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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS
pazpaborana Ha ocHOBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03 «0O6
obpazoBanum B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEBLHOM MPOTpaMMbl CpeAdHEro oOIero o6pa3zoBaHUs
(®OIT  COO), npencraBieHHblx B DeAepaibHOM  TOCYIapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
yueOHoro mpeamera «XuMHs» B 00pa3oBaTENbHBIX OpraHu3zanusx Poccuiickoii
Qdenepanuy, pealu3yOIIUX OCHOBHbIE O0Opa3oBaTeIbHBIE MPOTpaMMbl, U
OCHOBHBIX TMoyoxkeHud «Crpareruu pa3BUTHUs BocnUTaHus B Poccuiickoi
Oenepanuu Ha nepuog a0 2025 rona» (Pacnopstxenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMmbl IO XUMHUHU, K ONPEACTCHUIO
oOwiel cTpareruu o0y4eHHUsl, BOCIIMTAHUS U Pa3BUTUSL OOYUAIOIINXCS CPEACTBAMU
yuyeOHoro mnpeamera «Xumusi» s 11 kmacca Ha 0a30BOM YPOBHE COCTaBHIIU
koHnentyanpHbie TosioxkeHuss ®I'OC COO o B3auMoOOYCIOBICHHOCTH IIEJICH,
COJIEp’KaHMs, PE3yJbTaTOB OOy4YeHUss U TpeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, oJIy4aemMoe BBITTYCKHUKAMHU
o011eo0pa3oBaTeIbHOM  OpraHu3alluy, SBJISETCS HEOThEMIIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAIONIMM ATallOM pead3aludh  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHUX
[EJOCTHOM CHCTEME€ XUMHUYECKOro o00pa3oBaHUsA. T I[EHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MIPUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPhI
YeJI0BeKa, a TaKXe JKOJOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBI0 M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHue
oOy4Jaronuxcsi Ha ypoBHE CpelHEro o0IIiero oopa3oBaHus CpelICTBaMH y4eOHOTO
npeaMera «XUMHS», COJIEpKaHUE M TMOCTPOCHHE KOTOPOro OIPEAENIEHbl B
nporpaMMe IO XMMHUU C Y4Y4€TOM cCHeuu(UKUA HAayKH XUMUHU, €€ 3HAYCHUs B
NO3HAHUU TPUPOJbI U B MaTE€pUATIbHOMW KU3HM OOIIECTBA, a TAKXKE C Y4ETOM
o0ImuXx 1eled W NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero odmiero oopazoBanus B Poccuiickoit denepanum.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOylO poJib B
COBPEMEHHOM LMBHWJIM3AIMU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ((OPMHPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIUICHUS,
B CO3JIaHUE IEJIOCTHOTO MPECTABICHUS 00 OKpYXarolleM MHUpPE Kak O €IUHCTBE
OPUPOIBl M YEJIOBEKa, KOTOpoe (OpMUPYETCS B XMMHUU HA OCHOBE NMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHMS B3aUMOCBS3U MEXKIY
CTPOCHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU MPUMEHEHHUSL.



TecHO B3aMMOJIEWCTBYS C APYIMMH €CTECTBEHHBIMU HAyKaMH, XUMHS cTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO
TpyJla W >KM3HU KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUSA KaK Hayka
CO3UJaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBjieHa HAa pEUICHUE
rJI00aNBHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTHYECKON 0€30MacCHOCTH U OXPaHbI 310POBbSI.

B coorBercTBUM ¢ OOIIMMM LENSIMH W TNPUHLIUIIAMH CPEIHEro OOIIero
oOpa3zoBanusi conepkanue npeamera «Xumus» (11 kmacc, 6a30BBIA YpPOBEHB
U3YYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyJaronuxcsi, HEOOXOJMMYK0 MM JJid BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEIIHOTO BKJIKYEHUS B JKU3Hb COLMYyMa, MPOJOJKCHUS
o0pa30BaHMsl B Pa3IMYHbIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBimsomUMH  npeaMeTa  «XUMUs»  SBISAIOTCS  0a30BbIe€  KYpChl —
«Oprannyeckas xumus» U «OOImAass M HeopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHMsI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMaA
3HaHUI MO HEOPTaHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUUN U3 OOIIeH XUMUU) U
opranndeckoy xumuu. GopMUpOBaHME NAHHOW CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 0O€cCleynBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro MHOI000pas3us
BEIIECTB Ha OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPUN XUMHH.

CtpykTypa coaepkanus KypcoB — «Opranunueckas xumusi» U «OOmas u
HEOpraHuveckas XUMUs» cQopMUpOBaHa B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0/Ja K U3Y4YEHHI0 Yy4eOHOro wmarepuaiga M OO0yClIOBIEHA
UCTOPUYECKM  OOOCHOBAHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeAesEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHMHM BEIIECTBA
paccMaTpUBAIOTC HAa YPOBHE KIACCUYECKOW TEOPHUU CTPOEHHUSI OPraHUYECKUX
COCAMHEHNI, a TAaKK€ Ha YPOBHE CTEPEOXUMUYECKHUX M DIIEKTPOHHBIX
NpeACTaBICHU O cTpoeHuu BemecTB. CBeneHUs 00 H3y4aeMblX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB O CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIUHEHMI. B Kypce OpraHndecKkoM XUMHM IIOJYYalOT pa3BUTHE
c(hopMHpPOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepPBOHAYAIbHbBIC
MPEICTABICHUS] O XUMUYECKOM CBA3M, KIacCU(UKAIIMOHHBIX NMPU3HAKaX BEIIECTB,
3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUECKOU PEAKLINH.

[log HOBBIM yrjioM 3peHusi B mpeameTe «XUMHsS» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs H3yYEHHbIH Ha YPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHus
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEJCHHS O BEIIEeCTBaXx U
XUMHuYeckoil peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIlasi U HeOpraHuveckas
XUMUS» O00y4aromUMCs MPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX U METOJO0JIOTUYECKUX TO3UIUH,



riyoke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
0000111ar01Iel 10 O0BACHSIOIIEH U TPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHUN O Ba)KHEMIIKMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NPUMEHEHHH, a TAKKE O XUMHUYECKUX pEaKlUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNPOTEKAaHMs JOMNOJHAETCcs B Kypce 11 kmacca snemeHTaMu
COZEpP/KAaHUS, MMEIOIIMMH KyJIbTYpPOJIOTHYECKUA M NPHUKIAIHOM Xapakrep. JTU
3HaHUSI CHOCOOCTBYIOT NMOHMMAHUIO B3aMMOCBSA3M XHMHHM C JIPYTUMH HayKaMu,
PacKphIBaIOT €€ pOJIb B [IO3HABATEIBHOM U MPAKTUYECKON E€ATEIBHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAaXXEHMSI K MPOLIECCY TBOPUYECTBA B 00JIACTH TCOPUU
U MPAKTUYECKHUX MPUIOKEHUN XUMHUHU, TOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS
B OOILIECTBEHHO W JIMYHOCTHO 3HAYMMBIX IpoOJIeMax, CBSI3aHHBIX C XHUMUEH,
KPUTHUYECKH OCMBICIMBATh WH(DOpPMALMIO U TPUMEHSTh €€ MJs TOIOJIHEHUs
3HaHWH, PEeIICHNs HHTEIJIEKTYaIbHbIX U KCIIEPUMEHTAIBHBIX HUCCIIEI0BATEIBCKUX
3amad. B menoMm coaepkanue ydeOHOro mpeamera «XHMHsS» JAaHHOTO YPOBHS
U3y4EHUs OpPUEHTHPOBAHO Ha (dopmupoBaHue y o0yyaroumxcs
MHUPOBO33PEHYECKOW OCHOBBI JJIsi MOHUMaHUs (UIOCOPCKUX HJEH, TaKMX Kak:
MaTepUAIbHOE  E€AMHCTBO  HEOPraHWYeCKOro M OPraHMYecKoro  MHpa,
00yCJIOBJIEGHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOEHUEM, IMO3HABAEMOCTh
IOPUPOJHBIX SIBICHUI MYTEM HKCHEPUMEHTAa W PELIECHUS MPOTHUBOPEUUHM MEXKIY
HOBBIMHU (paKTaMU U TEOPETUYECKUMU MPEANOChUIKAMU, OCO3HAHUE POJIM XUMHUU B
pElIEHUH  JKOJIOTMYECKUX MpobiieM, a Takke mpoliemM  cOepexeHus
ASHEPreTUYECKUX PECYPCOB, CHIPHS, CO3/aHMS HOBBIX TEXHOJIOTHMH U MaTepuasoB.

B miaHe pemeHus 3agad BOCIMTAHMS, pa3BUTHUA U COLMAIA3ALUU
0o0y4aroluxcsl MPUHATBIE MPOTpaMMON MO XUMHH TMOIXOAbl K OINpeaeICHUI0
COJlep’KaHUsl M TIOCTPOCHUSA TpeaMeTa MpeaycMaTpuBaioT  (OpMUPOBAHUE
YHUBEPCAIbHBIX Yy4E€OHBIX JCHCTBUN, UMEIOMUX O0a30Bo€ 3HAUYCHHE s
pa3IMyYHbIX BHJIOB JESATEIBHOCTH: pEUIeHWs IpoOsieM, IOHMCKa, aHalu3a Hu
00paboTku uHOpMaIu, He0OOXOAUMBIX IS PUOOPETEHUSI OTIBITa TPAKTUIECKON
U HCCIEOBATENbCKON AEATENBHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUHU
XUMHH.

B mnpakrtuke npernopaBaHMs XMMHUHM Kak Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMs, TAK ¥ HA YPOBHE CPEAHETO 001Iero 00pa3oBaHus, MPU OMPEAeICHUN
CoZIepKaTeIbHOW XapaKTEPUCTUKU LeJIed W3Y4YeHUs IMpelIMeTa HaIpaBICHUEM
HEPBOCTENEHHON 3HAYMMOCTH TPAAUIMOHHO INMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAyKH KakK 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATENbHOCTH YE€JIOBEKa M KAK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C
METOJIMYECKOW TOYKH 3pEHUsl TAaKOM MOAXOJ K OIpPEACNICHUIO Lielied H3ydyeHUus
peIMeTa SIBJISIETCSI BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOM TOYKE 3pEHUsl IVIABHBIMHM LEISIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 0a3oBoM ypoBHe (11 ki1.) sBIsIOTCS:

e (opmupoBaHuME CHUCTEMbl XMMUYECKUX 3HAHUM KAk  Ba)KHEHIIEH
COCTaBJISIIOIIEH €CTeCTBEHHO-HAyYHOM KapTHHBI MHpa, B OCHOBE KOTOPOIi
JeKaT KIIYeBble MOHATUS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE SI3bIKa HAayKH, YCBOCHHE M IMMOHMMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMJIEHHE C UCTOpUEn
UX pa3BUTUS U CTAHOBJICHMS;

e (opMUpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAyYHBIX METO/aX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHUi, HEOOXOAMMBIX [JIsi MpUOOpeTeHUs
YMEHHUI OpHUEHTUPOBATHCA B MHPE BEIIECTB M XUMHUYECKUX SBICHMM,
MMEIOIINX MECTO B IPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM JKU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB AEATEIBHOCTH, CBSI3aHHBIX C HAOJIIOJICHUEM H
OOBACHEHHEM XHMHYECKOTO HKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBHII
0€301acHOro OOpalIeHNs C BELECTBAMM.

Hapsiny ¢ atuM, copepaTenbHas XapaKTepUCTUKa LeJIed U 3a1ad U3y4eHus
IpeaMeTa B IPorpamMMme 10 XMMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IPHOPUTETAMHU B CHCTEME CpelHEero oduiero oopazoBanus. CeronHs B
OpernofaBaHUM XUMUUM B OOJblIel  CTENeHH OTAAETCA  MPEeANoYTEeHUE
IPAaKTUYECKONH KOMIIOHEHTE COJIep)KaHusi OOy4YeHUs, OpPHUEHTHUPOBAHHON Ha
NOJATOTOBKY BBIMYCKHUKA 00IIE00pa3oBaTEIbHOM OpPraHU3alyy, BIAJCIOUIETO HE
HAa0OpOM 3HaHUM, a (PYHKIIMOHAIBLHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO IOJIYYEHHUS 3HAHUM M NPUMEHEHUS UX B PEaIbHOU KU3HU
JUISL peLIEHUS] TPaKTUYECKUX 3aa4.

B cBA3M ¢ 3TUM Mpu U3y4YEHUM MpeameTa «XHMHUS» JOMUHHPYIOIIEe
3Ha4Y€HHUE MPUOOPETAIOT TAKKE LIeJIM U 3a]]a4M, KaK:

ajanrtanus oO0y4yaromMXcs K yCIOBUSM JMHAMUYHO Pa3BHUBAIOIIErOCS MHpA,
dopMupoBaHHe  UHTEIJIEKTyaJlbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMM U UX
IPUMEHEHUEM;

dopmupoBaHre 'y OOy4alOmIMXCS  KJIIOUYEBBIX HABBIKOB  (KIIOYEBBIX
KOMIIETEHLIUI), HMEIOMIMX YHUBEPCAIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BUIOB
JESTEIbHOCTH: PELIEHUs Mpo0sieM, MOUCKa, aHaau3a U o0paboTku MH(popMaluy,
HEOOXOJUMBIX Il TNPUOOPETEHUs ONBITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
Ba&)XHOE MECTO B IIO3HAHUM XUMHH, a TaKXKe s OUEHKH C MO3UIUI
AKOJIOTMYECKOM O€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE IMO3HABATEILHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKHX
COCOOHOCTEN 00yYaroIIMXCs: CHOCOOHOCTH CaMOCTOSATEIBbHO IPUOOPETATh HOBBIE
3HaHUS 110 XUMHH B COOTBETCTBHH C XU3HEHHBIMH MOTPEOHOCTSIMH, UCIOIH30BATh
COBpEMEHHBIC MH(POPMAITMOHHBIC TEXHOJOTHUU JUIsl TIOUCKA M aHaJn3a y4eOHOU u
HAYYHO-TIONYJISIPHON MH(POPMAIIMN XUMUYECKOTO COIePIKaHuUS;

dopmMupoBaHre U pa3BUTHE Y O0YUYAIONINXCSA aCCOIMATUBHOTO U JIOTUYECKOTO
MBILIUICHUS, HAOII0JaTEIBHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHUU M TPOBEACHUH XHUMUYECKOTO
IKCIIEPUMEHTA;

BOCIIHUTaHUE Yy OOy4arommxcs YOeXKIEHHOCTH B TyMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWMHUH, €€ BAXKHOW POJHM B PEIICHUH TIO0ATBHBIX MPOOIEM
PaIMOHAILHOTO MPHUPOJIOIIONIE30BAHMSI, MTOTIOTHEHUSI YHEPTETHUECKUX PECYPCOB U
COXPaHEHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpesKHOTO
OTHONICHUS K TPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKKe MPUOOpPETeHHs OIMbITa
WCTIONIb30BaHUsl TIOJIYYCHHBIX 3HAHWM I MPUHATHS TPaMOTHBIX PpEIICHWA B
CUTYAIHSIX, CBSI3aHHBIX C XUMHYECKUMHU SIBICHUSMH.

B yueOHOM miaHe cpeaHero oOwiero oOpa3OBaHMS MPEIMET «XUMUD)
6a30BOr0 ypOBHS BXOIUT B COCTaB MpEAMETHON obnacti «EcTecTBeHHO-HAyUYHBIE
IPEIMETHD».

OO6miee 4nco 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, Ha 0230BOM YPOBHE
cpemHero oOmiero oopa3oBaHus, cocraBisieT 68 dacoB: B 11kiacce — 68 gacoB (2
yac B HEJICITIO).



COJAEPXKXAHME OBYUYEHUA
11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA

Teopernvyeckue OCHOBbI XUMHHU

XUMUYECKUM dneMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
000JI04Ka. DHEPreTHYecKue ypoBHH, MOAYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpeeieHUs AJIEKTPOHOB MO OpOUTANISIM B aToMax
3JIEMEHTOB IEPBBIX YETHIPEX MEPUOI0B. DICKTPOHHAS KOH(PHUTYpaIlds aTOMOB.

[lepnognueckuit 3akoH U Ileproguyeckas cucremMa XMMHYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOoHA M [lepmogmueckoil cuctemsbl
xumuueckux 3yemMeHToB JI. M. MeHueneeBa ¢ COBPEMEHHOW TEOPHUEW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XHUMHUYECKMX JJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTBIX M CIOXHBIX BEHIECTB MO TPYyIIaM U MEPUOJIAM.
3HaYeHME NEPUOINUYECKOTI0 3aKOHA B Pa3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XHMHUYECKass CBs3b. BHAbl XHMHYECKOW CBA3U
(KoBaJICHTHAsl HETOJISIpHAsT W TOJApHAs, MOHHAs, MeTalinueckas). MexaHu3Mbl
0o0pa30oBaHUsI KOBAJEHTHOW XUMHYECKOW CBsi3M (OOMEHHBIA U JOHOPHO-
aKkIenTopHeii). BomopomaHas cBsi3b. BajaeHTHOCTh. DJIEKTPOOTPHUIIATEIHLHOCTD.
Crenenp okucieHus. MoHbBI: KAaTHOHBI U @aHHMOHBI.

BemectBa  MOJIEKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAIUIMUECKOU PEIIETKH.

[londatne o mucnepcHbIX cucteMax. VMICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10151 BEIIECTBa B pacTBOPE.

Knaccudukanms HEOPraHUYECKUX COCIUHCHUM. Homenknarypa
HEOpPraHUYECKUX BellecTB. ['eHeTuyeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJIJICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas  peaknusa.  Knaccudukanmss  XMMHYECKHX — peakmuii B
HEOPraHUYECKOW M OpPraHUYE€CKOW XHUMHUHU. 3aKOH COXPAHEHHUS MaCChl BEIIECTB,
3aKOH COXPAHEHUS U IPEBPAILCHUS SHEPTUM TP XUMUYECKUX PEAKIIUIX.

CKopocTh peakiuy, €€ 3aBUCHMOCTh OT Pa3IHYHBIX (akTopoB. OOpaTuMbie
peakuuu. Xumuuyeckoe paBHoOBecue. MakTOpbl, BIHUSIOMIKE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlarenbe.

DnekTpoiuTuueckas nuccounanus. CuiabHble U ciadblie aneKkTposnThl. Cpema
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpaJIbHAs, IIEJI0YHAs.

OKHUCIIUTENBHO-BOCCTAHOBUTEBHBIC PEAKIINH.



OKCHEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUsS BEIIECTB M WX IPEBpAIICHUIL:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuyeckux 3ineMeHToB [I. U.
MenneneeBay, M3ydeHHE MojeNied KPUCTAUIMYECKUX PEHIETOK, HaOMI0JCHUuE U
OMHCaHUE JEMOHCTPALMOHHBIX U Ja00PaTOPHBIX OIMBITOB (Pa3iokKEHUE MEPOKCUIA
BOZOpPOJIa B IPUCYTCTBUU KaTaJIU3aTOPA, ONPEIEICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIbHOTO WHJMKATOpPA, pEaKIMM HMOHHOIO OOMEHa),
POBEICHUE MTPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (GAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIUN.

Pacuérnblie 3anaumn.

Pacy€tel 10 ypaBHEHUAM XUMHUYECKMX pEAKLMH, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIIOIb30BAHUEM IIOHATHUS «MAcCOBas
JI0JIsI BELLIECTBAY.

Heoprannyeckasi xumus

Hemeramner.  Ilonoxenune HemeraiuioB B llepuonnueckord  cucreme
xumuyeckux snemeHToB J[. M. MenpeneeBa U 0COOCHHOCTU CTPOEHHUSI aTOMOB.
@Pu3znyecKrue CBOMCTBA HEMETAJIOB. AJUIOTPOIHS HEMETAUIOB (Ha IpUMeEpe
KHUCJI0poa, cepbl, hochopa u yriepoaa).

XUMUYECKUE CBOMCTBA Ba)KHEWIIUX HEMETAUIOB (TaJior€HOB, CEPhI, a30Ta,
dochopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHCIIOPOACOIEPKAIINX KHCIIOT, BOXOPOAHBIX COETUHEHUN).

[IprMmeHenre BaXKHENIIMX HEMETAJUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne MeramuioB B llepuonnueckoil cucTeME XMMHUYECKUX
sanemenToB [[. . MennaeneeBa. OcOOEHHOCTU CTPOEHUS AIIEKTPOHHBIX 000J0YEK
aToMOB MeTayuioB. O0mme gusnueckue cBoiicTBa MeramioB. CIUlaBbl METaJUIOB.
DNEeKTPOXUMHYECKUI PsI/i HAIIPSKEHUI METAIIOB.

XUMUYECKUE CBOMCTBA BAXXHEHIUX METAJJIOB (HATpUM, KaJIUid, KaJbLIHM,
MarHui, aJTlOMUHUNA, IUHK, XpPOM, KEJIE30, MEJIb) U UX COCTUHEHUM.

OOuue crnocoObl moyuyeHusi MeTamuioB. [IpuMeHeHue MeTaioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHUS BELIECTB M HMX IPEBPALICHUN:
U3Y4YEHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 0O0pa3I[0OB HEMETAJJIOB, pElICHUE
AKCIIEPUMEHTANbHBIX 3a]a4, HaOMIOJCHWEe W OMHCAHHWE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHJIA ATIOMUHHUSA C pacTBOpaMu
KHUCJIOT U IeJI0Yei, KaYeCTBEHHBIE PEeaKI[MU Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3anaumn.

Pacuétel maccel BemiecTBa WM 00bEMA ra3oB IO HW3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YYACTBYIOUIMX B PEAKIUU BELIECTB,
pacu€Tbl Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIIMH, €CIH OAHO
U3 BELIECTB UMEET IIPUMECH.



XuMHS U KU3Hb

Ponp xuMumn B oOecrieyeHUH 3KOJIOTMYECKOM, PHEPreTUYeCKOr U MUIEBOM
0€e301acHOCTH, pPa3BUTHUU MeAUIMHBL. [lOHATHE O Hay4HBIX METOJax MO3HAHUs
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpenacraBinenuss 00 OOHMMX HAyYHBIX MPUHIUIIAX [POMBIIIJICHHOTO
IIOJIyYEHHUS BXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MATEPUANIOB: BAXKHEMIINE CTPOUTEIbHBIC
Marepualbl, KOHCTPYKIHMOHHbIE MAaTepHUalibl, KpacKu, CTEKIO, KepaMHKa,
MaTepuabl JJs1 3JIEKTPOHHKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MHUHEPAIbHbIC
ya0OpeHus.

XuMus W 3J0pOBbE YEJIOBEKA: NpaBUJia HCIOJIB30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuja 0€30MaCHOTO UCIOJIB30BAHUS MPENapaToB OBITOBOM XUMHH
B MOBCEIHEBHOW KU3HM.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBS3€d TOpU  HU3yuyeHUHM OOwmed o
HEOpraHW4ecKor XuMHuM B 11 Kiacce ocylIeCTBISETCS Yepe3 MCHOJIb30BAaHUE KAK
OOIIMX €eCTeCTBEHHO-HAYyYHBIX TMOHSATUW, TaK W TOHATUN, SBISIOUIUXCS
CHUCTEMHBIMH JJISI OTJAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mye ecTecCTBEHHO-HAYYHbIE MOHSTHSA: HAy4YHbIM (PaKT, rUMOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCUPUKaLUs, TMEePUOJIUYHOCTh, HAOIIOIEHNUE,
JKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SIBIICHHE.

®u3uka: MaTepus, YHEPIus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUYECKUM YPOBEHD, BEILECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHHE BEIECTBa, (PM3MUECKHE BEITMYMHBI U CAMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, Makpo- U
MUKPORJIEMEHTbBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: muHepasbl, TOPHBIE MOPOABI, MOJIE3HBIE MCKOMAeMble, TOILIUBO,
pecypchl.

TexHonorus: XuMuUYeckasi NPOMBIIUIEHHOCTb, METAJLUIYPIHs, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHAJIOB, CEJIbCKOXO35WCTBEHHOE IPOU3BOJICTBO, IHILEBAs
IPOMBIIUIEHHOCTh,  (papMaleBTUYEeCKass  MPOMBIIUIEHHOCTh,  MPOU3BOIACTBO
KOCMETHYECKHX MPENapaToB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MAaTE€pUAIIOB,
AJEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT'MH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMBI I10 XMMHWN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaraM OCBOCHUS
oOyyaroImuMuca TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJAMETHbIM W  TpeaMeTHbM). HayuHo-meTonuyeckoit OCHOBOM s
pa3pabOTKH IJIAaHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOTPaMM CPEOHEro OOIIEro
00pa3oBaHUsl SIBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cootBeTcTBUM € CHCTEMHO-AESATEILHOCTHBIM MOJXOJOM B CTPYKType
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS MpeaMeTra «XuUMHS» Ha YPOBHE CPEIHEro
o6mrero o0pa3oBaHuUs BBIJICIICHBI CIICTYIOIINE COCTABIISIOIIHE:

OCO3HaHHE OOYYaIOIIUMHCS POCCUUCKOM TpPaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHUIO;

HaJIM4Khe MOTUBALIMU K O0YUEHHUIO;

IIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH U UCTOPUYECKUX TPAAUIIUK Oa30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMHU, MPUCYIIMMHU IE€JI0CTHOM
CHUCTEME XMMUYECKOr0 00pa30BaHUs;

HaJM4Yue MPABOCO3HAHUS SKOJOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEIN U CTPOUTDH JKU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MpEeAMeTa «XHUMHs» JOCTUTAIOTCS B
€MHCTBE Y4YeOHONl M BOCHHUTATENBHON JIESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLUOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HealaMd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHSTHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TIOBEJCHUS,  CIOCOOCTBYIOIIMMH  IpOIlEcCcam
CaMOITO3HAHUs, CaMOpPAa3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
0o0yyarommxcs.

JIn4HOCTHBIE PpE3yJbTaThl OCBOCHUS MpeaMera «XUMHUsS»  OTpakaroT
c(OpPMHPOBAHHOCTh OMBITa MO3HABATEILHON M TMPAKTUYECKON J1€ATEITHLHOCTH
o0yyaromuxcs Mo peanu3aluy IPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCJE B
YacTH:

1) rpamaaHCKOro BOCIUTAHMS .

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MTPABOIOPSIKY;

IPEACTABICHUS] O COLMAIBHBIX HOpMax M TMpaBujiaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOM JAESATENBHOCTH MpPU CO3AAHUHU
y4eOHBIX MPOEKTOB, PELICHUN yYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M TPUHUMATb MOTHUBBI, HAaMEPEHMs, JOTHKY U
apryMEHTHI IPYTUX IPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAaCJEJIUI0
OT€UYECTBEHHON XMMUH,;

yB@XEHUS K TMpOIlecCy TBOpPUECTBA B 00JACTH TEOPUH U MPAKTUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUS HayKH €CThb pe3yJbTaT
JUINTEIbHBIX ~ HAONIONEHUHM, KpPOMNOTJIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpECa M I03HABaTEIbHBIX MOTHBOB B IIOJYYEHHUH M TOCIEAYIOIIEM
aHajau3e MHPOPMaLUU O MEPEIOBBIX JTOCTUKEHUSX COBPEMEHHOW OTEYECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOr0 MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEJEHUWE M MOCTYNKH CBOMX TOBapHILEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE TMOCIEACTBUI 3THX
IOCTYIIKOB;

4) dpopmMupoBaHuS KYJIbTYPbI 310POBbS:

NOHMMAaHUA [EHHOCTEH 370pOBOro U 0Oe30macHoro obpas3a KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUSI K COOCTBEHHOMY (DHU3HMYECKOMY U
IICUXUYECKOMY 3J10POBBIO;

coOIO/IeHHsT TpaBujl OE30MacHOro OOpallleHUusT C BEUIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

NOHMMAaHUs LEHHOCTH IPAaBWI HHIMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acCHOTO MOBEICHUS B CUTYalUsIX, YTPOXKAIOIINX 3JOPOBBIO U KU3HHU JIFOJEH;

OCO3HaHUs MOCIEACTBHIA W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YIOTpeOieHUs
AJIKOT0J15, HAPKOTUKOB, KypEHUS );

5) Tpy10BOIro BOCIUTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIE€OBATEIbCKOM
NEeATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYrHMX BHJAAX
NesTENbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTME B PCIICHHM NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HAIIPaBJIEHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTUISCKOMY M3yUCHUIO MPOodeccruil pa3TudHoro pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI MO0 XUMUH;

YBaXKEHHUS K TPYAY, JIOJISIM TpyJia U pe3ysibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAJIbHOH TpPaeKTOPUH
obpazoBaHus, Oyaymiel mpodeccur W peaau3alid COOCTBEHHBIX >KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHU, UHTEPECOB U
noTpeOHOCTEN 00IIeCTBa;

6) ’K0J10r14eCKOro BOCIIMTAHMS:

AKOJIOTUYECKH I1€JIECO00Pa3HOr0 OTHOIICHUS K MIPUPOJAE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAHMS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MPOOJIeM, BIMSHUS
SKOHOMHUYECKHUX IMPOIIECCOB HA COCTOSIHUE MPUPOIHON U COITUATIBHOM CPEJIbI;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJIB30BAHUSA JOCTHOKCHUH XHMHUHU IS
pelIeHust BONPOCOB PallMOHAIBHOTO MPUPOOTOJIb30BAHHUS;

AKTUBHOT'O  HENPUSTHS JCUCTBUN, MPUHOCAIIUX Bpel OKpYKarolen
NPUPOJHON Cpelie, YMEHHS IPOTHO3UPOBATh HEOJArOMpHATHBIE JKOJOTHYECKHE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJUYusl Pa3BUTOrO SKOJIOTHYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIBTYPHI,
OTIBITA JeATEeIIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMM B ITO3HABATEJIILHOM, KOMMYHUKATHBHOW M COIUAIBHOM
MpPaKkTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTUBOCTOSTH HUJEOJOTUU
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHHUS €€ poJu B
GbOpMUPOBAHUM PAIMOHAJILHOIO HAyYHOTO MBIIUJICHUS, CO3JaHUU I€JIO0CTHOTO
NpEACTaBICHUS] 00 OKpYKalollleM MUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu TpobJieM COXpaHEHUs
IIPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B  OCOOOW 3HAUUMOCTH XUMHUHM JUIsI COBPEMEHHOM
IUBWIN3ALUU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTepUagbHON KYJBTYpPBhI, PEIICHUU TJI00AIBHBIX MPOOIeM
YCTOMYMBOT'O PAa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, IHEPIeTUYCCKOM, MUIIICBON U
AKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHU MEIMIIMHBI, 00ECTICYCHUN YCIOBUU
YCHEUIHOTO TpyAa M DOKOJOTMYECKH KOMGMOPTHOM KU3HM KaXKIOro ujeHa
00IIIeCTBA;

€CTeCTBEHHO-HAYYHOM TPAMOTHOCTU: TIOHUMAHUsI CYIIHOCTH METOJOB
MIO3HAHUS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MoJIy4aeMble 3HAHWS JIJIS aHAIN3a U OOBSICHEHUS SBJIICHUN OKPY’KAIOIIET0 MHUpPa U
ITPOUCXO/ISIINNUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITFOYCHHS Ha
OCHOBE HAy4HBIX (AKTOB M MMEIONIUXCS JAHHBIX C IO IONTY4YCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIFHO UCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
perieHus Ipo0JIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHUIO M UCCIIEIOBATEIbCKON AESITETbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caM0o00pa30BaHUI0, K AaKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHMA 1O XUMHUH B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TpyZa B pasIUYHBIX cepax MpodecCHOHATHHON
JeSTETHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MetanpenmeTHble pe3yabTaThl OCBOCHMsI Y4eOHOro IMmpeaMera «XHUMHUs» Ha
YPOBHE CpPEAHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE  JUIS (GbopMHpOBaHUA  MHPOBO33PEHUS oOy4Jarommxcs
MEXIUCLUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUUPUKY METOJOB IO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwusi, BEIIECTBO, YHEPIUs, SIBICHUE,
npoliecc, CUCTEMa, HAyYHBIM (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHus, UCCIIE0BaHNE, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U IpYTHUE);

yHHUBEpCaJbHble yueOHbIe NEHCTBUS (MO3HABaTelbHbIE, KOMMYHUKAaTUBHBIC,

pEryJIsTUBHBIE), o0ecrieunBaIne dbopmupoBanue (GyHKIMOHATBHON
IPAaMOTHOCTH M COLUANIbHON KOMIETEHIIMU 00yYaronInxcs;
CIIOCOOHOCTB o0yyarommxcs UCII0/Ib30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHBEPCAIbHBIE y4eOHbIE
NEUCTBUSA B IIO3HABATEIBHON M COLIMAIBHON MPAKTHUKE.

MeranpeaMeTHbIE pPE3yJIbTaThl OTPAXKAKOT OBJIAJICHUE YHHUBEPCAIBHBIMU
y4eOHbIMU  TO3HABATEJNbHBIMM, KOMMYHUKATUBHBIMH U  PEryJSITUBHBIMU
NEUCTBUSAMH.

OBaanenue YHHBEpPCaJIbHBIMH y4eOHBIMH M03HABATEIbHBIMU
AeCTBUAMM:

1) 6a30Bble JJOrHYecKue AeCcTBUSI:

CaMOCTOSITENIbHO  (hopMynHpoBaTh W aKTyaJU3UpOBaTh  Mpobiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCIATh LU ACATEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX
JNOCTUKEHUsI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH € ITIOCTABICHHBIMU LIEISIMU;

WCIIOJIB30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJIEJATh XAPAKTEPHBIE NMPU3HAKU TOHSATUM M YCTAHABIMBATH WX B3aUMOCBS3b,



WCIIOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHS JIJIsi OOBSICHEHUSI OT/IETBHBIX ()aKTOB U
SIBJICHUM;

BHIOMpATh OCHOBaHUS M KPUTEPUU I KIacCUPUKAIIMKU BEIIECTB U
XUMHUYECKUX PEaKINii;

YCTAaHABJIMBAaTh MPUYMHHO-CJIEJACTBEHHBIE CBS3M MEXKAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyXaAeHUs (MHIAYKTUBHBIC, JCAYKTUBHBIC, TIO
AHaJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B pPacCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITHUPOBATH BBIBOJIBI M 3aKIIFOUCHUS,;

MPUMEHSTH B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA3OBHIBATH MOJIEIBHBIE MPECTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) OJJIEMEHTa, XUMUYecKas (opmysia, ypaBHEHHE XUMUUYECKOU
peakiuyu — TMpU PEHICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIC MOJEJIBHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
NPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUYECKUX PEAKIIUMN.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBHSI:

BJIQJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKiuii;

(dbopMyIHpOBATH 1IEJIM U 33a/1a4U UCCIIEI0BAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSTEIHHO C(OpMYIHMpPOBaHHBIE BOIPOCHl B KAa4YeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMHUPOBAHUSI THIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKQ3bIBAEMBIX CYXKICHUIA;

BJIQJIETh HABBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUA U IPOBEACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 332 XOJI0M
poIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibrar, (QopMyIupoBaTh
000011IeHNS ¥ BBIBOBI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMS,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOECIAHHON paboTe;

NpuoOpeTaTh OMNBIT YYEHUUYECKON HCCIENOBATENbCKOM U MPOEKTHOU
NEATEeIbHOCTH, MPOSBIATH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ay, IMPUMEHEHHUIO pa3IM4YHbIX
METOJ 0B MTO3HAHMUSI.

3) pabora ¢c nunpopmaunueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HWHopMamuu (Hay4dHO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBbIE MOCOOUS,
pecypcbl HTepHeTa), aHanmM3upoBaTh WHPOPMAIIMIO PA3IUYHBIX BUAOB U (opM
peJICTaBIICHHUS, KPUTUYECKU OILICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



(GopMynupOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBIE METOAbI MPU MOUCKE U
orObope wuH(poOpManMu, HEOOXOAMMOW i1 BBIINOJHEHUS Y4YEOHBIX 3a4ad
OIPENEIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTHUMalbHYI0  (OpMy  MPEACTABICHHUS
uHdopmaiuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAy4yHBIH fA3BIK B KadyecTBE CpeAcTBa Ipu pabore ¢
XUMHUYECKOM HMH(pOpMaIMeil: NpUMEHATh MEXNpeAMeTHble ((pusnueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, 800pEeBHATYPbI, HOMEHKIIATYPY;

UCIOJB30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaIJIIHOCTH.

OgyageHne YHHUBEPCATbHBIMA KOMMYHHMKATUBHBIMH AeHCTBUSAMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAEMOU TeMbI B XOJ€E AHUAJIOra U/WUiu
IUCKYCCUH,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBATb CBOU  IPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJHEHUS IPEIIOKEHHON 3a/1a4H;

BBICTYNIATh C MPE3EHTAIMEl pe3ylbTaTOB IO3HABATENIBHOM NIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIMOJIHEHUU
XUMHUYECKOTO 3KCIEPHUMEHTA, MPaKTUYECKOW paboThI MO HCCIEI0BAaHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, peajau3aliuy y4eOHOTo MpoekTa U (GOopMyJINpPOBATH BBHIBObI
0 pe3yJibTaTaM NPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULMUU B
X0J1€ 00CYXACHUS U 0OMEHa MHCHUSIMU.

OgJy1aieHNEe YHUBEPCATbHBIMHU PeryJIsTHBHBIMH ACHCTBUAMM:

CaMOCTOATENIbHO IIJJAHUPOBATh M OCYIIECTBIIATH CBOIO I103HABAaTEIbHYIO
NEeATENbHOCTh, ONpenesas €€ Lead W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh MpeJjiaraéMblii aJlfOPUTM JACUCTBUI TpHU
BBIMIOJJHEHUH YYE€OHbIX M HCCIEIAOBATEIbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ GdeKTUBHBIA CMOCOO0 WX pelIeHHs C YYETOM IMONYYeHHUS HOBBIX 3HAHHM O
BELIECTBAX U XUMHUYECKUX PEAKLUSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CaMOaHAJIN3a
Y CAMOOLICHKH.



HPEAMETHBIE PE3YJIBTATBI

11 KIJACC

[IpenmetHbie pe3ynbTaThl OCBOCHHSI Kypca «OOImas u HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(OPMHPOBAHHOCTh  TPEJACTABICHUN: O XHMHYECKOW COCTABJISIFOIICH
€CTeCTBEHHO-HAyYHOM KAPTUHBI MHpPa, POJU XUMHUU B TIO3HAHUU SIBJICHUU
Opupoabl, B  (QOPMUPOBAHMU  MBIIUIEHUS W KYJbTYpbhl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JJI PEIICHUS TPAKTUISCKUX 3a71a9
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHMI, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIIME MOHATHS (XUMHUYCCKUI 3JEMEHT, aTtoM, u3orom, S-, p-, O-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJIIPHBIA OOBEM,
BaJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTENEHbh OKHUCJICHUS, XUMUYECKasl CBS3h
(KOBaJIEHTHAs, MOHHAsA, METAJNINYECKas, BOJOPOJIHAS ), KpUCTAJUIMYECKas PEIIETKa,
TUNBl XUMHUYECKUX  PEAKUUHA, PpacTBOp, DJIEKTPOJIUTHI,  HEINEKTPOJIUTHI,
AJEKTPOIUTHUYECKAS JTUCCOIMALINSA, OKHUCIUTENb, BOCCTAaHOBUTENb, CKOPOCTH
XUMUYECKON peakIMu, XUMHUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON JUCCOLMalnM, nepuoandeckuid 3akoH [[. M. Menpgeneesa,
3aKOH COXPaHEHHUsSI MacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPAIICHUS SHEPTUU
IpU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN S3BIK XHMUH,
MHUPOBO33PEHYECKHE 3HAHUS, JIEKAIIUE B OCHOBE INMOHUMAHHUS NPUYMHHOCTH U
CUCTEMHOCTH XWMHUYECKHUX SIBICHUH, (PAKTOJIOTHYECKUE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUU U 0€30MacHOM HUCHOJIb30BAHUM BAXKHEUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUUECKON JICATEILHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHHUM BBIABIATH XapaKTEpPHbIE MPHU3HAKH TOHSTHUH,
YCTaHaBJIMBaTh WX B3aUMOCBSI3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTHUS IMPU
OMMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIb30BATh XUMHUYECKYIO CHUMBOJIMKY IS
coctaBieHus (HOpPMYJ BEIIECTB M  yPaBHEHUH  XHUMHYECKHUX  PEaKIUH,
cuctematnyeckyto HomeHkaatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BeIIeCTB (yrapHblii ra3, YIJICKUCIBIM Ta3, aMMHaK, TaméHas
U3BECTh, HETAIIEHASI U3BECTh, MUThEBAs CO/A, TUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHHUI ONpPEAENATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX AJIEMEHTOB B COEAMHEHUSX PA3JIMYHOrO COCTAaBa, BUJ XUMHYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPO/IHAS) B COCIMHEHUSIX, THUII
KPUCTAJUIMUECKON PEIIETKM KOHKPETHOTO BEIIecTBa (aTOMHAas, MOJIEKYJspHas,



MOHHAs, METANINYECKAas), XapaKTep CPebl B BOJAHBIX PACTBOPAX HEOPTraHUYECKHUX
COCJIMHCHM;

c(hopMUPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB MO KX COCTaBy K ONpPEACIEHHOMY Kiaccy/rpymie
COEAMHEHUN (MPOCThIE BEHIECTBA — METAJIBI U HEMETAJUIbl, OKCUJbI, OCHOBAHUS,
KHUCJIOThI, aM()OTEPHBIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHM PaCKpbIBaTh CMBICI MTEPUOAUYECKOro 3akoHa /I,
N. MenneneeBa u IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIONTYIO, O0BICHUTEILHYIO
Y TIPOTHOCTHYECKYIO (DyHKITUU;

c(hOpMUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh DIIEKTPOHHOE CTPOEHHUE
aTOMOB XMMHUYECKHX »3JIeMEeHTOB |—4 mnepuoaoB Ileprnoandeckoil CHUCTEMBI
xumuueckux snaemeHToB JI. M. MenmeneeBa, MCHOnb3ys MHOHATHS «S-, P-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPTreTUYECKHUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCAMHEHUMN
1o nepuojaam u rpynnam llepuoanueckoi cucTeMbl XUMHYECKUX 3eMeHTOB []. W.
Menpaeneena;

c(hOpMUPOBAHHOCTHL YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIKE
XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
MOJATBEPXKAATh CYIIECTBOBAHUE T'E€HETMYECKOW CBSI3M MEXIY HEOPTraHM4YECKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUSI KJIacCHU(UIIMPOBATh XUMHUUYECKUE DPEAKIUHU IO
pa3IMYHBIM TIPU3HAKaM (YUCIy W COCTaBY PEarupyroliux BeEIIECTB, TEIJIOBOMY
addexTy peaknuu, U3MEHEHHIO CTEICHEW OKHCICHHS 3JIEMEHTOB, OOpaTUMOCTHU
peaKkuu, y4acTHIO KaTaanu3aropa);

c(hOpMHPOBAHHOCTh YMEHHWM COCTAaBJISATh YPABHEHHSI PEAKIMA Pa3THIHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIUM HOHHOTO 0OMEHa, YUYUThIBas
YCJIOBHUS, TPX KOTOPBIX ATU PEAKIIUU UAYT A0 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKINH, TOITBEPKIAFOIIHE
KAUeCTBEHHBIA COCTAB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, pPaclo3HaBaTh
ONBITHBIM MMYTEM HMOHBI, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIICCTB;

c(OPMHPOBAHHOCTh yYMEHHH  pPACKpbIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJIEHHUS JIEKTPOHHOTO OajiaHca
ATUX PEAKIHM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIuu OT pa3uyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOIO0 PABHOBECHUS
B 3aBUCHUMOCTH OT BHelTHero Bo3aeictaus (mpuniuin Jle [larensbe);

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh XHUMHUYECKHE IMPOIECCHI,
JeXalue B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIOTHI, aMMHUaKa, a



Takke CPOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIWX HAYYHBIX MPUHIHIAX U
AKOJIOTMYECKUX MPOOIeMaX XMMUYECKOr0 IPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHUW TPOBOJIUTH BBIYUCICHHS C HCIOJb30BaHHUEM
MOHSITUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IpU XUMHYECKUX PEaKIMsIX, MacChl BEIIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEMJIOBOro 3¢ (deKkra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChI
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh MTpaBUja MOJIb30BAHUS XUMUYECKOM
NOCy/ZI0M U J1abOpaTOpHBIM O0OpPYJOBAaHUEM, a TaKXKe IMpaBwia OoOpalieHus ¢
BELIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSIMHU 1O BBIOJIHEHHIO J1a0OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHUW TUIAHUPOBATh W BBINONHATH XUMHYECKHUI
AKCIIEPUMEHT (Pa3jloKeHHUE MEePOKCHIa BOAOPOAA B MPHUCYTCTBUU KaTald3aTopa,
ONpeNelIeHuEe Cpellbl PacTBOPOB BEHIECTB C IOMOIIBIO YHHUBEPCATHLHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIUH,
peaklMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIUU Ha cyibQaT-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a1ad TI0
TeMaM «Metamiey U «HeMeramib»y) B COOTBETCTBHM C NpPAaBWJIAMH TEXHUKU
0€30macHOCTH MPHU OOPAIIEHUU C BEIIECTBAMHU U JTAOOPATOPHBIM 000PYIOBaHUEM,
OPEICTaBIATh PE3yJAbTaThl XHUMHUYECKOTO JKCIepUMEHTa B (Qopme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii W (OPMYIUPOBATh BBIBOABI Ha OCHOBE
ATUX PE3yJIbTATOB,;

c(OpPMHPOBAHHOCTh YMEHUW KPUTUYECKH aHAIU3UPOBATh XUMHYECKYIO
uH(pOpMAIMIO, TOMyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpelCcTBa MacCOBOMU
KOMMYHUKAaIM, IHTepHET U ApYTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  cOONIOAATh  MpaBWia  DKOJIOTMYECKH
1eJIeCO00pPa3HOr0 TOBEAECHUS B OBITY WU TPYAOBOH JEATENBHOCTH B IIENIAX
COXpaHEHUsI CBOErO 3J0pPOBbS U OKPYKAIOIIEH MPUPOJHON Cpenbl, OCO3HABATh
OMAacCHOCTh BO3JICHCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEUIECTB, TOHUMAs
cmpicn mokazatens [IJIK, mosicHAT, Ha mnpuMepax CrocoObl YMEHBIIEHUS U
PEIOTBPAIICHUS MX BPETHOTO BO3CHCTBUS Ha OPTaHU3M YEJIOBEKA;

s 00y4arouIuXcs ¢ OrpPaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbBS: YMEHHE
IPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METO/JAaX TMO3HAHUS BEUIECTB U
XUMHUUYECKUX SIBJICHUM;

Ui CJIENBbIX M CJIa0OBUISIIMX OOYYalOIIMXCs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains ais 3anucu XMMUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HauMeHoBaHue pa3/iejioB H TeEM (uudpoBble)
Ne ni/m P Kontpoasnsie | IIpakTnueckue op
NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE
padoThI padoTsI
pecypchl
Pa3nen 1. BaxkHelilne NOHATHSA H 3aKOHLI XUMHH
Ctpoenue atomoB. [lepuoanyueckuii 3aKoH
but6mmoreka [IOK
1.1 u [lepuonnueckas cucteMa XUMHIECKUX 7
https://myschool.edu.ru/
saneMmeHToB /1. 1. Meneneena
19 CtpoeHnue BemiectBa. MHOT0OOpasue 8 bubnuorexa [JOK
' BEIIECTB https://myschool.edu.ru/
but6mmorekxa [IOK
1.3 XUMHUYECKHAE PEAKITHH 19 1 1
peat https://myschool.edu.ru/
bu6moreka [IOK
Hroro no pasnen 36
pasaey https://myschool.edu.ru/
Paznen 2. Heoprannueckasi xummusi
b K
2.1 MeTtauisl 12 1 1 nommorexa LO
https://myschool.edu.ru/
bubaunoreka LIOK
2.2 Hemetamnsl 9 1 1 ubmorexa 11
https://myschool.edu.ru/
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5 1 bu6mmoreka [JOK
' BEIIECTB https://myschool.edu.ru/
Bbub6moreka [JOK
Hroro o paszzaen 17
pasiey https://myschool.edu.ru/
Pa3zgen 3. Xumus u ;Ku3HL
3.1 XUMUS B )KA3Hb 5 but6mmorekxa [IOK



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/

Paznea 4. [Ipaktuxym

https://myschool.edu.ru/

4.1 [IpakTukym 7 7
Pa3nen 5. O000menne u cucreMaTu3anus 3HaHui no kypey 11 kiaacca
51 0O00011eHre U cUCTEMATH3ALMS 3HAHUI 110 3

' Kypey 11 kiacca

Hroro mo pazneny 3

OBLIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68 11



https://myschool.edu.ru/

IHNOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KouuvecTBO yacoB DJIeKTPOHHbIE
Hara uudposbie
Ne ni/m Tema ypoka Koutpoasubie | IlpakTuueckue
Bceero H3yuyeHusi  o0pa3oBaTeIbHbIE
padoThbI padoTsI
pecypcbl
1 XHUMHYECKUN 31eMeHT. 130TOMNEI. 1 bubnuorexa [IOK
https://myschool.edu.ru/
, 3aKOH COXpaHEHUS MacChl U JIHEPIUU B . Bu6morexa LIOK
XUMHH. https://myschool.edu.ru/
Ilepuonuueckuii 3akoH. Pacnpenenenue
3 3JIEKTPOHOB B aTOMax 3JIEMEHTOB MalIbIX 1 bubimoreka [LIOK
IIEPUOJIOB. https://myschool.edu.ru/
. Pacnipenenenue »lEKTpOHOB B aTroMax . Bu6miorexa LIOK
3JIEMEHTOB OOJIBIINX NEpUOa0B. ht'[DSZ//mVSChOOLedU.I‘U/
[lonoxxeHue B NEPUOJUYECKON CHUCTEMA
; J.N. Meuneneena BOJIOPO/JIa, . Bu6morexa LIOK
JIAHTaHOM/LOB, aKTHHONZOB " https:/myschool.edu.ru/
HCKYCCTBEHHO IMOJTYYEHHBIX AJIEMEHTOB
BanenTHOCTh M BaJGHTHBIE BO3MOXKHOCTH
6 aTOMOB. 1
7 Pemenune 3amaq 1 bu6nunorexa [IOK
https://myschool.edu.ru/
8 OCHOBHbBIC BUIbI XUMHYECKOM CBSI3HU. 1 Bubmiorexa [IOK



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/

9 OCHOBHBIC BUJIBI XUMUYECKOM CBSI3H. but6mmoreka [IOK

https://myschool.edu.ru/

10 Merannuueckas cBa3b. Bogopoanas cBs3b. bubmuoreka [IOK

https://myschool.edu.ru/
[IpocTpaHCTBEHHOE CTPOEHUE  MOJIEKYJ

11 HEOPraHUYEeCKUX u OPraHUYEeCKUX bubnuorexa LHOK
BEIIECTB. https://myschool.edu.ru/
Tumel  KpUCTAUIMYECKUX  PEIIETOK U Bu6morexa LIOK

12 i
CBOMCTBA BCILICCTB. https://myschool.edu.ru/
[TprumHBl MHOTOOOPA3Us BEIIECTB.

13 bubmmorexa [JOK
Pewmenne 3anau. https://myschool.edu.ru/
[ToBTOpeHre u 000OIICHHE MaTepHaia Io Bu6uorexa LIOK

14 -

Temam 1-3 https:/myschool.edu.ru/

15 Kontponsnas padota Nel mo remam 1-3 bu6muoreka [IOK

https://myschool.edu.ru/

16 Knaccuukanust XuMu4ecKux peaxiuii. bu6muoreka [JOK

https://myschool.edu.ru/
OKHUCIIUTENTBHO —  BOCCTAHOBHTEJIbHbBIE Bu6morexa LIOK

17
peaKIHH. https://myschool.edu.ru/
CkopoCcTh  XMMHMYECKOM  peakuuu, ee BuGmmoreka LIOK

18 3aBUCHUMOCTD OT pa3JIMIHbIX q)aKTOpOB. https://mVSChOOI.edU.rU/

19 Karamu3 but6mmoreka [IOK

https://myschool.edu.ru/
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Xumunyeckoe paBHoBecue. OOPaTUMOCTD

20 bubmuorexa [JOK
pcaknuy. https://myschool.edu.ru/
’1 YcaoBus CMEIICHHUS XUMHUYECKOTO Bu6uorexa IIOK
paBHoBecus. [Tpunnun Jle-I1laTense. https://myschool.edu.ru/
29 JucnepcHpie CUCTEMBI bubnmnoreka [JOK
https://myschool.edu.ru/
’s CnocoObl  BBIp@KEHUS  KOHILIEHTpAlUU Bu6uorexa LIOK
pacTBOpOB https://myschool.edu.ru/
[IpakTyeckas pabora Nel
24 «IIpHTOTOBIIGHAE PACTBOPOB C 3aJaHHON bubimorexa LIOK
MOJISIPHOI KOHLICHTPALIHEiD» https://myschool.edu.ru/
o5 DJIEKTPOJIMTHYECKAS TUCCOLAALIMS. butmmoreka [IOK
https://myschool.edu.ru/
26 Cpena BOJIHBIX pacTBOPOB. BomopomHbit BuGmmotexa IJOK
ToKasaTe/b https:/myschool.edu.ru/
27 Peakuuu norHoro oomena but6mmoreka [IOK
https://myschool.edu.ru/
I'mpponus OpraHU4YeCKHUX u
28 HEOPraHUYECKUX BEILIECTB.
Ypok  00o0OmEeHuss W MOBTOPEHUS
29 Martepuaia 1o teme 4. Penienue pacueTHbIxX bu6nuorexa LHOK
3amau https://myschool.edu.ru/
30 Kontponsnas padora Ne2 1o teme 4 bubnmnorexka HOK

https://myschool.edu.ru/
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XUMHYeCKHe HCTOYHUKN TOKa

but6mmoreka [IOK

31
https://myschool.edu.ru/
Psn cTaHmapTHBIX SIEKTPOIHBIX BuGmmotexa IJOK
32
TOTCHIMATIOB https://myschool.edu.ru/
33 Koppo3sust MeTaiioB 1 ee peaynpexicHue bubnmnorexka HOK
https://myschool.edu.ru/
34 DIIEKTPONUn3 bubnmnoreka [JOK
https://myschool.edu.ru/
OOmass xapakTepuCTUKa METAUIOB U Bu6uorexa LIOK
35 CIIOCOOBI TIOJTyYEHUST METAIIIOB https://myschool.edu.ru/
O030p METAIIHYECKUX DIIEMEHTOB A- Bu6muorexa LIOK
36
rpynmn https://myschool.edu.ru/
OO61muit 0030p METAUTMYECKUX PJIEMEHTOB Bu6morexa LIOK
37 -
B-rpynn https://myschool.edu.ru/
38 Menan bubmunoreka IIOK
https://myschool.edu.ru/
uak but6mmoreka [IOK
39
https://myschool.edu.ru/
40 Tutan u xpom bubnmnorexa HOK
https://myschool.edu.ru/
a1 Keneso, HUKeb, IIIATHHA bubnuorexa [IOK
https://myschool.edu.ru/
42 CraBel METAIOB but6mmoreka [IOK
https://myschool.edu.ru/
43 Okcubl ¥ THAPOKCUIBI METAILJIOB bubnmoreka [JOK

https://myschool.edu.ru/
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[IpakTuueckas padora Ne2 Pemienue
OKCHepUMEHTANbHbIX 3a/1a4 110 TEME

44
«MeTtamey
45 Pemenue 3amau but6mmoreka [IOK
https://myschool.edu.ru/
KonTpoabHnasi padora Ne3 mo teme
46 «MeTanab»
47 0O0630p HEMETAIIIOB bubnuorexa [JOK
https://myschool.edu.ru/
48 CBoiicTBa ¥ MPUMEHEHNE BaXKHEHIIIHX Bu6morexa LIOK
HEMETaJLIOB https://myschool.edu.ru/
4 CBoiicTBa ¥ MPUMEHEHUE BAKHEHIIIIX Bu6nnotexa [IOK
HEMETaJLIOB https://myschool.edu.ru/
OO6m1as xapakTepUCTUKA OKCUIIOB
50 HEMETAJUIOB U KHUCIOPOAOCOAEPIKALIUX bu6nuorexa LHOK
KHCIIOT https://myschool.edu.ru/
61 OKI/ICJIVHTeJILHHe CBOICTBa a30THOH U Bu6nnotexa LIOK
CCPHOHN KUCIOT https://myschool.edu.ru/
. CepHast KACJIOTa M a30THAS KUCIOTHL. Ux Bu6uorexa LIOK
TIPUMEHCHHC. https://myschool.edu.ru/
53 Bopopoanbie coenHEHNs] HEMETAIIJIOB but6mmoreka [IOK
https://myschool.edu.ru/
54 I'eneTndeckas cBsI3b HEOPraHUYECKUX U bubnmnorexka HOK

https://myschool.edu.ru/
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OpTraHN4YCCKUX BCIICCTB

[IpakTuyeckas pabora Ne3. Pemenune

55 SKCHEPUMEHTAIBHBIX 3a]a4 110 TEME
«HemeTamnbny
56 XuMHs B IPOMBIIUIEHHOCTH. [[prHIIMTIBI Bu6uorexa IIOK
ITPOMBIIIJICHHOT'O ITPONU3BOACTBA https://mVSChOOI.EdU.rU/
XUMHKO-TEXHOJIOTHYECKUE MPUHIUTIBI
57 HNPOMBIIIIEHHOI'O ITOIy4YEHHUS METAJIOB. bubmorexa [IOK
TIpOHM3BOJCTBO YyTYHA. https://myschool.edu.ru/
58 [IpousBoacTBo cTanu bubmmoreka [IOK
https://myschool.edu.ru/
59 Xumusi B ObITY bubnuorexa [JOK
https://myschool.edu.ru/
50 Xumuueckasi TpOMBIITUICHHOCTb U BuGmmotexa IJOK
OKpy2Karoiai cpelia https:/myschool.edu.ru/
61 [TP/P Ne4 Pemenue BKCHCE)I/IMCHTaJ'II)HBIX Bu6nnotexa LIOK
3aJia4q Mo HEOPraHN4YCCKOU XUMUU httpS//mvschooleduru/
6 [TP/P Ne 5 Pemenue BIiCl'IepI/IMeHTaJ'IBHBIX Bu6miorexa LIOK
3aJia4y 1Mo OpraHn4eCKOr XNMMHHU ht'[DSZ//mVSChOOLedu.I’U/
63 ITP/P Ne6 Pemenne npakTH4ECKUX Bu6miorexa 1OK
pacHCTHBIX 3a]1a4 https://myschool.edu.ru/
o4 I1P/P Ne7 Ilonmyuyenue coOupanue u Bu6nnotexa [IOK

PacCriO3HaBAHUC I'a30B

https://myschool.edu.ru/
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O00011IeHNEe U CUCTEMATH3AIHS 3HAHUH 110
65 Kypey 11 knacca 1
67 HroroBasi koHTposibHAs paboTa 3a kypc 11
KJlacca 1
Ananu3 KOHTPOJILHOM paboThL.
68 O06001eHne MPOMJICHHOT0 MaTepuaa 1
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME

11




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI 1151 YYEHUKA

e Pynsurtuc I'.E., ®enpnaman @.I'., Xumus. OcHoBbI 00miei xumun. 11 kmace. — M.:
[Ipoceemenue, 2019

e Xomuenko W.I'. COopHUK 3a/1a4 M yIIpasKHEHUH 110 XUMUU

METOINYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

e T'apa H.H. Xumus. [IporpamMmmel 06111eo0pa3oBaTeIbHbIX YUpexkaeHUH. — M.:
IIpocsemenue, 2010

e bpeiirep JI.M., baxxenosa A.E., Xumus 8-11 knaccel. Pa3BepHyToe
TeMaTH4ecKoe IaHupoBanue o yuyeonukam Pyasurtuca I'.E., ®enpamana
@.I'., Boarorpana, Yuurens, 2009

e Pymsutuc I'.E., ®enpaman @.I'. Xumus 11 kiacc. M.: [Ipocsenienune, 2012
e 2. Xomuenko N.I'. COOpHUK 337a4 U yHIPAKHEHUN 110 XUMHH.

e bymnkyc I[1.®D. Knura qiis urenus no o6mieit xumuu — M.: [Ipocselienue,
2009

e [laBnosa H.C. Xumus. 11 knaccel. Jlunaktuueckue matepuaisl (Pemenue
3aga4). — M.: JIpoa,2005.

e 3aiinieB O.C. . PazHOoypoBHEBbIE 3a/1aHUs IO Kypcy Xumuu s 11 kinacca
(TecTsl u mpoBepouHbIe 3a1anHusi). — MockBa 1998.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

e Xumunueckue MHTEpHET-pecypchl (XMMO3a, 3aHUMaTenbHas xumust ,EI'D
CETh TBOPYECKHUX YUMUTEJEH, OTKPBITBIN Kacc , calT M.A.AxMeToBa)

o Xumnueckue MuTepHer-pecypcbl (XuMus i LIKOIbHUKOB, XMMO34,
3aHuMaresnbHas xumusa EI'D)

o «Enmunas xomneknus [udposeix O6pazoBarenbHbIX Pecypco» (Habop
UppoBBIX pecypcoB k yueOnukam O.C. ['abpuensna) (http://school-
collection.edu.ru/).

e http://him.1september.ru/index.php— sxypuan «Xumus».
e http://him.1september.ru/urok/-Matepuabl K ypoKy.
e www.edios.ru — Ditoc — HEHTpP JUCTAHIIMOHHOTO 00pa30BaHUs




www.km.ru/education - yuyeOHbIC MaTepralbl B clIoBapu Ha caiTe «Kupuinr
u Medoamii»

http://djvu-inf.narod.ru/ - snexTponHas OMOIMOTEKA MPUIOKEHHUS K
IporpaMMe.






