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PA3JIEJI 1. HOACHUTEJIbBHAS 3AIINCKA

[IporpamMma 1Mo XMMHHM Ha YpPOBHE CpeIHEro ooIero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 ob6pazoBanuu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS (enepalbHOi 00pa30BaTEIbHON MPOTrpaMMBbl CPETHETO
obmero ob6pazoanus (POIlI COQO), mnpencraBicHHbX B DenepalbHOM TOCYIApPCTBEHHOM
obpaszoBatensHOM cranaapre COO, ¢ yuérom Konmenuuu mnpemnopaBanusi y4eOHOTO mpenMera
«XuMuss» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit deaepanuu, pearu3yronX OCHOBHBIC
o0Opa3oBaTeNbHbIe MPOrPaMMbl, U OCHOBHBIX MOJOXKeHUIN «CTpaTeruu pa3BUTHS BOCIUTAHHS B
Poccutiickoit @eaepanun Ha nepuon 10 2025 rona» (Pacnopsukenue [IpaBurenscrBa PD ot 29.05.
2015 Ne 996 - p.).

OcHOBY NMOAXO0/A0B K pa3paboTKe IpOrpaMMbl IO XUMHH, K OIpeIeIeHUI0 001Iel cTpaTeruu
o0ydeHUs, BOCTIUTAHUS M PA3BUTHsI O0yUYAIONINXCS CPEACTBAMH YIEOHOTO TIpeaMeTa «XUMHUS IS
10-11 xmaccoB Ha 0a30BOM YPOBHE COCTaBWJIM KoHUenTyainpHble mojoxkenus ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, colepKaHUsl, Pe3yabTaToB OOydeHUs U TpeOOBaHUU K YPOBHIO
MOATOTOBKU BBITYCKHHUKOB.

1.1. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA
Xumuueckoe o0pazoBaHue, MOJy4yaeMoe BBIITYCKHUKaMU 0011e00pa3oBaTelbHOI OpraHn3aum,
SBJISICTCS HEOThEMJIEMOM 4acThi0 MX 00pa3oBaHHOCTU. OHO CIY)XHUT 3aBEpIIAIOLIMM 3TaloM
peanu3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOUEBBIX HEHHOCTEH, MPUCYIIUX
LIEJIOCTHOM cHUCTEME XMMHYECKOTro oOpa3oBaHMs. OTH LIEHHOCTH KacalOTCsi NO3HAHHUS 3aKOHOB
IpUpobl, (OPMHUPOBAHUS MUPOBO33PEHUS M OOIIEH KyJIbTYpbl YEJIOBEKA, a TAKXKE KOJOIMUECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHON cpefie

Peanmusyercs xummuueckoe o0Opa3oBaHHME OOy4YarOIIMXCS HAa YPOBHE CpEIHEro OOIIero
o0Opa3oBaHMs CpeJICTBAaMHU y4eOHOro mpeamera «XuUMHs», COAECpKAHUE U TOCTPOEHHE KOTOPOTo
OIpeJIeJIEHBl B MPOrpaMMe 110 XUMHH € Y4ETOM crielln(UKHU HAyKu XUMUH, €€ 3HaYeHHs B TO3HAHUU
IPUPOJBI U B MaT€pHaIbHON KU3HHM OOIIECTBa, a TaKKe ¢ Y4ETOM OOIIUX IieNieil M MPUHIHUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CpeAaHero oobmero oOpa3oBaHUs B
Poccuiickoit @enepanuu.

XuMHs KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOYyI0 poJib B COBPEMEHHOM
LUBWIN3ALMU, B CO3JaHUU HOBOW 0a3zbl MaTepHalbHOW KyiabTypbl. OHa BHOCHUT CBOW BKJaJ B
(hopMHpOBaHNE PALIMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, B CO3/1aHHE LIEJIOCTHOTO MPECTABIEHUS 00
OKpY)KaIoIlleM MHUpPE KaK O €JUHCTBE MPHUPOJAbI U YEJIOBEKa, KOTopoe (GopMHpyeTcs B XMUMHH Ha
OCHOBE ITOHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEXKY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOAENCTBYS C IPYrMMH €CTECTBEHHBIMHM HayKaMH, XUMUS CTalla HEOThEMIIEMOIT
9acThI0 MUPOBOU KYJIBTYPBI, HEOOXOJAUMBIM YCJIOBHEM YCIEIIHOTO TPY/a M KU3HU KaXKIOTO YIIeHa
obmectBa. CoBpeMeHHass XMMHUS KaKk Hayka CO3HJaTellbHasi, KaK HayKa BBICOKHX TEXHOJOTHI
HarpaBJeHa Ha peleHre I00aNbHbIX MPo0IeM YyCTOMUYMBOIO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOI,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTHUECKON OE30MaCHOCTH U OXPaHbI 370POBBSI.

B coorBercTBUMM ¢ 0O0mMMH IeNIMH M TPUHLIMUIIAMU CpeaHero oOmiero obpa3zoBaHUs
conepkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbI ypOBEHb M3y4YEHHS]) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO MOJTOTOBKY OOYYAIOIIMXCS, HEOOXOAMMYIO MM JUIs
BBIpAaOOTKHM MMPOBO33PEHUECKUX OPHUEHTUPOB, YCIEUIHOTO BKJIIOUYEHUS B JKU3Hb COILUYyMa,
MPOJOJIKEHHSI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.



CocTaBngomyUMy NpeaMeTa «XuMus» ABIAI0TCA 0a30Bble Kypchl — «OpraHudeckasi XUMHsH
n «O01as 1 HeoOpraHUYecKasi XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOI HayKd: CHCTEMa 3HAHWW MO HEOPraHMYECKOW XMMHUU (C BKIIOUYEHUEM 3HAHUH U3
o01Ieil XUMHUK) U OpraHrudeckoi XuMun. @OpMUpPOBaHUE AAHHOW CHCTEMBbl 3HAHUH TPU U3YYECHUH
npenMera 00ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHUs BCEr0 MHOr000pa3us BEIIECTB HA OCHOBE
OOINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxanus KypcoB — «Opranuueckas xumusi» u «OOIIas U HeopraHuyeckast
XUMHUsD» c(HOpPMUpPOBAHA B MpOrpamMMe MO XMMHU HAa OCHOBE CHCTEMHOIO MOJAXO0Aa K M3YUEHHIO
y4ueOHOro Mmarepuana MU OO0YCJIOBJIE€HAa HCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha
ONpeeaEHHBIX TEOPETUUECKNX YPOBHSIX.

Tak, B Kypce OPraHM4eCKOM XMMHMM BELIECTBA PACCMATPHUBAIOTCA HA YPOBHE KJIIACCHYECKOU
TEOPUHM CTPOCHMSI OPraHMYECKUX COCIMHEHMM, a TaKKe Ha YpPOBHE CTEPEOXUMHUYECKUX H
ANEKTPOHHBIX MPEJICTABICHUI O CTPOCHUH BellecTB. CBeleHUs 00 M3yd4aeMbIX B Kypce BEIIeCTBax
JAIOTCSl B Pa3BUTHUU — OT YIJIEBOJAOPOJOB /IO CIOXKHBIX OMOJOTHYECKH aKTUBHBIX coelnHeHuil. B
Kypce OpraHHYeCcKO XMMHUU TOIY4al0T Pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOT'O O0IIIEro
o0pa3oBaHMsl TIEpBOHAYAIBHBIE NPEACTABICHUS O XHWMHYECKOH CBS3M, KIACCU(PUKAIIMOHHBIX
IIPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMHUYECKON PEAKLIHUH.

[Ton HOBBIM yrJIOM 3peHHs B MpeaMmere «XuMHs» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
U3YYCHHBI Ha YpOBHE OCHOBHOTO O0OIIero o00pa3oBaHUs TEOPETHYECKH Marepuan U
(aKTOJOTHUECKUE CBEICHHS O BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0mmasi 1 HeopraHuyeckass XUMHs» OOYyHaroIIMMCS IPEAOCTaBISIETCS BO3MOXKHOCTb OCO3HATh
3HaYEHUE MEPUOAMUECKOTO 3aKOHA C OOIIETEOPETUYECKIX U METOJOJOTUYECKHUX MO3ULIUHI, TITy0xKe
MOHATH UCTOPUYECKOE U3MEHEHHE (PYHKIIMI 3TOr0 3aKOHA — OT 00o0IIaromel 10 00bACHSONMEeH 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHWN O BaKHEWMINIMX BEHIECTBaX, MX COCTaBE, CTPOCHUH, CBOMCTBAX HU
IIPUMEHEHNH, A TAKXKE O XMUMHMUYECKUX PEAKUUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX IPOTEKaHUs
nononHserca B Kypcax 10 wm 11 KkmaccoB simeMeHTaMM  COAEpXkKaHMS, HMEIOLUMHU
KYJIbTYPOJIOTUYECKUN U TPUKIIATHON XapaKTep.

OTH 3HaHUS CIOCOOCTBYIOT NOHHMMAHHIO B3aUMOCBSI3M XUMHHM C JIPYTUMH HayKamH,
PacKphIBalOT €€ poJib B MO3HABATEIbHON U MPAKTUYECKON JESTEIbHOCTH Y€IOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHHsI K MPOLIECCY TBOPUYECTBA B 0OJACTU TEOPUHU U MPAKTHUECKUX MPUITIOKEHUH
XUMHH, TOMOTAIOT BBINIYCKHUKY OPHEHTHPOBATHCS B OOILIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npo0OsieMax, CBSI3aHHBIX C XMMHEH, KpUTHUYECKH OCMBICIMBATh HH(OOPMALIUIO U IPUMEHATDH €€ IS
IIOTIOJIHEHMSI 3HAHUM, PEIEHUS] MHTEJUIEKTYaJIbHBIX M DKCIEPUMEHTAIbHBIX HCCIIENOBATEIbCKUX
3a1ad.

B unenom coxmepxanue yueOHoro mnpeamera «XHUMHsS» JAHHOTO YPOBHS HW3YYEHHUS
OpPUEHTHPOBAHO Ha (OPMHUPOBAHUE y 00yUYAIOUINXCS MUPOBO33PEHUECKONH OCHOBBI JJIsl TIOHUMaHUS
¢dunocopckux uel, TaKUxX Kak: MaTepuaIbHOE €IMHCTBO HEOPTaHUYECKOTO M OPraHNYeCKOro MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOECHHEM, O3HABAEMOCTb MPHUPOIHBIX
SBJIIGHUH TyTEM OKCHEPUMEHTAa U pEUIeHHs NPOTUBOPEUYHM MEXIy HOBBIMU (akTamMu U
TEOPETUYECKUMHU MPEANOCHIIIKaMHU, OCO3HAHUE POJIM XUMUHU B PELICHUH SKOJIOTHUECKUX Mpodiem, a
TaKXke MpodsieM COEepPEeKEHUs] IHEPTETHUECKUX PECYPCOB, ChIPbS, CO3/aHUS HOBBIX TEXHOJOTHH U
MaTepHaoB.

B npakTtuke npenogaBaHusl XMMUHU KaKk Ha YPOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus, TaK U Ha
YpOBHE cpelHero oouiero o0pa3oBaHUS, NPU ONPEICICHUU COAEPKATEIbHOM XapaKTepUCTUKU
LeJIEN U3YyYEHHUs IIPEAMETA HAIIPABICHUEM IIEPBOCTEIICHHOW 3HAYMMOCTH TPAJULIMOHHO IIPU3HAETCS
¢dbopMHpOBaHHE OCHOB XMMHYECKOH HaykM Kak o0O0JacTd COBPEMEHHOI'O €CTEeCTBO3HAHUS,
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MPAKTUYECKONW NIEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHN KymbTyphl. C
METOAMYECKON TOYKHU 3PEHHS TaKOW MOJXO0/ K OMPECIICHHIO IeJIed U3YUCHHS MPeaIMeTa SIBISICTCS
BIIOJIHE OIPAB/IaHHBIM.

1.2. HEJIU U3YUYEHUSA YYEBHOI'O ITIPEIMETA
['maBHBIMH LIETISIMHA U3y4YEHUS MpeaMeTa «XuMus» Ha 6a3oBoM ypoBHE (10 —11 ki1.) ABISIOTCS:

e (opmupoBaHUE CHUCTEMBI XHMHYECKHX 3HAHMA KaK BaKHEUIICH COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOW JIeKAaT KIIIOUEBbIE MOHSITHS,
(dyHIIaMEHTAJIbHBIE 3aKOHBI W TEOPUHM XWUMHUHU, OCBOCHHE S3bIKa HAyKH, yCBOCHUE U
MMOHMMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIICHWI MHPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOpUEN UX PAa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHuEe W pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJAX IMO3HAHUS BEUIECTB U
XUMHUYECKUX PEaKIuil, HEOOXOAUMBIX JJIs MPUOOPETEHUS YMEHUN OpUEHTUPOBATHCS B MUPE
BEUIECTB M XUMHUYECKHX SIBJICHHM, MMEIOIIMX MECTO B MIpPHUpOJE, B MPAKTUYECKON H
MMOBCEAHEBHOM JKU3HH;

e pa3BUTHE YMEHHI U CIOCOOOB JESITENbHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U 00BICHEHUEM
XUMHUYECKOTO OKCHEPUMEHTa, COOJIOJIEHHEeM TMpaBmil 0€30MacHOro OOpamieHus ¢
BEILIECTBAMH.

Hapsiny ¢ atum, comep:karenbHas XapaKTepUCTHKa IIeNield W 3aj]ady M3ydyeHUs mpeaMera B
porpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMH MPHOPUTETAMU B
cucteme cpeaHero obmiero obpaszoBanusi. CeroHs B MPENOJAaBAaHUA XUMHUHU B OOJBINEH CTEIICHU
oT/aéTCs MPEANOUTEHNUE MTPAKTUUECKOW KOMIIOHEHTE COJIep KaHusl OOy4EeHHs, OpDUEHTUPOBAHHOM Ha
MOATOTOBKY BBIMMYCKHUKA 00I1€00pa3oBaTeIbHON OpraHU3aliy, BIaICIOIIEro He HabopoM 3HAHMUIA,
a QyHKIMOHAIIbHOM IPaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHUSIMH aKTUBHOTO MOJIY4€HHUs 3HAHUI
Y IPUMEHEHUS UX B PEAIbHON KU3HHU JIJISl PEIICHUs MPAKTUUECKUX 3a/1a4.

1.3. 3AJAYU U3YYEHUSA YYEBHOI'O NIPEJIMETA
[Tpu n3yyenun npeamera « XMMHUs» TOMUHUPYIOIIEE 3HaU€HUE TPUOOPETAIOT TaKHe 3a/1auH,
KaK:

e ajanTanMs OOydYaloUIMXCAd K YCIOBHMSIM JMHAMMYHO pa3BUBAIOIIETOCS MHUPA,
(bopMHIpOBaHNE HHTEIUIEKTYATbHO Pa3BUTON IMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIo,
COTPYHUYECTBY, CAMOCTOSTETLHOMY TPUHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsAX, CBI3aHHBIX C BEIIECTBAMM U X IIPUMEHEHHUEM,;

e (opmupoBaHue y 0OydyarolUXCsl KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE VIS Pa3InYHbIX BUJOB JIETEIbHOCTH: PEIICHUS
npobieM, TOWCKa, aHanmu3a U 00paboTku MHGOPMAIUMH, HEOOXOIUMBIX IS
MPUOOPETEHUS OMBITA NEATEIFHOCTH, KOTOPasi 3aHUMAeT BaXKHOE MECTO B MO3HAHWUHU
XMMHH, & TaKKe JUISl OIICHKH C TO3WIMHA AKOJOTHUYECKOW OE30MacHOCTH XapakTepa
BJIMSIHUS BELIECTB U XMMUYECKHX MPOIIECCOB HA OPraHU3M YeJIOBEKa M MPUPOAHYIO
cpeny;

® Dpa3BUTHE [IO3HABATENbHBIX HWHTEPECOB, HMHTEIEKTYyalbHBIX W  TBOPYECKUX
CIOCOOHOCTEHN O00yuarolmuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOPETaTh HOBBIE
3HaHUS 10 XMMHU B COOTBETCTBUH C JKU3HEHHBIMH MOTPEOHOCTSIMH, MCIIOJIE30BaTh
COBpEMEHHbIe MH(OPMAIMOHHBIE TEXHOJOIMU JUIsI MOMCKAa M aHaiau3a y4eOHOW u
HAYYHO-TIONYJISIPHONW MHPOPMALIUU XUMHYECKOTO COJIepyKaHMS;



e (QopmupoBaHue M pazBUTHE Yy OOYYAIOUIMXCS  ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIUJICHHSI, HAOTIOAATeTbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO
HEOOXOJMMBI, B 4YacTHOCTH, NpPU IUTAHUPOBAHHHM W TPOBEICHUHA XHUMHUYECKOTO
IKCIEPUMEHTA;

® BOCIHUTaHHE y OOyYArOMUXCs YOKIEHHOCTH B TYMAaHUCTHYECKOW HAIPABICHHOCTH
XUMHHU, €€ BaXHOM pOJIM B PEIICHWH TIIOOATBHBIX MPOOJIEM pPalMOHAIBHOTO
IIPUPOJOIIOJIB30BAHNS,  IIONOJNHEHUS DJHEPIETHYECKUX PECYPCOB U COXPaHEHUSA
MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOTUMOCTH OCEpEeKHOT0 OTHOIICHHS K
NPUPOJIE M CBOEMY 3J0POBBIO, a TAaKXKe NPHUOOPETCHHS OIBITA HUCIIOJIb30BaHUS
MOJTYYCHHBIX 3HAHWH JUIS IPUHSATHS TPAMOTHBIX PEIICHUH B CUTYallUsX, CBS3aHHBIX C
XUMHUYCCKUMU SABJICHUAMU.

1.4. MECTO YYEBHOI'O IIPEIMETA B YYEBHOM IIVIAHE

B ydeOHOM maHe cpemHero oOmiero oOpazoBaHHs HpeaMeT «XHMHs» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB NPEIMETHOM 001acTH «ECTeCTBeHHOHAYYHBIC PEAMETHD.

OO1mee 4uCiIO 4acoB, OTBENEHHBIX IS M3YYCHHS] XMMHH, Ha 0a30BOM YPOBHE CpPEIHETO
o01rero oopazoBaHus, COCTaBIIsCT 68 YacoB:

B 10 kimacce — 34 yaca (1 gac B Hezeno),

B 11 ximacce — 34 yaca (1 gac B Hezenio).

1.5. ®OPMbI YYETA PABOUYEW ITPOI'PAMMBbI BOCIIUTAHUSA B PABOUYEN
INPOI'PAMME 110 XUMHH

CBs3b YU4eOHOIro npeaMeTa XuMHuM ¢ padoudeii mporpammoii Bocnutanusgs MOY CIII Ne 103

BocnurarenpHelil NOTEHIMAT YPOKOB XMMHH PEAIN3YETCS B CIEAYIOLEM:

- YCTaHOBJICHHE JIOBEPUTEIbHBIX OTHOIIEHUN MEXJy I[eIaroruieckuM pabOTHUKOM U
00y4aroImuMHCs, CIOCOOCTBYIOIIMX IMMO3UTHUBHOMY BOCHPHUSATHIO OOydYaroLIMMMCS TpeOOBaHMNA U
MpOChO MeNaroruyeckoro pabOTHHKA, MPUBIEYEHHUIO UX BHUMaHHUS K OOCYKJaeMOW Ha ypoKe
uHpOpMalNY, aKTUBU3ALUY TT03HABATEIbHOHN 1€ TeIbHOCTH;

- no0yXaeHue o0yyaroumxcs coOJt0/laTh Ha YpOKE OOIIENpPHUHSTHIE HOPMbI MOBEJIEHUS,
npaBuiga OOIIEHHsS CO CTapIUMHM  (IEeJarorudyeckKMMM paOOTHUKAMHM) U CBEPCTHUKAMHU
(oOy4JaromMMUCs ), MPUHIMITBI Y4eOHON NUCIMIUIMHBI U CAMOOPTaHU3allNuH;

- NIPUBJICYEHUE BHUMAHUS O0YYarOIMXCs K IIEHHOCTHOMY acHeKTy M3ydaeMbIX Ha ypoKax
SIBJIGHUH, OpraHu3alys uxX paboThl € MOJIy4aeMOil Ha YpOKe COLMaIbHO 3HAYUMOM HHPOpMaIen —
MHUIMAPOBAaHUE €€ 00CYKICHHUs, BBICKa3bIBaHUS OO0YYarOIMMUCS CBOEr0 MHEHHUS IO €€ MOBOY,
BBIPaOOTKH CBOETO K HEH OTHOILIEHUS;

- MICTI0JIb30BAaHUE BOCIIUTATEIbHBIX BO3MOKHOCTEN CoJlepKaHusl y4eOHOro mpeaMeTa yepes
J€MOHCTPALINIO 00YyUYaIOIIUMCS IPUMEPOB OTBETCTBEHHOT'0, IPAXKAAHCKOTO MIOBEICHUS, TPOSIBICHUS
YeJIOBEKOMI00UsT U J100pOCepACYHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIIMX TEKCTOB JJISI YTEHUS,
3a/1a4 JUIsl pelIeHus, TpoOIEMHBIX CUTYallui A1l 0OCYKIEHHS B Kiacce;

-PUMEHEHHE Ha ypPOKE MHTEPAaKTUBHBIX (GopM paboThl C  0OyYaIOUIMMMUCH:
MHTEJJIEKTYallbHBIX TP, CTUMYJUPYIOUIMX IO3HABATEIbHYI0 MOTHUBALMIO OOYYarolIMXcCs;
JMJIAaKTHYECKOr0 Tearpa, TJe MOJY4YeHHblE Ha YPOKE 3HAHHMsS OOBITPHIBAIOTCS B TeaTpPalbHBIX
MMOCTAHOBKAX; AUCKYCCUH, KOTOPBIE JAaI0T 00YUYaOIIUMCS BO3MOKHOCTD ITPHUOOPECTH OIBIT BECHUS
KOHCTPYKTUBHOT'O JTHAJIOra; TPYNIOBOM pabOThl WM paboThl B Mapax, KOTOPbIE y4aT KOMaHIHOU
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMH JI€TbMU;

- BKJIIOYEHHE B YPOK MIPOBBIX INPOLENYp, KOTOPBIE MOMOTalT NOIJAEPKATh MOTHUBALUIO
oOyyaroluxcsl K MOTy4eHHIO 3HaHUH, HaTa)KUBAaHUIO MIO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIECHUH B
KJ1acce, IOMOTaloT YCTaHOBIICHHIO T0OpoKenaTeaIbHON aTMOoc(epsl BO BpeMsl ypoKa,
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- opraHm3anys medcTBa MOTHBHPOBAHHBIX M SPYIHPOBAHHBIX OOYYAIOIIMXCS HAJ HX
HEYCIEBAIOIIMMHU OJJHOKJIACCHUKAMHU, JAIOIIETr0 UM COLIMAIbHO 3HAYMMBIN OMBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

- MHULIMUPOBAHUE M TIO/JICPYKKA UCCIICIOBATEIBCKOM IESITEIBHOCTHA O0YyUarOIIMXCS B paMKax
peain3alii UMM WHJHUBUJYAJIbHBIX W TPYNIIOBBIX MCCIEIOBATEIbCKUX IPOEKTOB, YTO JIacT
00yJaronMcsi BO3MOKHOCTh MPUOOPECTH HABBIKM CAMOCTOSITEIHBHOTO PEIICHUS TEOPETUUYCCKOMN
po0JIeMbl, TCHEPUPOBAHUS U OPOPMIICHUS COOCTBEHHBIX MJICH, YBaXKHMTEIHBHOTO OTHOIICHHS K
qy)KUM uaesM, o(OpMIICHHBIM B paboTax Jpyrux HCCIEI0BATENCH, HaBBIK ITYOJIMYHOTO
BBICTYILJICHHS TIEPE] ayIUTOPUEHN, apTYMEHTUPOBAHUS U OTCTAUBAHMS CBOEU TOYKH 3PEHUS.

Pesynbrarhl eauHCTBa y4eOHOW M BOCHHUTATENILHOW JIEATEIBHOCTH OTPAXXEHBI B pazJiesie
paboueii mporpamMmbl «JIMYHOCTHBIC pE3yNbTAaThl W3YYCHHUS Y4EOHOro mpeaMmeTa « XUMUs» Ha
YPOBHE CpeHEro 001Iero 00pa3oBaHUs.

B miane pemienus 3aja4 BOCIUTAHUS, PA3BUTHS U COLMAIIM3AIMN 00YYaIOIINUXCS IPUHSTHIC
MpOrpaMMON MO XUMHHM IMOJAXOAbl K ONPEACIICHUIO COAEPKaHUS W TMOCTPOCHUS IpeaMeTa
peIycMaTpuBaoT (OpMHUpPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JCHCTBHIA, HMMEIOMUX 0a30Boe
3HAYCHHME JIJIS1 Pa3IUYHBIX BUJIOB JCATEILHOCTH: PEIISHUS MPoOJIeM, ITOMCKA, aHaIu3a U 00paboTKH
nHpopManuu, HEOOXOMUMBIX JUIsI NMPUOOPETEHHUS OIbITa MPAKTHYCCKOM W HCCIIECI0BATEIbCKON
JIeITEILHOCTH, 3aHUMAFOIIEH BaAXKHOE MECTO B ITO3HAHUM XHUMUH.

PA3JIEJ 2. COAEPKAHUE YYEBHOI'O IIPEJIMETA

2.1. KPATKAA XAPAKTEPUCTHUKA COJAEP)KAHHUA TIIPEJMETA 11O
KAXKAOMY TEMATHYECKOMY PA3JIEJY

10 KJIACC
OPITAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHU4eCKOi XUMHH

[Ipenmer opraHnueckod XUMHUM: €€ BO3HUKHOBEHHUE, PA3BUTHE U 3HAYEHHE B IOJyUYEHUU
HOBBIX BEIIECTB U MaTepuanoB. Teopus cTpoeHus opraHuueckux coeauHeHuii A. M. byrneposa, e€
OCHOBHBIE MONOKeHUs. CTPyKTYpHbIE (POPMYJIbI OpraHHMYECKUX BellecTB. ['omonorus, nuzomepus.
XuMuJeckas CBsI3b B OpPraHU4YECKUX COCIMHEHUSAX — OJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBienue o KiaacCU(pUKAMU OpraHUYecKUX BellecTB. HoMeHknaTypa opraHM4ecKHx
COEIMHEHMH (CUCTeMaTU4yecKasi) U TPUBUAIbHbIE HA3BAaHUS BAXKHEHUIIUX IMPEICTaBUTENEH KJIACCOB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METO/Bl M3YYEHHUs BEUIECTB M MX IPEBPAIICHUN: O3HAKOMIICHHE C
o0pa3llaMu OpPraHMYeCKUX BELIECTB M MaTepualaMyd Ha HUX OCHOBE, MOJAEIMPOBAHHUE MOJIEKYI
OpPraHMYECKUX BEIeCTB, HAOIIOEHIE U ONMHUCaHNE JEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUIO
OpPraHUYeCKUX BELIECTB IPU HarpeBaHuM (IUIaBJICHUE, OOYTJIMBaHUE U TOPEHHE).

Yriesoaopoasl

Ankanvl: COCTaB W CTPOEHUE, TOMOJOTMYECKHHA pAx. MeTraH M 3TaH — MNOpOCTEHIINE
MIPe/ICTaBUTENN AJIKAaHOB: (PU3MUYECKHUE U XMMUYECKHE CBOWCTBA (PEaKuu 3aMelleHUsl U TOPEHHUS),
HaXO0XJEHHUE B IPUPOJIE, IOIYYEHHE U IPUMEHEHHE.

Ankenvl: COCTaB U CTPOEHHUE, FOMOJIOTMUECKHUN psiA. DTWIEH U NPONWIEH — MpOCTEHIne
MPE/ICTaBUTENN AaJIKeHOB: (U3MYecKre M XHMUYECKHE CBOMCTBAa (peakuuu TUIPUPOBAHUSA,
raJIor€HUPOBAHUS, THIpaTallii, OKHCIEHHUS U MOJIUMEPHU3allin), IOJIy4eHrEe U IPUMEHEHHE.



Anxaouenwl: Oytamuen-1,3 u mermnOyranueH-1,3: cTpoeHHE, BaKHEHIIHE XWMHUYECKHE
CBOMCTBA (peakuus noauMepusanun). [lonyueHre CHHTETHYECKOTO KayduyKa U PE3UHBI.

AnKuHbl: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH Psil. ALIETUIICH — MPOCTEHIIHIA
MPEJICTaBUTENb AJKMHOB: COCTaB, CTpPOEHHE, (U3NUYECKHE M XHMUYECKHE CBOWCTBA (peakuuu
I'MJIPUPOBAHUS, FAJIOTEHUPOBAHUS, TUAPATALIUHI, TOPEHNUS ), TOJyYEHUE U IPUMEHEHHE.

Apenvi. beHzon: cocrtaB, CTpoeHue, (U3MYECKHE U XHMHYECKHE CBONCTBA (peakuuu
raJIOTEHUPOBAHNUSA M HUTPOBAHMA), IOJyYyeHUE M IHpuMeHeHue. Tomyos: cocTaB, CTPOEHUE,
¢u3nveckne U XMMHUYECKUE CBOWCTBA (pEaKIMH TaJOr€HUPOBAHMS M HUTPOBAHUS), MOIyUYCHHE U
npuMeHeHue. TokcMuHOCTh  apeHOB. ['eHeTmdeckas CBSI3b  MEXAYy  YIJIEBOAOPOAAMH,
INPUHAIIEKAIMMHU K PA3JIMUHBIM KJIaccaMm.

[TpupoaHble MCTOYHHMKH YIIIEBOAOPOAOB. [IpuponHblii ra3 W monmyTHble HEe(TAHBIC Ta3bl.
Hedts u €€ npoucxoxaenne. CriocoObl nepepaboTku HeTH: IeperoHKa, KPeKUHT (TEPMUYECKUH,
KatajuTudeckuit), nuponus. [IpoaykTsl nepepaboTku He(TH, UX IPUMEHEHUE B IPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIH yrosib U MpoayKThl €ro NepepadoTKH.

DKCcIepUMEHTaIbHBIE METOJBI M3YUEHHs BEUIECTB W HMX NPEBPALICHUN: O3HAKOMIICHHE C
o0pa3maMu TIaCTMAacC, KaydyKoOB M pe3uHbl, Kojurekuuu «HedTts» u «YTomp», MoxenupoBaHue
MOJIEKYJT ~YTJICBOJOPOJOB U TaJIOTEHONPOM3BOIHBIX, MPOBEACHUE MPAKTUYECKOH paboTHI:
[IOJTyYEeHHE 3TUJICHA U U3yUYEHHUE €r0 CBOMCTB.

Pacuérubie 3agaun.

Brrauciienus mo ypaBHEHHIO XUMAYECKON peakiiuy (Macchl, 00bEéMa, KOJIMYECTBAa UCXOIHOTO
BEIIECTBA WJIH MTPOAYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJHMUECTBY OJHOTO U3 NCXOIHBIX
BEIIECTB WM MPOJYKTOB PEAKLIUH).

Kucsopoacoaep:kaue opranu4eckne coeJuHeHUs

IIpedenvuvie oonoamomuvle cnupmuvl. MeTaHON M 3TaHOJ: CTPOEHHUE, (PU3NYECKUE WU
XAMHAYECKHE CBOWCTBA (PEaKIWW C AKTUBHBIMHA METAJUIaMH, TaJOr€HOBOJOPOJAaMH, TOpPEHHE),
npuMeHeHne. BolopoiHbIe CBSI3U MEXAY MOJIEKYJIaMu CIUPTOB. JleficTBHEe MeTaHoIa ¥ 3TaHOJa Ha
OpraHu3M 4YejoBeKa.

Mnocoamomuvle cnupmul. DTHICHIIIMKONb W TJIHWIEPHH: CTPOCHUE, (HU3MUECKHe W
XUMHAYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO HICIIOYHBIMU METaJUIAMH, KadeCTBEHHAsl peaklus Ha
MHOI0aTOMHBIE cnupThl). /JleficTBMe Ha opraHusMm uesnoBeka. [IpuMeHeHue rinLepuHa |
STUIICHTIIUKOJISL.

@enon: cTpoeHUE MOJIEKYIBI, (PM3NYECKHE W XUMHUYECKHEe CBOHWCTBA. TOKCHYHOCTH (peHOIIa.
[Ipumenenue denomna.

Anvoezuowvi u kemonwl. opManbleru, aleTanibIeru/: CTpOeHUe, PU3nUecKue 1 XUMUYECKHE
CBOWCTBA (pEaKkLMU OKUCIEHUS U BOCCTAHOBIIEHHUS, KAaYeCTBEHHBIE pEaKIMH), IMOJyYeHHE HU
MIpUMEHEHHE.

OonoocHosHble npedenvhble KapOOHO8ble Kuciomvl. MypaBbUHas U YKCyCHasi KHUCIOTBHI:
cTpoeHue, pU3nUecKue U XMMHUECKUEe CBOMCTBa (CBOMCTBA, 00IIME A Kiacca KUCIOT, peaKius
TepuUKalMK), TOJIy4eHHe u mpuMmeHeHue. CreapuHOBas M OJEMHOBAas KHUCIOTHI Kak
MIPEJCTaBUTENN BHICHIMX KapOOHOBBIX KHCJIOT. MbIIa KaK COJHM BBICIINX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ACHCTBHUE.

Cnoorcnvie 2¢hupbl Kak npoussooHvie KapOOHOBbIX Kuciom. I'MAPOIN3 CIOXKHBIX IPHUPOB.
Kupst. ['maponus xupos. [Ipumenenue xxupoB. bruonornyeckast posib KUPOB.

Yenesoowl: cocraB, knaccuukaius yriieBoJoB (MOHO-, TU- U ToJucaxapubl). ['moko3a —
MPOCTEHIINI MOHOCAaxXapHa: OCOOCHHOCTH CTPOEHMSI MOJIEKYNbl, (DU3MYECKHEe M XHUMHUYECKHe
cBoiicTBa (B3aumogeiictBue ¢ ruapokcuioM Menu(Il), okucienne aMMuauHbIM pacTBOPOM OKCHAA



cepeopa(l), BoccTaHOBIIEHHWE, OpOXEHUE TIIOKO3bI), HAXOXKJACHHE B TIPHUPOJIE, INPUMEHEHHUE,
ounosornueckas poib. otocuHTe3. PPyKTO3a KAK U30MEP TITFOKO3BI.

Kpaxman u nemnrono3a kak npupojasble noaumepbl. CTpoeHHe KpaxMmana M LEJUIIOJIO3BI.
dusnyeckue 1 XMMUYECKHUE CBOICTBA KpaxMaiia (TUIPOJIN3, KaUeCTBEHHAs! PEAKIIMS C HOI0M).

DKClepUMEHTAIbHBIE METOJIbl M3Y4YeHMsI  BEIIECTB M HX IpEBpallleHUui: MpPOBEACHUE,
Ha0JI0/IeHUE U OMHMCAaHNUE JJEMOHCTPALIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAUYECTBEHHBIC PEaKIIUU
OJIHOATOMHBIX CHUPTOB (OKUcIeHHE 3TaHoja okcuaoM Meau(ll)), MHOroaTroOMHBIX CIHUPTOB
(B3auMmopelictBue rimuepuHa ¢ ruapokcuaoM Mmeau(Il)), anpnernnoB (okuciieHME aMMHAYHBIM
pactBopoM okcuaa cepebpa(l) m rumpoxcugom meau(Il), B3ammomelicTBue Kpaxmana C HOJIOM),
MIPOBEJICHUE MPAKTUYECKOM pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaum.

Bbruucrienus mo ypaBHEHHIO XUMUYECKON peakiiuy (Macchl, 00bEMa, KOJIMYECTBAa UCXOIHOTO
BELIECTBA WJIH MPOJIYKTa PEaKuu MO U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJIHOTO U3 UCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliye opraHn4eckie CoeInHEHUsI.

AMUHOKHUCIIOTHI KaK aM(OTEpHbIE OpraHuyecKue coeluHeHus. PU3ndeckue U XUMHUUYECKHe
CBOMCTBAa aMMHOKHCIIOT (Ha IpUMepe IMHLIMHA). buonornueckoe 3HaueHre aMMHOKUCIOT. [lenTuast.

benku kak mnpupomHbIe BBHICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi, BTOpUYHas u
TpeTHuYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBa O€JIKOB: THAPOIU3, JACHATypalus,
KayeCTBEHHBIC PEaKIMU Ha OCIIKH.

DKClepUMEHTAJIbHBIE METOJbl M3y4Y€HHUS BEILIECTB U UX IpeBpallleHuil: HaOIoJeHHe U
OIKCaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalys OeKOB MpU HarPEBaHUHU, LIBETHHIE PEAKINH
OENKOB.

BbicokomosiekysipHbIe cOeJUHEHHA

OcCHOBHbIE TOHSTHS XHMHUHU BBICOKOMOJIEKYJISPHBIX COEIUHEHUIl: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIICHb ITOJIMMEPHU3ALINH, CPEIHSASA MOJIEKYJIsIpHas Macca. OCHOBHBIE METOIbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUH — MOJIMMEPU3ALINS U IOJUKOHICHC AL

DKcliepUMEHTAJIbHbIE METO/Ibl M3YyU€HHUsl BEUIECTB M WX MPEBpAIICHUN: O3HAKOMIIEHHE C
oOpa3amMu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

Me:XnpeamMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBS3€d NpPU M3YyYEHUM OpraHudeckod xumuu B 10 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U OHITUH,
SIBJIFOIMXCS] CHCTEMHBIMHM IS OT/AETIBHBIX MPEIMETOB €CTECTBEHHO-HAyYHOTr'0 1IMKJIA.

OOw1re ecTecTBEHHO-HAYyUHBIE IOHATHUS: SIBICHUE, HAYYHbIH (QaKT, TMIIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHUHTE3, KJIacCHU(UKalUs, MEePUOJAUYHOCTb, HAOIIOJEHHE, H3MEpPEHHUe, SKCIEPHUMEHT,
MOJIETTUPOBAHUE.

®duzuka: MaTepusi, SHEprusi, Macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YpOBEHb,
BEIIIECTBO, TeJ0, 00BEM, arperaTHOE COCTOSIHME BEIECTBa, (PM3UUECKUE BETUUYMHBI U €AUHUIBI UX
U3MEpEHUS.

buonorus: knerka, opraHu3M, Ouocdepa, oOMEH BeUIeCTB B OpraHusMme, (hOTOCHHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (O€TIKHU, YIIIeBObL, JKUPHI, (DEPMEHTBHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIbL, TOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorys: NuIEBble MPOIYKThI, OCHOBBI PAllMOHAJBHOIO NMHUTAHUS, MOIOIIUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE TMpenaparhbl, MaTepualbl U3 UCKYCCTBEHHBIX M CHUHTETHYECKHX
BOJIOKOH.

11 KJIACC
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OBIIASA U HEOPTAHHYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHUH

XUMUYECKUH 3JIeMEeHT. AToM. Slapo aToma, H30TONBL. DJEKTPOHHas  000JI0UKA.
DHepreTHYeCKUe YPOBHH, IOIYPOBHH. ATOMHBIE OpOUTaNH, s-, P-, d- smementsl. OcoOCHHOCTH
pacrpesieleHus] 3JEKTPOHOB 10 OpOMTAIsIM B aToMaX 3JEMEHTOB IEPBBIX YETBIPEX MEPHOOB.
DneKTpoHHasi KOH(UTYpALUs aTOMOB.

Ilepnonnueckunn 3axkoH u Ilepuommyeckas cucrema xumudeckux onementos . M.
Menpeneesa. CBs3p NEPUOANUECKOrO 3aK0HA U [leproaudeckoil CHCTEMBI XUMUYECKHUX JIEMEHTOB
J. U. MenneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHHS ATOMOB. 3aKOHOMEPHOCTH W3MEHEHMS
CBOWCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEIIECTB 110 TPyIIaM U
nepuogam. 3HaueHUE NEPUOIUYECKOr0 3aKOHA B Pa3BUTHUN HAYKH.

Crpoenue BemiecTBa. XHUMHMYECKass CBA3b. BuHIbl XUMHUYECKOW CBSI3W (KOBaJEHTHas
HeroJsipHas M TOJIApHAs, MOHHAs, MeTaMueckas). MexaHus3Mbl 00pa3oBaHHs KOBAJIEHTHOM
XUMHUYECKON CBA3M (OOMEHHBIH M JIOHOPHO-aKLENTOpHbIN). BomoponHas cBsi3b. BajeHTHOCTS.
DnexTpooTpuuaTebHOCTh. CTeneHb OKUCIEeHUs. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO UM HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. TUNBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTb CBOMCTBA BEIIECTB OT THUIIA
KPHUCTAJUIMYECKON PEIIETKH.

[Tonstue o nucnepcHbIX cucreMax. VICTUHHBIE M KOJIIOMIHBIE pacTBOpbl. MaccoBasi 10Jis
BELIECTBA B paCTBOPE.

Knaccudukanus Heopranudeckux coeauHeHuil. HomMeHkIaTypa HEOpraHU4YeCKUX BEIIECTB.
I'enernueckas CBsA3b HEOPraHMYECKUX BELIECTB, IPUHAUICIKAIMX K PA3IMYHBIM KJIaccaM.

Xumunyeckass peakuus. Knaccupukanus XMMHYECKHMX peakUMid B HEOPraHWYEeCKOW u
OpPraHMYEeCKON XMMHUU. 3aKOH COXPAHEHHs MacChl BELECTB, 3aKOH COXPAaHEHUS U IpeBpalleHus
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IUYHBIX (akTopoB. OOpaTHMble pEaKIUH.
Xumudeckoe paBHoBecue. DakToOpbl, BIMSAIONIME HA COCTOSHHUE XUMHUYECKOIO pPaBHOBECHS.
[Tpunnun Jle Hlatense.

Onexrponutnyeckass auccouuanus. CunpHble U cinabble 1eKTpoiauThl. Cpeaa BOIHBIX
pacTBOpOB BEILECTB: KUCIas, HEUTpaJIbHAs, II€JI0YHAs.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

DKcrnepuMeHTalIbHbIE METO/Ibl U3YUEHUS BELLIECTB U X MPEBPAILEHUI: IEMOHCTpAIIHs TaOIUI]
«Ilepnonnyeckas cucreMa XxuMHueckux dieMeHTOB JI. M. MenzaeneeBa», u3ydeHue Mojeneu
KPUCTAUNIMYECKUX PEIIETOK, HaOMI0/eHHe W OMUCAHHE JIEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX
OTBITOB (pa3JoXKeHHe MEPOKCHAA BOJOpOJa B MPHUCYTCTBUHU KaTalau3aTopa, OMpPENEIeHHUE Cpelbl
pPacTBOpPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIbHOTO HMHIMKATOpPA, PEAKIMH HOHHOTO OOMEHa),
MIPOBE/ICHUE TPAKTHUECKOW paboThl «BiusHue pa3znuyHbIX (PaKTOPOB HA CKOPOCTh XUMHYECKOM
peaxum.

Pacuérnebie 3anaun.

Pacu€rbl o ypaBHEHHSIM XMMHUYECKUX PEAKIM, B TOM YHCIE€ TEPMOXMUMHUUYECKUE PACUETHI,
pacuéTel ¢ UCIIOJIB30BAaHUEM TIOHATHUS «MACCOBAs A0S BEIIECTBAY.

Heoprannyeckasi Xumus

Hemerasusl. [Tonoxenne Hemeranos B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB
JI. U. MenneneeBa U OCOOCHHOCTH CTpOEHHs aTOMOB. (DHU3WYECKHE CBONCTBA HEMETAJUIOB.
AnnoTponus HeMETaUIOB (Ha MpUMepe KUCIopoa, cepsbl, pocdopa u yriaepoaa).
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XWMHYECKHE CBOWCTBA  BAXKHEWIIMX HEMETA/UIOB (TajJoreHoB, cephl, a30Ta, ¢ocdopa,
yriiepo/ia ¥ KpeMHHsI) U UX COCAMHEHUH (OKCHUIOB, KHCIOPOJCOACPKAIINX KUCIOT, BOJAOPOIHBIX
COCIMHCHHI).

[IpuMeHeHNne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Mertauel. [Tonoxenue meraminoB B [lepuoanueckoit cucteMe XxumMudeckux snementos 1. U.
MengeneeBa. OCOOCHHOCTH CTPOCHHS JJIGKTPOHHBIX O0OJIOYEK aTOMOB MeTayioB. OOmme
¢usnveckne cpoicTBa MeTauioB. CIUIaBbl METAUIOB. DJIEKTPOXUMHUYECKHHI Psi HarpsLKEHUH
METaJLJIOB.

XHWMHYECKHE CBOMCTBA BAXKHEWIIMX METAUIOB (HATpUM, Kalui, KaablUi, MarHuu,
ATFOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCITMHCHUM.

OO6u1re ciocoObl moy4eHus MeTayuioB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.

DKCIepUMEHTAIBHBIE METO/IbI U3YUCHHS BEIIECTB U UX MPEBPALECHUN : U3YUCHUE KOJUICKIIUU
«MeTaJibl ¥ CIUIaBbI», 00Pa3I[0B HEMETAJIIIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4, HaOII0IeHNE
W ONHUCaHWE JCMOHCTPAllMOHHBIX M JAO0OPATOPHBIX OIBITOB (B3aMMOJCHCTBHE THAPOKCH]IA
AITIOMUHHUSI C PACTBOPAMH KUCIIOT U IIEJ0YeH, KaYeCTBEHHbBIE PEAKIIMU Ha KATHOHBI METaJUIOB).

Pacuérel macchl BelecTBa Wik 00bEMa ra3zoB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Ui 00bEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, PacuéThl Macchl (00bEMa, KOTUYECTBA
BEIIECTBA) MPOYKTOB PEAKIIUH, €CITU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponb xumum B 00eCIieYeHHH YKOJIOTHUYECKOM, YHEPIeTHUSCKON M MUIIEBON O€30MacHOCTH,
pa3BuTuu MeAuIMHEL. [IoHATHE 0 HAYYHBIX METOAAaX IMO3HAHMS BEIIECTB M XMMHUECKUX PEaAKIIHi.

[IpencraBienust 06 OOIIMX HAYYHBIX MPUHIIMIIAX MPOMBIIUIEHHOTO MOTYYSHHS BaXKHEHIIINX
BEIIICCTB.

UenoBek B MHUpPE BEHIECTB M MaTEPHAIOB: BAXXHEHIIHME CTPOUTEIIbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacK, CTEKJIO, KEpaMHKa, MaTepuaibl ISl SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYEeCKHe U MUHEPATbHBIEC yI0OpEHUSI.

XUMHS ¥ 3J0pOBBE YEJIOBEKA: PABUJIA UCTIOIb30BAHMS JIEKAPCTBEHHBIX MTPENapaToB, MpaBHUiia
0€301acHOT0 UCIOJIb30BaHUS MIPENapaToB OBITOBOM XUMUHU B TTIOBCETHEBHON KU3HU.
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2.2. METAIIPEJIMETHBIE CBA3H YYEBHOTI'O IIPEJIMETA

Peanuzanus MeXnpeaMeTHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XUMHUU B
11 xmacce OCyIIECTBISCTCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK WU NOHATHUH, ABISAIOMIMXCA CUCTEMHBIMU JJIS OTIENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO011me ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CHHTE3, Kiaccu(ukanusi, NEePUOJUYHOCTh, HAONIOJIEHHE, SKCIHEPUMEHT, MOJCINPOBAHHE,
U3MEpEHUE, SABIICHUE.

®usnka: Marepus, dHEprus, Macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOI,
PaMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUN YpOBEHb, BEILIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AUMHUIIBI MX H3MEPEHHSI, CKOPOCTb.

Buonorusi: knerka, opraHm3M, SKOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XuMHueckasi IpOMBIIIIIEHHOCTh, METAJLITYPIHsl, IPOU3BOJCTBO CTPOUTENIBHBIX

MaTcpHrajioB, CEIbCKOXO03SHCTBEHHOC IMpoOnU3BOACTBO, IMUIICBasa MMPOMBIIIJICHHOCTD,
q)apMaHeBTI/ILIeCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMCTHYCCKUX pcraparTtos,
IMPpOU3BOJACTBO KOHCTPYKINMOHHBIX MaTcpHralioB, QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHH.

PA3JIEJI 3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI
PA3JIEJI 3.1. JUYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYJaIOUTUMUCS
IpOrpaMM CpegHero obiiero odpa3zoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuHo-MeTonu4yeckoil OCHOBOW st pa3paboTKU IIAHUPYEMBIX PE3yIbTaTOB OCBOCHUS
MPOrpaMM CpeTHET0 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/.

B cootBercTBUHM C CUCTCMHO-ACATCIbHOCTHBIM IHOAXO0AOM B CTPYKTYPEC JHMYHOCTHBIX
PE3yIBTATOB OCBOCHHS MPEIMETA «XUMHSI» HAa YPOBHE CPETHETO 00IIEro 00pa30BaHusl BBIIEICHBI
CJIEAYIOIIME COCTaBIISAIOIIHUE:

- OCO3HaHWE OOYYAIOIIMMUCA POCCUMCKON TPaKJaHCKON MASHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

- HAJIMYNUEC MOTHUBAILIUU K O6yT~I€HI/II-O;

- LIeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH Ha OCHOBE KIIFOYEBBIX
[EHHOCTEH ¥ HCTOPUUYECKUX TPAJAUIIUN Oa30BOM HAYKH XUMUMU;

- TOTOBHOCTh M CHOCOOHOCTh OOYYAIOMIMXCSl PYKOBOJCTBOBATHCSI B CBOCH JIESATEILHOCTH
OEHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKaMH, [IPUCYIIUMU HeHOCTHOﬁ CUCTEMEC XHUMHUYCCKOT'O
o0Opa3oBaHus;

- HaJIMYMe TPABOCO3HAHUS SKOJIOTHYECKOH KYIbTYPHl M CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTDH KU3HCHHBIC IJIaHBI.

JIngHOCTHERIE PE3YIbTATEI OCBOCHUS IPEAMETA «XuMus» JOCTUT'AKOTCS B €ANHCTBE y‘-Ie6HOI>'I
U BOCIIUTATEIHHOU JIESATEIHHOCTH B COOTBETCTBUU C TYMAaHUCTHUYECKUMHU, COIIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH M HJ€aJaMH POCCUUCKOTO Tpa)KTAHCKOTO OOIIEeCTBa,
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OPUHATHIMU B OOILIECTBE HOPMaMH M IMpaBUJIaMH MOBEIEHUS, CIIOCOOCTBYIOIIMMHU IpolieccaM
CaMOIIO3HAHUsI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TMYHOCTH 00YJArOIIUXCSI.

JIM9HOCTHBIE pe3yIbTaThl OCBOCHHUS MpeaMeTa « XUMHUS» OTPAKAOT cPOPMUPOBAHHOCTH
OTIbITa MO3HABATEIHLHON U MPAKTUYECKOM 1eATEIbHOCTH 00YJarOIMXCs 0 pealn3aliu
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpa:xaaHCcKOro BOCIIMTAHUSA:

OCO3HAHMSI O0YYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX IPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY W MIPaBOMOPSIKY;

HpeI[CTaBJIeHI/ISI 0 COIHAJIBHBIX HOpMaX nu HpaBI/IJIaX MCEKIINYHOCTHBIX OTHOIJ_IGHI/Iﬁ B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEILHOCTHU MPH CO3JAHUH YYEOHBIX MPOEKTOB,
pEIICHUH Y4eOHBIX U TTO3HABATEIBLHBIX 3a/1a4, BHITOJIHCHHH XUMUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NTOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JPYTUX
[IPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHHUS K HCTOPUYECKOMY M HAyuYHOMY HACJIEAUI0 OTEYECTBEHHOMN
XVAMMUH,

YBXEHUS K IPOLIECCY TBOPYECTBA B OOJACTH TEOPHH M MPAKTHUECKOTO MPUMEHEHUS
XUMHHU, OCO3HaHHUA TOI'0, YTO OOCTHKXCHUA HaYKI/I €CThb pe3y.HBTaT JJINTCIIBHBIX H216JIIO[[€HI/II71,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/AA YYE€HBIX U IPAKTHKOB;

WHTEpECa M TI03HABATECJIbHBIX MOTHBOB B TMIOJIYYEHHH U TMOCIEAYIOUIEM aHAJIU3E
MH(pOpMaLIIU O MEPETOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:
HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO [TOBEACHMUS;
CIIOCOOHOCTH OLIEHUBATh CUTYAIlNH, CBA3aHHbBIE C XUMHUECKUMHU SIBICHUSMH, U IPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
TOTOBHOCTH OLICHMBAaTh CBOE IIOBEICHHE W IOCTYIKM CBOMX TOBApUINEH C MO3ULMN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ATHUX MOCTYIKOB;
4) popMupoOBaHMSA KYJIbTYPHI 310POBbS:
NOHUMaHMs LEHHOCTeH 30poBOro M Oe3omacHoro ofpasza XKHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;
coOUIIOJIeHHsI TIPaBUI 0E€30MacHOro OOpalleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €S TENbHOCTH;
NOHMMaHMs LEHHOCTH NpPaBWI HWHAWBUIYAIBHOTO U KOJUIEKTHBHOIO 0€30MaCHOTO
MOBE/ICHUS B CUTYalUAX, YTPOXKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;
OCO3HAHMsI IMOCIEACTBUI M HEMpUATHS BPEIHBIX MPUBBIUEK (YMOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUS);
5) TpyaoBOro BociuTaHMsA:
KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-MCCIIEIOBATENLCKOW JeSITEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;
YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B pEIIEHUU MPaKTUYECKHX 3a/ad COLUaIbHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);
MHTEpeca K MPaKTUYECKOMY H3YYEHHIO MpOQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;
YBa)XEHHUs K TPYLY, JIOASIM TPyJla U pe3ybTaTaM TPYAO0BOH 1€ATENbHOCTH;
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TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY HHIMBUAYATbHON TPAaeKTOPUH 00pa3oBaHus, Oyayiei
npodeccuu U peanu3annui COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) IK0JI0rH4eCcKOro BOCIIMTAHMS:

9KOJIOTHYECKH 1[€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIIeM, BIHSHHS SKOHOMHUYECKHX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUANIBHOMN Cpebl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMUH JUIS PELICHUS] BOIIPOCOB
palMOHAIBHOTO MPUPOI0NOJIH30BAHNUS;

AKTUBHOIO HENPUATHUS JIEUCTBUM, MPUHOCAIIMX BpPEI OKPYKAIOLIEW MPUPOJHOM Cpele,
YMEHHsI MPOTHO3UPOBATH HEOJIAroNpUsATHBIE KOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJUYMsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJILHON, KOMMYHUKATUBHOMN M COLMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTUKU;

NMOHMMAHUA CHEIU(PUKA XMMUU Kak HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEICTABICHHS 00 OKpPYKAIOIIEeM
MHpE KaK O €JUHCTBE IMPHUPOJBI M YEJIOBEKa, B TMO3HAHWM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelIeHrur IpodiieM COXPaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHUMHH JJS COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHON pOJIM B CO3/IaHUM HOBOW 0a3zbl MaTepHaIbHOM
KYJIbTYpbI, PEIIEHUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, MHUIIEBOH M DKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIINHBI,
o0ecreyeHny yCIOBHH yCIEUTHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
oOmiecTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH MCIOJL30BATh MOMydyaeMble 3HAHUS TS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUs JienaTh 000CHOBAHHBIE 3aKJIFOYCHHS] HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JTAHHBIX
C TEJBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCTOIh30BaTh XUMUYECKUE 3HAHUSA [Tl pEeUIeHHs IpobiieM
B pEAIbHBIX KU3HEHHBIX CUTYalLIUSIX;

WHTEpeca K TO3HAHUIO M UCCIIEIOBATEIHCKOM JACATEHHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY T[IOJYY€HHMIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMYHBIX cepax mpodecCHOHATEHOMN NeITeTbHOCTH.
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3.2. METAIIPEJIMETHBIE PE3YJIBTATbBI

MertanpeamMeTHble pe3yibTaTbl OCBOEHMsI yuyeOHOro mnpeaMera «XUMHUS» Ha YPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayUHbIE TIOHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienru(uKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, sBJIECHUE, MPOLECC, CUCTeMa, HayuHbI (akT, MPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, CCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHblE  yueOHble  JAeHCTBMS  (1MO3HABaTeldbHblE,  KOMMYHMKAaTHBHBIE,
peryisTuBHbBIE), oOecneunBaronie (GopMHpOBaHHE (QYHKIMOHAIBHOH TI'PaMOTHOCTH H
COLMAJIbHOW KOMIETEHIIMH 00y4aroInuXcs;

CHOCOOHOCTh  OOYYAIOIIMXCS ~ HCIOJIb30BaTh ~ OCBOGHHBIE — MEXAMCLUUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCallbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3yibTaThl OTPAXKAKOT OBJIAJEHUE YHUBEPCAIbHBIMU Y4EOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH M03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBble JIOTHYecKHe NeiCTBUSA:

CaMOCTOSITENIbHO  (DOpPMYJIMPOBaTh M aKTYaJM3UpPOBaTh MpoOIeMy, BCECTOPOHHE €&
paccMmaTpuBarth;

ONpeNeNiATh LeJNU JAEATeNbHOCTH, 3a7aBas INapaMeTpbl U KPUTEPUH HX JIOCTHUXKEHHS,
COOTHOCHUTD PE3YJIbTaThl AECATEIbHOCTHU C IIOCTABICHHBIMU LIENISMU;

UCIOJIb30BaTh IMPU OCBOCHMM 3HAHUW NPUEMBI JOIMYECKOI'O MBIIUICHUS — BBIICIATH
XapaKTepHble NPU3HAKK TMOHATHUH W yCTaHaBIMBAaTb HUX B3alMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOLUE MTOHATUS AJIs1 OObSICHEHHSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUIA;

BbIOMpATh OCHOBAHUS U KPUTEPUH I KJIaCCU(UKALIUY BEIECTB U XMMHUUECKUX PEaKIIHii;

yCTaHaBJIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JOTHUECKHUE PACCYXACHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, TI0 AHAJIOTUH ), BBISABIIATD
3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pacCMaTPUBAEMBIX SIBIECHUSAX, (DOPMYIMPOBATH BBHIBOJBI U
3aKJII0YEHHUS;

OPUMEHATh B Ipolecce MO3HAHUA, UCTOJIb3yeMble B XUMUHM CUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHME XHMHYECKOM peakuud — NpU peleHHH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a7a4, IPUMEHATh Ha3BaHHbIE MOJIEIIbHBIE IPEICTaBICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMHUYECKUX PEAKIIUH.

2) 6azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIa/IETh OCHOBAMHU METOJ0B HAYYHOT'O TIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUI;

dopMynupoBaTh LEAM M 33Ja4d  HUCCIEAOBAHMS, WCIIOJIb30BATh IIOCTABJIEHHBIE U
CaMOCTOSITENIHO C(hOPMYyTUPOBAHHBIE BONPOCH! B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKIEHUII;

BJIAJ€Th HABBIKAMH CAMOCTOSITEIHOIO IUIAHUPOBAHUS M TMPOBEACHUS YUCHHYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0aTh 32 XOJOM IpOIlecca, CaMOCTOSTENIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O0OOOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJENIaHHOM
pabore;

NpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIeI0BaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOJ0B [TO3HAHUS.
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3) padorta ¢ nHpopManmeii:

OPUEHTHPOBATbCSI B  pa3IM4YHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOIYJIsIpHAs
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHaAJIM3UPOBATh MH()OPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUIECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(GbopMynupoBaTh 3ampOoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
uHpopManuu, HeoOXOAMMOM ISl BBITTOJIHEHHSI YUeOHBIX 3aa4u ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT UCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMANIBbHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JAPYTHE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpOpMaLKell: MPUMEHATh MEXKIpeIMeTHbIe ((U3UYEeCKHe M MaTeMaTHYeCKHe) 3HAKU H
CHUMBOJIBI, (popMyJibl, aOOpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOil TEMBI B XOJ€ JAUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh MJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

BBICTYINIaTh C IpPE3CHTAlel pe3yJbTaTOB MO3HABATEIBHOM IEATENILHOCTH, MOJTYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYECKON paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanmu3anuy y4eOHOro IMpoekTa W (HOPMYyIHPOBATH BBIBOJBI 1O PE3yiIbTaTaM MPOBENEHHBIX
UCCIIEIOBaHUM TyTEM COTIacOBaHMS TO3ULMIA B X0/1€ 00CYXIeHUS U 00MEHa MHEHUSIMU.

Osgi1aieHHe YHMBEPCAJIbLHBIMHU Pery/JsiTUBHBIMU 1efiCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I103HABATEIbHYIO JEATEIbHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIMPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeularaéMblii aropuT™M JIeHCTBUH NpU BBINOJHEHUH Y4E€OHBIX M MCCIIEOBATENIbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO WX PElIeHUs C yYETOM MOTyYeHHUS] HOBBIX 3HAHUIM O
BEIIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOAHaJIM3a U CAMOOLIEHKH.

3.3. IPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMHUsD OTPAKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XUMUUYECKON COCTABJISIFONIEH €CTECTBEHHO-HAYUHON
KapTUHBI MHUPA, POJIH XMUMHH B TO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOW ISl PpEeIICHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CUCTEMON XMMHUYECKHUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIMOJATarol[ue
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, dJIEKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBS3b, CTPYKTypHas Gopmyna (pa3BEépHyTas U
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEPOAHBIH  CKEJIET,
GyHKIIMOHANIbHAS TPYMIMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJIOTHMUYECKUN pPsia, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJEpKAIINE COCAUHEHUS, MOHOMED, MOJINMEP, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPTaHUYECKHUX
BemectB A. M. byrtnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
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CUMBOJIMYECKUH SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMS, JIEXKAIIUE B OCHOBE IOHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IIPAKTUYECKOM JEeSATEIbHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC MPU3HAKH MOHATUH, yCTaHABIUBATD
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MTOHATHUS IIPU ONMCAHUU COCTABA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON) GOPMYII OpraHUYECKHX BEIIECTB
Y YpaBHEHUN XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOEHMS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIJICKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEIIECTB IO MX COCTaBy W CTPOCHUIO K OIpPEAeNEHHOMY KIIACCY/TPyIIe COCIUHEHUN
(YrmeBomopobl, KHCIOPOA M a30TCOAEpKAlllMe COCIUHEHUS, BbICOKOMOJICKYIISIPHBIC
COEIMHEHMS), JaBaTb UM Ha3BaHUA 10 cucrematnueckod HoMeHkiatype (IUPAC), a Takxke
NPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHHMYECKHUX BEIIECTB (STHJICH, MPOIMHIIEH,
alleTUJICH, STHJICHIJIHMKONb, TIHLEPHUH, (EeHON, (OpMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCIIOTA, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIOTa, CT€apUHOBAs KHUCIIOTa, TIIOK03a, (PYKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OMNpPEAENATh BHUJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OpPraHMYEeCKHX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaTb COCTaB, CTPOCHHUE, (PUINYECKUE U
XMMUYECKHE CBOWCTBA TUIMYHBIX MPECTABUTENEH PA3IUYHBIX KJIACCOB OPraHUYECKUX BEILIECTB
(meTan, »TaH, STWIEH, MPOMWIEH, aneTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, 3TaHOJ, ATHJICHTJIMKOIb, TIUIEPUH, (EHOJ, aleTalbJeru, MypaBbUHAsI U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, UeJJI003a, aMHUHOYKCYCHas KHCIOTa), WJIIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI WX MEpPepadOTKH U TMPAKTHUYECKOE NPUMEHEHHE
IPOJYKTOB NEPepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS 110 XHMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BEIIECTBA MITH IPOAYKTa PEaKLMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 MCXOHBIX BEILIECTB WM MIPOTYKTOB PEaKIUN);

c(OPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX HAy4HOTO
MO3HAHMS, MCIONb3YEMbIX B XHMHUU MpPU M3YYEHUM BEIIECTB W XUMHUYECKHMX SBJIECHUI
(HaOmofieHMe, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUS JUUIsl IPUHATHUS PEIICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBS3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBUIa MOJB30BAHHUS XUMHUUYECKON MOCYA0NH U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAK)KE MpaBHUiIa OOpAIIEHNUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh ~ YMEHHUH IJIAHUPOBATh U BBINOJIHATH XMMUYECKUH SKCIIEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIIEHA U HU3YYEHHE €ro
CBOWCTB, KaU€CTBEHHBIE PEAKIIMU OPIraHUYECKHUX BEIIECTB, I€HATYpalLus OSJIKOB TP HarpeBaHHH,
[IBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BeIIEeCTBAaMM M JIaOOPaTOPHBIM 00OpPYIOBaHMEM, HPEICTABIATH PE3yJIbTaThl XMMHUYECKOTIO
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JKCIIEpUMEHTa B (DOpMe 3amucH YpaBHEHHI COOTBETCTBYIONIMX PEAKIUi U (POpMYyTHUPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOpPMAIIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanuu, UHTEpHET U IpYyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJaTh TMPaBWIa 3KOJOTMYECKH Ie1eco00pa3Horo
MOBE/IEHUA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIoIllel MPUPOJIHON Cpeibl, OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeNéHHBIX OPraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [IJIK, moscusate Ha
npuMepax crocoObl YMEHBIICHHUS M MPEIOTBPAIICHHUS X BPEAHOTO BO3JICHCTBUS HA OPraHU3M
YeJI0BEeKa;

JUIsT O0yYaroluXcs C OrPAaHMYCHHBIMU BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSTh
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHUII;

JUTSI CTICTIBIX M CTA00BUISIINX OOYJAIOIINXCS: YMEHHUE UCTIOb30BaTh PEIbe)HO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KJIIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUSD OTPaXKaroT:

c(hOopMUPOBAHHOCTD MPEICTABICHUN: O XUMUUECKOW COCTABIISIOINICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIH XMUMHH B TMO3HAHUU SIBICHUU MPUPOJBI, B HOPMHUPOBAHUM MBILIUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIIMOHAJILHOW TPAMOTHOCTH, HEOOXOMUMOW IS PEIICHUS
MPAKTUYECKUX 3a7ad M HKOJOTMYECKd OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U
MIPUPOJHON CpelIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATraroIINe
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSPHBI O00BEM, BAJICHTHOCTb, OAJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKMX  pEaklUMid, pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, SJIEKTPOJUTHYECKAS IUCCOLUALMS, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peaklliy, XUMUIECKOe PABHOBECHUE); TECOPUHU U 3aKOHBI (TEOPHSI DIIEKTPOIUTUIECKON
auccounanuu, nepuoandeckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUsS MacChbl BEUIECTB,
3aKOH COXPAaHEHHUs W TPEBpAllleHUs SHEPTUH TPU XUMHUYECKHX PEeaKIHAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JIEKAIlUe B OCHOBE TMOHHUMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, TMOJYYeHUH W O€30MaCHOM HCITOJIb30BAaHWU BAKHEUIIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTUYECKON AESITETbHOCTU YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEpPHBIC MPU3HAKK MOHSATHH, YCTaHABIMBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHMCAHMM HEOPTaHUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHYECKYIO CHUMBOIMKY JIJISI COCTABIICHUS
dbopMya BEHIECTB W ypPaBHCHUH XMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHHs OTICIBbHBIX HEOPraHUYECKHX BEIIECTB (YrapHbIM Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi W3BECTh, HeTaméHas W3BECTh, MUTHEBAs COJa, MUPUT M
Apyrue);

c(hOpMUPOBAHHOCTh YMEHHI OTPEACIIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HOHHAS,
MeTaJuThuecKasi, BOJOPOJAHAs) B COCIWHEHUSX, TUIM KPUCTAUIMUECKOW PEMIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJspHAs, MOHHAs, METaJUIMUecKas), XapakTep Cpelbl B BOJTHBIX
pacTBOpax HEOPTaHWYECKUX COCTMHECHUI;
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c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBAThH MPUHAJICKHOCTh HEOPTAHUUYECKUX BEIIECCTB
M0 X COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIIe COeIuHEHUN (IPOCThIE BEIECTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KHUCIIOTHI, aM()OTEpHBIC TUAPOKCUIBI, COJTH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mepuoanyeckoro 3akona JI. U.
MengeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c()OPMUPOBAHHOCTh ~YMEHHH  XapaKTepU30BaTh dJJCKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoao Ilepuonnyeckoit cucteMbl XUMHUUECKUX 31eMeHToB [1. U.
MeHneneeBa, HCIOJIb3Ysl MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIINY», «IHEPIETUUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHMYECKHUX OJJIEMEHTOB M HX
COCIMHEHUH 110 nepuoaam U rpynnam [leproandeckoil cucTeMbl XUMHAYECKUX d1eMeHToB /. M.
MeHpeneeBa;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh (OMUCHIBATH) OOINE XUMUIECKIE CBOHCTBA
HEOPraHWYECKUX BELIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPKJIATh CYIIECTBOBAHUE N'€HETUYECKOU
CBSI3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMHU C IOMOIIBI0 YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKLUid;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATh XUMHYECKHUE PEAKIUU IO Pa3IUYHBIM
npu3HaKaM (YMCIy U COCTaBy pEarupyrolIuX BEILIECTB, TEMJIOBOMY 3(PQeKTy peakuuu,
M3MEHEHHUIO CTEIICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, Y4aCTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS PEaKUUN pa3UYHBIX THUIIOB, MOJHBIC
U COKpalIEHHBIC YPAaBHEHHS PEaKlMid MOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, MPU KOTOPBIX ITH
peakLMy UIYT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHHMH MPOBOJUTH PEAKLUU, MOATBEPXKIAIOIINE KAYeCTBEHHBIN
COCTaB pAa3JIMYHbIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH OMNBITHBIM HYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTaHUUECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii OCpPEeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIUii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NIUYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHUYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHeIlIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOopMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUECKHUE MPOIECCHI, JISKAIIUE B OCHOBE
MPOMBINIJICHHOTO TOJY4YEeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke CGHOPMUPOBAHHOCTh
MPEACTABICHU 00 OOIMIMX HAYYHBIX MPHUHIUIAX W IKOJOTUYECKHUX MPOOIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHMH TIPOBOJUTH BBIYUCICHHUS C UCIOJB30BAHUEM TTOHSTHS
«MaccoBasi 0N BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLIECHUH Ta30B MPU XHUMHUYECKUX
peakuusax, Macchl BEHIeCTBa WK 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WIIN
00BEMY OJTHOTO U3 YUAaCTBYIOIIUX B PEAKIMU BELIECTB, TEMIOBOrO 3¢ (deKTa peakliuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COONIOATh MpaBUjia MOJB30BAHUS XUMUYECKOW MOCYI0 U
nabopaTOpHBIM 000PYIOBAaHHEM, a TAK)KEe MpaBUiia 0OpaIEeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJTHATH XUMHUYECKUNA DSKCIIEPUMEHT
(paznmokeHue TEpOKCHIa BOAOPOAa B MPHUCYTCTBUHM KaTalW3aTopa, OMNPEICICHUE Cpebl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHINKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, Ka4eCTBEHHBIC peaklud Ha
cynbdart-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE DKCIIEPUMEHTATBHBIX
3amady mo temaM «Mertamie»y U «HemeTamnaesl») B COOTBETCTBHM C MpPaBHIAMH TEXHUKU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ynbTaThl XUMUYECKOTO JKCIEpPUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIHUX
peakiuii 1 GopMyIHpPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;
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c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
HOJTyYaeMyIo U3 pa3HbIX HCTOYHUKOB (CpPeCTBAa MACCOBOM KOMMYHHUKAINH, VIHTEpHET 1 IpyTHX);

C(OPMUPOBAHHOCTh YMEHHUH COOJIIOAATh MpaBUJa 3KOJIOTUYECKH IIEJIECO00Pa3HOro
HOBEICHUSI B OBITY W TPYAOBOW JEATEIBHOCTH B LENSAX COXPAHEHHS CBOETO 3/I0POBBS H
OKpY’Kalolle MPUPOJHON Cpelbl, 0OCO3HABAaTh OMACHOCTH BO3JACHCTBHS Ha YKUBBIE OPraHU3MbI
OIpeIeIEHHBIX BEUIECTB, MOHMMas cMbIca nokasarens I1JIK, moscHATh Ha mpuMmepax CriocoObI
YMCHBIICHUSA U MPEAOTBpAICHUSA UX BPECAHOT'O BOBZ[GI;'ICTBI/HI Ha OpraHuiM 4CJIOBCKA,

Uit 00y4aroUIMXCsi C OrPaHWYEHHBIMH BO3MOKHOCTSMH 3[I0POBBSI: YMEHHE NPHUMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIIHBIX METOJAaX MO3HAHHWA BCIICCTB U XUMHUYCCKUX ﬂBHeHHfI;

JUISL CTICTIBIX U CITA0OBHISIIMX OOYYArOIIUXCS: YMEHUE UCTIONB30BATh pelbepHO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins 1uist 3anucu XuMuIeckux Gopmyt.
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PA3JIEJI 4. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne ni/m P Konrpouabnsie IIpakTnyeckue op
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipeamer opranndeckoit xumuu. Teopust https://edu.skysmart.ru
11 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 0 1 https://chem-ege.sdamgia.
M. bytiepoBa https://scienceforyou.ru
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
https://edu.skysmart.ru
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2 0 1 https://chem-ege.sdamaia.
https://scienceforyou.ru
HenpenenbpHbIe YIIIEBOIOPOIBI: ATKEHBI https://edu.skysmart.(u
2.2 pe YHICBOAOPOAL: ’ 6 0 35 https://chem-ege.sdamgia.
aJIKaINEHBI, aJTKUHBI :
https://scienceforyou.ru
2.3 ApoMaTn4ecKkue yrieBoaoposl 2 0 1 https://scienceforyou.ru
[IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB )
24 pHpon yr AOPOA 3 1 1 https://scienceforyou.ru
U UX nepepadoTka
Hroro no paszneny 13
Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst
https://edu.skysmart.ru
3.1 Crupter. ®enon 3 0 1 https://chem-ege.sdamgia.

https://scienceforyou.ru
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https://edu.skysmart.ru/
https://chem-ege.sdamgia/
https://scienceforyou.ru/
https://scienceforyou.ru/
https://scienceforyou.ru/
https://edu.skysmart.ru/
https://chem-ege.sdamgia/
https://scienceforyou.ru/

https://edu.skysmart.ru
Anpaerunpl. KapOOHOBBIE KUCITOTHI. .
3.2 C o 7 4 https://chem-ege.sdamgia.
JIOACHBIC SQHPBI https://scienceforyou.ru
https://edu.skysmart.ru
3.3 VriaeBonsl 3 1 https://chem-ege.sdamgia.
https://scienceforyou.ru
Hroro no pazaeny 13
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 3 1 https://chem-ege.sdamgia.
Wroro mo pazneny 3
Pa3zgea S. BoicokoMoJieKy/JIsIpHbIE COeIMHECHUSA
5.1 [Tnactmaccel. Kayuyku. Boiokna 2 1 https://chem-ege.sdamgia.
Hroro no paszneny 2
OBILEE KOJIMYECTBO HACOB I10
1 34 15.5

I[TPOT'PAMME
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11 KJIACC

KoanuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM
Ne n/n Konrpoabubie Ilpakruueckue (uupposbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypchl
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoguyeckuii 3aKoH .
https://chem-ege.sdamgia.
1.1 u [lepuonnueckas cucTeMa XUMUIECKUX 3 0 0 ;
https://scienceforyou.ru
anemenToB JI. . MenaeneeBa
12 Crtpoenue BeniecTBa. MHOroo0Opasue 4 0 0 https://chem-ege.sdamgia.
' BEIIECTB https://scienceforyou.ru
https://chem-ege.sdamgia.
13 XUMUYECKUE PEaKIUH 6 1 1 A S d
https://scienceforyou.ru
Wroro mo paszneny 13
Paznen 2. Heoprannueckasi XuMus
21 MeTarint 6 0 1 https://ch_em-eqe.sdamma.
https://scienceforyou.ru
https://chem-ege. ia.
2.2 Hemeramisl 9 1 1 ips://c _e ege.sdamgia
https://scienceforyou.ru
53 CBs13b HEOPTAaHUYECKUX M OPTAHUYECKUX 9 0 0 https://chem-ege.sdamgia.
' BEILIECTB https://scienceforyou.ru
Hroro no paszneny 17
Pa3zpen 3. Xumusa 1 ;Ku3HbL
31 T 4 0 2 https://ch_em-eqe.sdamma.
https://scienceforyou.ru
Hroro no paszneny 4 0 2
OBIIEE KOJIMYECTBO YACOB I10 34 9 3

I[TPOTPAMME
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PA3/IEJI 5. YYEBHO-METOJUYECKOE OBECHEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA

e Xwumusa, 10 kmacc/ T'abpuensa O.C., OOmecTBO ¢ OrpaHUYCHHOW OTBETCTBEHHOCTHIO
«JIPODAY; AKUMOHEpHOE o01ecTBo «3maTenbpcTBO «IIpocBenieHue»

e  Xwumus, 11 kmace/ I'abpuensa O.C., OOmeEcCTBO ¢ OrpaHUYCHHONH OTBETCTBEHHOCTHIO
«IPODA»; AkiimonepHoe 00IIECTBO
«M3narensctBo «IIpocBemienney

6.1. OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YUHAIIUXCA

1.0.C.I'abpuensi, I'.I'.JIsicoBa «Xumust Meroauueckoe mocooue — 6a30BbIil ypoBeHb» - M.:

Hpoda 2022 TO/I.
2.0.C.I'abpuensu, N.I'.OctpoymoB, «OO0IIast XuMus B TeCTax, 3aJ1a4ax, ynpaxHeHusX. 11
KJIacC» - M.: Hpoda, 2023 roJl.
3.0.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 xmacc: KonTponbHbIE U
MIPOBEPOYHBIC padoThI K YUEOHUKY. — M.: Hpoda, 2021 T.
4.0.C.T'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HacronbHas KHUTA 1151
YUUTEIIS. Yactb 1 - M.: Hpoda, 2019 roj.
5.0.C.I'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas KHUTA 1715
YUUTEIIS. Yactb 2 - M.: Hpoda, 2022 roj.
6.0.C.I'abpuensn, I1.B.PemeroB, W.I'.OctpoymoBa «3amauu MO0 XUMHH M CIIOCOOBI HX
peLICHUS» - M.: «dpoday, 2021ron.

6.2. METOAUYECKHUE MATEPHUAJIbBI IS YUUTEJIA

1..B.I'. lenucoBa «Xumus 11 kimacc noypounsle miansl no yue6Huky O.C.I'abpuensina,
I".I".JIpicoBOi» - Bonrorpan» Yuurens 2018rox.
2.. M.A.Ps6oBa, ¥Y.IO.Hesckas, P.B.JIuako «Tectel mo xumum 11 kiace», - M.: Dk3aMeH,
20109r.
3. O.C.I'abpuensn, N.I'.OctpoymoB «XumMHuueckuil 3kcriepuMeHT B mmikosie 11 kmace»; - M.:
Hpoda. — 2019 TO/I.
4. Tabpuensn O.C., CnankoB C.A. Xumusa. Meroanyeckue pexoMmeHaauuu. IIpumepHsie
pabouue nporpammsl. 10-11 KJ1acc HznatenbcTBO «[Ipocsemienue» 2020 r
5.Xumus 10-11knaccel. ba3osblit ypoBens. Metoanueckoe nocodue. ®I'OC (aropsr: O. C.
labpuensu  C. A. Cmanko). 192 c. W3narensctBo Muemosuna, 2015r.
6.Xumus 10 xnacc. Pabouas terpaap k yueOHuky O.C. I'abGpuensna. ba3oBblif ypoBeHb.
droc NznarenscTBO «[IpocsenieHue» 2020 T.
7. Xumus 10 xnacc. ba3zoBslit ypoBeHb. [IpoBepounbie U KOHTpOJIbHBIE paboThl. ["abpuensH
O.C. HN3narenncTBO «IIpocBenienue» 2019r.
8. TeTpaap 17 OLIEHKH KauecTBa 3HAHUH MO XUMUU. ba30BbIil ypOBEHb.
®OI'OC. 10 wmacca Btopel: O. C. Tabpumensn, A. B. Kymmoma. 112c. 2018 .

6.3. IU®POBBIE OGPA3OBATEJIBHBIE PECYPCbI 1 PECYPCBI
CETHU UHTEPHET

e http://him.1september.ru Equnas xomnexuus LIOP: TIpeamerHas kosnekuus « XuMUS»
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http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
skcniepuMeHThl: xumus. Komneknus Poccuiickoro o6mieo0pa3zoBarearHOTO opTaia
http://experiment.edu.ru AJIXUMUK: caifrt JLIO. Anux6epoBoii
http://www alhimik.ru Bcepoccuiickas onuMIinaia nKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuyeckast XUMuUsi: 3IEKTPOHHBIA Y4EOHHK JUIs CpemHeil
IKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: SJIECKTPOHHBIA YIEOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJIIEIK: XUAMUSI

http://www.chemistry.ru JluctaHImoHHas oJIMMIIAAIA o XUMUU:
TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOEKT
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