurens 2018roa.
8. M.A.Ps60Ba, ¥Y.IO.HeBckas, P.B.JIuako «Tectel mo xumuu 11 kaacey, - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuensn, U.I.octpoymMoB «XHMHUYECKUHA IKCIIEPUMEHT B 1mKosie 11 kiacey; - M.:
Hpoda. —2019 rox.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHETNhttp://www.chemnet.ru I'azera «Xumusi» u caidt i yunrens «51 uay Ha ypok
XUMHH»

http://him.1september.ru Equnas xomtekuus LIOP: TIpenmeTHas KOMIEKIHS « XUMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCTIEPUMEHTHI:
xumus. Komneknus Poccuiickoro o6iieo0pazoBareasHOTO TopTaa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas oauMiuana MKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Oprannueckast XUMUS: JJIEKTPOHHBIA YI€OHUK /ISl CPEAHEH LIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH y4EeOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJUTSHK: XUMHUS

http://www.chemistry.ru JlucraniimonHas OJMMITHA/IA 10 XUMHUH: TEJICKOMMYHHUKAITHOHHBIN
00pa3zoBaTeNbHBINA MTPOCKT









