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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XMMHHM Ha YpPOBHE CpeqHero oOmiero oOpa3zoBaHus pa3paboTaHa Ha
ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoi
denepanun», TpeOOBaHWUK K pe3yibTaTaM OCBOCHHS (eaepanbHOil 00pa30oBaTEIbHOM
mporpamMmel  cpemHero obmero obpazoBanus (POII COOQO), mnpencraBIeHHBIX B
®denepanibHOM rocyaapcTBeHHOM obOpazoBaTenbHoM cTangapte COO, ¢ yuérom Konnenuuu
MpernojiaBanmsi y4eOHOro TmpeaMmeTa «XuUMHUS» B 00pa3oBaTENbHBIX OPTAHU3AIUIX
Poccuiickoii @enepanvy, peanu3yIOlIUX OCHOBHBIE OO0Opa3oBaTelIbHbIE MPOrPaMMBI, U
OCHOBHBIX noyokeHnii «Ctparerun pa3ButHs BocnuTaHus B Poccuiickoir @eaepanuu Ha
nepuon a0 2025 roga» (Pacnopspkenune [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0OB K pa3pabOTKe MpOrpaMMbl MO XUMHH, K OIPEIACICHHUIO OOIIeH
CTpaTeruu OOYy4YeHHUs, BOCIUTAHUS M PA3BUTUS OOYYAIONIUXCS CpEICTBaMH y4eOHOTO
npeameta «Xumus» s 10-11 kiaccoB Ha 0a30BOM YpOBHE COCTABHIJIM KOHIENTYaJIbHbBIC
nonoxenuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTU IIeJ€H, COAep>KaHUs, pe3yJbTaToOB
00yueHus 1 TpeOOBaHMI K YPOBHIO MOJTOTOBKU BBITYCKHUKOB.

Xumuueckoe o00pa3oBaHHE, IMOJy4aeMO€ BBITYCKHMKAaMU 00Ieo0pa3oBaTelbHOM
OpraHu3alliM, SBISETCS HEOTHEMJIEMOW YacThl0o UX 00pa3oBaHHOCTH. OHO CIIYXHUT
3aBEPILAIOIINM ATANlOM Pea3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEHW, MPUCYIIMX IETOCTHON CHCTEME XHMHYECKOro 00pa30oBaHMsS. DTH IIEHHOCTHU
KacaroTcCs TO3HAHUS 3aKOHOB MPUPO/IbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPHI
YeJIOBeKAa, a TaKKe HDKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
npuponHOil cpene. Peanmusyercs Xumuyeckoe o00pa3oBaHHE OOydYaroIIMXCsS Ha YpOBHE
cpeaHero oo0miero oopa3zoBaHus CPEACTBAMU YUEOHOTO MpeaMeTa « XUMUs», COJICPKAHUE U
MMOCTPOCHUE KOTOPOTO OMpEAECHbl B MPOrpaMMe MO XUMHUH C YYETOM CHEU(UKUA HAYKH
XUMUH, €€ 3HaUYCHUS B TIO3HAHUU MPUPOJIBI U B MAaTEPHAIBHON JKM3HU OOIIECTBA, a TAK¥KE C
y49€TOM OOIIUX IeJIeH W MPUHITUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBbI
cpeaHero oomiero oopasoanus B Poccuiickoit deaeparum.

XuUMHUSL KaK DJJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HrpaeT ocoOyko pojib B
COBPEMEHHOM IMBWJIM3allMM, B CO3JaHUM HOBOM 0a3bl MarepuaibHOW KyinbTypbl. OHa
BHOCUT CBOM BKJIaJ B (POPMHUPOBAHWE PAIIMOHAILHOTO HAYYHOTO MBINUICHHS, B CO3JaHUE
IIEJIOCTHOTO TIPEACTABJICHHS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJLI U YEIOBEKA,
KoTopoe ¢GopMUpPYeTCsS B XHUMHM Ha OCHOBE TIOHMMAaHHUS BEIIECTBEHHOTO COCTaBa
OKPYXAIOILIEr0 MUpa, OCO3HAHUSI B3AUMOCBSI3U MEXAY CTPOEHUEM BEUIECTB, UX CBOMCTBAMU
Y BO3MOXHBIMH 00JIACTSIMU TPUMEHEHHS.

TecHo B3auMOJEHCTBYS C JpPYrUMH €CTECTBEHHBIMU HayKaMH, XHUMHSl CTaja
HEOTHEMJIEMOW YaCThI0 MUPOBOM KYJIBTYpPbl, HEOOXOJIUMBIM YCIOBHUEM YCIICIIHOTO TpyAa U
KU3HU KaxJoro wieHa oOmectBa. CoBpeMeHHas XMMHUs KaK HayKa CO3MaTelibHas, Kak
HayKa BBICOKUX TE€XHOJIOTMM HalpaBlieHa Ha pelleHUEe riIo0ajJbHbIX MPOOJIeM YCTONYMBOTO
pa3BUTUSI 4YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOW, MHUIIEBOW, 3SKOJIOTHMYECKOU
0€30MacHOCTH U OXPAHBI 30POBbSL.



B cooTBeTcTBUMM ¢ OOMUMU TENSIMU M MPUHIMIIAMH CPETHETO 00Iero odopa3oBaHUs
coaepxkanne mnpeamera «Xumus» (10-11 xkmaccel, 0a30BbIi  ypOBEHb U3YUYEHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOyYarouuxcs,
HEOOXOUMYI0O UM I BbIpAaOOTKA MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIHEUIHOTO
BKJIIOUEHHUSI B KH3Hb COLIMyMa, MPOJOJDKEHHsI 0Opa3oBaHUs B PA3IMYHBIX O0NACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapnsomuMu ipeaMera «XuMHus» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» U «OOm@ass U HeopraHW4eckas XHUMHs», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHMs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMA 3HAHUH MO0 HEOPraHUYECKON XUMUH (C
BKJIIOUCHUEM 3HAaHWM M3 OO0IIel XMMUHU) U OpraHuueckod xumuu. PopMupoBaHuEe TaHHOU
CUCTEMbl 3HAHUW TPU M3YUYEHUU MpeaMeTa O0O0ECreyruBaeT BO3MOXKHOCTb PacCMOTPEHUS
BCETr0 MHOT00Opa3us BEIIECTB HA OCHOBE OOLTUX MOHATUN, 3aKOHOB U TEOPUM XUMUHU.

CtpykTypa conaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuveckas Xumus» chopMUpOBaHA B MPOTpaMMe MO XMMHHU Ha OCHOBE CHUCTEMHOIO
MOAX0Jla K M3YYCHHUI0 Y4EeOHOTO Marepualia U 00YyCJIOBJIEHAa MUCTOPUUYECKH O0OOCHOBaHHBIM
pa3BUTHUEM 3HAHUUN HaA OMpPENIETEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHuuecKoit
XUMHH BELIECTBA pPACCMATpPUBAIOTCS HA YPOBHE KIACCUYECKOW TEOPUU CTPOCHUS
OpPraHUYECKUX COCIMHEHUM, a TaKKE€ Ha YPOBHE CTEPECOXHUMHUYECKHX U AJIEKTPOHHBIX
MPEACTABICHUI O CTpOeHUU BellecTB. CBeeHnst 00 U3ydyaeMbIX B Kypce BelllecTBaxX JaroTcs
B Pa3BUTUU — OT YTJIEBOJIOPOJIOB /IO CJIOKHBIX OMOJIOTMUECKM aKTHUBHBIX COEIUHEHUH. B
Kypce OpraHMYeCKON XUMHH MOJY4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmero  oOpa3oBaHUsl TEpPBOHAYAIBHBIE TMPEACTABICHUS O XUMHUYECKOM  CBA3W,
KJIacCU(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS,
0 XUMHUYECKON PEAKIINH.

[Ton HOBBIM yIJIOM 3peHUs B MpeaMeTe «XUMUs» 0a30BOr0 YPOBHSI pacCMaTPUBACTCS
M3Y4YEHHBI Ha YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUsS TEOPETUYECKUM Marepuan u
(aKTOJOTUYECKHUE CBEJCHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4YaCTHOCTH, B
Kypce «OO11as 1 HeopraHu4eckass XUMUsS» 00y4arolUMCs MPEJOCTaBISIETCS BO3MOKHOCTh
OCO3HaTh 3HAYEHHE MEPUOJAMYECKOr0 3aKOHA C OOIIETEOPETHUYECKUX U METOJ0JIOIrMYECKUX
MO3UIMH, TIIyOKEe TOHSATh MCTOPUYECKOE H3MEHEHHE (YHKIMHA HSTOro 3akoHa — OT
00001I1aroIeH 10 OOBACHSIONICH U TPOTHO3ZUPYIOIICH.

Ennnast cucteMa 3HaHUN 0 BaXKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH, CBOMCTBAX
U TOPUMEHEHHM, a TAaKXKE€ O XMUMHUYECKHX PEaKIMsIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX
MpOTEKaHus JonoiaHAeTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu COJEpPKAHUS, UMEIOIITUMHU
KYyJIbTYPOJIOTHYECKUN ¥ TMPUKIATHOW XapakTep. DTU 3HAHHS CIIOCOOCTBYIOT NMOHUMAHUIO
B3aMMOCBSI3M XMMHHM C JPYTMMH HayKaMH, PAacKphIBAIOT €€ POJib B IO3HABATEIbHOW M
MPAKTUYECKOM JESITEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIMTAHHUIO YBAXKEHUS K MPOIIECCY
TBOpYECTBA B OOJACTH TEOPUM U MPAKTUYECKUX MPWIOKEHUNH XUMHUHU, MOMOIaroT
BBIIIYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEeMax,
CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh HH(POPMAIHMIO W TPUMEHATH €€ s
MOMOJHEHUs  3HAaHWM,  pPEIIeHUSI  MHTEJUIEKTyalIbHBIX M DKCHEPUMEHTAJIbHbBIX
UCCIIeIOBATENbCKUX 3a/ady. B 1enom copepkanve yuyeOHOro npeamera « XUMHs JaHHOTO



YPOBHSI NU3Y4YEHUSI OPUEHTUPOBAHO HA (DOPMHUPOBAHKE Yy OOYIAIOIINXCSI MUPOBO33PEHUYECKOM
OCHOBBI I TOHUMaHUS (PUWIOCOPCKUX UACH, TaKMX KaK: MaTepUaTbHOE EIUHCTBO
HEOPTraHUYECKOTO U OPraHUYECKOTO MUPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOCHHEM, I103HABAEMOCTbh MPUPOJIHBIX SBJICHUN NyTEM SKCHEPUMEHTAa U PEIICHUS
MIPOTUBOPEYHNI MEXKTy HOBBIMU (haKTaMH U TEOPETUUYCCKUMU TPEINOCHUTKAMH, OCO3HAHUE
PO XMMHHM B PEIICHUU OHKOJOTMYECKUX TpodsieM, a Takke MpodieMm cOepekeHus
HSHEPreTUYECKUX PECYPCOB, CHIPhS, CO3AAHMS HOBBIX TEXHOJIOTHI U MaTepUaoB.

B mnnane pemieHus 3ajad BOCIUTAHUSA, Pa3BUTHUS U COLMAIM3ALMUA OOyJaroUuxcs
NPUHATHIE MPOTPAMMOM MO XMMHUHU TMOAXOABI K OIMPEACIICHUIO COJACPKAHUS U MOCTPOCHHUS
npeaMeTa MpeaycMaTpuBaroT (OPMHPOBAHWE YHUBEPCANBHBIX Y4YEOHBIX JCHCTBUH,
MMEIONMX 0a30BO€ 3HAUECHHWE IS PA3IMYHBIX BUJOB ACSATEILHOCTU: PEIICHUS MPOoOJieM,
MOMCKa, aHalu3a U 00paboTku HH(OpPMAIMK, HEOOXOIUMBIX HJisi MPUOOPETEHHUS OIbITa
MPAKTUYECKOM U HCCIIEIOBATEIIbCKOM JEATENbHOCTH, 3aHUMAIONIEH Ba)XXHOE MECTO B
MMO3HAHUU XUMUHU.

B mpaktuke npenogaBaHusi XUMHHM KaK Ha YPOBHE OCHOBHOTO 0OIEro oOpa3oBaHMS,
TaKk M Ha YpPOBHE CpEJHEro oOIIero oOpa3oBaHUs, MPU OMPEACIICHUH COJIepKaTEeIbHON
XapaKTepUCTUKU LENEeH U3YUYEHHs MpeIMeTa HalpaBJICHUEM MEPBOCTENEHHONW 3HAYMMOCTH
TPaJAUIIMOHHO TpuU3HAETCS (OPMHUPOBAHME OCHOB XHUMHYECKOM Hayku Kak oOJacTu
COBPEMEHHOT'0 €CTECTBO3HAHMUSI, MPAKTUUYECKON ACSATEILHOCTH YelIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOIMYECKOM TOYKHM 3pEHMS TaKOM MOAXOHA K
ONpEIEJICHHIO LIeJIeH U3YUEHHUS IPEIMETA SIBJIIETCS BIIOJHE OMPABIAHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUS TJIABHBIMU LEJISIMUA U3YUYEHHUS MpeaMeTa « XUMUs» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) aBisitoTCS:

e (opMUPOBAaHHE CHCTEMbl XHMHYCCKMX 3HAHWHM KaK BaKHEWIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYyYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIOUEBBIE TTOHSATHUSA,
dbyHIaMEHTAJIbHBIE 3aKOHBl U TEOPUU XMUMHUU, OCBOEHHUE SI3bIKa HAYKH, YCBOCHUE U
MMOHMMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

e (opMupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOAAaX MO3HAHUS BEIICCTB
M XAMHYECKHX  pEaKIui, HEOOXOAUMBIX JJisi  TOPUOOPETCHUS  yMEHUI
OPUEHTUPOBATHCSA B MHPE BEIIECTB M XUMUYECKUX SBJICHHM, UMEIIIMX MECTO B
IIPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHUW M CHOCOOOB JEATETHLHOCTH, CBS3aHHBIX C HAONIOJCHHEM U
OOBSCHEHHEM XUMHUYECKOTO JKCIIEPUMEHTA, COONIOACHUEM TMPaBWI OE30MacHOTO
oOpallleHUsI C BEIIECTBAMM.

Hapsiny ¢ aTuM, coniep:katesibHasi XapakTEpUCTHKA 1LIeJIed U 3a/1ad U3y4eHHUsl MpeaMeTa
B IporpaMmMe IO XUMHUM YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMU
MIPUOPUTETAMHU B CUCTEME CpeaHero obiero oopasoanus. CeroHs B MPerogaBaHUN XUMUHU
B Oouiblliell CTENMEHW OTHAETCA MPEANOYTCHHUE MPAKTUYECKOW KOMIIOHEHTE COJIEepPKaHUS
oOy4eHHsl, OpPUEHTUPOBAHHOW Ha TMOATOTOBKY BBIYCKHHMKAa 00II€00pa30BaTeIbHOM
OpraHu3alliM, BJIAJICIONIET0 HEe HAOOPOM 3HAHUW, a (QYHKUIHMOHAIBHOM TI'PaMOTHOCTHIO, TO



€CTh CIOCO0aMH ¥ YMEHHUSIMH aKTUBHOTO TMOJIYYE€HUS 3HAHUIN U MPUMEHEHUS UX B peaJbHOU
’KU3HU JJIS1 peIICHUS MPAKTUYECKUX 3a/1a4.

B cBf3u ¢ »TMM npu HM3yyeHUM npeaMeTa «XUMHs» JTOMUHHUPYIOIIEE 3HAUEHHE
IpUOOPETAIOT TAKUE LIETU U 3a/1a4H, KaK:

amanrtanus OOy4arolmuxcs K YCIOBUSM JAMHAMUYHO Pa3BUBAIOIIETOCS MUDA,
dbopMUpoBaHHE HUHTEIUIEKTYalbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOATEIbHOMY IPUHATUIO TIPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyalUsIX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHUEM;

dopMupoBaHHe y OOYyYarOIIUXCsS KIHOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIH),
UMEIOLUX YHHUBEPCATbHOE 3HAYCHHE Ui PAa3IMYHBIX BHUIOB JCSTEIBHOCTH: PEIICHUs
npo0JseM, MOUCKa, aHanu3a U 00pabOTKU MH(OpMALMU, HEOOXOOUMBIX I MPUOOPETEHHS
OTbITa JEATEIBbHOCTH, KOTOpasl 3aHUMAeT Ba)XKHOE MECTO B MO3HAHUU XMMHH, & TAKXKE JJIS
OLIGHKM C TIO3UIMM 53KOJOTMYECKOW O€30MaCHOCTH XapakTepa BIMSHUSA BEIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX  HMHTEPECOB, HWHTEIJICKTyallbHBIX W TBOPYECKHUX
CIOCOOHOCTEN 00yYarommxcs: ClIOCOOHOCTH CaMOCTOATENIBLHO MPUOOpPETaTh HOBBIE 3HAHUS
[0 XMMHUHU B COOTBETCTBUM C >KU3HEHHBIMHM NOTPEOHOCTAMHU, UCIOJIb30BaTh COBPEMEHHbBIE
MH(GOPMALlMOHHBIE TEXHOJIOTUU JJI1 NMOMCKAa M aHaiu3a Y4eOHON M Hay4HO-IOIYJISIPHOM
uH(POPMAIIMN XUMAYECKOTO COACPKAHMS,

dbopMupoBaHHEe M pa3BUTHE Yy OOYYAIOIIMXCS aCCOLUMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOJIOATENbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPble OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MpH IUJIAHUPOBAHUU M TPOBEACHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHHE y OOyYarommxcsi yOexJAEHHOCTH B T'yMaHHCTHYECKOW HaIpPaBICHHOCTH
XUMUHM, €€ BAXXHOM pOJAM B pEUICHUU TJI00adbHBIX MOpOOJEeM pPalMOHAIBHOTO
IPUPOIONIOIB30BaHUS, TIOTIOJIHEHNS SHEPreTUYECKIX PECYPCOB M COXPAHEHUsS MPUPOJAHOIO
paBHOBECHSI, OCO3HAHUS HEOOXOJWMOCTH OEpEek)HOr0 OTHOILEHUS K MPHUPOAE U CBOEMY
3I0pPOBBIO, @ TaKKe€ MPHOOPETEHHUsSI OMbITa HCIOJB30BAHUS TOJYYCHHBIX 3HAHUW MJIs
MPUHSTHS TPAMOTHBIX PEIICHUIA B CUTYaIIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSMHU.

B ydebHOM mnaHe cpenHero oOmiero oOpa3oBaHUs TpeAMET «XUMHs» 0a30BOT0
YPOBHS BXOJUT B COCTaB MpeaMETHON 001acTu «EcTecTBeHHO-HAayUHbIE PEAMETHI.

OO11ee ynco 4acoB, OTBEAEHHBIX JIJIS U3yUEHUSI XUMHU U, Ha 0230BOM YPOBHE CPEIHETO
oO1iero odpa3zoBanus, cocrasiser 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepento), B 11
Kiacce — 34 gaca (1 gac B Hezeto).

COJAEPKAHUE OBYYEHUSA

11 KJTACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU



XUMHUYECKUN 3JeMeHT. AToM. Sapo aroma, H30TOIBI. OJEKTPOHHAs 000J0YKA.
DHepreTMveckue YpOBHHU, TOAYPOBHH. ATOMHBIE opOuTamu, S-, P-, d- DJIEMEHTHI.
Oco0OeHHOCTH pachlpeiejIeHUs] AJIEKTPOHOB MO OpPOUTANIIM B aTOMax JJIEMEHTOB IEPBbIX
YEeTBIPEX MEPUO0B. DIIEKTPOHHASI KOHPUTYpaLIHs aTOMOB.

[Tepuonnueckuit 3akoH u llepuomnueckass cucrema XuMudeckux siaemeHToB JI. U.
MenpneneeBa. CBs3b NMEPUOAUYECKOrO 3akoHA W IlepmoanyecKoil CUCTEMBI XUMHUYECKUX
sanemeHToB J[. 1. MeHeneeBa ¢ COBpEMEHHOM TEOPUE CTPOCHUSI ATOMOB. 3AKOHOMEPHOCTH
U3MEHEHHSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM MPOCTHIX M CIOXKHBIX
BEILIECTB M0 IPyNnaM U rnepuogaM. 3HaUY€HUE MEPUOANIECKOrO 3aKOHA B PA3BUTUHU HAYKHU.

CrpoeHue BellecTBa. XUMHUYECKas CBSI3b. BUABI XUMUYECKOW CBSI3U (KOBaJICHTHAS
HETIOJISIpHAs U TOJISIpHAs, MOHHAsA, MeTajInueckas ). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM
XUMUYECKOM CBsi3u  (OOMEHHBIA M JIOHOPHO-aKIENTOpHBIN). BomopogHass  CBs3b.
BaneHTHOCTB. DneKTpooTpUIAaTENbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATUOHBI U AaHHOHBI.

BemecTtBa MOJIEKYJISIDPHOTO W HEMOJIEKYJISIPDHOTO CTPOEHHsA. 3aKOH IIOCTOSHCTBA
COCTaBa BEIIECTBA. THIIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEILECTB OT
THIA KPUCTAJUTMYECKON PEIIETKH.

[TonsTue o mucnepcHbIX cucteMax. VMIcThHHBIE M KOJUIOWIHBIE pacTBOpbl. MaccoBas
JI0JIS1 BEIIECTBA B PACTBOPE.

Knaccudukanuss HeopraHudeckux coeauHeHuil. HomeHkiatypa HeOpraHMYeCKUX
BENIECTB. ['eHETHYECKasl CBSI3b HEOPTaHMYECKUX BEIIECTB, MPUHAIICKAINMNX K PA3TUYHBIM
KJ1accam.

Xumuueckas peakuus. Kmaccupukaiuss XUMUYECKUX PEaKIMidi B HEOPTAaHUYECKOU H
OpPraHUYeCKON XUMHUHU. 3aKOH COXPaHEHHsS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPALICHUS SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKopocCTh peakuuu, €€ 3aBUCUMOCTb OT pa3auyHbIX (hakTopoB. OOpaTHMble pEaKIUH.
Xumunueckoe paBHoBecHe. DAKTOPBI, BIMSAIONIME HA COCTOSSHUE XUMUYECKOTO PAaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekTponutuueckas auccornuanusa. CuiibHbIC U clladble MeKTpoJuThl. Cpella BOIHBIX
PacTBOPOB BEIIECTB: KUCHAs, HEUTpaIbHAas, IIEIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIepUMEHTaIbHBIE METO/IbI U3YyUEHHS BEIIECTB U UX MPEBpAICHUN: TEMOHCTpALIM
tabnur «[lepuoandeckas cucrtema xumudeckux eMmenToB [[. . MenpaeneeBay, nydeHnue
MoOJeNied KPUCTAJUIMYECKUX PEHIETOK, HAOMIOJEHUE M OINUCAHUE JEMOHCTPALMOHHBIX M
71a00paTOPHBIX OMBITOB (pa3yoXKEeHUE MEePOKCHIa BOAOPOAA B MPUCYTCTBUM KaTalu3aTopa,
ONPENEICHUE CpEeNbl PACTBOPOB BELIECTB C IIOMOIIBI0 YHUBEPCAJIBHOTO HWHAMKATOPA,
peaKkuu HWOHHOTO OOMEHa), MPOBEACHHE MPAKTHUECKOW paboThl «BnusHME pasmTuyHBIX
(haKTOPOB HA CKOPOCTh XUMHUYECKON PEaKITHI.

Pacuérurlie 3agaun.

Pacu€rbl 1m0 ypaBHEHUSM XHMHUYECKHX PEAKIUi, B TOM YHCIE TEPMOXUMHUYECKHUE
pacu€Thbl, pacu€Thl C KCIIOIB30BAHUEM MOHITUS «MACCOBAs JOJISI BEIIECTBAY.

Heopranuyeckasi Xumms



Hemeramnbl. Ilonoxxenue HemertaiuioB B Ilepmommyeckoi cucTteMe XHMHYECKHX
sanemenToB J[. . MenzaeneeBa U 0COOEHHOCTH CTpOEHHsSI aTOMOB. DU3NYECKUE CBOMCTBA
HEMETAUIOB. AJIIOTpOnusi HEMETaUIOB (Ha TpUMepe Kuciopoaa, cepbl, ¢ocdopa u
yriepona).

XWMHYECKHE CBOMCTBA BXKHEUIIMX HEMETALIOB (TajOTEHOB, CEphl, a30Ta, docdopa,
yriepoga M KpPEMHHUS) U UX COCIUHEHUH (OKCHAOB, KHUCIOPOJCOACPKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COEJTUHEHU ).

[IpruMeHEHNE BAXKHENIIIMX HEMETAUIOB U X COECTUHEHUIA.

Meramnel. [lonoxenue MetamnoB B [lepuoandeckoi cucteMe XUMHUYECKUX AJIIEMEHTOB
. . MengaeneeBa. OcCOOEHHOCTH CTPOCHHSI SJICKTPOHHBIX OOOJOYEK aTOMOB METAJUIOB.
O6mue ¢usznueckue cBorcTBa MeTawioB. CIUIaBbl METALIOB. DJIEKTPOXHUMHUYECKUH P
HaIpsHKEHU METaJUIoB.

XHUMHUYECKHE CBOMCTBA BAXKHEWINIMX META/UIOB (HATpUM, Kajaui, KajablUi, MarHuu,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUI.

OO6mue crnocoObl NoTydYeHHsI MeTAIIOB. [I[puMeHeHne MeTaioB B OBITY U TEXHUKE.

OKCIepUMEHTAIbHBIE METOJbl WM3Y4YCHMs BEIIECTB M WX MPEBPAIICHUN: H3y4YCHUE
KOJUIEKIIMU «MeTaibl U CIUIaBbl», 00Pa3I[0B HEMETAIUIOB, PEUICHUE DKCIIEPUMEHTAIBHBIX
3ajay, HaOJIOJIEHWE U ONHUCAaHUE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX  OIBITOB
(B3auMoeiicTBHE THAPOKCUIA ATTFOMUHUS C pPACTBOPAMH KUCJIOT U I1IeJI0UYEH, KAYECTBCHHbBIC
peaKlMK Ha KAaTUOHBI METAIIIOB).

Pacuérnble 3anaum.

Pacuértel Macchl BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, pacu&Thl Macchl (00BEMA,
KOJINYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XHUMHUSA U KU3Hb

Ponp xmmum B o0OecrnieYeHUH DKOJIOTHYECKOM, DHEPreTHYSCKOM U  IHUIIEBOU
0e30MacHOCTH, Pa3BUTUU MEIUIMHBL. [oHSATHE O HAyYHBIX METOJAaX MO3HAHUS BEIIECTB U
XAMUYECKUX PEAKIIUAM.

[IpencraBienuss o0 OOMMX HAYYHBIX MPUHIUNAX MPOMBIILICHHOTO TOJy4YeHUS
BAYKHEHUIIINX BEILICCTB.

UenoBek B MHpPE BEHIECTB M MATEPUAJIOB: Ba)KHEWIIHME CTPOUTENIbHBbIE MaTEpHUaIbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPACKH, CTEKJIO, KEpaMHKa, MaTEpUabl ISl SJIEKTPOHUKH,
HaHOMAaTepUAaJIbl, OpPraHUYECKUE U MUHEPAJIbHBIC YA00pEHUS.

XuMusl ¥ 30pOBbE YeJIOBEKa: MpaBuiia UCIOIb30BAHUS JIEKAPCTBEHHBIX IMPENapaTosB,
nmpaBuia O€30MAaCHOTO WCIIONB30BAaHUS TMPENaparoB OBITOBOM XWUMHU B TOBCEIHEBHOMN
KU3ZHU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanus MexnpenMeTHbIX CBS3€H MPU U3YYeHUU 001el U HEOPraHUYECKON XUMHU
B 11 kjacce OCyIECTBISETCS 4Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATUH, SBISIOMIUXCS CUCTEMHBIMHU JUIsl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.



OOmme ecTecTBEHHO-HAyYHbIC TOHSATHS: HAY4YHBIA (PaKT, THIOTE3a, 3aKOH, TEOpHS,
aHanM3, CHUHTE3, KiIacCcUpUKanus, TEPUOJUIHOCTh, HAOIIOJACHUE, OKCIICPUMEHT,
MOJENIUPOBAHUE, UBMEPEHUE, SIBIICHHE.

@®u3nka: Matepusi, SHEPrus, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE€ COCTOSIHHUE BENIeCTBa, (U3MUECKUE BEITWYMHBI W CAWHHIBI HX H3MEPCHUS,
CKOpOCTBb.

buonorus: knetka, opraHu3M, sKocuctema, Ouochepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OPraHu3Me.

["eorpadusi: MuHEpabl, TOPHBIC TTOPOIBI, TTOJIE3HBIE HCKOITAEMbIC, TOTLTUBO, PECYPCHI.

TexHoyorusi:  XUMHUYECKas  MPOMBIIUICHHOCTh,  METAJUIypTusi,  MPOU3BOICTBO

CTPOUTCIIBHBIX MaTcpuajiosB, CEJIBbCKOXO03SMCTBECHHOC IIpOU3BOACTBO, IIUIcBasi
IIPOMBIINIJIICHHOCTD, (bapMaI_[eBTI/ILIeCKEUI IMIPOMBIIIJIICHHOCTDL, IMTPOU3BOACTBO KOCMCTHYCCKHX
Impcraparos, IMPON3BOACTBO KOHCTPYKIMOHHBIX MaTcpuaoB, QJICKTPOHHAsA

IMPOMBIINIJIICHHOCTh, HAHOTCXHOJIOTH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOTPAMMBI 110 XMMHWHN HA
bA30BOM YPOBHE CPEJIHEI'O OBIIIEI O OGPA3OBAHHMA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHUSI OO0yYarOUIUMMCS
IporpaMM  CpefHero oomero o0pa3oBaHus  (JIMUYHOCTHBIM, METAalpeAMETHBIM U
npeaMeTHbIM).  HaydHo-MeToaudeckoil  OCHOBOM Uil  pa3pabOTKU  IUIAHUPYEMBIX
pE3yNbTaTOB OCBOEHUSI MPOrpaMM CPEIHEr0o OO0IIero oOpa30BaHUs SIBISETCS CHUCTEMHO-
NEATEIBHOCTHBIN MOAXO/I.

B cooTBeTCTBUM € CUCTEMHO-AEATEIBHOCTHBIM MOAXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS MpeaMera «XHUMHsS» Ha YPOBHE CpPEAHEro O0IIero oOpa3oBaHUs
BBIJICTICHBI CJIEAYIOIINE COCTABIIAIOIIME:

OCO3HAaHME 00YUYAIOIIUMUCS POCCUUCKON IpakAaHCKOW MIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOTPEIEIICHHIO;

HaJM4Me MOTUBAIMH K O0YyUCHHUIO;

I[eJICHATIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUH JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAAUIUI 0a30BOM HAYKH XUMUU;

TOTOBHOCTB M CITOCOOHOCThH O0YYaloIIUXCsl pyKOBOJCTBOBATHCSA B CBOEH JE€ATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMHA YCTaHOBKAaMH, NPUCYIIMMHU LEJIOCTHOM CHCTEME XUMHUYECKOTO
oOpa3oBaHus;

HaJM4Me MPABOCO3HAHUS SKOJOTMYECKOM KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LEIU H
CTPOUTH KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3YNbTAThl OCBOCHHUS IpeaMeTa «XHUMHS» JOCTUTaloTCs B €IMHCTBE
yueOHOM UM BOCHUTATENBHOM JESITENIbHOCTH B COOTBETCTBHM C T'yMaHUCTUYECKUMH,
COLUOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU M HWJ€AIAMU POCCHUKUCKOIO



IPKIAHCKOTO OOIIEeCTBa, MPUHSITHIMA B OOIIECTBE HOPMAMHU W TpaBUJIAMU TOBEICHUS,
CIIOCOOCTBYIOIIIMMHU ~ TIPOIIECCAM  CAMOIIO3HAHMS, CAMOPAa3BUTHS W  HPABCTBEHHOTO
CTaHOBJICHUSI JIMUHOCTU O0YYarOIITUXCSI.

JInuyHOCTHBIE pe3yJIbTaThl OCBOCHMUS npeamMeTa «XUMUD» OTpakaroT
c(hOpPMHUPOBAHHOCTH OIBITA TIO3HABATEIHLHON M MPAKTUYECKON JACATEIBHOCTH O0YJAFOIITNXCS
0 pean3aluy MPUHATHIX B OOLIECTBE [IEHHOCTEH, B TOM YHUCJIE B YaCTH:

1) rpaaaHCKOro BOCIIUTAHUSA:

OCO3HaHMsI OOYYaIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX IIpaB M 00sS3aHHOCTEH,
YBOKEHUS K 3aKOHY M MIPABOIOPAJIKY;

MPEJCTABICHHUS] O COI[MATBHBIX HOpMaxX M MpaBUJIaX MEXKIJIMWYHOCTHBIX OTHOILICHHUM B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEIBHOCTH TIPH CO3JaHUM YUYEOHBIX
MIPOCKTOB, PEIICHUWH Y4YeOHBIX M TI03HABATEIbHBIX 3aJ]ay, BBHIIIOJIHCHUHN XHUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY WU apryMEHTHI
JIPYTUX TIPU aHAIU3€ PA3IMYHbIX BUJIOB YUCOHOU NI€SITENHHOCTH;

2) NaTPUOTUYECKOTO BOCIIUTAHMSA

IIECHHOCTHOTO OTHOIIEHMUS K HMCTOPUYECKOMY M HAy4YHOMY HAcCJEIHUI0 OTEUYECTBEHHOM
XHUMHH;

YBaKEHUS K MPOIECCY TBOpUYECTBA B 00JIACTU TEOPUM U MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHIKCHUS HAYKH €CTh Pe3yJIbTaT JINTEIbHBIX HAOII0ICHUM,
KPOMOTJIMBBIX IKCIEPUMEHTAJIbHBIX ITOMCKOB, MOCTOSTHHOT'O TPY/1a YUYEHBIX U MPAKTUKOB;

WHTEpECa U TO3HABATEJIbHBIX MOTHBOB B IOJIYYEHHU M TIOCICAYIOIIEM aHaIU3e
nH(pOpMaIUHU O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, TUYECKOTO MOBECHHUS;

CITIOCOOHOCTH OIICHMBATh CHUTYallUHM, CBS3aHHBIE C XUMHUYECKUMHU SIBIICHHSMH, U
MIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTHUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH,

TOTOBHOCTHU OLICHUBATh CBOE TOBEICHUE M TOCTYNKH CBOMX TOBAPHUILEHA C MO3ULIUAU
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ATUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MMOHMMAaHMS LIEHHOCTEH 310pOoBOTO M Oe30macHOro odpasa >KM3HHU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U TICUXUYECKOMY 3710POBbIO;

coOMI0/IeHrs MpaBUl OE30MacHOTO OOpaIeHHs C BEHIECTBAMU B OBITY, MOBCETHEBHOU
KU3HU U B TPYJIOBOU JIEATEIIBHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ HHAWBUAYAJTHHOTO M KOJUICKTUBHOTO 0O€30MacHOTO
MOBEJICHUA B CUTYaIIMX, YTPOXKAIOLIKX 3[I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHMSI TIOCJIEACTBUNA U HEMPUATUSI BPEIHBIX MPUBBIUCK (YHMOTPEOJCHUS aTKOTOJIs,
HapKOTUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4YEOHO-HCCIIEIOBATENbCKON 1E€ATEIbHOCTH,
OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUAAX AEATEIHHOCTH;

YCTAHOBKM Ha AaKTHUBHOE YYacTHE€ B pPEIICHHHM IPAKTUYECKUX 3a7a4 COLUAIBHOU
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUEHHUIO Mpodeccuil pa3indHoro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHMS IPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXKEHHUS K TPYLY, JIOJAM TPpyAa U pe3ysbTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIILHOW TPAeKTOPUM 0Opa3oBaHMUs,
Oynymed mpodeccun H peanu3alid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CHIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEN 00111€CTBa;

6) IK0JIOrNYeCKOTro BOCTIMTAHUS

HKOJIOTMYECKH  I€JIeCOO0PAa3HOr0  OTHOLIEHHMSI K MPUPOAE, KAaK  HCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAaHUs  TJIOOAJIBHOTO  XapakTepa  SKOJOTMYECKHX  NIpo0ieM,  BIHSAHHS
DKOHOMMYECKHX IIPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOW CPEIBI;

OCO3HaHUS HEOOXOAMMOCTH MCIOJIb30BAaHUS JOCTHOKEHUM XUMHHM JUIsl PELICHUS
BOIIPOCOB PAllMOHAIBLHOTO IIPUPOIOIIOIB30BAHU;

AKTUBHOI'O HEIIPUATHUS JEUCTBUN, IPUHOCALIUX BPEJ OKPYXKAIOLIEH IPUPOJHON cpene,
YMEHHS IIPOTHO3UPOBATh HeOJIaronpusTHHIE JKOJIOTHYECKHUE NOCJIEICTBUSA
MPEANPUHUMAEMBIX IEUCTBUI U MTPENOTBPAIIATh UX;

HaJIM4yusl Pa3BUTOIO SKOJIOTMYECKOTO MBIIIJIEHUS, JKOJOTMYECKON KYJBbTYPBI, OIbITa
NEATEIIBHOCTH DKOJIOTMYECKOM HANPABICHHOCTH, YMEHHMS pPYKOBOJICTBOBATHCS HMHU B
MO3HABATEJIbHONW, KOMMYHUKAaTUBHONW M COIMAJIILHOW TMPAKTHKE, CIIOCOOHOCTH U YMEHHS
aKTUBHO MPOTUBOCTOSATH UAEOJIOTHH XeMO(pOOHH;

7) UEHHOCTH HAYYHOI'O MO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOILIECTBEHHOW MPAKTHKY;

MOHUMAaHUs CNEeUU(PUKA XMMUU Kak HAyKH, OCO3HaHUS €€ poiau B (POpMUPOBAHHUU
pPalMOHAJIBHOIO HAY4YHOTO MBIIUICHMS, CO3JIaHUM LEJOCTHOrO TMpeACTaBiIeHUS 00
OKPYKAIOIIEM MHUPE KAK O E€IWHCTBE MPUPOABI U YEIOBEKAa, B IO3HAHUHM NPHUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH npoOaeM COXpaHeHUs! MPUPOTHOTO PaBHOBECHS,

yOexKAEHHOCTH B O0COOOM 3HAUMMOCTH XMMHH Ui COBPEMEHHOHN LMBHIM3ALMU: B €€
I'YMaHHCTHYECKOW HAMPAaBIEHHOCTH U BaKHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepuaIbHOM
KyJbTYpbl, pEIIEHUH TJI00adbHbIX MPOOJeM YCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA —
CBIPHCBOM, DHEPreTHMYCCKOM, IHINEBOM M DSKOJIOTHYECKOW OC301aCHOCTH, B Pa3BUTUHU
MEIHUIMHBI, 00E€CIIEYCHUH YCIOBUM yCIEIIHOTO TPyAa U 3KOJOTUYECKH KOM(DOPTHOM KU3HU
Ka)kJIOro 4jeHa oOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: MOHMMAHHUS CYIIHOCTH METOAOB ITO3HAHMS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIb30BaTh MOJy4aeMbl€ 3HAHUS
IUIA aHaln3a M OOBSCHEHUS SIBICHUN OKPYXKAIOLIEr0 MHUpa W MPOUCXOIANIMX B HEM
W3MEHEHUH, YMEHHS JenaTh OOOCHOBAaHHBIC 3aKIIOYEHHUS HAa OCHOBE HAy4YHBIX (PAKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOIYYEHHUSI T0CTOBEPHBIX BBIBOJOB;



CIIOCOOHOCTH CaMOCTOSATENILHO HCIOJIb30BaTh XUMUYECKHAE 3HAHUS IS PEIICHUS
po0JIeM B PEATbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K IO3HAHHIO M UCCIIeIOBATEIbCKON eI TEIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHWM 10O XHMHH B COOTBETCTBHU C >KU3HCHHBIMH
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM Tpylda B pa3muuHbIX cdepax mnpodeccuoHamIbHOU
JESTSIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHUS Y4E€OHOro mpenmera «XuMus» Ha YpOBHE
CpelHero o01ero oopa3oBaHus BKIOYAIOT:

3HaYUMBbIE JJIs1 POPMHUPOBAHUS MHUPOBO33PEHUS OOYHAIOIIUXCS MEKAUCLUILIMHAPHBIE
(MexnpenMeTHble) OOLIEHAYYHbIE MOHATUSA, OTPaKAIOUINE LEIOCTHOCTh HAYYHOU KapTHUHBI
MHUpa U cnelupuKy METOJ0B MMO3HAHMS, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BELIECTBO, DHEPIUs, SIBJICHHE, NPOLECC, CUCTEMa, HAy4yHbIM (hakT, MPHUHILIMI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpUSs, UCCIEA0BaHNe, HAOIIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U
Jpyrue);

YHUBEpCalbHble  y4yeOHblE  ACHCTBUSA  (MO3HABaTENbHbIE, KOMMYHHUKAaTHUBHBIE,
peryisTuBHbIe), oOecneunBaromme (HopMupoBaHue (YHKIMOHATBHOM TPaMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00y4aroIInXCsl;

CHOCOOHOCTh ~ OOYYarOIIMXCS  MCIOJb30BaTh OCBOCHHBIE  MEXAMCLUUILIMHAPHBIE,
MHPOBO33PEHUYECKHUE 3HAHMS U YHUBEpCAIbHbIE y4eOHBbIE JNEHCTBUA B IMO3HABATEIILHON U
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAIOT OBJIAJIEHUE YHHUBEPCAIBHBIMU YUEOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSMHU.

Ogy1ageHHe YHHMBEPCAJIbHBIMU YUeOHbIMHU N03HABATEIbHBIMH IeHCTBUSIMU:

1) 6a3oBble JIOrHYeCKHUE TeHCTBHUA:

CaMOCTOSATENbHO (OPMYIUPOBATh M aKTyalIM3UPOBaTh NpPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIpE/ICIIATh LIETN ACSITENbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHUTB PE3YyJIbTAThI IEATEIIBHOCTH C MOCTABJICHHBIMU LESIMU;

MCIIOJIb30BaTh MPU OCBOCHHUM 3HAHUN MPHUEMBI JJOTMYECKOTO MBIIUICHUS] — BBIIEISAThH
XapaKTepHbIE MPU3HAKK TOHATUH W YyCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME OHATHUSA )11 00BICHEHUS OTACNbHBIX (DAaKTOB U SIBJICHUN;

BbIOMpATh OCHOBAaHUS W KPUTEPUU Ui KiIacCU(PUKAIMK BEIIECTB U XUMHUYECKHX
peaxkiuu;

yCTaHaBIMBATh IPUYNHHO-CJIEICTBEHHBIE CBA3U MEKY N3Y4aeMbIMU SIBJICHUSIMY;

CTPOUTb JIOTMYECKHE PACCYXKIEHUS (MHIYKTUBHBIE, NIEAYKTHBHBIC, I10 aHAJOTHUH),
BBUSIBJIATH ~ 3aKOHOMEPHOCTM W NPOTHUBOPEYMS B  PacCMaTpUBAEMBbIX  SIBJICHUSX,
(bopMyIHpOBaTh BHIBOBI M 3aKIIOUCHHUS,;



NPUMEHATh B TMPOLECCE IMO3HAHMS, MCHOJb3YyEMbIE B XUMUU CHMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, MPEOOPa3OBBIBATH MOJICIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK
(cuMBOJI) 2JE€MEHTa, XuUMHUYeckass (opmysa, ypaBHEHHE XHMHUYECKOM peakuud — Ipu
pelieHnr Yy4eOHBIX ITO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, NPUMEHSITh Ha3BaHHBIC
MOJICJIbHBIE TIPEICTABIICHUS JIJISl BBISBJICHUS XapaKTEPHBIX NPU3HAKOB M3yYaeMbIX BEILECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE e CTBUA:

BJIaJI€Th OCHOBAMHU METOJIOB HAYYHOI'O TIO3HAHUS BEILIECTB M XUMUYECKUX PEAKIIMIL;

dopMynupoBaTh LEAM M 3aJaYd HMCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KAadyeCTBE HMHCTPYMEHTA IO3HAHUSA U
OCHOBBI ISl ()OPMHUPOBAHMSI THUIIOTE3bl IO MPOBEPKE MPABWIBHOCTU BBICKA3bIBAEMBIX
CYXJICHUU;

BJIQJICTh HABBIKAMHM CAMOCTOSITEIBHOIO IUIAHUPOBAaHUS W NPOBEICHUS YYCHUYECKUX
HKCIIEPUMEHTOB, COBEpPUICHCTBOBATh YMEHMsS HaOJIOgaTh 3a XOJOM  Ipolecca,
CaMOCTOATENIbHO MPOrHO3UPOBATH €0 pe3yibTaT, POpMyIHpoBaTh 0OOOIIEHHS] W BBIBOJBI
OTHOCUTEIBHO JOCTOBEPHOCTH pPE3YJIbTAaTOB HCCIEAOBAHUS, COCTABIATH OOOCHOBAHHBIM
OTYET O IpoeaHHON paboTe;

NpUOOpeTaTh ONBIT YYEHUYECKOW HCCIEI0BATENbCKOW U TNPOEKTHOM JESTENbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITEIbHOMY MOHMCKY METOAOB PEILICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOAOB IMO3HAHUS.

3) pa6ora ¢ ungopmaunmeii:

OPUEHTHPOBATbCS B PA3NIMYHBIX HMCTOYHMKAX HHGMOpMauuu (HaydHO-TIOMYJIsIpHAS
JaUTepaTypa XUMHUYECKOIO COJAEpXaHMs, CIpaBOYHbIE MMOcoOus, pecypcbl WHTepHera),
aHAIU3UpOBaTh MHGOPMALMIO PA3JIMYHBIX BUAOB U (POPM NPENCTABICHUS, KPUTHUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTHUBOPEUYNUBOCTH;

bopMyIIMpoBaTh 3alpochl U MPUMEHATH Pa3IMYHbIE METObl MPU MOUCKE M OTOOpE
uH(pOopMaLuu, HEOOXOAUMOM /1JIsl BBIMOJIHEHUS YUe€OHBIX 3a7a4 ONpeAesIEHHOrO TUIIA;

MpUOOpETaTh OMBIT UCIOJIB30BAHUS UHPOPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI
Y Pa3JIMYHbBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJbHYIO (QOpMYy TMpeAcTaBiIeHUsT HHPOPMALUH
(cxeMbl, rpaduKH, AUarpaMmbl, TaOJUIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4YHBIN fA3BIK B KadeCTBE CpEIACTBA IMpH paboTe ¢ XUMHUYECKOU
uH(popManuen: NMPUMEHITh MeXNpeaMeTHble ((pU3MYecKue M MaTeMaTHYeCKUE) 3HAaKU U
CUMBOJIBI, (HOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeo0pa30oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OgBiageHne yHMBEPCAJIbHBIMA KOMMYHHMKATUBHBIMHU A€l CTBUSIMM:

3alaBaTh BOIMPOCHKI TIO CYIIECTBY OOCYXIaeMOW TEeMbl B XOJAE Juajora W/WiH
JIUCKYCCHUH, BBICKa3blBaTh HJEH, (OPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIBHO
BBINOJIHEHUS [TPETIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3EHTAMEN PE3YIbTATOB O3HABATEIBHON AESATEIHOCTH, OJTYYEHHBIX
CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU NPU BBIIOJIHEHUU XHMHYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOM pabOThl MO HMCCIEJOBAHUIO CBOMCTB M3y4YaeMbIX BEILECTB,



peann3anuu y4eOHOro mpoekTa U (OpMyIHpOBaTh BBIBOJBI IO Pe3yabTaTaM MPOBEAEHHBIX
MCCIIEIOBAHMM MyTEM COTJIACOBAHMS MTO3ULIMHI B X0/I€ 00CYKI€HUSI U OOMEHAa MHEHUSMHU.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTENIbHO MJIAHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATEIBHYIO JEATEIbHOCTD,
onpenenss e€ ey U 3aa4l, KOHTPOJIUPOBATh U MO MEPE HEOOXOUMOCTH KOPPEKTUPOBATh
MpeAJIaraéMblii  AJITOPUTM JEHUCTBUN MpPHU BBINOJHEHWHW YYEOHBIX M HCCIIEIOBATEIbCKUX
3a/1a4, BbIOMpaTh Hanbosiee 3PGEeKTUBHBIN CIOCOO UX pelIeHUs ¢ YUYETOM MOTyUYEeHUSI HOBBIX
3HAHUH O BEIIECTBAX U XUMHUYECKUX PEaKIIMsIX;

OCYIIECTBJISTh CAMOKOHTPOJb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHalu3a H
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDI

11 KITACC

[IpenMeTHble pe3ylbTaThl OCBOEHUSA Kypca «OOmas W HEOpraHUYecKas XUMUSDH)
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh TMPEJCTABICHUI: O XUMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAay4YHOW KApTHUHBI MHUPA, POJIU XMMHUHU B MO3HAHUU SBJICHUM MPUPOJIBI, B (OPMUPOBAHUU
MBIIUICHUS. ¥ KYJbTYPbl JUYHOCTH, €€ (YHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOU ISl
pelIeHnsl MPaKTUYECKUX 3aJad U HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO U IPUPOJIHOM CpEAE;

BJIAJICHUE CUCTEMOM XMUMHUYECKUX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIOJArarolue
MOHATHUS (XMUMHUYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIEKTPOHHBIC OPOMTAIM aTOMOB,
HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN O0BEM, BAJIGHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTD, CTETICHD
OKHCJICHUS, XUMHUYECKasi CBs3b (KOBaJCHTHAs, HOHHAs, METa/UIMYecKas, BOJOpPOIHAs),
KpUCTAJUIMYECKass pEmETKAa, TUIBl XUMHUYECKUX PEAKIUWA, PacTBOp, DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI,  DJIEKTPOJUTUYECKAs  JIUCCOLMAIUs, OKHUCIUTEIb, BOCCTAHOBUTED,
CKOpPOCTh XMMHUYECKOW pPEaKIMU, XUMHYECKOE PABHOBECHUE), TEOPHUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW AucconuMalnuu, nepuoanyeckut 3akoH [[. M. MenpeneeBa, 3akoH
COXpPaHEHMSI MaCChl BEIIIECTB, 3aKOH COXPaHEHUsI U MPEBPAIICHUS SHEPTUN TIPU XUMUYECKUX
peaKkusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHMUS,
JeXxaluye B OCHOBE MOHUMAaHMS MPUYMHHOCTHU M CHUCTEMHOCTHM XHWMHYECKUX SIBJICHUH,
(akTOJIOTHYECKHE CBEJEHHUS O CBOMCTBAaX, COCTaBe, TOJYYEHUM U OE30MaCHOM
WCIOJB30BAaHUN BAKHEUIIUX HEOPraHMYECKUX BEHIECTB B OBITY M NPAKTUUYECKOM
NEeATEIbHOCTH YEJIOBEKa;

chOPMHUPOBAHHOCTh YMEHHMM  BBISBIIATH  XapaKTEPHbIE TMPU3HAKH  ITOHSTHUH,
YCTaHaBJIMBATh X B3aUMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOIINE MOHATUSA MPU OMUCAHUU
HEOPraHUYECKUX BEIIECTB U UX MPEBPAICHHUI;

c(hOpMHUPOBAHHOCTh YMEHUIN UCTIOIH30BATh XUMUUYECKYIO CUMBOJIMKY JJIsl COCTABIICHUS
(GbopMy BEIIECTB M yPAaBHEHUN XUMHUYECKUX PEAKIUN, CHCTEMATHYECKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHMaibHBIC Ha3BaHHUS OTJICIIHHBIX HEOPTaHWMUECKHUX BEIICCTB (yrapHbId Tas,



YIJIEKUCTIBIN Ta3, aMMUaK, Traii€Hasl U3BeCTb, HEralI€Hasi U3BECTh, MUTHEBASI CO/NA, MUPUT U
Ipyrue);

c(OPMUPOBAHHOCTh YMEHHI OIpEACNATh BAJIEHTHOCTh M CTENEHb OKHUCICHUS
XUMHYECKUX DJIEMEHTOB B COEAUHEHHUSX Pa3JIMYHOIO COCTaBa, BUJ XHUMHUYECKOWU CBS3H
(KoBaJIeHTHasi, = MOHHAs, MeETAJUIMYecKas, BOJAOpPOAHAs) B  COCAUHEHUSX, THII
KPUCTAJUIMYECKON PEIIETKA KOHKPETHOrO BElIEeCTBa (aTOMHAasi, MOJEKYJspHas, HOHHas,
MeTaNInYecKas), XapaKkTep Cpeiibl B BOJHBIX PACTBOPAX HEOPraHUUECKUX COCAMHEHUMN;

c(OPMHUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAJICKHOCTh HEOPraHUYECKUX
BEIIECTB MO MX COCTaBY K OMpPENEIEHHOMY KIIAcCy/Tpynie COeAMHEHUH (IIPOCThIe BEIeCTBA
— METaJUTBl 1 HEMETAJIIbI, OKCU/IbI, OCHOBAHUS, KUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJIH );

c(hOpMHUPOBAHHOCTh YMEHHUH pacKpbIiBaThb CMBICH Mepuoauyeckoro 3akoHa JI. U.
MenneneeBa u JEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIONIYI0, OOBIACHUTEIBHYIO H
MIPOTHOCTHYECKYIO (PYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE AaTOMOB
XUMHUYECKUX 3JeMEHTOB 1—4 mepuonoB Ilepuognueckoil cUCTEMbl XUMHUECKHX 3JIEMEHTOB
JI. W. MengeneeBa, WCHONB3ysl TMOHATHA «S-, P-, O-2JCKTpOHHBIC OpOUTAINY,
«QHEPreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHYECKUX
AJEMEHTOB W HUX COEAMHEHWHW Mo mnepuogaM u rpynmnam [lepronnyeckoil CUCTEMBI
xumudeckux saemeHToB . 1. Mennaeneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHUE
CBOWCTBAa HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHHE
T€HETUYECKON CBA3M MEXKIY HEOPraHMYECKHMMHU BEIIECTBAMHU C TOMOIIBI YpaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHil;

c(hOpMHUPOBAHHOCTh YMEHUSI KJIAaCCU(DUIIMPOBATH XUMUYECKUE PEAKIIMU 110 PA3TUIHBIM
MpU3HaKaM (YUCIIy U COCTaBY pearupyrolux BEHIECTB, TEIIOBOMY 3h(eKTy peakiuu,
W3MEHEHUIO CTEMEHeW OKUCICHUS DJEMEHTOB, OOpaTUMOCTH PEAKIHMH, YYaCTHIO
KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHUH COCTAaBJIATh YPABHEHHUS pEaKIUi pa3IUYHbIX THIIOB,
MOJIHBIE M COKpAaIIEHHBIE ypaBHEHUS pPEaKIUid MOHHOTO OOMEHa, YYWTHIBAsl YCIOBHS, MPU
KOTOPBIX 3TH PEAKIIUU UAYT JI0 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJHUTH PEAKIIUHU, MOATBEPKIAIONINE KAYSCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKHUX BEILECTB, PACMO3HABATh OMNBITHBIM NYyTEM HOHHI,
MIPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTAaHUUYECKUX BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUM pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIMI TOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOrO OajlaHca ATHX
peaxkuuu;

c(hOpPMHUPOBAHHOCTh YMEHHUIM OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKON PEaKInu
OT Pa3IMYHBIX PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHSI B 3aBUCUMOCTHU OT
BHeIIHero Bo3aeicTBus (nmpunnun Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh XWMHUUYECKHE TMPOIECCHI, JICKAITUE B
OCHOBE  TMPOMBIIIICHHOTO  TOJYYEHUS CEPHOM  KHUCJIOThl, aMMHAaKa, a  TaKkKe



c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN 00 OOIMMX HAYYHBIX MPUHIUANAX U IKOJOTHICCKUX
mpo0eMax XUMHAYECKOTO MMPOU3BOICTRA;

c(hOpMHUPOBAHHOCTh YMEHHH IPOBOJMUTH BBIYMCICHHUS C HCIIOJIb30BAaHUEM IOHSTHS
«MaccoBas JI0Ji BEIIECTBA B PacTBOpE», OOBbEMHBIX OTHOIIEHUN Ta30B MPHU XUMHUYECKHUX
peakIusax, Macchl BEUIECTBA WM 00BbEMA ra3oB IO WM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUM BEIIECTB, TEIUIOoBOro ¢ dexra
pEaKIMM Ha OCHOBE 3aKOHOB COXPAHEHUA MACChl BEILECTB, MPEBPAIICHUS U COXPaHCHUS
SHEPIUH;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIFOAATh IIpaBUjia MOJIb30BaHUS XUMUUECKON MOCY10H
U J1abOpaTOpHBIM OOOpYJOBaHWEM, a TakKe TpaBwiIa OOpaIieHus ¢ BEMIECTBAMU B
COOTBETCTBHUH C MHCTPYKIUSIMU IO BHIMOJHEHUIO JA0OPATOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUM TUJIAHUPOBATH M BBIMOJIHATH XUMUYECKHM SKCIIEPUMEHT
(pa3noxeHue MepoKcHUlia BOAOPOJa B MPUCYTCTBUU KaTajlu3aTtopa, ONpPENEeTICHUE Cpebl
pacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAJIBLHOIO WHAMKATOPA, BIUSHUE Pa3IMYHbBIX
(hakTOpOB HA CKOPOCTh XMMHUYECKOW pEaKIMU, pPEeaKIMd MOHHOTO OOMEHAa, KaueCTBEHHbIC
peakiuu Ha cyibdar-, KapOOHAT- W XJOPUJI-aHHOHBI, Ha KATMOH aMMOHMS, pEIICHUE
HKCIIEPUMEHTANBHBIX 3a7ad 1o TeMaMm «Mertamib»y u «HemeTtasy) B COOTBETCTBUU C
MpaBUjaMU TEXHUKWA OE€30MacHOCTH TpH OOpallleHUH C BEIIeCTBAMU U JaOOpaTOPHBIM
000pynoBaHUEM, MPEICTABIATh PE3yJIbTaThl XUMHUUYECKOTO dKCIIEpUMEHTa B (hopMe 3aIucu
YpaBHEHU COOTBETCTBYIOIIMX peakiuid U (OpMyIupoBaTh BBIBOJIBI Ha OCHOBE OTHUX
pEe3yJbTaTOoB;

c(hOpPMHUPOBAHHOCTh YMEHHUI KPUTHUYECKU aHAIM3UPOBATh XUMUYECKYIO MH(OpMAIIHIO,
MOJIy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpEICTBa MAacCOBOM KOMMYHHUKaiuu, VHTepHET u
IPYTHX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIOJATh MpaBuia IKOJIOTUYECKH I11€7eCO000pa3HOro
MOBEJICHUSI B OBITY M TPYJOBOU ACSATEIBHOCTH B LENSAX COXPAHEHHUS CBOETO 370POBBS H
OKpY)KAIOIIEW TMPUPOJHOU CpEAbl, OCO3HABaTh OIACHOCTb BO3JCUCTBUS Ha KHUBBIC
OpraHu3Mbl OMPENCIEHHBIX BEIIECTB, MOHUMAas cmbicha mokazarens [IJIK, mosicuare Ha
MpuMepax CrocoObl YMEHBIIEHUS WM TPEJOTBpAIleHUs HMX BpPEAHOTO BO3JCHCTBUS Ha
OpTraHU3M YEJIOBEKa;

JUTSE 00YYAIOMUXCSl ¢ OTPAHUYCHHBIMA BO3MOKHOCTSIMU 37I0POBbSI: YMEHUE MPUMEHSITh
3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIIETIBIX M CJIA0OBUIAIIMX OOYYalOMMUXCS: YMEHHE HCIOJIb30BaTh pebedHo-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins st 3anucu XuMU4ecKux GopMyIL.
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HaumenoB | KoauyecTBO YacoB
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No 11/ pa3aesioB u Mpakrusecke JaekTpoHHbIe (HU(pPOBHIE)
TEeM Bceero o0pa3oBaTejibHbIE PeCypChl
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Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH

C N https://lesson.academy-
TpoeHue aToMOB. [lepronueckuii 3akoH u

1.1 [lepuomuueckas cucreMa XUMHUECKUX 3eMeHToB J1. U. 3 content.myschool.edu.ru/lesson/20b1df2
e-6ce4-435b-b6dc-

Menneneesa 5155d30a45fa?backUrl=%2F04%2F 11
https://lesson.academy-

19 Crpoene Beiectsa, MHOF0OGpasHE BEIECTS 4 content.myschool.edu.ru/lesson/a9c9a61
e-e387-4ffe-bcfb-
aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-

13 Xrueckue peaxium 5 1 content.myschool.edu.ru/lesson/7563722
2-d397-4bla-810a-
cc7bca9e8a0c?backUrl=%2F04%2F11

Hroro no pasneny 13

Pasnen 2. Heoprannueckasi xumusi
https://lesson.academy-
content.myschool.edu.ru/lesson/a0d5bd1

21 Merane 6 ! 6-683¢-4ale-8073-
70c604e9c862?backUr|=%2F04%2F11
https://lesson.academy-

2.2 HemeTamier 9 1 content.myschool.edu.ru/lesson/2390b83

€-a935-4c96-bd3a-



https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11%3Fterm%3D%25D0%25BD%25D0%25B5%25D0%25BC%25D0%25B5%25D1%2582%25D0%25B0%25D0%25BB%25D0%25BB%25D1%258B
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11%3Fterm%3D%25D0%25BD%25D0%25B5%25D0%25BC%25D0%25B5%25D1%2582%25D0%25B0%25D0%25BB%25D0%25BB%25D1%258B
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11%3Fterm%3D%25D0%25BD%25D0%25B5%25D0%25BC%25D0%25B5%25D1%2582%25D0%25B0%25D0%25BB%25D0%25BB%25D1%258B
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3.1

XUMUS U KU3Hb
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Hroro no pazneny

D0%25B6%25D0%25B8%25D0%25B7
%25D0%25BD%25D1%258C

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* Xumusi, 10 knacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUUY€HHON OTBETCTBEHHOCTHIO

«JIPOD®A»; AktinonepHoe obmectBo «M3narenscTBo «IIpocBerienne»

METOJIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
Xumus, 10 knace/ I'abpuensa O.C., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«JIPOD®A»; AktinonepHoe obmectBo «M3marensctBo «IIpocBemenne"

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

dI'UC "Mog mikona"






