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MHNOACHUTEJBbHASA 3AIINCKA

[Tporpamma 1o XMMHH Ha YPOBHE CpeHEro od1iero oopa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @enepannny,
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS (elepaibHOil 00pa30oBaTeIbHOI MPOrpaMMBbl CPEIHETO
obmero oo6pazosanuss (POII COO), mpencraBieHHbIX B DenepaqbHOM ToCyIapCTBEHHOM
oOpazoBarensHoM ctannapre COO, ¢ yuérom KoHnenuuu mnpernoaaBanus y4eOHOTO IMpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX oOpraHusanusx Poccuiickort ®enepanuu, peaau3yoImux
OCHOBHBIE 00pa3zoBaTeNbHBIE MPOTPaMMbl, U OCHOBHBIX MOJOXKeHUI «CTpaTeruun pa3BUTHS
Bocriutanusi B Poccuiickoit ®eneparmum Ha mnepuox ngo 2025 roma» (Pacmopshkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJOB K pa3paboTKe NporpaMMbl MO XUMHUHU, K OINPEICICHHUIO OOIIeH
cTpaTeru 00ydeHUsl, BOCIIUTAHUS M Pa3BUTHsI 00y4arOMIMUXCsS CPEACTBAMU YUEOHOTO MpeaMera
«Xumus» s 11 kiacca Ha 6a30BOM YpOBHE COCTaBMJIM KOHIIENTyaldbHbIC mojoxxeHus OI'OC
COO o B3anMO00OYCIIOBICHHOCTH LIE€JICH, COIep)KaHus, pe3yIbTaTOB 00yueHus: U TpeOOoBaHUI K
YPOBHIO ITOATOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHUE, IIOJIy4aeMO€ BBIIYCKHUKAaMHU  0011e00pa3oBaTeabHON
OpraHM3aliy, SBISETCS HEOThEMJIIEMOM 4YacTblo uX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBepUIAIOIIMM 3TAllOM pealu3alli Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX
[EHHOCTEW, TNPHUCYIIHUX [EIOCTHOW CHCTEME XHMHYECKOro O0pa3oBaHHs. OTH LEHHOCTH
KacaloTCsl TIO3HAHUSI 3aKOHOB MPHUPOJBI, (POPMHUPOBAHUS MHUPOBO33PEHUSI M OOIICH KYJIbTYpHI
YeloBeKa, a TaKXKe DSKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0pPOBBIO U
MPUPOAHON cpene. Peannsyercs xumudeckoe oOpa3oBaHre 00y4arOIMXCsl HA YPOBHE CPETHETO
o0miero obpa3oBaHUsl CPEeICTBAMH YYeOHOTO mpeaMeTa «XHUMUs», COAEpKaHHe M MOCTPOCHHE
KOTOPOTO ONpeZeNieHbl B MpOorpaMMe IO XUMHH C Y4€TOM cCrneun(uKkd HayKd XUMHH, €€
3HAYEHUS B MMO3HAHUU MIPUPOJIBI U B MATEPUATHLHON JKU3HH OOIIECTBA, a TAKXKE C yUETOM OOIIUX
1esiel ¥ MPUHIMIIOB, XapaKTePHU3YIOLMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEHEro OOIIero
oOpasoBanus B Poccuiickoit denepanun.

XUMHsI KaK 2JI€MEHT CHCTEMBI €CTECTBEHHBIX HAayK MTPAeT 0COOYIO pOJIb B COBPEMEHHOM
LUBWIN3ALUHU, B CO3aHUU HOBOW 0a3bl MaTepuaibHON KynbTypbhl. OHa BHOCUT CBOM BKJIAJ B
(dbopMHpOBaHNE PAlIMOHAILHOIO HAYYHOTO MBIIIJICHHS, B CO3/IaHUE I[EIOCTHOTO MPEeACTaBICHUS
00 OKpYXaroIeM MUpPE KaK O €IUHCTBE MPUPOJIBI U YeJIOBEKa, KOTOpoe (OPMHUPYETCS B XUMUHU
Ha OCHOBE TIOHUMAaHHUS BEIIECTBEHHOTO COCTaBa OKPY’KAIOMIETO MHPA, OCO3HAHUS B3aUMOCBSI3H
MEX]y CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTIMU PUMEHEHUS.

TecHo B3auMoAeWCTBYs C JpYyIrMMH €CTECTBEHHbIMH HAayKaMHd, XHUMHUS CTaja
HEOTHEMJIEMOH YacThI0 MHPOBOW KYJIBTYpBI, HEOOXOJUMBIM YCIOBHEM YCIICIIHOTO TpyJa U
KHU3HU KaXI0T0 wieHa oOmecTtBa. CoBpeMeHHass XUMHsI KaKk HayKa CO3HJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJOI'MH HampaBjeHa Ha pelleHHe II100aJbHBIX MPoOIeM YCTOHYHMBOTO pa3BUTHUS
YeJIOBEYECTBA — CBHIPHEBOW, DHEPreTHUYECKOW, MHILEBOMW, 3KOJOTMYECKOW O€30MacHOCTH U
OXpaHBI 37I0POBBSI.

B cootBercTBUM C OOImMMH LENSMU W NPUHIMIIAMUA CPEAHEro O0Iero oOpa3oBaHHUA
comepkanue mpeamera «Xumus» (11 kiacc, 0a30BBI ypOBeHb M3Y4YE€HHs) OPHUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYalOLIMXCS, HEOOXOIUMYI0O UM JUIs
BBIPAOOTKH MHPOBO33PEHUYECKAX OPHEHTHUPOB, YCHEITHOTO BKIIOYCHHS B JKU3Hb COIMYMA,
MPOJOIDKEHHsT 00pa30BaHUS B PAa3IMYHBIX OOJACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C
XUMHEH.



CocTaBnsOmMUMH  TIpeIMeTa «XHUMHS» SBIsSETCs 0a3oBbld  Kypc — «OOmas wu
HEOPraHUYeCKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsl KOTOPOTO SIBJSIOTCS OCHOBBI
0a30B0Oif HayKH: cHCTEMa 3HAHU [0 HEOPraHWYECKOH XUMUH (C BKJIIFOUCHUEM 3HAHUH U3 001eit
XUMHH) U OopraHudeckod xumuu. PopMUpOBaHHE TAHHOW CHUCTEMbl 3HAHUN MPH H3yUYECHUU
npeaMera o0ecrneyrBaeT BO3MOKHOCTb PACCMOTPEHHS BCEr0 MHOT0OOpa3usl BEIIECTB HA OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conmepkanus Kypca — «OO0Imas 1 HeopraHudeckas XuMus» cHopMHpOBaHA B
porpaMMe Mo XMMHHM Ha OCHOBE CHUCTEMHOIO MOJAXO0Ja K M3YYEHHIO y4eOHOro marepuaia u
o0yCIIOBJIEGHa UCTOPHUYECKH OOOCHOBaHHBIM  pPa3BUTHEM 3HAHUM Ha  ONpeAeTEHHBIX
TEOPETUUECKUX YpPOBHAX. Tak, B Kypce OpraHM4eCKOil XMMHUHU BEIIECTBAa PACCMATPUBAIOTCS Ha
YPOBHE KJIACCMUECKOW TEOPHH CTPOCHUS OPTraHWYECKUX COCIMHEHUM, a TakKe Ha YpPOBHE
CTEepPEOXMMHUYECKUX U DJIEKTPOHHBIX IMpEACTaBICHU O cTpoeHun BemiecTB. CBeneHus o0
M3y4aeMbIX B Kypc€ BEIIECTBaX JAKOTCS B PA3BUTHUU — OT YIJIEBOJOPOJAOB 10 CIIOXHBIX
OMOJIOTUYECKH aKTHBHBIX COCTMHCHU.

[Tog HOBBIM yriioM 3peHHUs B MpeaMere «XUMHs» 0a30BOr0 YPOBHSI paccMaTpUBAETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOrO o0Omiero oOpa3oBaHUS TEOPETHYECKH MaTepuanl u
(bakToNornuecKue CBEACHHs O BEIIECTBAX M XUMUYECKOW peakiuu. Tak, B YaCTHOCTH, B Kypce
«OO01as 1 HeOpraHuvecKas: XuMHUsH» OO0YYAIOIIMMCS MPETOCTABIISIETCS BO3MOKHOCTh OCO3HATh
3HAUEHUE IEPUONICCKOTO 3aKOHA C OOIICTEOPETHYECKUX M METOJIOJIOTHUSCKUX TTO3HIIHHI,
ryoke MOHATh HCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3aKkoHa — OT o0oOmaromei 10
oOBsicHsifOlEell W mporHosupyromiedt. [lomywaror pa3Butue chopmupoBaHHBIE HAa YpPOBHE
OCHOBHOTO 00I1ero 00pa3oBaHUsl TMEPBOHAYATIBHBIC MPEACTABICHUS O XUMHYECKOW CBSI3H,
KJIACCU(PMKALIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHA CBOMCTB BELIECTB OT UX CTPOCHHUS, O
XUMHUYECKOH PEaKLUU.

Envnas cucrema 3HaHUN O BaXKHEWIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHNH, a TAKXKE 0 XUMUUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nonosHseTcs B Kypee 11 kimacca anemMeHTaMu coAep:KaHusl, UMEIOIMMU KYJIbTYPOJIOTHUYECKAN 1
MPUKJIAHON XapakTep. OTH 3HaHHS CHOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3M XUMHUHU C
JIPYTMMH HayKaMH, PACKPBIBAIOT €€ pOJib B MO3HABATEIBHOMW U IPAKTUYECKOU JEATEIBHOCTH
YEJIOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U
MPAKTUYECKUX TMPUJIOKEHUN XUMHUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO
U JUYHOCTHO 3HAYMMBIX MpOoOJieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICITUBATh
nH(MOPMALIMI0O W TPUMEHATh €€ ISl MOTMOJHEHWs] 3HAHWM, PElICHHS WHTEIEKTyalbHbIX U
AKCIIEPUMEHTAIIHBIX HCCIIEOBATENIbCKUX 3amady. B 1menoM conxepxkaHue ydeOHOro mpeaMera
«XuUMUsD» NTaHHOTO YPOBHS HW3Y4Y€HHUsT OPHUEHTHUPOBAHO Ha (OPMHUPOBAHHME y OOYUAIOIIUXCS
MHPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUs (HUI0COPCKUX HJIEH, TAKUX KaK: MaTepUalbHOE
€IMHCTBO HEOPTaHMYECKOTO M OPraHUYECKOTO MHUpa, 00YCIIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHEM, IMO3HABAEMOCTh MPUPOJIHBIX SABJICHUN MYyTEM SKCIIEPUMEHTA U PEIICHUS
MIPOTHBOPEUYUN MEXTy HOBBIMHU (paKTaMH M TEOPETHUECKUMU MPEINOCHIIIKAMH, OCO3HAHUE POJTH
XUMHH B PEIICHUH JKOJIOTHYECKUX MPOOJIeM, a Takke MpobdiieM cOepeeHUs] dHEPreTHIeCKUX
PECYpPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUNA U MATEPUAJIOB.

B mnnanme pemeHus 3agad BOCIUTAHUWSA, PAa3BUTHUS W COLMATU3ANMHA  OOYJarONTUXCs
MPUHATBIE TPOTPpaMMON MO XUMHHU TOAXOJbl K ONPEAECICHUIO COACPKAHUS U TMOCTPOEHUS
mpenMeTa MpeaycMaTpuBaloT (GOPMUPOBAHNUE YHUBEPCAIBHBIX YUYEOHBIX NCUCTBUN, MMEIOIINX
0a30BO€ 3HAUEHUE /ISl PA3IMYHBIX BUJOB JCATEIHHOCTHU: PEIICHUS TPOoOJieM, TOUCKa, aHaIN3a U



00paboTku uWHGOPMAIMK, HEOOXOAUMBIX IS TPUOOPETEHUS ONBbITa MPAKTUYECKOW U
HCCIIeIOBATENLCKOM IeITeTbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B IO3HAHUU XHMUHU.

B nmpakTtuke npenogaBaHus XUMHH KaK Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHMsl, TaK U
Ha YpPOBHE cCpegHero ooOmero oO0pa3oBaHUs, TPU  OINpPEAETICHHH  COJEp:KaTeIbHON
XapaKTepUCTHKU LeJe W3ydyeHUs MpeaMeTa HalpaBlICHUEM IE€PBOCTENEHHOW 3HAYMMOCTH
TPaIUIIMOHHO Tpu3HAEéTCs (OpMHpOBAHME OCHOB XWMHUYECKOW HayKd Kak o0yiactu
COBPEMEHHOT0 €CTECTBO3HAHHS, MPAKTHYECKON JEATeITbHOCTH 4YEJIOBEKa M KaK OJIHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C METOAMYECKOW TOYKH 3pEHHsS] TakoW MOaXod K
OTIpe/ICTICHUIO 1eNIel U3YUeHHUS MTpeIMEeTa SIBJISIETCS BIIOJIHE ONPAaBIaHHBIM.

CornacHo JaHHOW TOYKE 3PCHHS TJIaBHBIMU IEISIMH H3ydYeHHUs mpeaMera «XuMus» Ha
6azoBoM ypoBHe (11 KI1.) SIBISIFOTCS:

e (opmupoBaHuE CHUCTEMBl XMMHUYECKHUX 3HAHMM Kak Ba)KHEHIIEH coCTaBIsOLIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHPA, B OCHOBE KOTOPOM JIeXKaT KIIIOUEBbIE MOHSITHS,
(dbyHIaMeHTaNbHbIE 3aKOHBI MU TEOPUU XUMHH, OCBOCHHME f3bIKa HAyKH, YCBOCHHE W
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIICHWI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C HCTOPHUEH UX Pa3BUTHUS U CTAHOBJICHHS;

e (opmupoBaHUE U pa3BUTHE MPEICTABICHUM O HAYYHBIX METO/AAX MO3HAHHS BEIIECTB U
XUMHYCCKHUX PEAKIUH, HEOOXOAMMBIX JJIsi MPUOOPETCHUST YMEHUN OPUEHTUPOBATHCS B
MHpE BEIIECTB U XUMHUECKUX SBJICHHM, UMEIOIUX MECTO B IPUPOJIE, B IPAKTHUUECKOMN U
MTOBCETHEBHOM JKU3HH,

® pa3BUTHEC YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOMIOJACHHEM U
OOBSICHEHMEM XUMHUYECKOTO SKCIIEPUMEHTa, COOJIOJACHHEM IMpaBWI 0€30IacHOro
oOparlieHus C BEIeCTBAMHU.

Hapsimy ¢ atuM, conepikaTelibHas XapaKTepUCTHKA TSNSl U 3a7ad U3Y4YCHHUs MpeIMeTa B
MporpaMMe Mo XMMHH YTOUYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero oOpa3oBaHus. CerogHss B NpENoJaBaHUU XUMHUU B OOJbIIEH
CTCTICHH OTHAETCS TPEANOYTCHUE TPAKTHYECKOM KOMITOHEHTE COJIEp)KaHusl OO0ydeHwus,
OpPUEHTUPOBAHHOW Ha TMOJTOTOBKY BBIMYCKHUKA 0O0IIe00pa3oBaTeIbHON  OpraHu3alui,
BIIQ/ICIOIIET0 He HAOOPOM 3HaHUM, a (PYHKIIMOHATHHOW TPaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHUSIMH aKTHUBHOTO TOJIYY€HUS 3HAHWM U MPUMEHEHUsS WX B pealbHON KU3HU ISl PEIICHUSI
MPAKTUIECKHX 3a]1ad.

B cBs3u ¢ 3TUM mpu HW3ydEeHUH TpeaMera «XUMHS» JOMHUHUPYIONIEe 3HAYCHUC
MPUOOPETAIOT TaKKe IENN U 337a4H, KakK:

amanrtanus OOydYaloIIUXCsl K  YCIOBHSIM JWHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
(dbopMUpOBaHHE WHTEIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHMUIO,
COTPYJIHUYECTBY, CaMOCTOSTEIHPHOMY TMPUHSATHIO TPAMOTHBIX PENICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHHE Yy OOYYAIOIIMUXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTEHIIHIA),
MMEIONUX YHUBEPCATBHOE 3HAUCHUE JUTSI PA3IMYHBIX BHJIOB JICATEIHLHOCTH: PEIICHHS TTPOOIIeM,
MOWCKa, aHanmm3a W 00paboTKM WHQPOpManuHh, HEOOXOMUMBIX [JIi TMPUOOPETEHUs OIbITa
JeSTeNbHOCTH, KOTOpasi 3aHUMaeT BaKHOE MECTO B MO3HAHWU XHWMUU, a TaKXKe IJI1 OLIEHKH C
MO3UIUH IKOJIOTUYECKOM 0€30ITaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPraHW3M YelI0OBeKa U IPUPOIHYIO CPEIy;

pa3BHTHE MO3HABATEIIEHBIX WHTEPECOB, HHTEIUICKTYAIbHBIX H TBOPUYECKHUX CIIOCOOHOCTEH
o0ydaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIFHO MPHOOpETaTh HOBBIE 3HAHHUS IO XUMHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSMHU, UCTIOIB30BaTh COBPEMEHHbBIE NH(POPMAIIMOHHBIE



TEXHOJIOTUH JIJIsl TOMCKA U aHalln3a y4eOHOW U Hay4YHO-TIOMYJISIpPHOW MH(POPMALUU XUMUYECKOTO
COJIEp/KaHUS;

(dbopMHUpOBaHKE U Pa3BUTHE Y 00YUYAIOIINXCS aCCOLMATHBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOJI0AATENbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOEHHO HEOOXOAHMMBI, B
YaCTHOCTH, [IPU IUIAHUPOBAHUU U NIPOBEJCHUN XUMUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydJarommxcss YOSKIEHHOCTH B TYMaHHCTHYECKOW HaNpaBICHHOCTU
XUMUM, €€ BaXHOH pOJIM B  pemIEHHMH IJI00ambHBIX  MHpoOJeM  paloOHAIBHOTO
IIPUPOJIOIIOIB30BaHUS, IIONOJHEHHUS HSHEPreTUUECKUX PECYpPCOB M COXPAHEHHUsS MPHUPOIHOTO
paBHOBECHsI, OCO3HAHHMA HEOOXOJUMOCTH OEpeKHOro OTHOIIEHUS K IPUPOAE M CBOEMY
3JI0POBBIO, A TAKXKE MPUOOPETEHHSI OMBITA UCIOJIH30BAHUS TOTYUYCHHBIX 3HAHUN JJISI IPUHSATHS
I'PaMOTHBIX PEIIECHUI B CUTYaLUsAX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebGHOM 1utane cpepHero oOuiero oopa3zoBaHus MpeaMeT «XUMHs» 0a30BOTO YpPOBHS
BXOJIMT B COCTaB MpeIMETHOMN 00s1acTh «ECTeCTBEHHO-HAyYHbIE PEAMETBD.

OO1ee uyncao yacoB, OTBEAEHHBIX /Ul U3yueHus xumuu 11 kiacca, Ha 6a30BOM ypOBHE
cpenHero obriero oopa3oBaHus, COCTaBisAeT 68 yacoB (2 yaca B HEACIIO).

COJEP)KAHUE OBYYEHUA
OBIIAS U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XUMHUH

XuMudeckuil aneMeHT. AToM. Sapo aroma, u30TONBL. OJJIEKTPOHHAsE OO0OJIOUKA.
DHepreTHUeCKUe YPOBHH, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d- dnmeMeHThl. OCOOCHHOCTH
pacripesie/ieHus] JIEKTPOHOB 0 OpOUTAISAM B aTOMax 3JIEMEHTOB HEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHast KOH(QUTYpALUs aTOMOB.

[lepnonnueckuit 3akoH u Ilepumommueckass cucrema xuMudeckux siemeHtoB J[. M.
MenneneeBa. CBsi3p nepHoAMYEeCKOro 3akoHa M Ilepuoandeckodl CHUCTEMbl XHUMHMYECKHX
aemenToB JI. 1. MenneneeBa ¢ COBpeMEHHOW TeopHel CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX M CJIOKHBIX BEILIECTB
0 TpyIIIaM U NepuojiaM. 3HaueHHe NEPUOANUECKOr0 3aKOHA B Pa3BUTHH HAYKU.

Crpoenue BemiecTBa. XHMMHUYECKas CBsA3b. BHIbl XMMHUYECKOH CBs3M (KOBaJEeHTHas
HENoJIsIpHash U MOJIsIpHAas, MOHHAs, MeTauindeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJEHTHOW
XUMUYECKON CBsI3M (OOMEHHBIM U JOHOPHO-AaKIENTOPHBIN). Bomopoanas cBsizs. BaneHTHOCTD.
DnexTpooTpunaTebHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTUOHBI U aHUOHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH IOCTOSHCTBA COCTaBa
BelleCTBA. THIBI KPHUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMICTBA BEIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsiTre o nucnepcHbIX cucTeMax. VIcTHHHBIE U KOJIJIOUIHBIE pacTBOPBl. MaccoBas 1011
BEIIECTBA B paCTBOPE.

Knaccupukanus Heopranuyeckux coeauHeHuil. HomeHknaTypa HeopraHMYecKHX
BelIecTB. [ eHeTHdeckas CBSI3b HEOPraHMYECKUX BEIIECTB, NPHUHAISKANIMX K Pa3InYHbIM
KJIaccam.

Xumuueckass peakuus. Kiaccupukanuss XUMHUECKUX pPEAKIMA B HEOPraHUYECKOW u
OpPraHMYECKON XMMHUH. 3aKOH COXPAHEHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPTUH NMPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (akTopoB. OOpaTHMble pEaKIUH.
Xumuueckoe paBHOBecHe. DaKTOpbI, BIUSIOIIME HAa COCTOSTHUE XUMHUYECKOI'O DPABHOBECHS.
[Tpunnun Jle [larense.

DnexkTponuTuyeckas auccoruanus. CuibHble U ciadble 37IeKTpoiauThl. Cpela BOJIHBIX
PacTBOPOB BEILIECTB: KUCTas, HEUTpalibHas, IIeTI0YHasl.



OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

OKClepUMEHTAJIBHBIE METO/Ibl M3YUYEHMS BEILECTB M HUX IPEBpAILEHUMN: JEMOHCTpaLus
tabmun «llepuonnueckas cuctema xumudeckux snemeHtoB JI. V. MeHnneneeBa», m3ydeHUe
MoOJeNiell KPHUCTAJUIMYECKUX PEMETOK, HAONIOJCHWEe W OMNHMCAHHME JIEMOHCTPALlMOHHBIX U
71ab0paTOPHBIX OMNBITOB (pa3lioKeHHWE MEepOKCHIa BOAOPOAA B MIPUCYTCTBUHM KaTalu3aTtopa,
OIIpelIeJICHUE Cpebl PACTBOPOB BELIECTB C IIOMOIIBI YHUBEPCAIBHOIO MHAMKATOPA, PEAKLUU
MOHHOTO OOMeEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BiusHue paznuyHbIX (DaKTOpOB Ha
CKOPOCTb XUMHUUYECKOW PEAKLIUM.

Pacuérnebie 3anaun.

Pacuérel 1o ypaBHEHMSM XMMHYECKUX PEaKLHW, B TOM YHCIE TEPMOXMMHYECKUE
pacuéTel, pacuéThl C UCIOJIb30BaHUEM TIOHATHUS «MACCOBAs A0S BEIIECTBAY.

Heopranuueckasi xummusi

Hemeramnbl. Ilonoxxenne HemeramioB B Ilepuoanueckoil cUCTEME XUMHUYECKHUX
anementoB J[. M. MenneneeBa u ocoOeHHOCTH cTpoeHHs aToMoB. (dusmueckue cBOMCTBa
HEMETAJUIOB. AJJIOTPONHS HEMETAJUIOB (Ha IpUMEpPE KUCIopoaa, cepsl, hocdopa u yriepoaa).

XUMUYECKHE CBOICTBA BaXHEHIIMX HEMETaIOB (TajloreHoB, cepwl, a3ora, Qocdopa,
yIaepo/a U KPEMHUS) U UX COSTUHEHHUH (OKCUIO0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCIMHCHHIN).

[IpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUN.

Meramnsl. [lonoxxenne MeramioB B [lepuonnueckoid cucteMe XUMHUECKUX 3J1eMeHTOB [l
N. MenneneeBa. OcoOCHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOirue
¢usnueckue cBoiicTBa MeTaiwioB. CIIaBbl METAUIOB. DIIEKTPOXUMUYECKUNA PsIi HANPSIKCHUI
METaJUIOB.

XHWMHYECKHUE CBOMCTBA BAXXHEHITUX METAUIOB (HATPUH, KaJIMi, KalbI[Ud, MarHui,
ATIOMHHHM, IUHK, XPOM, KEeJle30, MEJIb) U UX COCTUHEHHI.

O61ue cnocoObl Moxy4YeHus: MeTauioB. [IpruMeHeHne MeTauioB B ObITY U TEXHHUKE.

OKcriepuMEHTAJIbHbIE METO/bl HW3YYEHHs BELIECTB M MX MPEBpALICHUI: H3yuyeHue
KOJJIEKIIMM «MeTanabsl U CIUIaBbl», O0Opa3loB HEMETAIOB, PELICHHE AKCIEepUMEHTATbHbIX
3aa4, HaOJMIOJIeHWe M  ONHCaHWe JEMOHCTPALIMOHHBIX M J1aOOpPaTOPHBIX  OMBITOB
(B3auMosielicTBUE TUAPOKCHIA ATIOMUHHUS C PAacTBOpPAMU KHUCJIOT U IIEI0Yel, KauyeCTBEHHbIE
peakuuy Ha KaTHOHBI METAJJIOB).

Pacuérneie 3amaun.

Pacuérel Macchl BemecTBa MM 00BbEMA Ta30B 1O M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi o0bEMY OJIHOTO M3 YYAacTBYIOLIMX B PEAKIMU BEIIECTB, pacdE€Thl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MIPOAYKTOB PEAKIMH, €CIIH OJHO U3 BELIECTB UMEET IPUMECH.

XuMHUA U )KU3Hb

Ponp xuMuu B obecrieueHuH 3KOJI0rMYeCKOr, JHEPreTHUECKON 1 MuUIeBoi 0e30nacHoCTH,
pa3BuTUM MenuUuHBL. [loHATHE O Hay4HBIX MeETOJaxX IO3HAHMS BEHIECTB M XUMHYECKHX
peaKuuid.

[IpencraBnenus o006 OOMMX HAy4YHBIX MPUHIMIAX POMBIIIJIEHHOTO MOJXYy4YEHUs
BOKHEMIIMX BEILIECTB.

UenoBek B MHpe BEIIECTB M MaTepHaliOB: Ba)KHEWIIUE CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KPAacKH, CTEKJO, KepamMHKa, MaTephalibl ISl 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE YI00pEHUSI.

X¥UMHA U 370pOBBbE YEJOBEKA: IpaBWJIa MCIIOJIB30BAHMS JIEKAPCTBEHHBIX IPENapaToB,
npaBmia 6€30MacCHOT0 UCIOIb30BaHUS MPENapaToB OBITOBOM XUMHUHU B TOBCEITHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBSI3N.



Peanmuzarust MeXIpPEIMETHBIX CBSI3€H MPU M3YYCHHH OOIICH W HEOPraHWYECKONH XUMHH B
11 kiacce ocyIeCTBIISIETCS Yepe3 UCIONIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH,
TaK U MOHATUH, SBIIAIOIIUXCS CUCTEMHBIMU JJI OTJENbHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1Iue ecTecTBEeHHO-HAyYHbIE TOHATUSA: HAy4yHBIM (DakT, TUMOTEe3a, 3aKOH, TEOpHUs,
aHauM3,  CHHTE3,  KJIacCHPHKAIMsi,  NEPUOJUYHOCTh,  HAONIOJEHHE,  HKCIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, SIBICHHUE.

Oduzuka: Matepus, SHEprusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, W3OTOII,
PaMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTHUYECKU YpOBEHb, BEIIECTBO, TeJI0, 00BEM, arperaTHOe
COCTOSIHME BEIECTBA, (U3NUECKNE BEIMUUHBI U €IMHUIIBI KX H3MEPEHHS, CKOPOCTb.

buonorusi: knerka, OpraHus3M, 3KOCHUCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpacdus: MuHepabl, TOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLITUBO, PECYPCHI.

Texnonorus: XUMHYECKasi  IPOMBIIIIEHHOCTD, MeTaJLTyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepUasos, CEJIbCKOXO035MCTBEHHOE IIPOU3BOJICTBO, IUIIEBAs
MIPOMBIIIJICHHOCTh, (hapMarieBTH4eCKasi MPOMBIIIIICHHOCTh, IPOU3BOJCTBO KOCMETHUYECKHUX
MIpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUalOB, AJIEKTPOHHASI MPOMBIIIEHHOCTbD,
HAaHOTEXHOJIOTUH.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS
JIMUHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pPe3yJbTaTaM OCBOCHUS OO0yYarOIIUMUCS
pOrpamMM CpEIHEro O0Iero oOpa3oBaHusi (JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
HayuHo-mMeTomuveckoii OCHOBOHM Jijisi pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
MporpamMM CpeIHETo 00IIero 00pa3oBaHMs SBISETCS CUCTEMHO-ACSITEIIbHOCTHBINA TTOIXOI.

B cootBercTBUM C CUCTCMHO-ACATCIbHOCTHBIM IIOAXO0AO0OM B CTPYKTYPC JTUMYHOCTHBIX
pe3yIbTaTOB OCBOCHHS IpenMeTa «XHMHS» Ha YPOBHE CpPEIHEr0 oOImero oOpa3oBaHHS
BBIJIETICHBI CIIETYIOIINE COCTABISIONINE:

OCO3HaHHE OOYYArOIIMMHUCA POCCHICKONW TPakJaHCKOM UASHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIFHOCTH M CAaMOOTIPEIEIICHUIO;

HaJU4Yre MOTHUBAIIUU K O0YUYEHUIO;

I[eJICHANPaBICHHOE PA3BUTHE BHYTPEHHUX YOEXJACHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX
[EHHOCTE! ¥ UCTOPUUECKUX TPATUIINIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOMIMXCS PYKOBOJICTBOBATHCS B CBOEH NIEATEIHHOCTH
HEHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKaMH, MPUCYIIUMU HGJ'IOCTHOI\/’I CUCTEME XHUMHUYCCKOI'O
o0pa3oBaHuUs;

HaJIM4YMe TPABOCO3HAHUS JKOJOTHYECKOW KYyIbTYypbl U CIIOCOOHOCTH CTaBUTh IENU U
CTPOUTH ) KU3HCHHBIC IIJIaHBI.

JInyHOCTHERIE pPE3YIbTAaTbl OCBOCHHA IIPCIMETA «XuUMUs OOCTUTarOTCA B C€AUHCTBEC
y4eOHOW W BOCHHUTATEIbHOW JEATENHHOCTH B COOTBETCTBUM C TYMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH M HJ€allaMd POCCHUHCKOTO
rpaXa1aHCKOro O6H.[€CTB3, IIPpUHATBIMU B O6HIGCTB€ HOpMaMH W TIIpaBUJIaMU IIOBCIACHMHA,
CIOCOOCTBYIONTUMH ITPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHHS
JTUYHOCTH O0YYarOIINXCS.



JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMS MpeaMeTa «XUMHs» OTpakaloT cPOPMUPOBAHHOCTH
OIbITa TIO3HABATEIILHOM W TPAKTUYECKOH JEATETbHOCTH OOYYaIOUIMXCS IO pealu3aluu
IIPUHATHIX B O6H.I€CTB€ I.IGHHOCTGfI, B TOM YHUCJIC B 4aCTHU:

1) rpa:knaHCcKOro BOCIUTAHUSA:

OCO3HaHHUs 00YYaroIIMMHCS CBOUX KOHCTUTYLHMOHHBIX MPaB U 00513aHHOCTEH, YBAXKECHUS K
3aKOHY U MPABOIMOPSJIKY;

MNpCACTABJICHUA O COLUAJIBHBIX HOPpMax MW IpaBUJIAX MCEKINYHOCTHBIX OTHOIIICHUII B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHON TBOPUYECKOH JEATEIBHOCTH MPU CO3/1aHUU YUEOHBIX IMPOEKTOB,
peiCHUN y‘Ie6HBIX W MMO3HABATCJIbHBIX 3a/1a4, BHIIIOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB,

CIOCOOHOCTH TIOHMUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTBI IPYTHUX
MIPH aHAJIN3€ Pa3JINYHBIX BUIOB yUeOHOU AESITETbHOCTH;

2) NIaTPHOTHYECKOI0 BOCTIMTAHMS

HECHHOCTHOI'O OTHOLICHUA K HCTOPHUYCCKOMY W HAYYHOMY HAaACJICAUIO OTEUYECTBEHHOU
XVMMUH,;

YBOXEHUS K IPOLECCY TBOpYECTBA B OOJIACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHUs
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKCHHS HAYKU €CTh Pe3yibTaT JUIUTEIbHBIX HAOTIOACHUMA,
KPOIIOTJIMUBLIX OKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyda yLIéHLIX " MPAKTUKOB,

WHTEpeca M TIO3HABATEIIbHBIX MOTHMBOB B TIOJYYCHHMHM M TOCIEIYIOUIEM aHAJIU3E
nH(OpPMALIUY O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPAaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'0 IMMOBEACHUA,

CHOCO6HOCTI/I OlCHUBAThL CUTyalluHh, CBA3AHHBIC C XHMHWYCCKUMH SABJICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE pEIEHUs, OPHUEHTUPYSCh HA MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLCHHWBATH CBOE MOBEACHHUEC U IIOCTYIIKHM CBOHUX TOB&pHHleI C HOSI/IHI/Iﬁ
HPAaBCTBCHHBIX U IPAaBOBBIX HOPM M OCO3HAHHEC HOCJ'IG)ICTBI/II\/JI OTUX IMOCTYIKOB;

4) popmMupoBaHMA KYJIbTYPHI 310POBb:

MOHUMAaHUS LIEHHOCTEW 3I0poBOro M 0Oe3omacHOro obpasza >KHU3HH, HEOOXOIUMOCTU
OTBETCTBCHHOI'O OTHOIIICHUA K CO6CTB€HHOMy (1)I/IBI/I‘~IGCKOMy " IICUXUYCCKOMY 310POBbIO;

coOmro/ieHus TpaBuil O€30MacHOTO OOpaIlleHUs C BEIIECTBAMU B OBITY, IMOBCEIHEBHOU
KU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHUMAHUS [EHHOCTH TIPaBUJ WHJIWBUIYATbHOTO W KOJJIEKTUBHOTO O€30MacHOro
MOBEICHUS B CUTyallsAX, YTPOKAIOIIMNX 3J0POBBIO U JKU3HHU JIFOICH;

OCO3HaHHUS MOCHEACTBUM M HENpPUSITUS BPEAHBIX MPUBBIUEK (YNMOTPEOIEHUS aIKOTOJI,
HapKOTHUKOB, KYpPEHHS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B y‘IG6HO-HCCJ’IG}IOB3TGJ’IBCKOﬁ JCATCIIBHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U JPYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKH Ha AaKTHUBHOE Yy4YacTHe B PEHICHHH TMPAKTUYECKUX 3a/Jad COLUaIbHOU
HAMpPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

HWHTEpeca K MPAKTHYECKOMY HM3YyYCHHIO TPOodeccHil pa3auvyHOro pojaa, B TOM YHCJIE Ha
OCHOBC MPUMCHCHU A MMPEAMCTHBIX 3HAaHUH 110 XHUMHUN,

YBOKEHUS K TPYLY, JIOISAM TPyJla U pe3yibTaTaM TPYAOBOH NeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUIYabHON TpPaeKTOpUH OOpa30BaHUSA,
Oynymiei mpodeccun u peaan3ainui COOCTBEHHBIX KH3HEHHBIX MUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH O0IIECTBa;



6) 3K0JI0rM4YecKOro BOCIMTAHMS:

9KOJIOTHYECKHU IIeJIECO00Pa3HOr0 OTHOMICHUS K MPHUPOJIC, KaK HCTOYHHUKY CYIIIECTBOBAHUS
’KM3HHU Ha 3emIe;

MMOHUMAaHUS TJ100aJIbHOTO XapaKTepa YKOJOTHUYECKHUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
MPOIECCOB Ha COCTOSIHUE MTPUPOAHOMN M COLIMATIBHOM CpEbl;

OCO3HaHUS HEOOXOAMMOCTH MCIOJIb30BaHUS JTOCTHXKEHUH XUMUH TSI PEIICHUS BOIIPOCOB
PaLMOHAIIBHOTO MPUPOAOIIOIb30BAHHUS;

AKTUBHOTO HEMPUATUSA JEHCTBUH, MPUHOCSAIIUX BpPEH OKPYKAIOIIEH MPUPOIHON cpele,
YMEHHUS MPOTHO3UPOBATH HEOJIArONPHUATHBIE SKOJIOTHYECKUE TOCICACTBUS MPEITPUHUMAEMBIX
JEUCTBUN U NIPEAOTBPALLATh UX;

HaJU4MUsl Pa3BUTOTO HKOJIOIMYECKOTO MBIIUICHUS, JKOJIOTMYECKON KYJIbTYpbl, OIbITa
JIEATEIIbHOCTH  SKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBaThCS HMH B
MMO3HABATEIPHONW, KOMMYHUKATUBHON M COIMAIBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MPOTUBOCTOATH UJICOJIOTHH XeMOo(poouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKU U OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUS CHeUM(PUKA XUMHH Kak HayKd, OCO3HaHus €€ poiau B (opmMupoBaHUU
paIMoOHaIFHOTO HAYYHOTO MBIIIUICHUS, CO3JaHHH ICIOCTHOTO MPEACTABICHUS 00 OKpPY KarOIIeM
MHUpE KaK O €IMHCTBE MPHUPOAbl U YEJIOBEKAa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U
penieHruu Ipo0IeM COXPaHSHHS TPUPOTHOTO PABHOBECHS;

YOSKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOW IMBWIM3AINU: B €
I'YMaHUCTHYECKON HAIpaBJIEHHOCTH U BaXHOW POJM B CO3JAaHUM HOBOWM 0aszbl MaTepUalbHOMN
KYJbTYPBI, PEUICHUH TJI00ATBHBIX MPOOJIEM YCTOMUYMBOTO Pa3BUTHSI YEIOBEUYECTBA — CHIPHEBOM,
SHEPTreTUYECKOW, THMIIEBOM U HSKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTUU MEIMIIMHBI,
o0ecreueHrny YCIOBUM YCIICITHOTO TPYyAa U SKOJIOTHUUECKH KOM(POPTHOM KUZHHU KaKIOTO YjeHa
00111eCcTBa;

€CTECTBEHHO-HAyYHOM TIpPaMOTHOCTHU: TOHMMAaHUSI CYIIHOCTHM METOJOB IIO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIONb30BaTh MOy4aeMble 3HAHUS IS
aHaiM3a M OOBSICHEHHS SIBICHHI OKPYXKAIOIIETO MHUpPAa M MPOUCXOISIINX B HEM U3MEHEHUH,
YMEHUS JieJaTh 000CHOBAHHBIE 3aKJIFOUECHHSI HA OCHOBE HAyUHBIX (PAKTOB M MMEIOIIMXCS TAHHBIX
C LIEJIbIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO MCIIOJIB30BaTh XUMUUECKHE 3HAHUS AJISl peleHus mpodiieM
B peAIbHBIX KU3HCHHBIX CUTYAIIHIX;

HMHTEpEeca K MO3HAHUIO U UCCIIEN0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHUI0 M caMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJyY€HHUIO HOBBIX 3HAaHUM 1O XHUMHH B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEeOHOCTSAMU;

WHTEpeca K OCOOCHHOCTAM TpyJla B pasIuuHbiX cdepax mpodecCHoHATbHON
e TEbHOCTH.

METANPE/IMETHBIE PE3YJIbTATHBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHHUS Y4YeOHOro mpeamera «XUMHUS» Ha YPOBHE
cpemHero o0Iero oopa3oBaHus BKIIOYAOT:

3HAYUMBIC 11 (DOPMUPOBAHUS MHUPOBO33PECHHSI OOYHAOIIMXCS MEKIUCITUTUTMHAPHBIC
(MexXmpenMeTHbIe) OOIEeHAYYHBIC TOHSATHS, OTPAKAIOIIUE IEJIOCTHOCTh HAyYHOH KapTHHBI
MHUpa U CHEelU(PHUKY METOJOB TO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, JHEPTrHUs, SBJICHHE, IPOIECC, CHUCTeMa, HAy4YHBbIA (AKT, TPHUHIMI, THUIIOTE3A,



3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCICJIOBaHHE, HAOJIOJCHHE, W3MEpPEHUE, SKCIEPUMEHT U
Ipyrue);

YHHUBCPCAJIbHLIC y‘IC6HBIC I[GﬁCTBI/IH (HO3HaBaTCJIBHbIe, KOMMYHHKAaTHUBHBIC,
peryisTuBHBIC), oOecreunBawimme QGopMupoBaHue (YHKIHMOHAIBHONH TPaMOTHOCTH H
COIMAIPHONW KOMIIETCHIIMHM 00yYarOIINXCS,

CIIOCOOHOCTh ~ OOYyYarolIMXcs  MCIOJB30BaTh  OCBOCHHBIC  MEXIUCHUILIMHAPHBIC,
MHUPOBO33PDEHYECKHE 3HAHHWS W YHHBEpCAJbHbIC Y4eOHBbIC NEHCTBHA B IO3HABATEIbHOU W
COIMAIBHON MTPAKTHKE.

MeranpeaMeTHbIe PE3yJIbTaThl OTPAXKAIOT OBJAJACHUE YHUBEPCAJIbHBIMH y4YEOHBIMU
IMO3HAaBATCIIbHBIMHA, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMUA I[GﬁCTBHSIMI/I.

OBi1ajieHne YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30BbIe JJOrMYEeCKHE AeHCTBHS:

CaMOCTOATENIbHO (POpMYyJIMpOBaTh M aKTyaJIHM3UpPOBaTh MpoOJEMy, BCECTOPOHHE &
paccMarpuBarh;

OTIPECIIATh TN JEATCIILHOCTH, 3a/iaBas IapamMeTpbl U KPUTEPHH WX JIOCTHIKCHUS,
COOTHOCHUTB PE3YyJIbTaThl IEATEIHLHOCTHU C MOCTABICHHBIMU LIETSIMU;

WCIIOIb30BaTh IMPH OCBOCHWUW 3HAHMA TPHUEMBI JOTUYECKOTO MBIIIJICHUS — BBIICIATH
XapaKTCPHBIC IMPU3HAKU HOHATHH H YCTaHaBJIMBATb KX B3aWMMOCBA3b, HCIIOJIbB30BaTh
COOTBCTCTBYIOIIHEC MOHATUA TJIA 06T)$ICHCHI/I$I OTACJIIBbHBIX q)aKTOB n ﬂBHGHHﬁ;

BBIOMPATh OCHOBAHUSI M KPUTEPUH TSI KIaCCU(UKAIIMHU BEIIECCTB U XUMHUYECCKUX PEaKIIHi;

yCTaHABIMBATh NPUUYUHHO-CIIEICTBEHHBIEC CBA3M MEXKIY N3YYaeMbIMH SIBICHUSIMH,

CTPOUTL JIOTHYCCKHUEC PACCYXKICHHUA (I/IHILYKTI/IBHI)Ie, ACAYKTHUBHBIC, II0 aHaJIOFI/II/I),
BBIABJIATH 3aKOHOMCPHOCTU M IIPOTUBOPCHHA B paCcCMAaTPHUBACMBIX ABJICHUAX, Q)OpMYHI/IpOBaTI)
BBIBOJIbI U 3aKJIIOUCHNS,

MPUMEHSTHh B MPOLIECCE MO3HAHMS, HCIOIb3yEeMbIE B XUMUHU CUMBOJINYECKUE (3HAKOBBIC)
MOJIETIM, MpPeoOpa3OBbIBATh MOJENIbHBIE MPEICTAaBICHUS — XUMUYECKHI 3HaK (CHMBOJI)
aJeMeHTa, XUMHUYecKasi popMyiia, YpaBHCHHE XUMHUYECKOW PEaKIMU — MPU PEHICHUH y4eOHBIX
MO3HABATENBbHBIX U MPAKTUYECKUX 3a/lad, MPUMEHITh Ha3BaHHBIE MOJENBHBIE MPEACTABICHUS
JUTSL BBISIBJICHHS XapaKTePHBIX TPU3HAKOB U3yUaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCI€N0BaTEIbCKUE JIeliCTBUS:

BJIaACTh OCHOBAMHU METOJJ0B HAYUYHOTI'O IMMO3HAHHWA BEHIECTB U XUMHUYCCKUX peaKHHﬁ;

dbopMynupoBaTh eI M 3aJa4d HCCIEIOBAaHUS, MHCIONb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENTFHO C(OPMYIUPOBAHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJIA q)OpMI/IpOBaHI/ISI TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTHU BBICKA3BIBACMBIX CY)KHCHHﬁ;

BJIAACTh HABBIKAMU CaMOCTOATCIBHOI'O IINIAHUPOBAHUA W TPOBCACHUA YUCHHUYCCKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOAATh 32 XOJIOM MpOIlecca, CaMOCTOSTENBHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpoBaTh OOOOIIEHUS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHUS, COCTABIISTH 00OOCHOBAHHBIA OTYET O MPOJICTaHHON
pabore;

MpUOOpPETaTh OMBIT YYCHUUYECKOH HCCIEeOBATENCKOM W TMPOEKTHON NesATeNbHOCTH,
MPOSIBIIATh CHOCOOHOCTHP M TOTOBHOCTh K CAMOCTOSTEIBHOMY TIOMCKY METOIOB pElIeHUs
IMPAKTUYCCKUX 3aJa4, IPUMCHCHUIO PA3JIMYHBIX METOAO0B IMO3HAHUS.

3) padora ¢ unopmaumei:

OPUEHTHPOBATHCS B PA3NIMUHBIX HMCTOYHHMKAX HWHPOpMAIUK (HAYYHO-TIOMYJspHAS
TUTepaTypa XHMHUYECKOTO COJIep)KaHHWs, CIpaBOYHBIE TMOcOOus, pecypchl HHTepHeTa),
AHAJIIM3UPOBATH I/IH(l)OpMaIII/IIO Pa3iIMYHBIX BUAOB H (i)OpM NpeaACTaBJICHUA, KPHTHYCCKU
OIICHHUBAThH €€ JJOCTOBEPHOCTh U HEMPOTHBOPEIHBOCTS;



dbopMynupoBaTh 3ampochl U TNPUMEHATH pPa3IMYHbIE METOJbI IMPHU TOUCKE U OTOOpe
nH(popManuy, HEOOXOAUMMOH JIJIsl BBIMIOTHEHUS YI€OHBIX 3a7a4 ONPEeAeNEHHOTO THTIA;

MpPUOOPETaTh OMBIT UCIOIB30BAaHUS HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN H
Pa3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTUMANbHYIO (OopMy NpeacTaBieHUuss HHPOpMauu (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

WCIIONBb30BaTh HAYYHBIM S3bIK B KauyecTBE CpEACTBAa IMpU paboTe ¢ XUMUYECKOH
uH(popMalvel: NPUMEHATh MEXIpeaMeTHble (pu3nyeckue M MaTeMaTU4YecKUe) 3HaKU U
CUMBOIJIBI, hOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MPe0oOpa30BBIBATH 3HAKOBO-CUMBOJIMUECKUE CPEICTBA HATIISITHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU J1€CTBUAMM:

3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOil TeMbI B X0Jie AMANIOra W/WIH JUCKYCCHH,
BBICKa3bIBaTh HUJCH, (POPMYIHUPOBaTH CBOM MPEUIOKEHHUS OTHOCHUTEIHHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNATh C MPE3CHTAIMEH Pe3yIbTaTOB MO3HABATEIHLHON NEATEIbHOCTH, MOJYYCHHBIX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM HPU BBIIOJHEHHUH XHMHYECKOTO
AKCIIEPUMEHTa, MPAKTUYECKOH pabOThl MO HCCIEAOBAHUIO CBOWCTB H3Y4YaeMbIX BEIECTB,
peanu3anuu y4yeOHOrOo MpoeKTa U (OPMYJIUPOBATH BHIBOABI MO pe3yJbTaTaM MPOBEIEHHBIX
WCCIICIOBAHMM ITyTEM COTJIACOBAHMS ITO3UIINN B XOZ€ 00CYKICHUS U OOMEHA MHCHHUSIMH.

OBJaieHHe YHUBEPCAJIbHBIMH PeryJsiTUBHBIMU J1€HCTBHAMM:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYLIECTBIIATH CBOK ITO3HABATENIBHYIO JEATEIbHOCTD,
ompenenss € el U 3a7add, KOHTPOJIMPOBATh U MO MEpPe HEOOXOJAMMOCTH KOPPEKTHPOBATH
MpeAJiaraeMblil alrOpUTM JACHCTBUN TP BBIMOTHEHUH YYEOHBIX M HCCIEAOBATEIILCKUX 3aiad,
BbIOMpaTh Hanbosee APGEeKTUBHBIN CIIOCOO UX PELICHUS ¢ YYETOM IOJIyYeHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEM JIEATEILHOCTH Ha OCHOBE caMoOaHalu3a |
CaMOOIICHKH.

IIpenmerHbie Ppe3yJbTaTbl OCBOEHHUS Kypca «OOIIas W HeOpraHuvecKas XHUMH)
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUN: O XUMHYECKOW COCTaBIISIONICH €CTECTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, POJIM XUMHUU B TIO3HAHWUU SIBJIEHUW NPUPOABI, B (POpMUpOBaAHUU
MBIIUJICHUSI U KYJIBTYPbl JUYHOCTH, €€ (DYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOW st
pelleHrs TPAKTHUYECKUX 3a7ad U IKOJIOTUYECKH OOOCHOBAHHOTO OTHONICHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XWMHMYECKHWX 3HAHHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATrarollne
MOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHbIE OPOMTAIN aTOMOB, HOH,
MOJIeKyJa, MOJb, MOJSPHBIA OO0BEM, BaJCHTHOCTh, OJJEKTPOOTPHUIATEILHOCTh, CTENEHb
OKWCJICHUSI, XUMHUYECKas CBI3b (KOBAJICHTHAs, HOHHAS, METAUIMYECKas, BOJIOPOIHAsN),
KpUCTAJUTMYECKass  peméTka, THIBI XUMHUYECKUX  pEeaKIui, pacTBOpP, IJICKTPOJIHUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOIUTHYECKAsT TUCCOLUAIMSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOH  peaklMd, XHMHUYECKOE€ paBHOBECHE); TEOPHH W 3aKOHBI  (TeopHs
AJIEKTPOJIUTUYECKON nucconmanuu, nepuoanmdeckuit 3akon JI. WM. MeHneneeBa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHWS M TPEBPAIICHUS DHEPTUU MPH XUMHUUYECKUX
peaklusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHUH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXxalue B OCHOBE NOHUMAaHUs MPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHH,
(hakTOJIOTHMUECKNE CBEJCHUS O CBOMCTBAX, COCTABE, MOJYYCHHH M O€30MacHOM HCIOJIb30BaHUHU
BOKHEUIIINX HEOPTAaHUIECKUX BEIIECTB B OBITY M MIPAKTUUCCKOMN JCSITEIHPHOCTH YEIIOBEKA;



Cc(OPMHUPOBAHHOCTb YMEHHUH BBIABIATH XapaKTEpHbIEC MIPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME IOHSTHUS NPU ONMCAHUM HEOPTraHMYECKHX
BEILECTB U UX IPEBPALLECHUN;

Cc()OPMHUPOBAHHOCTh YMEHUH HUCIOJb30BaTh XMMUYECKYH CHUMBOJMKY JUISI COCTABICHMS
GbopMya BeIIECTB U YPaBHEHUH XHUMHMYECKMX pEaKIHi, CHUCTEMATUYECKYyl0 HOMEHKIIATYypy
(IUPAC) u TpuBHMajbHbIC Ha3BaHUs OTICIbHBIX HEOPraHWYECCKUX BEINECTB (yrapHbIi ras,
YIJIEKUCHIBIA ra3, aMMHakK, raméHas W3BeCTb, Heram€Has W3BECTb, IIUThEBAs COAA, NUPUT U
JpyTHe);

C(OPMHUPOBAHHOCTb YMEHUH ONpeAEsTh BAJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHMX PA3IMUHOrO COCTaBa, BUJ XMMHUUECKOM CBS3U (KOBaJIEHTHAs, MOHHAs,
METaJIJIN4YECKasi, BOJOPO/HAsA) B COEAMHEHHUAX, TUI KPUCTAUIMYECKON PEIIETKHM KOHKPETHOI'O
BellecTBa (aTOMHas, MOJIEKYJIApHas, MOHHAsA, MeTaJUIMYecKas), XapakTep cpelbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHU;

c(OPMHPOBAHHOCTh YMEHHH yCTAaHABIMBAThH NMPHHAIIIC)KHOCTh HEOPTaHMUECKUX BEILECTB
10 MX COCTaBY K ONpeAeTEHHOMY Kilaccy/TpyIe coeIMHEH i (IPOCThIE BEIECTBA — METAJUIBI U
HEMeTaJlJIbl, OKCU/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEpHbIE THAPOKCHUIbI, COJIH);

c(OPMHPOBAHHOCTh YMEHMH pacKpbIBaThb CMBICHI Iepuoauyeckoro 3akona J[. M.
MenneneeBa ¥ JEMOHCTPUPOBATh €r0  CHCTEMATH3HPYIOIIYI0, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

C(OPMHPOBAHHOCTh YMEHUH  XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE ATOMOB
XMMHMYECKHUX 3J1€MEHTOB 1-4 nepuonos llepuonnyeckoil CUCTEMBI XUMUYECKHX 2JIEMEHTOB /.
W. MenpeneeBa, UCIONb3ys TMOHITUS «S-, P-, d-3JEKTPOHHBIC OPOUTAIM», «IHEPIETHUUYCCKUE
YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHsI CBOWCTB XMMHUYECKHX 3JEMEHTOB U HX
COEMHEHMH 10 mepuoaaM U rpynmnaM [lepuonndyeckoil cucTeMbl XMMUUYECKUX 31eMeHToB /I, 1.
Menpgeneena;

cOpPMUPOBAHHOCTh YMEHMHM XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XHMHUYECKUE
CBOMCTBa HEOPraHMYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJY HEOPraHMYEeCKMMM BEIIECTBAMH C TIOMOINBIO ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

c(OPMHUPOBAHHOCTh YMEHHS KJIaCCU(UIMPOBATH XUMUYECKUE PEAKUUU IO Pa3IndHbIM
Mpu3HaKaM (YHCIy M COCTaBy pearupyrollux BeIIECTB, TEIJIOBOMY d(dekTy peaxuuu,
W3MEHEHMIO CTEeTeHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YYaCTHIO KaTaln3aTopa);

c(OPMHPOBAHHOCTh YMEHUN COCTABIATh YPABHEHUS PEAKIMHA pa3IMYHBIX TUIIOB, MOJHbIE
U COKpall€HHbIE YpaBHEHHUS peaklMii HOHHOTO OOME€Ha, YUUThIBasl yCIIOBUS, IPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA;

Cc(OPMHPOBAHHOCTE YMEHHH MNPOBOJUTH PEAKLUH, MOJITBEPXKIAIOUINE KaueCTBEHHBIN
COCTaB pa3iIUYHbIX HEOPraHWYECKUX BEIIECTB, PACIO3HABAaTh ONBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHUUECKUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHUI PacKpbIBaTh CYHUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii TOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OajlaHca ATUX PeaKIIHii;

c(OPMHPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON pEaKkIMu OT
pa3nMyYHbIX (DAKTOPOB; XapaKTep CMEIIEHHS XHUMHYECKOrO pPAaBHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3aencTBus (mpunuun Jle [arensbe);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTb XHUMHUYECKHE IPOLECCHI, JIeXKaIIHe B
OCHOBE IMPOMBIIIIECHHOTO MOJTY4YEeHHUsI CEpHON KUCIIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTh
Mpe/cTaBiIeHU 00 OOIIMX HAy4YHBIX NMPUHIUIAX U IKOJIOTHYECKUX MpoOiIeMax XMMHUYECKOTO
MIPOU3BO/ICTBA;



c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUUCICHUS C MCIHOJIb30BAHUEM TOHSATHUS
«MaccoBasi JOJS BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOMICHUN Ta30B MPU XUMHUYECKUX
peaxkuusax, Macchbl BEIIECTBA WM 00bEMA Ia30B IO U3BECTHOMY KOJIMYECTBY BEILECTBA, MAcCe
Wi 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKIMM BEHIECTB, TEIIOBOro 3¢ @dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHUs MACChl BEUIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUU;

c(hOpPMUPOBAHHOCTh YMEHUI COOIIIO/IATh MPABHUJIA MOJIB30BAHUS XUMUYECKOW TOCYI0N U
nabopaTopHBIM 000pY0BaHUEM, a TAKXKE MMPaBUIa OOPAIICHHS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKLHSMH IO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

cOPMUPOBAHHOCTh YMEHHI IJIAHUPOBaTh U BBINONHATH XUMHUYECKUNH SKCHEPUMEHT
(paznokeHue NeEpoKcHuia BOJIOPOAAa B IPUCYTCTBUM KaTaau3aTopa, OIPENEICHUE CPEbl
PacTBOPOB BEUIECTB ¢ MIOMOIIbIO YHUBEPCAILHOTO WHIUKATOPA, BIUSHUE PA3TUYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pPEaKIMH, Peaklud HOHHOTO OOMEHa, KayeCTBEHHbIC pPEaKIMHU Ha
cynb(har-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHUE HKCIIEPUMEHTAIbHBIX
3amad o Temam «Metamwibey U «HemeTtamib»y) B COOTBETCTBHM C MPaBHJIAMU TEXHUKU
0€301acHOCTH MTpH 0OPAIICHUH C BEIECTBAMHU U JIAOOPATOPHBIM 000PYI0BAHUEM, IIPENICTABISATH
pe3yNbTaThl XUMHUYECKOTO JKCHEpUMEHTa B (opMe 3alucu YpaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMECHHI KPUTHYSCKH AHATU3UPOBATH XUMHUYECKYIO WH(OpPMAIIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (CpeIcTBa MAaccOBOW KOMMYyHHUKaiuu, HuTepHer u
APYTHX);

chOpMUPOBAHHOCTh yMEHMI COONIOJATh MpaBuia JKOJIOTUYECKU I1eJIeco00pa3HOro
MOBEJIEHUs B OBITY M TPYAOBOW [EATETBHOCTH B IEISAX COXPAHEHHUS CBOETO 3JI0POBbS U
OKPY’KaIOIIEeH MPUPOTHON Cpeibl, 0OCO3HABATh OMACHOCTHb BO3JCUCTBHUSI Ha JKHMBBIC OPraHU3MbI
ornpeAenEéHHBIX BEIIeCTB, MoHUMas cmbica nokazatens [1/IK, moscHsITh Ha mpumepax crocoObl
YMEHBLIEHUS U MIPEIOTBPAIICHUS UX BPEIHOTO BO3/ICUCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl 00YYaIOIIUXCSl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbs: YMEHHE TPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IMO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUH;

JUIS CIeNBbIX W CcHabOBUIMIIMX OOYyYaroIIMXCS: YMEHHE HCIOJIb30BaTh penbedHO-
TOYEYHYIO cucTeMy ob6o3HaueHuit JI. bpaiins ans 3anucu XumMudeckux Gopmy.

TEMATHUHYECKOE IINTIAHUPOBAHHUE

N HanmenoBan KosuvecTBo yacos DJIeKTPOHHbIE
°
ue pa3aesoB (uudpossbie)
n/ Bcer  KoHTpoabH IIpakTHyeck
U TeM o0pa3oBaTte/bHbIE
1| 0 ble padoThl ue padoTbl
NPOrpamMMBbl pecypcsl

Pa3zpnen 1. TeopeTnueckne 0CHOBbI XUMHH

Crpoenne
aTOMOB.
[Tepuonuueck
Wil 3aKOH U bubnuoreka

1.1 [Tepuoamyeck 3 OK https://myschool.ed
as cUCTeMa u.ru/

XUMHYECKUX
37eMeHTOB /.
n.



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

Menneneesa

1.2

1.3

Crpoenue
BELIECTBA.
Mmuoroo6pa3u
€ BEILIECTB

XUMHYECKHE
peakiumn

Hroro no pazneny

13

Paznen 2. Heopranuueckasi Xxummusi

bubnuoreka
IIOK https://myschool.ed
u.ru/

bubmnoreka
IIOK https://myschool.ed
u.ru/

bubnuorexa
2.1 MeTaisl 6 HOK https://myschool.ed
u.ru/
bubnmmoreka
2.2 Hemeramnsl 9 1 IHOK https://myschool.ed
u.ru/
CBs13b
HEOpraHUYecK bubnmnoreka
2.3 X U 2 IHOK https://myschool.ed
OpraHMYeCKUX u.ru/
BEIICCTB
Hroro no pazneny 17

Paszgea 3. Xumus " s;Ku3HbL

Bubanoreka

X
3.1 ML H 4 HOK https://myschool.ed
KHU3Hb
u.ru/
Hroro no pazaeny 4
OBIIEE
KOJIMYECTBO 68 5
YACOB I1O
I[TPOI'PAMME
MNOYPOYHOE IINIAHUPOBAHHUE
Ne KoanuecTBo yacoB
DJICKTPOHHBIE
Jara
Koutpoa  IIpakTuu uudgposbie
n  Tema ypoka Be usy4ae
bHbIE o0pa3oBareb
/ ero HHS
- padoThI HbI€ pecypchbl
1 Atom. XuMHUYECKUI 1 0 03.09 EuGInoTeKa
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aJIeMeHT. MI30TOMEbI. 1HOK
ITpocThic U CIIOKHBIE https://myschoo
BEmEcTBa l.edu.ru/
3aK0oH COXpaHEHHUs MacChl 1
BEIIECTB, 3aKOH Eus
HOJIMOTEKA
COXPaHCHUS U IIOK
0 05.09
MMpEeBpalICHUA SHCPIUun httpSZ //myschoo
IIpH XUMHAYCCKUX l.edu.ru/
peaKusax
3aKOH MOCTOSHCTBA 1
COCTaBa BEIIECTB.
Bermectsa bubnuoreka
OK
0 10.00. U
MOJICKYJIPHOTO 1 https://myschoo
HEMOJICKYJISIPHOTO |.edu.ru/
CTPOCHHS
CrtpoeHue 3JIeKTPOHHBIX 1
000JI0UEK aTOMOB By
HOJIMOTEKA
XHMUYECKHUX DJIEMEHTOB. 10K
o & 0 12.09
KopoTkuii u qJJIMHHBIN https://myschoo
BapUaHTHI TaOJIUIIBI l.edu.ru/
XAMHYECKHX DJIEMEHTOB
CrpoeHne 3J1eKTPOHHBIX 1
000J10Y€EK aTOMOB BuG
HOJIMOTEKA
XHMHUYECKHUX DJIEMEHTOB. ITOK
o o 0 17.09
KopoTkwii 1 AMUHHBIH hitps://myschoo
BapUaHTHI TAOIHUIIBI l.edu.ru/
XAMHYECKHUX DJIEMEHTOB
ITonoxenue B IICXD 1
J.1. MenneneeBa
BOZIOPO/JIa, TAHTOHOHJIOB bubmorexa
9 b OK
0 19.00 I
aKTHHONIOB 1 https://myschoo
HCKYCCTBEHHO l.edu.ru/
MOJIyYE€HHBIX JIEMEHTOB
BaneHTHOCTD. 1
BanentHsie Bu6
HOJIMOTEKA
BO3MOYXHOCTH M pa3Mepbl OK
0 2409 U

aTOMOB XUMHNYCCKUX
3J1eMEHTOB. Penienue
pvaeTHBIX 3a1a4

https://myschoo

l.edu.ru/
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Ilepuoauueckoe Bubnunoreka
8 H3MEHEHNE BaJICHTHOCTH 26.09 HOK
¥ PaHyCOB aTOMOB https://myschoo
l.edu.ru/
Bunasl xumuueckoit Bbubinnoreka
9 cBs3u. MoHHas u 01.09 1HOK
KOBAJICHTHAS CBS3HU https://myschoo
l.edu.ru/
CocraBienue
Bubnuoreka
AJIEKTPOHHBIX (hopmMyIT
10 gemecTs ¢ xKoBaneHTHO! 03.09 LIOK
I https://myschoo
CBA3BIO l.edu.ru/
Meramnueckas u Bubianoreka
11 BOZOPOJHAs CBA3M 08.09 LIOK
https://myschoo
l.edu.ru/
[IpocTtpancTBeHHOE Bubnuoreka
12  CTPOEHHE MOJEKYI 1009 HOK
https://myschoo
l.edu.ru/
Tunbl KPUCTAITUYECKUX
PEIIETOK M CBOMCTBA bubinorexa
13 pemecrs. Pemenue 15.09 LIOK
IHECTB. https://myschoo
pacyeTHBIX 3a71a4 l.edu.ru/
[IprunHbl MHOTOOOpa3us bubnmnoreka
14 | BeIIeCTB 17.09  HOK
https://myschoo
L.edu.ru/
K/p. Baxwneitmue
XUMHYECKHE MOHITHUS U
15 sakomsr. Crpoenne 22.09
BeIeCTBa
Knaccudukanms bubmanoreka
16 XMMHYECKHX peaKIuii 24.09 IHOK
https://myschoo
l.edu.ru/
Knaccudukanus bubnuoreka
17  XHMHYECKHUX PEAKIUid 29.10 ITOK
https://myschoo
l.edu.ru/
CKOpOCTh XMMHUYECKUX 31.09 Bubnuoreka
18  Deaxumuiu. HOK

https://myschoo
l.edu.ru/
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CKopoCTh XMMHUYECKUX bubnuotexa
19 | Peakumii. Kunernueckoe 1211 [HOK
ypaBHEHHE PeaKiiy https://myschoo
l.edu.ru/
Karanus Bbubnuoreka
OK
20 1411 4
https://myschoo
l.edu.ru/
XUMHYECKOe paBHOBECHE Bubmnoreka
91 | ¥ CIIOCOOBI €ro CMeIeHus] 19.17 ~ HOK
https://myschoo
l.edu.ru/
K/p. Xumuuaeckue
JlucnepcHbIe CUCTEMBI bubnuoreka
OK
23 2611 U
https://myschoo
l.edu.ru/
CriocoObI BEIpaKEHHS bubnmoreka
94  KOHICHTpALHH 28.11 HOK
PacTBOPOB https://myschoo
l.edu.ru/
Pemenue 3agau
Ha MPUTOTOBJICHUE bubnuoreka
o5 PacTBOpA ONpE/IENEHHOH 0312 HOK
MOJIIPHOI https://myschoo
KOHHGHTpaHI/II/I M
II/p. Nel
IIpurorosjieHue
o | PacTBOpa ¢ 3a1aHHOH 05.12
MOJIAPHOM
KOHLIeHTpauuen
DNEeKTpOoNIUTHYECKAs
S — bubnuoreka
27 | Bogopo HLII)II' 10.12 HOK
AOpOA https://myschoo
ITOKA3aTellb. l.edu.ru/
Peaknuu moHHOIO Bubnuoreka
K
28 oOMeHa 12.12 HO
https://myschoo
l.edu.ru/
I'maponus opraHnvecknx bubnuoreka
K
29 nu HeOPFaHI/I‘—IeCKI/IX 1712 I—[O
https://myschoo

l.edu.ru/
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COE€IUHEHUN

XUMHYeCKre NCTOYHUKH Bbubnuoreka
30 Toxa 19.12 HOK
https://myschoo
l.edu.ru/
Pspn ctanpapTHbIx Bubnuoreka
31  OJCKTPOIHBIX 24.12 HOK
TOTEHIIHAJIOB https://myschoo
l.edu.ru/
Koppo3sus meramios u ee bubnuoteka
32 | 1IpCAynpexKICHNE 26.12 HOK
https://myschoo
l.edu.ru/
DIeKTpon3 bubnuoreka
OK
33 1401 U4
https://myschoo
l.edu.ru/
K/p. Dnexrponurnyeckas
34 JIUCCOLAIINS 16.01
OO01mas xapakTepucTHKa bubnuoreka
35 | METalIoB 21.01 1HOK
https://myschoo
l.edu.ru/
00630p METAIITMYECKUX bubnuoreka
36 | DJEMEHTOB A-TPyI 2301 HOK
https://myschoo
l.edu.ru/
OO6mwmit 0630p bubanoreka
37  METAILTMYCeCKHX 28.01 1HOK
51eMeHTOB B-rpymm https://myschoo
l.edu.ru/
Menp Bubnuoreka
OK
38 3001 U
https://myschoo
l.edu.ru/
[uak bubnuorexa
OK
39 0401 U
https://myschoo
l.edu.ru/
Turan u xpom bubnuotexa
OK
40 0601 U
https://myschoo
l.edu.ru/
Keneso, HUKEND, bubanoreka
41 TUaTHHA 11.02 1HOK

https://myschoo
l.edu.ru/
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CraBbl METAIIIIOB Bbubnnoreka
OK
42 13.02 o
https://myschoo
l.edu.ru/
OKCHUIBI M TUAPOKCHUIBI Bbubianoreka
43 METAJUIOB 18.02 1HOK
https://myschoo
l.edu.ru/
I1/p. Ne2 Pemienue
IKCNEePUMEHTAIBLHBIX
44 3anau no Teme 20.02
«MeTaLIb
Pemenue 3agau Bubianoreka
OK
45 2502 U
https://myschoo
l.edu.ru/
46 K/p. Meramibt 27.02
0O0630p HEMETAIIIOB bubnmoreka
OK
47 0403 H
https://myschoo
l.edu.ru/
CBoiicTBa M NpUMEHEHUE bubnuoreka
48 BOKHEHIINX HEMETAIIOB 06.03 LIOK
https://myschoo
l.edu.ru/
CaoiicTBa ¥ IpUMEHEHHE bubnmnoreka
49 BOKHEHIINX HEMETAIIOB 11.03 HOK
https://myschoo
l.edu.ru/
OO61mas xapakTepucTUKa But
OKCHIOB HEMETAJIOB U HOIJgHOTeKa
50  kucrmopomocomepxkaux 13.03
https://myschoo
KHCIOT l.edu.ru/
OkucauTeIbHbIC Bubinoreka
51 CBOWCTBA a30THON 18.03 HOK
CepHOI\/’I KUCJIOT https://myschoo
l.edu.ru/
CepHas kuciora u Bubanorexa
52 | A30THAs KHCIIOTHI. Nx 20.03 ITOK
IpHMEHEHHE. https://myschoo
l.edu.ru/
Bonoponusie bubnuoreka
53  COCIMHEHHs HEMETAILIOB 0102 UHOK
https://myschoo

l.edu.ru/
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I'eneTnueckas cBs3b bubnmoreka
54 HCOPraHMYeCKHX H 03.04 LIOK
OPraHUYECKUX BELIECTB https://myschoo
l.edu.ru/
I1/p.
Ne3. Pemienue 3xkcnepum
55 | eHraabHBIX 32124 10 08.04
Teme «Hemeranab»
56 K/p. Hemeramibt 10.04
Xumus B
IIPOMBIINIJIICHHOCTH. Bubnuoteka
57  IIpuHIMIBI 15.04 HOK
MIPOMBIIIICHHOTO https://myschoo
MIPOU3BOJICTBA L.edu.ru/
XUMHKO-
TEXHOJOTHYCCKHUEC IIPHUHIT Bbuomuoreka
5g  HIIbI IIPOMBIIIICHHOIO 17.04 I_[OK.
IOJIYYEHUS METAJIIOB. https://myschoo
[Ipon3BoACTBO UyryHa. L.edu.ru/
[IpounzBoacTBO cTaNIN bubnmoreka
OK
59 2204 U
https://myschoo
l.edu.ru/
Xumus B ObITY bubnmnoreka
OK
60 2404 U1
https://myschoo
l.edu.ru/
XuMuyeckas bubnuoreka
61 MPOMBIIIICHHOCTb U 29.04 HOK.
OKDYKAIOLIast Cpesa https://myschoo
l.edu.ru/
I1/p Ne4 Pemienue
IKCMEPUMEHTATbHBIX
62 3adaumo 03.05
HEOPraHU4ecKOi XUMHMHU
II/p Ne 5 Peumenue
IKCIEPUMEHTATbHBIX
63 06.05

3a1a4 M0 OPraHuYecKom
XM



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

I1/p Ne6 Pemenne 1

64 TPAKTHYECKHX 0 1 08.05
PacYeTHBIX 33124

II/p Ne7 Ilosnydenue 1
65 CoOupanue u 0 1 13.05
pacno3HaBaHHe ra3oB
[ToaroroBka k 1 bubnmoreka
66 KOHTDOIBHOMH paboTe 0 0 15.05 HOK
https://myschoo
l.edu.ru/
Hrorosas 1
g7 KOHTpO.IBLHasi paboTa 3a 1 0 20.05

KYPC CpeHeil HIKOJIbI

AHanu3 KOHTPOJIbHOU 1
gg  baborsL. OboOweHNe 0 0 22.05
IIPOMIEHHOI0 MaTepuaia
OBUIEE KOJIMYECTBO 68 5 7
YACOB IIO ITPOI'PAMME

YUYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA
* Xumus, 11 kmacce/ IN'abpuensu O.C., OOIIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy; AxunonepHoe oo6mectBo «M3narensctBo «lIpocBemenne»
* Xumus, 11 kmacce/ I'abpuensu O.C., OOIIECTBO ¢ OrpaHUUYCHHON OTBETCTBEHHOCTHIO
«IPODAy; Axuinoneproe obmectBo «M3narensctBo «IIpocsemienne
METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
Breaute 1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumus Meroandeckoe nocodue — 6a30BbIit
ypoBeHb» - M.: [Ilpoda 2022 rox.
2. O.C.I'abpuensn, U.I.OctpoymoB, «OO01as XuMus B TeCTax, 3aa4ax, ynpakHeHusx. 11
kimace» — M.: [lpoda, 2023 rog.
3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KonTponbHbie 1
MPOBEpOUYHBIE PabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHast kaura st
yuurensi». Yacts 1 — M.: JIpoda, 2019 rog.
5. O.C.T'abpuensn, I'.I".JIpicoBa, A.I".BBeaenckas «Xumus 11 kmacc: HactonpHast kHUTA 1715
yuutens». Yacts 2 — M.: JIpoda, 2022 rox.
6. O.C.I'abpuenss, I[1.B.Pemeros, U.I".OctpoymoBa «3amadun mo XUMHU U CIIOCOOBI X
pemenus» - M.: «lpoday, 2021rox.
7. B.I'. lenncoBa «Xumus 11 kiacc nmoypounsle miansl 1o yueOnuky O.C.I'abpuensina,
I'.I".JIpicoBoit» - Bonrorpagy Yuurens 2018roz.
8. M.A.Psa6oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 xiacey, - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuensn, U.I'.octpoymoB «XMMHUYECKH SKCTIEpUMEHT B 1kose 11 kmacey; - M.:
Hpoda. — 2019 rom.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
Beenute Bpenutenannsichttp://www.chemnet.ru ['azera « Xumus» u cait anst yaurens «51
Uy Ha YPOK XUMHI»

http://him.1september.ru Enunas komnekuus LOP: [IpenmerHas KoueKuus «XuMus»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE SKCIIEPUMEHTBI:
xumus. Komneknust Poccuiickoro o6meodpazoBaTelbHOTO IopTalia

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

http://www alhimik.ru Bcepoccuiickast onumnuana mkoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckas XuMus: JEKTPOHHBIA YICOHHK JJI CPEAHEH IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: dJIEKTPOHHBIA YICOHUK

http://www hemi.nsu.ru OTKpBITBINA KOJUIEIK: XUMHS

http://www.chemistry.ru JlucraHiMOHHAS OJIMMITHA/IA TI0 XUMHH: TEJICKOMMYHHUKAIIMOHHBIN
00pa3oBaTeNbHBINA MPOCKT






