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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMUM Ha YPOBHE CpeIHETo 001ero oopazoBanus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (hemepalibHONW 00pa30BaTENbHONW MPOrpaMMBI CPEIHEro
obmero oOpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmuu mpenogaBanus yaeOHOTO HpeaMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAaMMBbl, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHUS
BocriuTanust B Poccuiickoit ®epepanun Ha mnepuoa 1o 2025 roma» (Pacmopsixenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
cTpaTeru 0OydeHHsI, BOCIIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH YU4E€OHOTO TpeaMeTa
«Xumus» st 10—11 xmaccoB Ha 6a30BOM YpPOBHE COCTABMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IIeNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO TIOJTOTOBKU BHIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHUE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluy, SIBISIETCS HEOThEMIIEMOH YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITHOYEBBIX
IIEHHOCTEH, MPHUCYIIUX TIEJIOCTHONH CHUCTEME XHUMHYECKOTO 0Opa3oBaHHs. OTH IIEHHOCTH
KacaroTcs MO3HAaHUS 3aKOHOB INPHPOJIbI, (POPMUPOBAHUS MHPOBO33PEHHS M OOLIEH KyIbTYpbI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHUe 0O0YYaIOLIMXCSl HA YPOBHE CPEAHEro
obmrero oOpa3oBaHUsl CPEACTBAMH y4eOHOTO TpenMeTra «XUMHUs», COJACpPNKaHUE U MOCTPOCHHE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEHU(PHUKH HAyKd XUMHUH, €€
3HAa4eHUs B MO3HAHUM MPHUPOJIbl U B MaTEPUAIBHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEIHEro OoOILIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(bopMUpOBaHHE PALIMOHAIBHOTO HAYYHOT'O MBILUIEHUS, B CO3/IaHUE LIEJIOCTHOTO MPEICTABICHUS
00 OKpY)XarolleM MUpE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMHU 00JaCTAMU TPUMEHEHMS.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHN KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKHX TEXHOJIOTMH HampaBlieHa Ha pelleHHe M00aJbHBIX MPOoOJIeM YCTOHYHMBOTO Pa3BUTHS
YeJI0BeUeCTBA — CBIPbEBOM, HSHEPreTUYECKOM, MUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30Bblil ypOBEHb U3YyU€HHs) OPHEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MIPOJOJDKEHHs 00pa30BaHuUs B pa3IMYHbIX 001aCTAX, HE CBSI3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.
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CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO0MIas 1 HeopraHudecKasi XMMHsD», OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUSI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CUCTEMa 3HAHUI M0 HEOPTaHMYECKOW XUMUH (C BKIIOYEHUEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHn4deckor Xxumuu. @opMUPOBAHUE TAHHOW CHCTEMbl 3HAHUMN
NPy U3YYCHHUH IMpeaMeTa 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOILIUX MMOHATHM, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
y4e0HOTO Marepuajia U OOYCJIOBJIEHA HMCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHHA Ha
ONPEENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOM XWMHH BEIIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKHUX COCIUHECHHM, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOSHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHU — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHUECKHE CBEJCHUS O BEIIECTBAX U XMMHYECKOW peaknuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» O0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYSCKUX TO3UIIHHI,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHWN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nononHsieTcss B kKypcax 10 wum 11  kiaccoB 3ieMeHTaMu  COAEp)KaHUSA, HMEIOUIUMU
KyJIbTYpOJOTHYECKUA W TIPUKJIAJAHOW XapakTep. OTH 3HAaHHUS CIHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3M XHMHUU C JPYrUMHU HayKaMH, pPAacKpbIBalOT €€ pojb B IO3HABaTEIBHOW U
MPAKTUYECKOW JEATEILHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAaXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TCOPUU M MPAKTUUYECKUX MPHUIOKCHHA XMUMHH, TOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMaX, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBaTh MH(MOPMAIIUIO U MPUMEHATHh €€ IS MOIMOJIHEHUS 3HAHWUN, pelieHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENIbCKUX 3a4ad. B menom coxepxkanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3YyYEHHs] OPUEHTUPOBAHO HAa (JOPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPraHMYECKOTO M OPraHuYecKOro Mupa, o0ycIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH HKOJIOTUYECKUX MPOoOseM, a Takxke MmpobiieM cOepeskeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mmane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUS M COIHMATM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrPaMMOM IO XUMHUHU TOAXOJAbl K ONPEAEIECHUI0 COJEpPKaHUs U TOCTPOEHHUS
npeaMeTa mpelycMaTpuBaoT (HOPMHUpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE IS PA3TUYHBIX BUJIOB JACSITEILHOCTH: pEIIeHHs MpoOIeM, TOMCKa, aHAIu3a 1



o0pabotku wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHUYECKON U
HCCIIEI0BATENILCKOM NeSTEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUHU XHUMHH.

B mpaxTuke npemnoaaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs, TaK U
Ha ypOBHE cpeaHero oOmero oOpa3oBaHHs, TpU  ONPEACICHUU  COJACP)KATEIbHOU
XapaKTePUCTUKH IeNIel H3ydeHHsI MpeaMeTa HalpaBlIeHUEM MEPBOCTEIIEHHONH 3HAYMMOCTH
TPaIUIIMOHHO Tpu3HaETcs (POpMUpOBAHME OCHOB XHWMHUYECKOHM HayKHm Kak OOJIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW MAEATEIIbHOCTH 4YeJOBeKa M KaK OIHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPE/ICIICHUIO TIeJIeH N3ydeHUsI IpeIMeTa SABIISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMU LEISIMH M3y4YEeHHUsS INpenMmera «XuMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHME CHUCTEMBbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISAIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KITFOUEBBIC TTOHSTHS,
(GbyHaMEHTaJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JOCTYNMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHUTHE MPEACTABICHUI O HAYYHBIX METO/axX IMO3HAHWS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUsI YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MIPUPOJIC, B IPAKTUICCKON H
MMOBCETHEBHOM KM3HU,

® Dpa3BUTHE YMEHHHA U CIIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOJACHUEM H
OOBSICHCHHEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOIEHHEM TIpaBWJI 0O€30MacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe Mo XUMUHM YyTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B NPENOJaBaHUW XUMHH B OOJbIIEH
CTENeHH OTAAETCS NPEANOYTECHHE MPAKTUYECKOW KOMIIOHEHTE CcoJepKaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJTrOTOBKY BBIIYCKHHUKAa 00IIe00pa3oBaTeIbHON  OpraHu3alui,
BIIQJICIOIIEr0 HEe HAOOpOM 3HAHMM, a (PYHKIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHUs 3HAHUI M MPUMEHEHUS UX B PEalbHON >KU3HU JJISl PelIeHUs
MPAKTUYECKUX 3aau.

B cBa3u ¢ oTUM mpu M3ydeHHHM TMpeaMeTa «XHUMHS» JIOMHUHUpPYIOLIEe 3HAuYeHHE
MPUOOPETAIOT TaKue IIeNIU U 3aa4u, KakK:

ajanrtanus  0oOydJaloluMXcss K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPHUHSATHIO TPaMOTHBIX pEHIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

¢dopmupoBaHue y OOYyYarOIUXCSA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE JJIs1 Pa3IMYHbIX BUJIOB JEATEIBHOCTH: PELIeHUs HpoOiem,
MOKMCKA, aHalnW3a M 00paboTKM HHGPOpMAIMK, HEOOXOJUMBIX M HPUOOPETEHUs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B

COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIE HH(POPMAITHOHHBIE
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TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOU M HayYHO-MOMYISIPHON MHPOPMALUN XUMHUYECKOTO
COJIEpKaHNUS;

(dbopMupoBaHHE U Pa3BUTHE y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HAOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUH U TIPOBEICHIUH XMMHUYECKOTO IKCIIEPHMEHTA;

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTM B T'yMaHUCTHYECKON HaIpaBIE€HHOCTU
XAMUHM, ©€ BAXHOH pOJMM B  PEIIEHWH TIIOOANBHBIX MPOOJIEM  pamHOHAIBLHOTO
IIPUPO/IOIIOJIL30BAHUS, MOMOJIHEHUSI SHEPIeTUYECKUX PECYPCOB M COXpPAaHEHUS HPHUPOJIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOJUMOCTH OEpEKHOI0 OTHOLIEHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TAK)KE MPHOOPETEHUS OMBITA MCIIOJIL30BAHMS MOJYYCHHBIX 3HAHUHA JUIS IPUHSATHS
I'PaMOTHBIX PEIICHUH B CUTYAlHSX, CBA3aHHBIX C XUMUYECKUMU SBICHUSMH.

B yueGHOM miane cpemHero oOmiero oOpa3zoBaHus MpeAMET «XHUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 001acTh «EcTecTBEHHO-HAYUHbIE PEAMETHD.

OO01iee yuCIIO YacoB, OTBEAEHHBIX JJI M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CPEIHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmenmio), B 11
knacce — 34 gaca (1 gac B Hezemio).

B MKOY XMP «COIII um. B.I'.Tloanpyruna c. Tpounia»11 kmacce nod6asneH 1 gac B Henemto
3a cYeT MIKOJIBHOIO KOMIOHEeHTa. MToro B rog 68 yacoB Ha n3ydeHuu xuMuu B 11 kimacce.



COJEPKAHUE OBYYEHUA
11 KJIACC
OBIAA U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckune 0CHOBbI XUMHH

XUMHUYECKUH dreMeHT. AToMm. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JI0YKA.
DHepreTUyYecKre ypOBHH, MOAYPOBHU. ATOMHBIE opOuTany, S-, pP-, d- amemeHTh. OCOOCHHOCTH
pacnpeziesieHus: 3JEKTPOHOB 0 OpOUTAISIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHUOOB.
DneKTpoHHas KOHQUTypalus aTOMOB.

[lepnognueckuit 3axkoH u Ilepuoguueckas cucremMa XuMudecKux dsimeMeHtoB J[. M.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB JI. V1. MenzeneeBa ¢ COBpEMEHHOIN TEOpHEl CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILIECTB
I10 TPyINIaM U NeproaM. 3HAY€HHE MTEPUOINYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BeliecTBa. XHUMHUYECKas CBs3b. BuAbl XUMHYECKOM CBsI3UM (KOBaJEHTHas
HEeMnoJIApHasi U TOJspHAas, MOHHAasA, MeTajulnyeckas). MexaHusmbl 00pa3oBaHHs KOBAJICHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajgeHTHOCTH.
DIIEKTPOOTPUIIATENBHOCTE. CTeneHb OKucaeHus. OHbI: KAaTUOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BemiecTBa. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THUIIA
KPHUCTAJUIMYECKON PEIIETKHU.

[Tonatue o qucnepcHsIX cucreMax. MICTUHHBIE M KOJIIIOWAHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B pacTBOpE.

Knaccudukanus Heopranmueckux coenvHeHnit. HomeHkmarypa HeOpraHHMYEeCKHX
BellecTB. ['eHeTHyecKkas CBsI3b HEOPraHWYECKHUX BEIIECTB, IMPUHAMICKANUX K PA3TUYHBIM
KJIacCaM.

Xumuyeckass peakius. Kraccudukanuss XMMHUYECKHX pEaKIHMi B HEOPraHMYecKoW u
OpraHMYEeCKOM XMMHH. 3aKOH COXpPaHEHUs] MacChl BEIIECTB, 3aKOH COXPAHEHUs U IPEBPALICHUS
SHEPIrUU MPU XUMUYECKUX PEAKLIMSIX.

Ckopoctb peakiuu, €€ 3aBHCHUMOCTh OT Pa3IUyHbIX (PakTopoB. OOpaTUMble peakiuu.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIOLIME HA COCTOSIHUE XMMHYECKOTO PaBHOBECHSI.
[Tpuanun Jle [larense.

DnexTponuTtHueckas auccouuanus. CunbHble U cinalble 3eKTpoiuThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, 1IEJIOYHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

OKCHEpPUMEHTAIbHBIE METOJIbl M3YyYEHHUs BEUIECTB M HUX IPEBPALICHUN: JEMOHCTpPALIMS
tabmun «Ilepuonmueckas cucrema xumudeckux snemeHtoB JI. WM. MenneneeBa», u3ydeHue
MojieNell KPUCTAUIMYECKUX pemEToOK, HaOMI0JAeHWe U OIMCaHWe JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE IMEPOKCHAA BOAOPOJAa B IMPHUCYTCTBUHM KaTalu3aTopa,
OTIPEICIIEHUE CPEABl PACTBOPOB BEILECTB C MOMOIIBI0 YHHBEPCAIBHOIO MHAMKATOPA, PEaKLNN
HMOHHOTO OOMeEHa), NMpOBEAEHUE MpaKkTHUeCKOW paboThl «BiusHue pa3iauyHbIX (HAaKTOPOB HA
CKOPOCTb XUMHUYECKOU pEAKIIIN.

Pacuérnbie 3amaun.



Pacuérel 10 ypaBHEHUAM XMMHUYECKHUX PEAKLUN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCII0JIB30BAHUEM MOHSTHS «MAaccoBast 0JIs1 BELIECTBAY.

Heoprannueckasi xumust

Hemerannel. Ilonoxenne HemerauioB B llepuoanueckoil cucteMe XUMHYECKHX
anementoB JI. M. MenzaeneeBa u 0cCoOEHHOCTH CTpoeHMsI aromMoB. dusnueckue cBOMCTBa
HEMETAJIOB. AJUTOTPOTIUSI HEMETAJUIOB (Ha MpUMeEpe KUCI0poia, cepsl, hocdopa u yriaeponaa).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TalOTEHOB, cepbl, a3oTa, Qocdopa,
yriaepoja U KpeMHHMSI) U UX COEUHEHUN (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpuMeHeHne Ba)KHEMIINX HEMETAUIOB U UX COCIMHEHHM.

Mertamnel. [lonoxenune metamioB B [leproauyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000J0YeK aToMOB MeTayioB. OoOmiue
¢uznueckue cpoiictBa MeTaiioB. CrulaBpl METaIOB. DJIEKTPOXUMHUYECKUN Pl HANpPsDKEHUN
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEWIIUX METAJIOB (HATpWM, Kaluid, KaJbIMH, MarHuw,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crocoObl Noay4eHHus MeTauioB. [IpruMeHneHne MeTamioB B ObITY U TEXHUKE.

DKClepUMEHTAIbHBIE METOJbl H3Y4YEeHMsI BEIIECTB M MX [MpeBpallleHUuil: H3ydYeHHe
KoJulekuuu «MeTauibl U CIjIaBbl», 00pa3loB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTATbHBIX
3aja4, HaONlIOJleHWe M  ONHMCAaHUWE JEMOHCTPAlMOHHBIX U  JAOOPAaTOPHBIX  OMBITOB
(B3auMoelicTBHE TUIPOKCHIA ATIOMUHUS C PAacTBOpaMH KHCIOT U LIEJNOYel, KaueCTBEHHbIE
peaxkuu Ha KaTHOHBI METaJJIOB).

Pacuérhpie 3amaun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIlECTBA,
Macce WM 00bEMY OJHOTO M3 yYacCTBYIOUIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBa BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMuu B o0ecrie4eHrnr 3KOJOTHUYECKON, SHEPreTHYEeCKON U MUIIEBOI O€301MacHOCTH,
pa3BuUTMM MeAuIUHbL. [loHATME O HayuyHBIX METOJAaxX II03HAHUS BEUIECTB M XUMHUYECKHUX
peaKui.

[IpencraBnenuss 00 OOMKMX HAayyHBIX MPUHLHUIAX [POMBIIUIEHHOTO MOJIY4EHHUS
BKHEMILNX BELIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUATOB: BAXKHEHIIME CTPOUTENbHbIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacKH, CTEKJIO, KepaMHKa, MaTepHaslbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUUYEeCKHE U MUHEPATIbHBIC yI0OpEHUS.

XUMHS U 3JI0pOBbE YEJIOBEKA: IMPaBWJIA HMCIOJIb30BAHUS JIEKAPCTBEHHBIX IMPENapaToB,
mpaBuiia 6€30MacHOTO UCTOIB30BAHUS MPENapaToB OBITOBOM XMMHUHU B TIOBCEIHEBHOM JKU3HH.

MexnpeaAMETHBIE CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBsI3€H MpH U3ydeHUH OOIIeld M HeOpraHU4eCcKOM XMMHUU B
11 xmacce oCyIIecTBISIETCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX MOHATHH,
TaK ¥ TOHSTHH, SBJISIOUMXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OOmre ecTecTBEHHO-HAy4Hble IOHATUSA: HAay4HbIM (pakT, rumoresa, 3aKoH, Teopus,
aHamM3,  CHHTe3,  Kilaccuukanusi,  NEepHOAUYHOCTb,  HAOMIONEHHE,  SKCIEPUMEHT,
MOJEIUPOBAHNE, U3MEPEHUE, SIBIICHUE.



®dusnka: Marepus, SHEPrus, macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, U3OTOI,
PaIMOaKTUBHOCTh, MOJICKYJla, SHEPTeTUUYCCKUI YpPOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHOe
COCTOSTHUE BEIIeCTBa, GU3NICCKUE BETMUNHBI U €IMHULIBI KX U3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpadusi: MuHEpaITBI, TOPHBIC TTOPOJIBI, TTOJIE3HBIE HCKOTIAEMEBIE, TOTUIUBO, PECYPCHI.

Texnonorus: XUMHYECKast MPOMBIIILIEHHOCT, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuasos, CEITbCKOXO03SIHCTBEHHOE MIPOU3BO/ICTBO, MHIIEeBast
MIPOMBIIIJICHHOCTh, (papMaleBTUYECKass MPOMBIIUICHHOCTh, IMPOU3BOJCTBO KOCMETUYECKUX
MpenapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpUAIOB, AJIEKTPOHHASI MPOMBIILICEHHOCTD,
HAaHOTEXHOJIOTHH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
[IporpaMM cpejnHero oomero odopazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U IMPEIMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AEATEIBLHOCTHBIM IOJIXOJAOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJibTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHUCTEME XMMHUYECKOTO
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M  BOCHMTATENIBHOW JEATENbHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUICKOro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CaMOIIO3HAHUS, CAMOPa3BUTHsI U HPABCTBEHHOI'O CTaHOBJICHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa [O3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaromuxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUs K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

COCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEQUI0 OTEUECTBEHHOU
XUMUHY;

YBa)KEHHsI K IpOIecCy TBOpYECTBA B OOJIACTH TEOPHUHM U INPAKTHUECKOrO MPUMEHEHHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ [O03HABATEIBHBIX MOTHBOB B TMIOJIYYCHHH M TOCIEIYIONIEM aHAU3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh 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 ILIEHHOCTEH 370poBOro u Oe3omacHoro oOpas3a >KM3HHM, HEOOXOIUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

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

MOHUMAHWS [EHHOCTH TMPaBWI WHIUBUAYATEHOTO M KOJUICKTUBHOTO 0€30TacHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

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

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKAaTHBHOW KOMIICTGHTHOCTH B Y4eOHO-HCCIIE0BATEIBCKOW JICATEITHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

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

HMHTEpeca K MPaKTUYECKOMY H3Y4YEHHIO Mpo(eccHil pa3nyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

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

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyaymieil mpodeccun U peanu3alnuu 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 HEMPUATHUS JEHCTBUM, MPHUHOCAIIMX BpEI OKpYXalolled MpUpOAHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
NESITeNbHOCTH  DKOJIOTUYECKOW  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;

10



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IPUPOAbI M YEJIOBEKA, B NO3HAHUM IMPUPOAHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYPBI, PELICHUU TIO00ATBHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHONM TI'PaMOTHOCTH: TIIOHUMAaHHsS CYIIHOCTH METOJIOB IO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JiefaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAayYHBIX (PaKTOB U UMEIOIINXCS JaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuMHUS» Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexXTpeIMeTHBIE) OOIeHAyYHbIC TTOHATHS, OTPAKAIONTUE IIEJTOCTHOCTh HAYYHO W KapTHHBI MHPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHUE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUITMHAPHBIC,
MHPOBO33PEHUYECKHUE 3HAHUS W YHHUBEpCaJbHble YyueOHBbIE ICHCTBHS B IO3HABATEIbHOW U
COI[MAIbHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH JCHCTBUSMMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJdU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNU JeATEIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUHU HX JOCTHXKEHUS,
COOTHOCHUTB PE3YJbTAThI 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 KPUTEPUH IS KiTacCU(DUKAIIMH BEIECTB M XUMUYECKIX PEaAKIIHIA,

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (WMHIYKTHBHBIC, JICIYKTHBHBIC, II0 AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH WM IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, IpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHHS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpPaBHCHHE XHMHUYECKOW pEakIuu — TMPH PEIICHHd YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX PU3HAKOB M3y4aeMbIX BEIIECTB H XUMHUYCCKUX PEAKIIUM.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYTMPOBAHHBIE BOIPOCHl B KaUY€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
AKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0OaTh 3a XOJIOM IMpoIlecca, CaMOCTOSATEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIHLHOMY IOUCKY METOJOB pelIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOTO COJepXaHHs, CIpaBOYHble MocoOusi, pecypcel HMHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopMalny, He0OX0AUMOH AJIsl BBITIOJTHEHHS YUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH 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
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUECKHE CPEICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;
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BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpoekTa ¥ (POpMyIHpOBATh BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3a/a4d, KOHTPOJIHMPOBATh M MO0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUECKUX PEaKIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIBTATbBI

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHW4YecKas XHMHEsDY
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUM: O XWMHUYECKOW COCTABJISIFOIICH E€CTECTBEHHO-
HAYYHOW KAapTHHBI MHUpPA, POJM XHMHH B TO3HAHWH SIBICHUH HpPUPOIBI, B (OPMHUPOBAHUH
MBIIUICHAS W KYJABTYPHI JINYHOCTH, €€ (DYHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOIUMOI s
pelIeHns] TMPAaKTUYECKUX 3a7ad W OSKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO M IPUPOTHOI cpee;

BJIAJICHUE CHUCTEMOW XHUMHMYECKHX 3HAHWH, KOTOpas BKIIOYACT: OCHOBOIIOJIATaIOIINe
HOHSTHUS (XMMHUYECKUI AJIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIEKTPOHHBIC OPOUTAI ATOMOB, HOH,
MOJIKyJla, MOJb, MOJSIPHBIH OOBEM, BAJCHTHOCTB, 3JICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHYECKas CBs3b (KOBaJIGHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOIHAs),
KPUCTAJUIMYECKasi ~ pemeérka, THIBl XUMUYECKHX  peakIWid, pPacTBOp, DICKTPOJIHTHI,
HEIJIEKTPOJIUTHI, SJIEKTPOJUTHYECKAs! JUCCOIMALNS, OKHCIUTENb, BOCCTAHOBUTEIHh, CKOPOCTh
XAMHUYECKOH  peakUuH, XHMHUYEeCKO€ paBHOBECHE); TEOPMM W  3aKOHBI  (TeopHs
ANEKTPOJIUTUYECKOW JHCccolManuy, nepuoandeckuii 3akoH J[. M. MenneneeBa, 3akoH
COXpaHEHHs MacChl BEIECTB, 3aKOH COXPAHEHHMS M MPEBPALICHHUS SHEPIUU NPU XUMHYECKUX
peakIuax), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3BIK XHMHH, MHPOBO33PEHUYCCKHE 3HAHMA,
JeXamye B OCHOBE IOHMMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX SIBJICHHH,
(aKTOIIOTHYECKHE CBEACHHS O CBOMCTBAX, COCTABE, MOJYYECHHH U 0E€30IIaCHOM HCIIOJIB30BaHUU
BAOXHEHWIIMX HEOPraHUYECKHUX BELECTB B OBITY M MPAKTHUECKOM JeSITeIbHOCTH YeJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHUH BBISBIIATh XapaKTEpHbIE MPU3HAKU MOHSATHH, YCTaHABIUBATh
UX B3aUMOCBSI3b, HCIOJb30BATh COOTBETCTBYIOLIUE MOHATHS MPU ONMHUCAHUM HEOPTaHUYECKHUX
BEIIECTB U MX MPEBPAIICHUH;

c(OPMHUPOBAHHOCTh YMEHHUH HCIHOJB30BaTh XUMHUECKYIO CHUMBOJMKY JUIS COCTABIICHUS
dopMyn BelIeCTB M ypaBHEHMH XUMHUECKUX pEaKLUH, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IJUPAC) wm TtpuBHanbHBIE Ha3BaHUS OTICIBHBIX HEOPraHUYECKUX BEIIECTB (YrapHbId Ta3,
YIJIEKUCHIBIN ra3, aMMUak, raméHas M3BecTh, HEraméHas W3BECTb, IMUTHEBAs COJA, MUPUT H

JpYTHE);
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c(OPMHUPOBAHHOCTh YMEHHUI ONPEEATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJICHTHAs, HOHHA,
MeTaJlsIn4yecKasi, BOJOPOJHAs]) B COCAUHEHUSAX, TUI KPUCTAINIMYECKON PELIETKH KOHKPETHOIO
BELIECTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMUECKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHNN;

c(OPMHUPOBAHHOCTh YMEHHI YCTAHABJIMBATH MPUHAUICKHOCTh HEOPraHUYECKHX BEIECTB
10 WX COCTaBY K OMpPEAeNEHHOMY KJIacCy/TpyIe COeNMHEHNH (TIPOCThIE BEIECTBA — METAIUIBI U
HEMETaJIbl, OKCH/IbI, OCHOBAHUS, KHCIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJIN);

cOpPMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICT Tepuoandeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPHUPOBATh €r0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTECIBHYIO U
MIPOrHOCTUYECKYIO (PYHKIINH;

cOpPMHUPOBAHHOCTh ~YMEHMH  XapaKTe€pU30BaThb JJIEKTPOHHOE CTPOEHHE aTOMOB
XMUMHUECKUX 371eMeHTOB 1—4 nepuoos [lepuonudeckoii cuctemMbl XuMu4yeckux nemMenToB 1. 1.
MenzeneeBa, HCHOJB3YS TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHU», OOBSCHITh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMMUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH IO nepuoaam U rpynnam [leproaudeckoil cucteMbl XUMHUYECKHX 351eMeHToB 1. H.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBa HEOPTaHMYECKUX BEIIECTB PpA3IUYHBIX KJIACCOB, IMOATBEP)KIATh CYIECTBOBAHUE
TeHEeTUYECKON CBA3M MEXJAy HEOpPraHMYeCKHMHU BElIeCTBaMU C TIOMOINBIO ypaBHEHUI
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIHIA;

C(OPMHPOBAHHOCTbh YMEHMs KIacCU(UIMPOBATh XUMHUYECKUE PEAKIMH IO PA3IUYHBIM
Mpu3HaKaM (YUCIYy W COCTaBy pEarupyroliux BEIIECTB, TeIIoBoMy d(hdekxTy peakiuu,
M3MEHEHMIO CTENIEHEN OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMH, YYACTHIO KaTalau3aTropa);

Cc(OPMHUPOBAHHOCTb YMEHHUH COCTABJIATh YPABHEHMsI PEAKLUN pa3IMYHbIX TUIIOB, IOJIHbIE
U COKpAIllEHHbIE YPABHEHUS PEaKLUN MOHHOTO OOMEHA, YYUTBIBAsl YCIOBUS, MPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA,

C(OPMHUPOBAHHOCTh YMEHHHM IPOBOAUTH PpEAKLMH, MOATBEPXKIAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JINYHbIX HEOPraHMYECKUX BEUIECTB, pACIO3HABaThb OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH PACKPBIBATH CYIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii HOCPEeICTBOM COCTAaBJIEHHS JIEKTPOHHOTO OajlaHca 3TUX PEAKLIUMT;

C(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT
BHeIHero Bo3aciicTBus (nmpuniuin Jle [llaTense);

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XMUMHMUYECKHE IPOILECCHl, JIeKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYE€HUSI CEPHOM KHMCIOThI, aMMHMaKa, a TaKkkKe COPMHUPOBAHHOCTh
IpeCTaBIeHUH 00 OOIMX HAYYHBIX NMPUHIMIIAX U IKOJOTHYECKUX IMpolsieMax XHMUYECKOTro
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIYMCIECHUS C MCIOJIB30BAaHMEM MOHSATHS
«MaccoBas JIOJIsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B MpPU XUMUYECKHUX
peaknmsax, Macchl BELECTBA WM 00BEMA Ta30B M0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEakIMM BEIIECTB, TEIUIOBOTO 3¢ dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, TPEBPALLICHNS U COXPAHEHUS SHEPTUH;
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c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IATh MPABHIIA TMOJIb30BAHUS XUMUYECKOW TOCYION U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia OOpaIIeHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IUJIAHUPOBATH M BBITIOJNHATh XUMHUYECKUH JKCIICPUMEHT
(pa3noXkeHue TMEepOKCHIa BOJOPOJAa B TPHCYTCTBUHM KaTajau3aTtopa, OIPEICICHHE CpPEIbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIUU, peaklMd HOHHOTO OOMEHa, KAa4eCTBCHHBIC pPEaKIuy Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE IKCIEPUMEHTAIbHBIX
3amad mo temaMm «Metaimey u «Hemeramib») B COOTBETCTBHHM C TPaBHIAMH TEXHHKHU
0€30MMacHOCTH TpH OOpAIEeHNUH C BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM, TTPEIICTABIISTH
pe3yNIbTaThl XUMUYECKOTO JKCIIEPUMEHTa B (OpMe 3almucH YpaBHEHUH COOTBETCTBYIOIIUX
peakiuii U GopMYITHPOBATEH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYCCKH AHAIM3MPOBATH XUMHYECKYIO HH(POPMAITHIO,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHKOB (CpEICTBAa MacCOBOM KOMMYHHKAIWu, WHTEpHET W
JAPYrHX);

chOpMUPOBAHHOCTh YMEHHUH COOJMIO/IAaTh TIpaBUiIa JKOJIOTHYECKH IIeJIeCO00pa3HOTro
MOBEJICHUS B OBITY W TPYIOBOH JEATEIBHOCTH B IEISIX COXPAHEHHUS CBOETO 370POBBS U
OKpY)KaroIIeH TPUPOJTHON Cpesibl, 0CO3HABATh OTACHOCTH BO3JICHCTBUS HA JKUBBIC OPTraHU3MBI
OTIpeICIEHHBIX BEIIECTB, MOHUMAast cMbICT rmokasarens [1JIK, moscHITh Ha mpuMepax CcriocoOb
YMEHBIIICHUS U TIPEIOTBPAIICHHS HX BPETHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIE 0OyYaroNIUXCsS C OTPaHUYCHHBIMH BO3MOYKHOCTSMH 370POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUII;

JUISL  CIIENbIX W CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE MCIOJb30BaTh peiabedHO-
TOYEYHYIO cucTeMy o6o3HaueHwuit JI. bpaiins nis 3anucu xumuueckux Gopmy.
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TEMATHYECKOE IINTAHUPOBAHMUE .

[Ipunoxenue 2

11 KJIACC
N KOJ’[I/I‘{eCTBO qgacoB
11/_11 HanmeHoBaHMe pa3je/ioB U TeM B Koutpoasubie | IIpakTuyeckue DJIeKTpOoHHbIe (L (ppPOBbBIE)
nporpamMmal cero padoTsbI padoThbI o0pa3oBaTe/ibHbIE peCypChl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
LI i )
Crpoenme atomos. Tlepuomrieckuii sakon https://resh.edu.ru/subject/lesson/64
11 n [lepnoanueckas cucteMma XUMUYECKUX 6 1
79/conspect/150988/
anemeHToB J[. 1. Meneneera
https://resh.edu.ru/subject/lesson/63
CTpo€eHuE BEIIECTBA MHOFOO6 a3nuec 75/COHSD€CU134033/
1.2 Bepem teersa. P 13 2 https://resh.edu.ru/subject/lesson/55
H 81/start/151081/
https://resh.edu.ru/subject/lesson/49
38/start/151107/
13 XHUMUHUCCKHE Peakilii 1 1 1 https://resh.edu.ru/subject/lesson/15
18/main/
Hroro mo pazgeny 30
Pasznen 2. Heoprannueckasi Xummusi
https://resh.edu.ru/subject/lesson/34
21 Meranet 8 ! 93/start/151213/
https://resh.edu.ru/subject/lesson/59
2.2 Hemeraiuisl 10 1 1 390/start/151320/
2 3 CBSI3L HeOpFaHI/I‘-IeCKI/IX n OpI‘aHI/I‘leCKI/IX 8

BCIICCTB
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https://resh.edu.ru/subject/lesson/6479/conspect/150988/
https://resh.edu.ru/subject/lesson/6479/conspect/150988/
https://resh.edu.ru/subject/lesson/6375/conspect/134033/
https://resh.edu.ru/subject/lesson/6375/conspect/134033/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/1518/main/
https://resh.edu.ru/subject/lesson/1518/main/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/

Hroro no pazneny

26

Pa3gen 3. Xumus u ;KU3HL

https://resh.edu.ru/subject/lesson/63
31 X 6 32/start/151021/
' VMU HKHSHD https://resh.edu.ru/subject/lesson/35
04/start/151485/
3.2. O06o001IeHre U IOBTOPEHUE TIPOIICHHOTO 6
Hroro no pazneny 12
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

[Tpunoxxenue 3

Ne
n/
n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

ATOM — clloKHasg yactuua. Anpo u
AJIEKTPOHHAs 000JI0YKa. DJIEKTPOHBI,
IIPOTOHBI, HEUTPOHBL. MUKpOMHUp U
Makpowmup. Jlyannu3m yacTHI] MUKPOMUDA.

https://resh.edu.ru/subject/lesso

n/6479/conspect/150988/

KBaHTOBO-MeXaHHYECKHE MMpEaACTABJIICHUA O
CTPOCHHHU aToOMaA. CocrosHne OJICKTPOHOB B
aToMCE.

[Mpunuun [laymu. DnektponHas Gopmyna
aToMOB 3JeMeHTOB. [ paduueckas
dbopmyna u npaBuio XyHaa. MHCTpyKTax
no T.b.

BanenTHbIC BO3MOKHOCTH aTOMOB
XUMHWYCCKUX JJICMECHTOB.

[Tepuonnueckuii 3akoH u [lepuoandeckas
cHucTeMa XMMUYeCKuX 3jeMeHToB /. U.
MeHnpeneeBa, X CBS3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS aTOMOB

KonTponeHas padota Nel mo teme
«CtpoeHue aTromay.

3aKOHOMepHOCTI/I U3MEHEHHMS CBOMCTB
XHMHUYECKHX 3JIEMEHTOB M UX COCAUHEHUIN

https://resh.edu.ru/subject/lesso

n/6375/conspect/134033/
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https://resh.edu.ru/subject/lesson/6479/conspect/150988/
https://resh.edu.ru/subject/lesson/6479/conspect/150988/
https://resh.edu.ru/subject/lesson/6375/conspect/134033/
https://resh.edu.ru/subject/lesson/6375/conspect/134033/

10 TpyIIam u nepuojaM. Enunas npupona
XUMH4YECKOH cBsa3U. IOHHAA CBA3b.

CBOJiCTBA KOBAJICHTHON XUMHYECKOMH

https://resh.edu.ru/subject/lesso

8 cBsi3u. BomopoaHas cBsi3b. n/5581/start/151081/
9 CBolicTBa KOBaJCHTHON XUMUYCCKOU
cBs3u. O000IICHHE.
10 KonTtponbHas pabota Ne 2 o teme  «
XuMudeckasl CBI3b».
BaneHTHOCTE. DIEKTPOOTPHUIIATEILHOCTD.
11 Crenenn okuciieHus. BemecTsa
MOJICKYJISIPHOTO ¥l HEMOJICKYJISIPHOTO
CTpOCHUS
12 [MonuMepsl opraHryecKue u https://resh.edu.ru/subject/lesso
HEOpraHu4eCcKue. n/6332/start/151021/
13 I"a3000pa3Hbie BemecTna.
14 JKunkue BemecTsa.
15 TBepapie BelecTna.
16 Cocras BemectBa. CMecH.
[ToHaTHE O AMCTIEPCHBIX CHCTEMAX.
17 HcTuHHBIC U KOJUIOUIHBIC PACTBOPBHI.
MaccoBas 107151 BEIIECTBA B PaCTBOPE
18 KounTtponsnas pa6ora Ne3 mo teme
«CTpoeHHE BEIICCTBAY.
Knaccudukanus 1 HOMEHKIATypa
19 HEOPraHMYECKUX COCAMHEHU.

I'eneTnueckas CBA3b HCOPraHn4CCKux
BCIICCTB, PA3JIMYHBIX KIIACCOB
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https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/

20

Knaccugukamms XuMHUECKUX peakuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMUYECKUX PEAKLUAX

https://resh.edu.ru/subject/lesso

n/4938/start/151107/

21

CkopocTtb peakiun. OOpaTuMble peakuy.
XUMHYECKOE PaBHOBECUE

22

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XuMmudeckoe paBHoBecHe. Pemenue 3agau.

23

[IpakTnueckas padora Ne 1. «Biausiaue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTH
XUMUYECKON PEAKLIUN»

24

DIEeKTPOIUTHUYECKAS TUCCOIHAIINS.
[MoustiTre o BogopoHOM mokasarese (pH)
pactBopa. Peakiiuu noHHOTO OOMEHa.
I'maposn3 opraHndecKux u
HEOPraHMYECKUX BEILEeCTB

https://resh.edu.ru/subject/lesso

n/1518/main/

25

I'maposus. Pemienue 3amay.

26

OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anexkTponuze
pacriaBoB

27

OKHUCAUTENHHO- BOCCTAHOBUTEIIHHBIC
peakiuu. JIEKTPOIHU3. pACTBOPOB COJIEH

28

Pewenne ypasuenuit OBP, snexrponus.

29

KonTponpHast padoTa no paznenyNed
«TeopeTndyeckre OCHOBBI XUMHUN»

30

Knaccudukaius XuMuueckux
COEIMHEHUI.
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https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/1518/main/
https://resh.edu.ru/subject/lesson/1518/main/

31

Mertamipl, UX IOJIOKCHHE B
[Teprouieckoii CUCTEME XUMHUYECKHX
anemeHToB J[. . MeneneeBa u
OCOOCHHOCTH CTpOCHHUS aToMOB. O0Iue
¢u3nvecKkrue CBOWCTBA METAIIIOB

https://resh.edu.ru/subject/lesso

n/3493/start/151213/

32

OO6mue crocoObl OTYYCHHS METAJLIOB.
DNEKTPOIIH3.

33

Koppo3us MmeTaioB U Ux CIjIaBoB.

34

CrinaBbl METAUIOB. DJIEKTPOXUMUYECKUIN
P HAPSKEHUN METaIOB

https://resh.edu.ru/subject/lesso

n/4961/start/151293/

35

XHWMHUYECKUE CBOMCTBA BAXKHEUIIINX
METaJJIOB (HaTpHil, Kaui, KalbLUH,
MarHuii, aJlOMUHUIN) U UX COeTUHEHUN

https://resh.edu.ru/subject/lesso

n/5814/start/151239/

36

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEeUHEHNN

https://resh.edu.ru/subject/lesso

n/3534/start/151266/

37

XuMHdecKre CBOMCTBA IIMHKA, JKeje3a U
HUX COEIUHEHUI

https://resh.edu.ru/subject/lesso

n/3534/start/151266/

38

[IpakTrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAJIBHBIX 33124 10 TEME
«Mertamib»"

39

Hemerannel, ux moiaoxkeHue B
[Tepuonnueckoit cucreMe XMMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

https://resh.edu.ru/subject/lesso

n/5939/start/151320/

40

duznueckue cBONMCTBAa HEMETAIIJIOB.
ANoTpomnus HEMETAUIOB (Ha puUMepe
KHCIopoa, cepsl, pocdopa u yraepoaa)

41

XHUMHYECKHE CBOMCTBA rajJloréHoB, CCphbl U
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https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/

HUX COeIUHEHUI

XVMUYECKUE CBOMCTBA a30Ta, (hocodpa u

42 .
WX COCMHCHUN
43 XHWMHUYECKHE CBOMCTBA yIJIepoa, KpEMHUS
Y UX COCTMHCHUHN
42 [TpuMeHeHre BaXXHEHIIIMX HEMETAIUIOB U https://resh.edu.ru/subject/lesso
UX COCTUHEHUI n/5913/start/151347/
O06o01enre U cucTeMaTru3alus 3HaHU 110
45 teme «Hemeramnb. quncneHHﬂuno
YPaBHCHHUSM XUMHUYECKHX PEAKIHHA 1
TEPMOXHUMHYCCKHE PACUETHI
[IpakTueckas padora Ne 3. «Pemenue
46 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
"Hemertanmmsl"»
47 Pemrenue 3amay o reme HEMETAILIBI
48 Pemrenue 3amay o reMe HeMETAIUIbI
49 KonTtponbHas padoTta Ne5 o remam
«Metamb» u «Hemeraiub»
50 Heopranudeckue u OpraHnyecKue https://resh.edu.ru/subject/lesso
KHCJIOTBIL. n/5913/start/151347/
Heopranunueckue u opraHnuecKue KUCiIOThI.
51
59 Heopranunueckue u opranuyeckue
OCHOBaHUS
53 Heopranunueckue u opraHnyeckue
OCHOBaHUS
54 AmdoTepHble HEOPraHU4eCcKue 1 https://resh.edu.ru/subject/lesso
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https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/

OpraHn4eCKruC COCANHCHM.

n/4960/start/

I'enetnueckas CBA3b HCOPraHn4YCCKUX U

55 1
OpPraHMYECKUX BEIIECTB
56 | ToroBoe TeCTHpOBAHHE. 1
Ponb xumuu B oOecrieueHUN
57 IKOJIOTHYECKOH, SHEPTeTUICCKOU U 1
MUIIEBOM 6€30MacHOCTH, pa3BUTUHN
MEIULHHBI
58 Eﬁ;jﬁ;f;eigg;S;ifﬁ:ﬁi?zmm 1 https://resh.edu.ru/subject/lesso
BaKHEHIIIX BT n/3514/start/151429/
59 XUMUS U TIPOU3BOACTBO
60 XHUMUS U CENBCKOE XO3SIHCTBO 1
61 Yesl0BEK B MUPE BELIECTB M MATEPUAIIOB 1 htips//resh.edu.ru/subject/less
n/3504/start/151485/
62 XUMHS ¥ 3J0pOBHE YEIIOBEKA 1
22_ Pemrenue 3agay nmo xumuu no tectam EI'D. 6
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://resh.edu.ru/subject/lesson/4960/start/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 11 knacc/ I'abpuensa O.C., OOmecTBo ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
«IPODAy; Akmonepnoe ob6mectBo «M3narensctBo «lIpocBemenne»

* Xumus / I'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A., AKnnoHepHO€ 001IeCTBO
«M3parenscTBO «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

* Xumus, 10 xknacc/ IN'abpuensa O.C., Octpoymos U.T'., Cnaakos C.A., AKIIMOHEpHOE
obuectBo «M3narensctBo «lIpocBemenue»

* Xumus, 11 xkmacc/ IN'abpuensa O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

[lepuoauueckas cucrema xuMuyeckux anneMmenToB J[.M.MenneneeBa, Tabnuiia
PacCTBOPUMOCTH, BHeKTpOXI/IMI/I‘ICCKI/Iﬁ PAa HAIIPAKCHUA METAJIJIOB

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru
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