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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHOW 00pa30BaTEeNbHONW MPOrpaMMbI CPEIHEro
obmero oOpaszoBanus (DOII COQO), mpexacraBneHHBIX B DeaepaibHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0Opa3oBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPaMMBbl, © OCHOBHBIX NOJOXKEHUH «CTpaTeruu pa3BUTHA
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboTKe MNpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeruy OOyUEeHHsI, BOCIIUTAHUS U Pa3BUTHS OOYJArOIIMXCSl CPEACTBAMHU Y4eOHOTO MpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO OJTOTOBKU BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHME, TIOJy4aeMO€ BBITYCKHMKaMu  oOlIe00pa3oBaTeabHOM
OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThl0 HMX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpIIAONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KITIOYEBBIX
[IEHHOCTEH, TPHUCYIIUX IIEJIOCTHONW CHUCTEME XHUMHUYECKOTO O00pa3oBaHUA. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJIBI, (GOPMUPOBAHMSI MHPOBO33PEHHS M OOMIEH KyIbTYpPbI
4eJIoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHOH cpene. Peanusyerca xuMudeckoe oOpazoBaHue 00YJaIOLINXCS HA YPOBHE CPEIHETO
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOPOIr'O OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4€TOM CHEUU(PHUKHM HAyKd XUMHUH, €€
3HAa4eHUs B MO3HAHUM MPHUPOJIbl U B MaTEPUAIBHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBWIN3ALMY, B CO3JaHUM HOBOW 0a3zbl MaTepualbHON KynbTypbl. OHa BHOCUT CBOM BKIJaJ B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMsS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBS3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON YaCThbl0 MHPOBOHN KyJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO Tpyxa M
AKHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XUMUsS KaK HayKa CO3HMJaTesbHas, KaKk Hayka
BBICOKUX TEXHOJIOI'MH HallpaBlieHa Ha PELIeHHE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, SHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEISIMH M NPUHIMIIAMH CpeAHEro oouiero obpa3oBaHus
cojepxkanue mnpenmera «Xumus» (11 kmacc, 6a30BBI ypOBEHb H3YU€HHs) OPHEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHHUS B JKHU3Hb COIMYyMa,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocraBnsirolmiMHu ~ TIpeIMeTa  «XUMUSD»  SBISIOTCS  0a30Bble Kypc — «OOmas u
HEOPraHU4YecKas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJACpXKaHUS KOTOPOM SIBIISIOTCS OCHOBBI
0a30BOI HAYKU: CUCTEMA 3HAHUIA 10 HEOPraHMUECKON XUMHUH (C BKJIFOUEHUEM 3HAHHNA U3 00IIen
xumun). POpMHUpPOBAHME JAHHOW CHUCTEMBbl 3HAHUM NpU M3YYEHHM NpeaMETa O00ecreuyuBaeT
BO3MOKHOCTh PAacCMOTPEHHS BCETO MHOT0O0Opa3usi BEIIECTB HAa OCHOBE OOIIUX TOHATHHA,
3aKOHOB Y TEOPUN XHUMUHU.

Crpykrypa conepxanusi KypcoB «OOmas U HeopraHudeckas XuMus» cHOpMHpOBaHA B
porpaMMe o XMMHUU Ha OCHOBE CHUCTEMHOTO MOJXO0Ja K M3YYCHHIO Yy4eOHOro marepuaia u
0oOyCIIOBJICHA  HMCTOPUYECCKHM OOOCHOBAHHBIM  PA3BUTHEM 3HAHWA Ha  ONPEACIEHHBIX
TeOpeTHYEeCKUX ypoBHsX. [1og HOBBIM yriioM 3peHHs B mpeaMere «XuMus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs HM3yYeHHBI Ha ypOBHE OCHOBHOTO OOIIEro oOpa30BaHHsS TEOPETUUYECCKUU
Marepuail U (PAKTOJIOTMYECKHE CBEACHHS O BEIIECTBAX M XUMHUYECKOW peakuuu. Tak, B
YaCTHOCTH, B Kypce «OOmass u HeopraHWYecKas XHMHUs» OOYyJaronIuMCs TPEA0CTaBISIETCS
BO3MOJKHOCTh OCO3HaTh 3HAUYEHHE TMEPUOJUYECKOTO 3aKOHAa C OOIIETCOPETUUYECKUX U
METOJIOJIOTUUECKHX MO3UINH, TITy0XKe MOHATh HCTOPUIECKOE U3MEHEHHE (DYHKITUI ITOTO 3aKOHA
— oT o0o01maromen 10 0OBSICHSIOMEH U TPOTHOZUPYIOIIIEH.

Ennnas cucrema 3HaHWN O BaKHEHIHX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE O XUMUYECKUX PEAKIUIX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nonoJiHseTcs B Kypce 11 kmacca sneMeHTaMu COJIepKaHusl, UMEIOIUMHE KYJIbTYPOJIOTHUYECKUN 1
MPUKIIATHOM XapakTep. ITH 3HaHUS CITOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3H XUMUH C IPYTUMHU
HayKaMH, PacKpbIBAIOT €€ pOJib B TMO3HABATEIBHOM WM MPAKTHYECKOM NIEATETLHOCTH YeJIOBEKa,
CHOCOOCTBYIOT BOCIHTAaHHIO YB@KEHHS K TIPOLECCY TBOpUYECTBA B O0OJACTH TEOpUH U
MPAKTUYECKUX MPUIOKEHUIN XUMHH, TIOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO
U JIMYHOCTHO 3HAYUMBIX MpoOsieMax, CBSI3aHHBIX C XHUMHEH, KPUTUYECKH OCMBICIUBATH
nH(MOPMALIMI0O U TPUMEHATH €€ MAJs TOIMOJIHEHUS 3HaHUM, PEIICeHHUsS HHTEIUICKTyalbHBIX H
AKCIEPUMEHTAJIbHBIX HCCIEA0BATEIbCKUX 334ad. B menom coaepkanue y4yeOHOro mpeamera
«XUMHUS» JTAHHOTO YPOBHSA H3y4EHHUS OPUEHTHPOBAHO Ha (opmupoBaHHEe y OOydarOIIUXCS
MHPOBO33PEHYECKOI OCHOBBI JJIsi IOHUMaHUsl UIOCOPCKUX HICH, TaKUX Kak: MaTepuaibHOe
€IMHCTBO HEOPraHMYECKOTO W OPraHU4YeCKOro Mupa, oOyCIOBJIEHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM U CTPOECHMEM, IT03HABAEMOCTb IMPUPOJIHBIX SBJICHUN MyTEM IKCIEPUMEHTA U PEeUICHUS
MIPOTUBOPEUYUIN MEXKIY HOBBIMH (DaKTaMU U TEOPETHUECKUMHU MPEINOChUIKAMH, OCO3HAHUE POJIU
XMUMHH B PELICHUH SKOJIOTMYECKUX MpoOieM, a Takxke MmpolieM cOepexeHHs] SHEPreTHIeCKUX
PECYPCOB, ChIPbS, CO3JaHMsI HOBBIX TEXHOJIOTUN U MaTEepPHAIIOB.

B mmaHe pemeHus 3amad BOCHHUTAHMS, Pa3BUTHUA UM COIMAIM3ALUU  OOYYarOIIUXCS
MPUHATHIE MPOTPAMMONM MO XUMHUU TMOIXOAbI K OINPEACTICHHUIO COJEp)KaHUS M TMOCTPOCHUS
npeaMeTa mpeaycMaTpuBaioT (OPMHUpPOBAHHE YHUBEPCAJIbHBIX YYEOHBIX NEHCTBHI, MM EIOLINX
0a30Bo€ 3HAUCHUE I PA3TUYHBIX BUJIOB ACSITEILHOCTH: pEIIeHHs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn uHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTHUYECKOH U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TO3HAHUU XHMUHU.

B mpakTuke npenoiaBaHus XMMUHU KaKk Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHUsl, TMPU  OMNPENEICHUH COJep:KaTeIbHOU
XapaKTEePUCTUKU LEJIeH H3ydyeHUs TMpeaMeTa HalpaBJICHHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAWLIMOHHO Tpu3HAETcs (OPMUPOBAHHE OCHOB XHMHUUECKOM Haykd Kak o0O0IacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JEATETbHOCTH YEeJIOBEKa M KaK OJHOI0 W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TaKOM MOJIXO0J K
ONIPE/ICTICHUIO LIeNIeH U3YUYEeHHUsI IIPEIMETa SABIISIETCS BIIOJTHE OMPaBJaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHHS TJIAaBHBIMHM LEISIMU H3Y4YCHUsS MpeaMera «XuMus» Ha
6azoBoM ypoBHe (11 KIL.) SIBISIFOTCSI:

e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHWUN Kak BaXHEHIIEW COCTaBISIONIEH
€CTECTBEHHO-HAYYHON KAapTHUHBI MHUPA, B OCHOBE KOTOPOU JIeKaT KIIOUEBHIE MOHSTHS,
(yHIaMEHTaJIbHBIE 3aKOHBI U TEOPUU XHMHH, OCBOCHHC SI3bIKa HAyKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OO0OOIIEHNH MHUPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHUE C UCTOPUEH WX PA3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHYCCKUX PEAKIUH, HEOOXOIUMBIX IS IPUOOPETCHHUS YMEHUNW OPUEHTHUPOBATHCS B
MHpPE BEIIECTB U XUMHUYECKUX SIBJICHUHM, UMEIOIIHNX MECTO B MPUPOJIC, B IPAKTUUECKON U
MMOBCEIHEBHOMN JKU3HU;

® pa3BUTHE YMEHUH U CMOCOOOB JESITENBHOCTH, CBS3aHHBIX C HAOJMIOJEHUEM W
OOBSICHEHMEM XHUMHUYECKOTO DSKCIEPUMEHTa, COOJIOICHUEM TIpaBuiI 0E€301acHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atum, conmepkaTenbHasi XapaKTepUCTHKA IIeJIed U 3aJa4 U3y4eHUs] TIpeIMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU ITPUOPUTETAMU
B cHCTeMe cpemHero ooOmero ooOpa3oBaHus. CeromHs B TPEMNOJaBaHUM XWUMHUU B OOJIBIICH
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKON KOMIIOHEHTE COJepKaHUs OOydeHHs,
OPMEHTHPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OOIIe00pa30BaTeIbHON  OpraHMU3allnHy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWM, a (YHKIIMOHAIBHOW T'PAMOTHOCTHIO, TO €CTh CIOcO0amMu U
YMEHHUSMH aKTUBHOTO TIOJyYEHHUS 3HAHWW M TIPUMEHEHHS WX B PEATHHOM JKU3HU IS PEUICHUS
MPAKTUYECKUX 3a]au.

B cBsa3u ¢ oTUM mpu M3ydeHMHM TMpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus  OOydaloIIUMXcsl K  YCIOBUSAM JMHAMUYHO  Pa3BUBAIOLIErOCS  MHDAa,
(dbopMHUpOBaHHE HWHTEIJIEKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBSA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOYyYalOMIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHIN),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE Ui PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: pEIICHUs MpoodiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX I NPHOOPETEHUS OIbITa
NeSITeIbHOCTH, KOTOpas 3aHMMaeT Ba)KHOE MECTO B MO3HAHWM XMMUH, a TaKXKe Ui OLICHKHU C
MO3UIUI IKOJIOTUYECKOM 06€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKHUX IIPOLIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPUPOJIHYIO CPELy;

pa3BHUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSTENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIOIH30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTHU JJIsl IOVCKA U aHalln3a YUeOHOW U HayYyHO-TIOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJICpKaHUS;

(dhopMHpOBaHKE U Pa3BUTHE Y OOYUYAIOLIUXCS aCCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHHUS,
HaOMOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH MJIaHUPOBAHUU U MPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJaromuxcs yOeKIEHHOCTH B TYMaHUCTHUYECKOW HAmpaBICHHOCTH
XUMHH, ©€ BaXHOH pONMM B  pEIIEHUH TJI00ANBHBIX  MpOoOJieM  PalHOHAIBHOTO
MPUPOJIONIOJIL30BAHUS, IOMOJHEHHUSI PHEPreTUYECKUX PECYpCOB M COXPAHEHUsl MPUPOJIHOTO

PaBHOBCCHUA, OCO3HAHUSA HCO6XOI[I/IMOCTI/I 6epe>I<Horo OTHOIICHUA K TIpHPOAC U CBOCMY
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300POBBIO, @ TAKIKC HpHOGpeTeHI/IH OIIbITa UCIIOJIB30BAHUS MOJTYUCHHBIX 3HAaHUU AJId TPpUHATHUA
I'paMOTHBIX peIJ_ICHI/II\/JI B CUTyalluAX, CBA3aAHHbLIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yuebHOM mnaHe cpemHero odmiero oopazoBaHus mpeaMeT «XuMmus» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeIIMeTHOfI oOnactu ((ECTGCTBGHHO-Hay‘IHBIe MpeaAMCETBD?.

OO1mee 4uCIIO YacoB, OTBEACHHBIX I M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CPEIHETO
obmiero oopazoBanus, cocrapisieT B 11 kiracce — 34 gaca (1 gac B Heienio).



COIAEPKXAHUE OBYYEHUA
11 KVIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperudyeckne 0OCHOBbI XMMHHU

XUMHUUECKUH dreMeHT. AToMm. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JI0YKA.
DHepreTUyYecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOuTay, s-, P-, d- amemeHTh. OCOOCHHOCTH
pacnpeziesieHus: 3JeKTPOHOB 10 OpOUTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHUOOB.
DneKTpoHHask KOH(PUTYpaIus aTOMOB.

[lepnoguueckuit 3axkoH u Ilepuomuueckas cucremMa XuMUYecKux dsieMeHtoB J[. M.
MenneneeBa. CBs3b mnepuoauyeckoro 3akoHa u [lepuonmyeckoil cUCTEMbl XUMHUYECKHX
anemenToB JI. V1. MenzeneeBa ¢ COBpEMEHHON TEOpHUEl CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOWCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
0 TpyIHIaMm M rnepuojiaM. 3HaueHue NepUoAMUECKOT0 3aKOHA B Pa3BUTHU HAyKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBs3b. Buabl XMMHUYECKOM CBsI3UM (KOBaJEHTHas
HEMnoJIApHasi U TOJIsipHasl, MOHHasA, MeTajuinueckas). MexaHn3mbl oOpa3oBaHMsI KOBAaJECHTHOMU
XUMUYECKON CBs3U (OOMEHHBIN M JTIOHOPHO-aKIEeNTOPHBIN). BomopoaHas cBs3e. BajgeHTHOCTD.
DIIEKTPOOTPUIATENBLHOCTE. CTENEeHb OKUCIEHUS. MIOHBI: KATHOHBI 1 AHUOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH ITOCTOSIHCTBA COCTaBa
BelleCTBA. THNBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUTMYECKOMN PEIIETKH.

ITonsTHEe O AMCIIEPCHBIX cUcTeMax. MICTHHHBIE U KOJUIOWAHBIE PacTBOPBL. MaccoBas 10JIs
BEILECTBA B PACTBOPE.

Knaccudukanus Heopranmueckux coendHeHuid. HomeHknaTypa HEOpraHWYECKHUX
BeIIECTB. ['eHeTMYecKass CBA3b HEOPraHMYECKHX BEIECTB, NPUHAMICKANUX K Pa3Iu4YHBIM
KJIaCCaM.

Xumudeckas peaknusa. Kiaccupukamuss XUMUYECKUX pPEaKIMidi B HEOPraHUYECKOH U
OpPraHMYECKON XMMHUH. 3aKOH COXPAHEHMsI MACChl BEILECTB, 3aKOH COXPAaHECHMs U IIPEBPAILCHHUS
SHEPrUU IPU XUMHYECKUX PEAKLUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iMyHbIX (akTopoB. OOpaTHMble pEaKLUU.
Xumnyeckoe paBHOBecHe. (DakTOpbl, BIUAIOIUE HA COCTOSHHE XMMHYECKOTO DPABHOBECUS.
[Tpunmun Jle [latense.

OnexrponuTtnueckas aucconuanus. CuibHble M ciadble 37eKTpoiuTbl. Cpena BOJHBIX
pPacTBOPOB BEILECTB: KUCIIas, HEUTpaJIbHAs, I11EJIOYHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIEpUMEHTAJIBHBIE METObl M3YyYEHHUs BEUIECTB M UX IPEBPAILCHUI: JAEMOHCTpalus
tabmun «llepuonmueckas cucrema xumudeckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
Mojielell KPUCTAJUIMYECKUX peIETOK, HaOMI0ACHWE U OIMCaHMe JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/IoKEHHE IEPOKCHAA BOJOPOAAa B MPHUCYTCTBUU KaTaln3aropa,
OIIPENETICHUE CPEllbl PACTBOPOB BEILECTB C IMOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, PEAKLUU
MOHHOTO OOMeEHa), MpOBEJEHUE MpaKTHUeCKOW paboThl «BiusHue pa3iauyHbIX (HAaKTOPOB HA
CKOPOCTb XUMHUYECKOU pEAKIIUN.

Pacué€rneie 3amaun.

Pacu€rbl 10 ypaBHEHUAM XMMHYECKUX PEAKLU, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacuéTel ¢ UCIIOJIB30BAHUEM NOHSTHS «MAaccOBas JOJIS BEIIECTBAY.

Heoprannuyeckasi xumus



Hemeramnbl. Ilomoxkenue HemetramioB B Ilepuonnueckoir cucTeMe XHUMHUYECKUX
anementoB JI. M. MenzaeneeBa W OCOOCHHOCTH CTpPOEHHUS aToMoB. DU3HUECKHE CBOMCTBA
HEMETAJIOB. AJUTOTPOIIUS HEMETAUIOB (Ha MMPUMEPE KUCIOpoa, cepbl, pocdopa u yriepona).

XVWMUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJIOTEHOB, cephl, a3o0t1a, Qocdopa,
YIJIepo/ia U KPEMHUSA) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPKAIIUX KUCIOT, BOAOPOIHBIX
COCTMHECHMUI).

[IpuMeHeHNe Ba)KHENIIUX HEMETAUIOB U UX COECIMHEHUM.

Mertaiel. [lonoxkenue metamioB B [leproauyeckoil cUCTEME XMMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS 3JCKTPOHHBIX 000JI0YEK aTroMoB MeTaiuioB. OOmiue
¢usnveckue cBoiictBa MeTauioB. CIUIaBbl METAIIOB. DIEKTPOXUMHUYECKUN DAl HANPSHKCHUH
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEWIIUX METAJIOB (HATpWUM, Kalud, KaJbIMH, MarHuw,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O61ue crnocoObl Noay4eHust MeTauioB. [IpuMeHeHrne MeTaioB B ObITY U TEXHHUKE.

DKCIEepUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB U WX TMPEBpAlEHUN: H3ydeHUE
KoJuleKuuu «MeTayuibl M CIUTaBbI», OOpa3IlOB HEMETAUIOB, PEIICHHE JKCIEPHUMEHTATHHBIX
3a7a4, HaOMIOJACHWE W  ONHWCAHWE JICMOHCTPAIIMOHHBIX W JJAOOPATOPHBIX  OIBITOB
(B3aMMOICCTBUE THUIPOKCHAA ATIOMHUHHS C PAaCTBOPAMH KHCJIOT W IIEJIOYel, KauyeCTBEHHbBIC
peaKkIy Ha KaTHOHBI METAJIIIOB).

Pacuérnbie 3amaun.

Pacuéter maccel BemiecTBa mWiM 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYacCTBYIOUIMX B PEAKIIMU BEIIECTB, pacd€Thl mMacchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 006ecTiedeHHH YKOJIOTHIECKOM, SJHEPTETUUECKOM M MUIIEBON 0€30MMacHOCTH,
pazButuu MeauuuHbl. [loHSATHE O HAy4YHBIX METOAAX IMO3HAHUSA BEIIECTB M XUMHYECKUX
peaKIui.

[IpencraBnenuss 00 OOMKMX HAayyHBIX MPUHLHUINAX [POMBIIUIEHHOTO MOJIY4EHHUS
BAYKHEHIIINX BEILIECTB.

YenoBek B MHUpPE BELIECTB M MaTEpHUaJOB: BaKHEHIIHME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KPacku, CTEKIIO, KepaMHKa, MaTepHalbl JUIsl 3JICKTPOHUKH,
HaHOMAaTepHUaJbl, OPraHUYECKHE U MUHEPAJIbHBIEC YI0OpEHUSI.

XuMHUsA ¥ 3[0pOBbE 4YeNOBEKAa: MpaBHUIia HCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENapaTos,
mpaBuiia 6€30MacHOTO UCTOIB30BAHUS MPENapaToB OBITOBOM XMMHUU B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeAMETHBIX CBSA3EH MpU M3ydeHUH OO0IIel U HEOPraHUYeCKONW XMMUU B
11 xmacce ocyliecTBIsSETCS Yepe3 UCHOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK U MOHATHM, SBISIOUIUXCS CUCTEMHBIMU JIs OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHSTHS: HAay4YHBIH (DakT, THIOTE3a, 3aKOH, TEOpHs,
aHalu3,  CHHTe3,  KilacCUpHUKaius,  MEePHOAUYHOCTh,  HAOMIOAEHHME,  DKCIIEPUMEHT,
MO/JIETMPOBAHUE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepusi, SHEPrus, macca, aToM, HJIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaMOaKTUBHOCTh, MOJIEKYJa, PHEPTeTUUECKUN ypOBEHb, BEIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHUE BEIIeCTBA, (GU3NYECKUE BEIMYUHBI U €IUHULIBI UX H3MEPEHUS, CKOPOCTb.



buonorus: kieTka, OpraHumsM, 3KOocucTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MuUHEpabl, TOPHBIE TIOPO/IBL, TIOJE3HBIE HCKOMIAeMbIE, TOILIMBO, PECYPCHI.

TexHomorus::  XUMHYecKas  MPOMBIIUIEHHOCTb,  METAJUIyprusi,  IPOU3BOACTBO
CTPOUTENBHBIX MaTepuasoB, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BO/ICTBO, MUIIEeBast
IIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKUX
IIpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTE€pPHaNIOB, AJIEKTPOHHAs MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA
JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHS K pPE3yJIbTaTaM OCBOCHHUS OOYyJarOUUMHCS
MporpaMM CpeaHero o0miero oOpa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABJISAETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IOJIXOJOM B CTPYKTYpE JIMUYHOCTHBIX
pe3yJlbTaTOB OCBOEHMS IpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeJHEro oouero o0OpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONW TPAKIAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIENIEHHUIO;

HaJIM4ue MOTUBALIUU K 00YyYEHHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
o0pazoBaHUs;

HaJM4yue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOWTH KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUIICKOTro
IpaXXJIaHCKOTO OOIIecTBA, NPUHATHIMH B OOIIECTBE HOPMAMHM M IPaBUIAMU IOBEIEHHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPABCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M MPAKTHUUYECKOW JEATENbHOCTH OOy4aroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY M NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M MpaBWIaX MEXIUYHOCTHBIX OTHOLIEHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apI'yMEHThI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 00JACTH TEOPUHM M IMPAKTUYECKOTO NPHUMEHEHHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAayKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
UH(OPMAIIUY O MEePEIOBBIX JOCTHKCHHSIX COBPEMEHHOW OTCUSCTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1LIEHHOCTeM 310poBOro U Oe3omacHoro oOpa3a >KH3HH, HEOOXOJMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHMMAHKS [EHHOCTH TMPaBWI WHIUBUAYAILHOTO W KOJUISKTUBHOTO 0€30I1acHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEI0BATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpo(eccHil pa3iMyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynayuieil mpodeccuu U peaan3anui COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHUS JEHCTBUM, MPHUHOCSIINX BpEI OKpYXalolled MpUpOAHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
NEeSITEeNFHOCTH  DKOJIOTUYECKOM  HAMpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHUMAaHMS CHeNUPUKA XUMUU KaK HayKd, OCO3HaHUs e€ poiu B (OPMUPOBAHUU
palMOHAIBLHOTO HAYYHOT'O MBIIIUICHUS], CO3[JaHUU 1IEJIOCTHOTO MPECTaBICHUs 00 OKpYKaroleM
MHpE KaK O €JIMHCTBE MPHUPOJbI U YEJIOBEKa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHn: IpoOJIeM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAUMMOCTH XMMHH I COBPEMEHHOW IMBUJIM3AIMH: B €&
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYPBI, PEIICHUH TII00ABHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOMA,
SHEPreTUYECKOM, THUIICBOM U HKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
00ecCreYeHNN YCIIOBHIA YCIIEITHOTO TPY/Ia M SKOJOTHYECKH KOM(POPTHON KHU3HH KAXKIOTO YeHA
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TIOHUMAaHHUS CYIIHOCTA METOJOB TIIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CMIOCOOHOCTH UCIOJIH30BATh MOJy4aeMbl€ 3HAHUS IS
aHalM3a U OOBSICHEHHUs SIBIICHWU OKPYKAIOIIErO0 MHpa U MPOUCXOAAIIUX B HEM H3MEHEHUH,
yMEHUS JiefaTh 000CHOBAHHBIE 3aKIIOYCHHST HA OCHOBE HAYUHBIX (PAKTOB M UMEIOIITUXCS IAHHBIX
C TEJBIO TIOJTYYE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIFHO MCIIOIB30BaTh XUMHYECKUE 3HAHUS ISl PEIICHHS TTPOOIemM
B peaJbHBIX KU3HCHHBIX CUTYAIHSIX;

WHTEpeca K MO3HAHWIO U MCCIIEIOBATEIHLCKON eI TEIHPHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJIyY€HHWIO HOBBIX 3HAaHMW 1O XUMHUHM B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
NESATENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATDBI

MertanpeaMmeTHble pe3ylbTaThl OCBOCHMSI y4yeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpemHero o0miero 0opa3oBaHus BKIIIOYAOT:

3HauYuMble I (HOPMHpPOBAHMS MUPOBO33PEHUS OOYUAIOIIUXCS MEXIUCHUIUITMHAPHBIC
(MexrnpeMeTHbIE) 0OLIeHAYYHbIE TOHITHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METO/I0B MO3HAHUS, HCIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIeCTBO,
SHeprus, sBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIN (akT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCiel0BaHne, HAOII0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHbIE yueOHbIe JIEUCTBUS (mo3HaBaTeNbHbIE, KOMMYHUKaTHBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIHUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCalbHbIE YyueOHBbIC NEHCTBUS B IO3HABATENBLHOU U
COLIMAIbHOW MTPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUEeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJaieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEJIbHBIMH JeHCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNU JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTH PE3YJIbTAThI ACSITEIBHOCTU C TOCTABICHHBIMU 1IEJISIMHU;
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WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS Ml KPUTEPHH JIJIS KiIacCU(DUKAIMH BEIECTB M XUMUICCKIX PEAKIIHIA,

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYIUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (GopMysia, YpPaBHCHHE XHMHUYECKOW pEaKIuu — TMpPUH pEIICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHMS BEIECTB U XUMHUUYECKUX PCAKITUI;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HAaBBIKAMHM CAMOCTOSITEJIbHOTO ITUTAHWPOBAHHUS M TIPOBEIACHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MIO3HAHUSL.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO PA3IMYHBIX BUIAOB M (OPM TNPEACTABICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopMalvel: TPUMEHATh MEXNpeAMEeTHbIe ((U3MYecKue W MaTeMaTHYeCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKJaeMOi TEMbI B XOJ€ AUAllOTa W/WIM TUCKYCCUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;
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BBICTYNIATh C MpE3EHTAlMed pe3yabTaTOB MO3HABATEIBHOM JESATENBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHMKAMU TIPU  BBINOJHEHHUH XHUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKON pabOThl IO HCCICAOBAHUIO CBOMCTB H3Y4YaeMbIX BEIIECTB,
peanmzanuu y4eOHOTO MPOEKTa M (HOPMYIMPOBATH BBIBOJBI 1O pPe3yJbTaTaM IPOBEAEHHBIX
WCCIICIOBAHUH ITyTEM COTJIACOBAHHMSI IIO3UIIUN B X0/1¢ 00CYKJICHUS 1 0OMEHA MHCHHSIMH.

OBJjajieHue YHUBEPCAIbHBIMU PEryJATHBHBIMU J1€liCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATh W OCYIIECTBJISTH CBOIO IMO3HABATEIIBHYIO ICSATEIHHOCTD,
ompenenss e€ IeNH W 33a/a4d, KOHTPOJIUPOBATh M 10 MEpe HEOOXOJUMOCTH KOPPEKTHPOBATH
MpeyiaraeMblil AJITOPUTM JICHCTBHI MPU BBITIOJIHEHUU YUYE€OHBIX U MCCIEAOBATEIBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIIECTBAX U XMMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JCSITENIBHOCTM Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

NPEAMETHBIE PE3YJIbTATHBI
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmass W HEOpraHudecKas XuMUs»
OTPaXKaIOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNH: O XWMHYECKOW COCTaBIISIONMIEH €CTECTBEHHO-
Hay9HOW KapTUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOIBI, B (POPMUPOBAHUHU
MBIIIUICHASI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAJIHLHOW TPaMOTHOCTH, HEOOXOIWMOMW IS
perieHusT TPaKTUYECKUX 3a/ad M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XMMUYECKUH AJIEMEHT, aTOM, U30TOTI, S-, P-, d- JIEKTPOHHBIE OPOUTAIM ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBIH O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJCHTHas, HWOHHAsg, MeTaJuIn4yecKas, BOJOPOHAsA),
KpUCTAJZIMYECKass  pemeéTKa, TUIbI XUMHUYECKUX  pEaKUuid, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JCKTPOJIUTUYECKAsE TUCCOLMALUS, OKUCIUTENIh, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM  peakIHH, XHUMHYEeCKOE paBHOBECHE); TEOpHM W  3aKOHbl  (Teopus
AJIEKTPOJUTUYECKON Auccolmanuu, nepuoauyueckuii 3akon JI. WM. MengaeneeBa, 3akoH
COXPaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHHUS M MPEBpAIICHUS DHEPTUU MPH XUMHUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHUPOBO33PEHUECKUE 3HAHMS,
JeXalue B OCHOBE IMMOHUMAHHS MTPUYMHHOCTH U CHCTEMHOCTH XWMUYECKUX SIBICHHUIA,
(akToNornuecKue CBeJICHUSI O CBOWCTBAX, COCTaBe, MOJYyYCHUH M OE30MacCHOM HCIOJIb30BaHUH
BOKHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKON NESTEIbHOCTH YEIOBEKa;

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIC MPU3HAKU MOHSITHI, YCTaHABINBATh
UX B3aMMOCBS3b, UCIOJH30BaTh COOTBETCTBYIOIME MOHSATHS MPHU OMHMCAHUUM HEOPTaHUYECKHX
BEILIECTB U UX NIPEBPAILCHUI;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
dbopMyn BeIIECTB M YpaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHManbpHble Ha3BaHUS OTMEIBHBIX HEOPTaHWYECKUX BeEIIeCcTB (yrapHbId ras,
YIIEKHUCIbIA Ta3, aMMUaK, raméHasi U3BECTh, HErall€éHas W3BECTh, MUThEBAs cOJa, MUPUT U
Jpyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONMPEAETSATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHUSAX PA3IMYHOTO COCTABa, BUJl XUMHUUYECKOH CBsI3U (KOBAJICHTHAs, MOHHAS,
MeTaJTn4yeckasi, BOJOPOIHAS) B COCAUHEHUSIX, THUI KPUCTALUTUYECKONW PEMIETKH KOHKPETHOTO
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BELIECTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMUECKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OPMHUPOBAHHOCTh YMEHHI YCTAHABJIMBATH MPUHAUIEKHOCTh HEOPraHUYECKHX BEIECTB
10 MX COCTaBY K ONpEAeNEHHOMY KJIAacCy/TpyIe COSTUHEHUH (MPOCThIEe BEIIECTBA — METAIUIBI U
HEMEeTaJTbl, OKCHJIbI, OCHOBAHUS, KHCIIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJIN);

cOpPMHUPOBAHHOCTh YMEHHI pacKphIBaTh CMBICI Tiepuoandeckoro 3akoHa J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBAaTh  €r0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTECIBHYIO U
IIPOrHOCTUYECKYIO (PYHKUINU;

C(OPMHUPOBAHHOCTh YMEHHUH  XapaKTepU30BaTh DIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUYECKUX 371eMeHTOB 1—4 nepuoaos [leproauueckoit cuctemMbl XuMuyeckux neMenToB . 1.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANN», «IHEPreTUUYCCKHUEC
YPOBHU», OOBSCHITh 3aKOHOMEPHOCTHM H3MEHEHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH I10 nepuoaam U rpynnam [leproaudeckoil cucteMbl XUMHAYECKUX 1eMeHToB [[. .
MenneneeBa;

cOpMUPOBAHHOCTh YMEHHMI XapakTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPraHMYECKMX BEIIECTB pa3IMYHbIX KIJIACCOB, MOATBEPXKJIaTh CYLIECTBOBAHHE
TeHETUYECKON CBA3M MEXJy HEOpraHMYeCKHMHU BElIeCTBaMU C TIOMOINBIO ypaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMUMHUYECKUE PEAKIHUU IO Pa3TUYHBIM
npu3HakaM (YMCIy W COCTaBy pEarupyrollMX BEIIEeCTB, TEIUIOBOMY J3(QQeKTy peakiuu,
M3MEHEHHUIO CTETNEeHEeH OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMH, YIaCTUIO KaTalu3aTopa);

Cc(OPMHUPOBAHHOCTb YMEHHUH COCTABJIATh YPABHEHMsI PEAKLUN pa3IMYHbIX TUIIOB, IIOJIHbIE
U COKpAIllEHHbIE YPABHEHUS PEaKLMi MOHHOTO OOMEHa, YUUTBIBAsl YCIOBHs, IPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA,

C(OPMHPOBAHHOCTh YMEHHHM IPOBOAUTH pEAKIMH, MOATBEP)KIAIOIINE KaueCTBEHHBIN
COCTaB PpAa3JINYHBIX HEOPraHMYECKUX BELICCTB, PpACHO3HABaTh OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHMH PACKPBIBATH CYIHOCTH OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii MOCPeICTBOM COCTaBJIEHHS 3JIEKTPOHHOTO OajlaHCa ITUX peaKHii;

Cc(OPMHUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIEHUS XUMHYECKOTO paBHOBECHS B 3aBUCHUMOCTHU OT
BHeIHero Bo3zaciicTBus (mpuniun Jle [llaTensbe);

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKUE IIPOLECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYE€HUSI CEPHOM KHMCIOThI, aMMHMaKa, a TaKkke COPMHUPOBAHHOCTh
IpeAcTaBiIeHU 00 OOMMX HAyYHBIX NPUHIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHMH IPOBOJUTH BBIYMCIEHUS C MCIOJIb30BAHHUEM MOHSATHUS
«MaccoBas JIOJIsl BEILECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUH Ta30B IPU XUMUYECKHUX
peaknmax, Macchl BellecTBAa MM 00bEMaA Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WM 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B pEakIMM BEIIEeCTB, TEIUIOBOrO 3(ddekra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH cOOMIONATh MpaBUia MOJIb30BaHUS XMMUYECKOH MOCYION U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHUs ¢ BEIleCTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU O BBITOJHEHHIO JA0OPATOPHBIX XUMUUECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHHe NEpOKCcHIa BOAOPOJA B NPHUCYTCTBUM KaTalu3aTopa, OIPEIEIIEHUE CpPEJbl
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PacTBOPOB BEILIECTB C MOMOUIbI0 YHUBEPCATHLHOTO MHIUKATOPA, BIUSHUE PA3IHYHBIX (DaKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKLWH, PEaKM¥ HMOHHOTO OOMEHa, KayeCTBEHHBIC pPEaKIUU Ha
cynbdar-, kapOoHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTATbHBIX
3amau no temaM «Metamnbel» U «Hemeramib»y) B COOTBETCTBUM C INpPaBUIAMH TEXHUKHU
0€30IaCHOCTH TPH 0OpaIleHNH C BEIIECTBaMU U JIAOOPAaTOPHBIM 000PYAOBaHUEM, MTPEICTABISAT
pe3yabTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMPOBATH BBIBOIbI HA OCHOBE 3TUX PE3YJIbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYIO HH(OPMAIHIO,
MOJIyYa€MYyI0 M3 pa3HbIX HCTOYHHUKOB (CpeIcTBa MaccoBOMl KOMMyHMKaluu, VHTepHeT u
JPYTHX);

cOpMHUPOBAHHOCTh YMEHMH COONIOJAaTh IMpaBHJIa JKOJIOTUYECKH IIE€JIECO00pa3HOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAaHEHHUS CBOEro 3/10pOBbA U
OKpY’Karolllel MPUPOJIHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
OTpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokazarens [1JIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBIIEHUS U IPEJOTBPALLICHUS UX BPETHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUig 00ydaroUuuXxcs C OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbsS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB M XUMHUUECKUX SIBJICHMIA;

JUISL  CIIENBIX W CIA0OBUIAIIMX OOYYAIOIMIMXCA: YMEHHE WCIOJb30BaTh peinbedHO-
TOYEUHYI0 cucteMy o6o3Hauenuit JI. bpaiins ans 3anucu xumMuueckux Gopmyit.
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TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Komrpoasmsie | Tpaxtuscckue (uudgpossbie)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypest
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuoanueckuii 3akoH
11 n [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB JI. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 4
BEIECTB
1.3 XUMHUYECKUE pPEeaKIINU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl 6 1
2.2 Hemeranms 9 1 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
BEIECTB
Hroro mo pazgeny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMUS U )KU3HBb 4
Utoro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero K/p

I/p

Jara
HU3yUYeHusi

Jlomaminee
3aJaHue

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DIIEKTPOHHAs
KOH(uUTyparus aToMoB

05.09.2024

I1.1

http://c-books.narod.ru

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMHYeCcKuX 3yemenToB JI. W.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

12.09.2024

I1.2

http://c-books.narod.ru

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux daeMmenToB .. Meneneena B
Pa3BUTHUU HAYKU

19.09.2024

I1.2

http://c-books.narod.ru

Crpoenue BeliecTBa. XMMUYECKasl CBSI3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUsl KOBAJCHTHOM
cBsi3u. BonmopoiHas cBs3b

26.09.2024

I1.4.6

http://c-books.narod.ru

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJIbHOCTB.
CreneHb OKHCIICHHS. BeniecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIPDHOT'O
CTPOCHHA

03.10.2024

I1.3,5

http://c-books.narod.ru

Ilonsatue o AUCTICPCHBIX CUCTEMAX. HctunHBIE
" KOJUIOUJHBIC paCTBOPHI. MaccoBas 107t
BCIICCTBA B paCTBOPC

10.10.2024

IT.11

http://c-books.narod.ru
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Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COCAMHEHU. | eHeTnUecKas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3JINYHBIX
KJIaCCOB

17.10.2024

I1.25

http://c-books.narod.ru

Knaccugukamms XuMHYECKUX peakunui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHUS YHEPTUU ITPU
XUMHUYECKUX PEAKIUAX

24.10.2024

I1.13,14

http://c-books.narod.ru

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

07.11.2024

I1.15,16

http://c-books.narod.ru

10

[IpakTuueckas padora Ne 1. «Biausaue
pa3IMYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIIUN»

14.11.2024

http://c-books.narod.ru

11

DnekTpoauTuyeckas gucconuanus. [lonarue o
BOJIOpOoHOM Moka3zatene (pH) pactBopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

21.11.2024

I1.17,18

http://c-books.narod.ru

12

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
[TonsiTre 06 31eKTpoIM3€e pacIuIaBoOB U
pacTBOpOB coeit

28.11.2024

I1.19

http://c-books.narod.ru

13

KontponsHas pabota no pasaeny
«TeopeTrnyeckre OCHOBBI XUMUM»

05.12.2024

http://c-books.narod.ru

14

Mertaisl, ux nojoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznvecKre cBONCTBa
METaJJIOB

12.12.2024

I1.20

http://c-books.narod.ru
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CrinaBel METaLIOB. DNEKTPOXUMUYECKUH P

I1.20

http://c-books.narod.ru

15 19.12.2024
HaIIpSHKEHUH METaJUIOB
XUMHUYECKUE CBONCTBA BAKHEUIIIMX METAJLJIOB I1.20 http://c-books.narod.ru
16 (HaTpUii, KM, KAJIBIINA, MarHUH, 26.12.2024
AIIOMHHMI) U UX COETMHEHUI
17 XI/IMI/I‘-IGCKI/\IJG CBOMCTBA XpOMa, MEJIH U HX 09.01.2025 I1.20 http://c-books.narod.ru
COCTMHEHUI
18 XI/IMI/I‘-IGCKI/\IJC CBOWCTBA IIMHKA, JKeJe3a U UX 16.01.2025 I1.20 http://c-books.narod.ru
COCTMHEHUI
[Mpaktrueckas padota Ne 2. "Pemrenue http://c-books.narod.ru
19 IKCIICPUMEHTATBHBIX 33124 [0 TEME 23.01.2025
«Metamibs"
Hemerasmel, ux nonoxxenue B [lepuoaumueckoit .21 http://c-books.narod.ru
20 CHUCTEeME XMMUYecKuX 3jeMeHToB /1. 1. 30.01.2025
MeHnieneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB
dusznuecKue CBONCTBA HEMETAILIOB. I1.21 http://c-books.narod.ru
21 AmtoTponusi HEeMETauIoB (Ha IpUMEpe 06.02.2025
KHCIIopoa, cepsl, hochopa u yriepoaa)
29 XUMHYECKUE CBOMCTBA I'aJIOTCHOB, CEPHI M UX 13.02.2025 I1.21 http://c-books.narod.ru
COEeqUHEHNN
23 XuMHYECKUe CBOMCTBa a30Ta, hocdopa u ux 20.02.2025 I1.21 http://c-books.narod.ru
COEIUHEHNN
24 XuMHUYECKue cisoﬁCTBa yriiepoia, KpEMHUS U 27 02.2025 I1.21 http://c-books.narod.ru
UX COCIMHEHU
o5 [TpuMeHeHNe Ba)KHEHIITMX HEMETAIUIOB M UX 06.03.2025 I1.21 http://c-books.narod.ru
COCIVHEHUN
26 O06o001eHne 1 cucTeMaTu3alus 3HaHu| 1o 13.03.2025 http://c-books.narod.ru

TeMe «Hemeramiey. BeruuciaeHus mo
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YPaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne
27 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"HemeTtansi"»

20.03.2025

http://c-books.narod.ru

28 KoHnTpomasHas padorta o Temam «MeTauibh» u
«HemeTtamiw»

03.04.2025

http://c-books.narod.ru

29 HeopFaHI/I‘-IGCKI/IC 1 OPraHruvYCCKUEC KUCIOTHI.
HeopFaHI/I‘-IGCKI/IC N OPraHUYCCKHUEC OCHOBAHUSA

10.04.2025

[1.22,23

http://c-books.narod.ru

AmpoTepHbIe HEOpraHUYECKHUEe U
30 OpraHNYeCKHe COeqUHEHUS. | 'eHeTnueckas

CBs3b HCOPraHMYCCKUX U OPraHUYCCKUX
BCIICCTB

17.04.2025

Kosncnekr
.25

http://c-books.narod.ru

Ponp xuMuu B 00ecrieueHuN SKOJI0THYECKOH,
31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH,
Pa3BUTHUU METUITUHBI

24.04.2025

Koucnekr

http://c-books.narod.ru

[IpencraBnenus: 06 0OMMUX HAYYHBIX
32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS
BA)KHEHIIINX BEIIECTB

15.05.2025

Koucnekr

http://c-books.narod.ru

Yenosek B MHUPEC BEIECCTB U MaTCpHUAIOB

33
XUMUS U 3I0pOBbE YETIOBEKA

22.05.2025

Koucnekr

http://c-books.narod.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

33

19




YUYEBHO-METOANYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Xumus, 11 xnace/ T'abpuensa O.C., Octpoymo WU.T'., Cnagkos C.A., AKIHOHEPHOE
obmectBo «M3marennsctBo «IIpocBerienne»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA
M.A.Ps608, E.}O.Hesckas, P.B.JIunko Tectsl o xumuu. M.: «Dx3amen» 2019.
H.B.lIupmmua Xumus 10-11 knacesl. MHauBuayanbHbli KOHTPOJIb 3HaHUN. KapTouku-
3amanus. Bosrorpan :”Yuurens”2018
M.A.Ps608, E.}O.Hesckast, P.B.JIunko Tectol o xumuu. M.: «Ix3amen» 2016.
O.C.T'abpuensn, .. JIpicoBa, A.I'.BBenenckas. «Xumus 11 xnacc. HacronpHas kHura
yuurtens» M.: lpoda, 2017.;
O.C.I'abpuensH, I1.H. bepé3kun «KoHTpoJibHBIE U TPOBEPOUYHBIE PAOOTHI IO XUMHH
11 xnacc. bazossriit yposens », M.: Ipoda, 2016.
AM. Panenxuit, B.IL.T'opmikosa, JI.H.Kpyrnukosa «/lunakruueckuii Matepuain mno xumuu. 10
— 11. Ilocobue mist yuutens», M.:Ilpocsemienue, 2016.
O.C.I'abpuensH, I1.H. bepé3kun «KoHTposbHbIE U TPOBEPOUYHBIE Pa0OTHI MO XuMuHu 11 Kiace»
M.: Ipoda, 2016
H.IT.Tpoerybosa. [Toypounsie pazpadbotku no xumuu. 11 kmacc.M.:Bako 2017
H.B.IlInpmmaa Xumus 10-11 kmacesl. MaauBuayanbHbli KOHTPOJIb 3HaHUNA. KapTouku-
3aganuda. Boarorpan :”Yuutens 2012

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://www.alhimik.ru IIpencraBnens! cieayromniue pyoOpuKe: COBEThl a0UTYPUCHTY, YIUTEITIO
XUMUH, CIIPABOYHUK (OUEHBb OoJIbIas 1mo00pKa TabJUIl U CIIPAaBOYHBIX MaTEPHATIOB), BecEmast
XUMHUs1, HOBOCTH, OJIUMITHAJIBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPHUYECKIX CBEIICHHIA)

2. http://www.hij.ru/ Xypuan «Xumus u KU3Hb» TOHITHO U 3aHUMATEIHHO PacCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO MTPOUCXOIUT B HAYKE U B MHUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DieKTpOHHBIM KypHAIT «XUMHUKH U XUMHD». B
KypHaJe MPECTaBICHO MHOXECTBO OTIBITOB TI0 XUMHUH, COJIEPKHUTCS MHOTO 3aHUMATEIBHOM
nH(OpMAIINH, TIO3BOJISIONICH yBIICUb YYCHUKOB SKCIIEPUMEHTAIBLHON YaCThIO MPEIMETA.

4. http://c-books.narod.ru JIutepaTypa mo XuMumu.

5. http://1september.ru/. XKypnan «IlepBoe ceHTIOps» AJ1s yuuTenel u He ToJbKo. B HEM
MPEJICTABICHO OOJIBIIOE KOJMYECTBO Pa0OT YUCHUKOB, B TOM YHCJIE U UCCIIEIOBATEIHCKOTO
XapakTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuil IKOIbHBIN MOPTAJ CO CChIIKAMU
Ha 00pa30BaTeJIbHBIC CANTHI 10 XUMHUH.

7. www.periodictable.ru COOpHHK cTaTell 0 XUMUUECKUX dJIEMEHTaX, MILTIOCTPUPOBAHHBIN
IKCTIICPUMECHTAMHU.
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