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IlosicHuTeILHAS 3aMUCKA

[Iporpamma o XUMHUH Ha YPOBHE CPEIHEro o01iero o0pa3oBaHus pa3padoTaHa Ha OCHOBE
@enepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit deneparmmy,
TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS (emepalbHON 00pa3oBaTeIbHONH MPOTPaMMBlI CPEIHETO
obmero ob6pazoanusi (DPOIl COQO), mpencraBicHHBIX B DeneparbHOM TOCYIAPCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konuenumu npenojaBaHus y4eOHOTO mpenMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanuu, peaan3yromnuXx 0CHOBHBIE
oOpa3oBaTesibHbIe TPOTPAMMBI, U OCHOBHBIX MOJOXEeHUH «CTpaTernu pa3BUTHS BOCIHUTAHUS B
Poccuiickoit deneparuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IIpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MO/IXO/I0B K pa3padOTKe MPOTrpaMMBbI 10 XUMHH, K OTIPEIEIEHUIO O0IIIel CTpaTeruu
o0Oy4eHHs, BOCIIUTAHUS W PA3BUTHS OOYUJAIOMIMXCSI CPEICTBAMH y4eOHOTO mpenMeTa «XHUMUsD)
g 10—-11 kimaccoB Ha 0a30BOM ypOBHE COCTaBWIM KOHIENTyanbHble nojoxenuss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTHU LEJIEeH, COJIepKaHus, Pe3ylnbTaToOB 00yueHus: U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH BBITYCKHHKOB.

Xumuyeckoe  oOpa3oBaHME, [OJIy4a€MO€  BBIMYCKHUKaMU  00I1eo0pa3oBaTeIbHON
OpraHu3alluy, SBISIETCS HEOThEMIIEMOW 4YacThio WX oOpa3oBaHHOCTH. OHO  CITyXHT
3aBEpINAIONINM dSTAalloM pealn3alid Ha COOTBETCTBYIONIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
[EHHOCTEW, MPUCYIINX IEeJTOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHus. DTH IEHHOCTH KacalOTCsI
MO3HAHUS 3aKOHOB MPHPOJIBL, (POPMHUPOBAHUS MUPOBO33PEHHUS M OOMIEH KyIbTYpHI YellOBEKa, a
TaK)Ke HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO M MPHUPOJHOM cpee.
Peamuszyercs xmmumdeckoe oOpa3oBaHHEe OOYyYalONIMXCs HAa YpOBHE CpeaHero oOmiero
o0pa3oBaHUs CPEICTBAMHU y4eOHOTO MpeaMera «XUMUs», colepkaHue U MOCTPOCHHUE KOTOPOTO
ompe/ieNieHbl B MporpaMMe M0 XHMHUU C Y4€TOM CHEelU(pUKA HAyKH XUMHUHU, €€ 3Ha4YeHHUsS B
MO3HAHUU TPUPOABl U B MAaTEpHAIbHOM XU3HM OOIIECTBa, a Takxke ¢ y4éToM OOIMX Iened u
MPUHIIUIIOB, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHME€ CHUCTEMBbl CpEIHEro ooOIero
oOpazoBanus B Poccuiickoii deaepanum.

XUMHUS Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POJib B COBPEMEHHOM
LUMBUIIU3ALMU, B CO3JaHUU HOBOW 0a3bl MaTepUalbHON KynbTypbl. OHa BHOCUT CBOMl BKJaja B
(dbopMHpOBaHKHE PALMOHAILHOTO HAYYHOTO MBILIUICHUS, B CO3/IaHUE LIEIOCTHOTO MPE/ICTaBICHUS
00 OKpyXarollleM MHUpE Kak O €IMHCTBE MPUPO/JIBI U YelIOBEKa, KOTopoe (opMHpyeTcs B XUMUU Ha
OCHOBE TOHHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEro MHpPa, OCO3HAHHS B3aHMMOCBS3U
MEXy CTPOCHHEM BEIIeCTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU IIPUMEHEHUSI.

TecHO B3aUMOJICICTBYS C IPYTMMH €CTECTBEHHBIMHU HayKaMU, XUMHUSI CTajla HEOThEMIIEMOM
YacTbI0 MHPOBOM KYJIBTYpbI, HEOOXOJUMBIM YCIOBUEM YCHEIIHOIO TPyAa U KU3HH KaKJIOTO
yrieHa oOmectBa. CoBpeMeHHass XUMHUS Kak Hayka Cco3uJaTelbHas, KaKk HayKa BBICOKUX
TEXHOJIOTUH HampaBieHAa Ha pelleHHe TIJI00albHbIX MpOoOJeM YCTOMYMBOTO Ppa3BUTHUS
YeJI0OBEYECTBA — ChIPhEBOM, SHEPreTUUECKOH, MUILEBOM, IKOJIOTHUECKOI 6€30aCHOCTH U OXpaHbl
3JI0pOBBSL.

B cootBercTBHM ¢ OOMmMMHU LETSIMH W NPUHLMOAMH CpeaHero oOIiero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 knaccel, 6a30BbIil ypoBEeHb M3y4€HUS]) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOy4aromuxcs, HEOOXOAUMYI0O UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCHEIIHOTO BKIIOYEHHS B JKU3Hb COILUYyMa,
MPOJI0JDKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocrapnsiomuMu  npeaMera «XUMHs» SIBISAIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuMus» U «OO01ast 1 HeopraHuyeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHWIA MO HEOPTaHMYECKOW XUMHH (C BKIIFOUCHUEM
3HaHUW U3 oOLIel XUMUHM) U opraHuueckoil xumuu. GopMupoBaHHE JAaHHOW CUCTEMbI 3HAHUI
IpU HM3YYEHUH NpeaMera OO0ecreuyrMBaeT BO3MOXKHOCTH PACCMOTPEHHSI BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPHI XUMUH.

Crpykrypa conepxanusi kypca — «OOmast 1 Heopranuyeckass XuMus» copMHupoBaHa B
IIporpaMMe MO XMMHUHU Ha OCHOBE CHCTEMHOIO IOJXOJa K M3Yy4EHHIO0 Y4eOHOro Marepuaia U
o0OycloBlIeHa  MCTOPUYECKM OOOCHOBAHHBIM  pa3BUTHEM 3HAaHUM Ha  ONpPeNeEHHBIX
TEOpPETHYECKUX ypoBHAX. [1o7 HOBBIM yriioM 3peHHsi B npeamere «Xumus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl M3YyYCHHBI Ha ypPOBHE OCHOBHOTO 0O0mero oOpa3oBaHUS TEOPETHUECKHI
MaTepuanl W (HaKTOJIOTHUECKHE CBEJCHMS O BEHIECTBAX M XHMHYECKOW peakuuu. Tak, B
YacTHOCTH, B Kypce «OOmas M HeopraHuyeckas XUMHsD» OOydarolUMCs IpPeAoCTaBIsSETCs
BO3MOXHOCTb OCO3HaThb 3HAUEHUE [EPUOJMUYECKOTO0 3aKOHAa C OOILIETEOPETHUECKUX U
METO/I0JIOTUYECKUX MO3ULNHN, TTy0’Ke MOHITh HCTOPUYECKOE U3MEHEHUE (PYHKIMI 3TOr0 3aKOHa
— 0T o0o01mIaromel 10 0OBICHSIONIEH U TPOTHOZUPYIOIIEH.

Ennnas cucrema 3HaHUNA O BaKHEHIIMX BEIIECTBAX, MX COCTABE, CTPOCHHH, CBOMCTBAX M
MIPUMEHEHHH, a TAKXKE O XUMUYECKUX PEAKIUAX, UX CYITHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsAercs B Kypcax 10 w11 KkmaccoB aneMeHTaMu  COAEpKaHWs, HWMEKUUMHA
KyJIbTypOJOTHYECKUA ¥ TPUKIATHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TTOHMMAHHIO
B3aUMOCBSI3M XUMHUHU C JPYTMMU HayKaMH, pAcKpbIBalOT €€ poOJib B I03HABATEIBHOU U
MPaKTUYECKON JESITETbHOCTH YENOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBAXEHHUS K TMPOIECCY
TBOpPYECTBA B O0JIACTH TEOPHHM M MPAKTUUCCKUX MPHIIOKEHUN XUMHH, TIOMOTAIOT BBITYCKHUKY
OpUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOjeMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIUBATh MHPOPMALIMIO U MPUMEHATh €€ JJIs MOTMOJHEHUS 3HAHWUW, PELIeHUs
VMHTEJUIEKTYAJIbHBIX U DKCIIEPUMEHTAIIBHBIX HCCIENOBATENbCKUX 3a7ad. B menom conepkaHue
y4ueOHOro mpeaMeTa «XUMus» JTaHHOTO YPOBHSI M3y4YEHHs] OPUEHTHPOBAHO Ha (popMHpOBaHHE Y
oOyuaronuxcss MUPOBO33PEHUYECKOW OCHOBBI JUIsl MOHUMAaHMS (UIOCOPCKUX HJIEH, TaKUX Kak:
MaTepHUaJIbHOE €IMHCTBO HEOPTraHMYECKOTO0 M OPraHHUYecKOro MHpa, 00yCIOBICHHOCTh CBOWCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, MIO3HABAEMOCTh MPUPOJHBIX SIBICHUH IyTEM 3KCIEPUMEHTA
W peIleHUs MPOTUBOPEYUN MEXIy HOBBIMH (DaKTaMU U TEOPETUYECKHUMH MPEINOChUIKAMH,
OCO3HAHHE POJHM XUMHUHU B PEUICHUM SKOJOTHYECKHX MPOOJieM, a TakkKe MpolsieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPbsl, CO3/IaHUS HOBBIX TEXHOJIOTUH U MaTEPHAJIOB.

B nnane pemienus 3aad BOCIUTAHUS, PA3BUTHUS U COLIMATN3AIUU O0YYArOIINXCS TPUHSATHIE
MpOrpaMMON MO XMMHUHU TOJAXOJbl K OIPEHEIICHUIO COJEpKaHUs M IOCTPOCHUS IpeaMmeTa
MpelycCMaTpuBalOT (POPMUPOBAHUE YHUBEPCAIBHBIX Y4EOHBIX ACHCTBHI, HMMEHOIUX 0a30BOE
3HAUEHUE MJS PA3IUYHBIX BUIOB JEATEIBHOCTH: pELICHUS NpoOiieM, MOUCKa, aHaiu3a |
00paboTkn WHGOPMAIIMK, HEOOXOAUMBIX JJIsi TPHOOPETCHHS OIbITa MPAKTHYECKOW U
HCCIEA0BATENbCKOM AEATEIbHOCTH, 3aHUMAIOUIEH BaXKHOE MECTO B IIO3HAHUU XUMHUH.

B mpakTuke npenosaBaHus XUMUU Kak Ha YPOBHE OCHOBHOTO 0OIIero o0pazoBaHus, Tak U
Ha YpOBHE CpeHero oomero o0pa3oBaHus, pH ONPEACTICHIH COAePKATEIbHON XapaKTePUCTHKI
Lejaeldl M3ydeHHs MpeaMeTa HalpaBJIE€HUEM NEPBOCTENEHHOM 3HAYMMOCTH TPaJAMIIMOHHO
npu3Haércs  (GOpPMHUpPOBAaHME OCHOB XHMHMYECKOM Haykd Kak OONacTH COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKOW JAESITENIbHOCTH YEJIOBE€KA M KaK OJHOTO W3 KOMIIOHEHTOB
MHUpPOBOM KynbTyphl. C METOOMYECKON TOUKHM 3pEHUs TAaKOM MOJXOJ K ONPEIEICHUIO Lienen
W3Yy4YEHUs MPEAMETA SIBISETCS BIOJHE ONPABIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMHU ILENSIMH H3y4eHHUs MpeameTra «XUMHS» Ha
6azoBom ypoBHe (10 =11 xJ1.) sBASIOTCS:

e (GOpMHUpPOBaHHME CHCTEMbl XHMUYECKHMX 3HAHUM Kak BaKHEWIIEH CcocTaBIsIONIEH
€CTECTBEHHO-HAyYHOU KapTHHBI MHUpa, B OCHOBE KOTOPOM JieXKaT KIIIOUEBbIE MOHSITHS,



(1)YHI[aMeHTaHBHBIe 3aKOHbI W TCOpHU XHMHHU, OCBOCHHUC A3bIKA HAYKH, YCBOCHUC U
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNIT MHPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMIJICHHE C UCTOPUEU UX PA3BUTHS U CTAHOBIICHNUS,

e (GOpMHUPOBAHHE W PA3BUTHUE TPEJCTABICHUN O HAYYHBIX METOJAX IMO3HAHUS BEUIECTB U
XUMHUYECKUX PEaKInid, HEOOXOIUMBIX Il MPUOOpPETEHUsS YMEHUM OPUEHTHUPOBATHCS B
MHPE BEIIECTB U XUMUYECKUX SIBJICHUN, UMEIOIIMX MECTO B MIPUPOJIE, B IPAKTUUECKON U
MOBCEIHCBHOM JKU3HH;

® DPA3BUTHUC YMGHI/Iﬁ U CIOCO00B ACATCIBbHOCTH, CBA3aHHBIX C Ha6JHOIICHI/IeM 1 00BsICHEHUEM
XUMHUYECKOTO DJKCIEpPUMEHTa, COOMI0JIeHHeM TMpaBmwil Oe30macHOro oOpamieHus: ¢
BEIIECTBAMHU.

Hapsiny ¢ stum, conepxarenbHas XapaKTEpPUCTHKA IIeJed M 3a7ad W3ydeHHs MpeaMeTa B
MPOrpaMMe 10 XUMHUHW YTOYHEHA H CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMH B
cucteMe cpenHero oomiero oopazoBanus. CeroaHs B MPENOJaBaHUN XUMUU B OOJIBIIIEH CTETIEHU
OTIAETCsl MPEIOYTEHUE MMPAKTHYECKOW KOMIIOHEHTE COJIepKaHHus 00ydeHHs, OpUEHTUPOBAHHON
Ha TIOJrOTOBKY BBITYCKHHMKA OO0IIe00pa30BaTeIbHOW OpraHu3aliy, BIaJCIOlIero He Habopom
3HaHWH, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHSIMH aKTHBHOTO
MTOJTYyYCHUS 3HAHUW U TIPUMEHEHUS UX B PEATLHOM KU3HU JIJIS PEIICHUS TPAKTHYCCKHUX 3a7ad.

B cBA3M ¢ 3THM mNpH UW3YYCHHWH TpenMeTra «XHMHS» JOMHHHPYIOIIeEe 3HAuCHHE
MpHOOPETAIOT TaKKE LENN U 3a/1a4H, KaK:

- ajanrtanus OOydYaloIIUMXCsl K YCJIOBHMSIM JHWHAMHUYHO Ppa3BHUBAIOIIETOCS  MHDA,
dbopMHUpOBaHHE MHTEIUIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY MPHUHATHIO TPAMOTHBIX pEUICHHWH B  KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX C BELIECTBAMHU U UX MPUMEHEHUEM;

- (opmupoBanue y 0OYyYarONIUXCs KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHITUH),
MMEIOLUX YHUBEPCAIbHOE 3HAYCHHE JJISl Pa3jIMYHBIX BHUJIOB JIEATEIBHOCTH: PELIECHUs MpoodiieM,
MOMCKa, aHaiM3a W 00paboTkM WHPOPMANMH, HEOOXOIUMBIX JJIsi TMPUOOPETEHUS OIbITa
NEeSITeNIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe IJIs OLCHKHU C
MO3UIMI PKOJIOTHYECKOM OE30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOILIECCOB
Ha OPraHM3M 4YeJIOBEeKa U MPUPOIHYIO CPEAdY;

- pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, UHTEIICKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
oOyyaronmxcs: CHOCOOHOCTH CaMOCTOSITEIbHO MPUOOpEeTaTh HOBBIE 3HAHHUA 1O XHMHUHU B
COOTBETCTBUU C KUIHEHHBIMU MOTPEOHOCTSAMH, UCIOJIB30BATh COBPEMEHHbIE WH(OPMAIIMOHHbBIE
TEXHOJIOTUH JUIS TMOUCKA U aHAIKM3a Y4eOHON M HAYYHO-TIOMYJISIPHON HHPOPMAIIUH XUMHYECKOTO
COJIepKaHUS;

- popMUpOBaHUE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOLIMATUBHOTO M JIOTHYECKOTO MBIIILIICHUS,
HaOJI01aTeNIbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, MPH TIIAHUPOBAHUU U NMPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

- BOCHHTaHHE y OOy4arommxcs YOSKIEHHOCTH B TyMaHHUCTUYECKOW HAmpaBICHHOCTH
XUMHH, €€ BaXHOW pOJM B  pEIIEHWH T[JIOOANBHBIX  MPOOJNeM  PalMOHAIBHOTO
MIPUPOJIOTIONIB30BAHMS, TOMOJHEHNUs HSHEPreTUYECKUX PECypCOB U COXpPAHEHUs MPUPOHOTO
paBHOBECHS], OCO3HAHUS HEOOXOIMMOCTH OEpeXKHOT0 OTHOIIEHUS K IPUPOJE U CBOEMY 310POBBIO,
a TaKXke MPHOOPETEHUS OMbITa MCTIOIb30BAHUS TOMYYCHHBIX 3HAHUU Ui MPUHSITUS TPAMOTHBIX
pEIIeHU B CUTYAIUSIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSMU.

B yueOHOM miaHe cpeaHero oOmero oopazoBaHMs MpeaMeT «XUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBeHHO-HAYUHBIE TPEAMETHI.



OO01mee 4nca0 4acoB, OTBEACHHBIX JJIsI M3YYCHUS XMMHH, Ha 0a30BOM YpPOBHE CPEIHETO
obmiero o6pazoBanus, coctapiseT 68 dacos: B 10 kiacce — 34 yaca (1 gac B Hemeno), B 11 kitacce
— 34 yaca (1 yac B HeziemIo).

Coaep:kanue 00yueHust

Teoperudeckne ocHOBbI xumMuu (13 yacon)

XuMuyeckuil aneMeHT. AtoM. Sfapo atoma, U30TONbI. OJIEKTPOHHAsE 000JOYKa.
DHepreTUYecKre YpOBHH, MOAYPOBHH. ATOMHBIC opOuTaiu, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacnpesiesieHusl IEKTPOHOB MO OpOUTaJIIM B aTOMax 3JE€MEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DneKkTpoHHas KOH(UTYpaIs aTOMOB.

[Iepnognueckuit 3akoH u Ilepmoamueckas cucrema xumudeckux odnemeHtoB [ U.
MenneneeBa. CBs3b IepHOAUMYECKOro 3akoHa u [lepuoguueckoil cHCTEMBl XMMHUYECKHUX
anemenToB JI. M. MenneneeBa ¢ COBpeMEHHOUW Teopuell CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XMMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU IPOCTHIX U CIOXHBIX BELIECTB
0 Tpynnam M nepuojiaM. 3HaueHHe MEePHOUUECKOr0 3aKOHA B Pa3BUTUHN HAYKH.

Crpoenue BemjecTBa. XHUMHUYECKas CBs3b. BuIbl XUMUYECKOW CBSI3UM (KOBaJIEHTHAs
HEeMnoJIsipHasi W TMOJIApHasi, MOHHAs, MeTajuiyeckas). MexaHu3Mbl 0o0pa3oBaHUS KOBaJEHTHOMN
XUMUYECKON CBs3M (OOMEHHBIM M JIOHOPHO-AKIENTOPHBIN). BomoponHas cBs3b. BaneHTHOCTB.
DNeKTpOoOTpUIIATeNIbHOCT. CTeneHb OKUCIIeHUs. FIOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. [HIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTb CBOWCTBA BEIIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKHU.

[Tonarne o nucnepcHbIX cucteMax. MICTMHHBIE M KOJUIOMHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B PACTBOPE.

Knaccudukanus Heoprannuecknx coequHeHnid. HoMeHkIaTypa HeOpraHMueCKuX BEIIECTB.
['eneTnyeckas CBSI3b HEOPraHUYECKUX BELIECTB, IPUHAUICKAIINX K PA3TUIHBIM KJIACCAM.

Xumudeckass peaknus. Krnaccupukaruss XUMHUYECKHUX PpEaKIMid B HEOPraHUYECKOH U
OPraHMYEeCKONM XMMHUH. 3aKOH COXPAHEHHUSl MAcChl BEIIECTB, 3AKOH COXPAHEHUs M MPEBPAICHUS
SHEPIrUM NPU XUMUYECKUX PEAKIUAX.

Ckopocth peakuuu, €€ 3aBUCHMOCTb OT pPa3iIM4YHBIX (hakTopoB. OOpaTHUMBbIE pPEaKIUU.
Xumuueckoe paBHOBecHe. DaKTOphlL, BIMAIOIIAE HAa COCTOSHHE XHUMHUYECKOTO DPaBHOBECHS.
[Tpunmun Jle [latense.

DOnexTponuTHueckas auccoruarus. CuiabHble W cialble 3MeKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCIIAs, HEUTpasIbHasl, IIETOYHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHs] BEUIECTB M HUX IPEBPALLECHUN: JAEMOHCTpALU
tabmun «llepuonnueckas cucrema xumuueckux siaemeHToB [I. WM. MennaeneeBay, u3ydeHHe
Mojenell KpPUCTAJUIMYECKUX pemI€ToK, HaOMI0JeHHe U ONMHCaHWe JEeMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3joKEHUE IMEpPOKCHAa BOJAOPOJA B MPHCYTCTBUM KaTalu3aTopa,
OTIPECIIEHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBK YHHBEPCAIBHOIO HWHIUKATOPA, PEAKIIMH
MOHHOTO OOMEHa), MpOBEAEHUE MpaKTHUYecKoi palboThl «BnusHUe pa3nuyHbIX (PAKTOPOB Ha
CKOPOCTb XUMUYECKON PEAKLIUN.

Pacué€rneie 3amaun.

Pacu€rbl Mo ypaBHEHUSM XMMHUUYECKUX PEAKLMM, B TOM YUCIIE TEPMOXUMUYECKHE PACUETHI,
pacuéTel ¢ UCIIOJIB30BAHUEM NOHSTHS «MAaccoBast 0JIs BEIIECTBAY.



Heoprannueckasi xumus (17 yacos)

Hewmeramnsl. [lonoxenune nemerannos B [lepuoanyeckoit cucreMe XUMHUYECKUX DIIEMEHTOB
. WU. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB. DU3MUECKHE CBOMCTBA HEMETAJUIOB.
AJIOTpOIUs HEMETAJUIOB (Ha IpUMeEpe KUCIIopoia, cepbl, (pocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJJIOB (TaJIOTEHOB, cepbl, a3oTa, ¢ocdopa,
yIJIepo/ia U KPEMHHUSA) U UX COCIUHEHHM (OKCHUIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOIOPOIHBIX
COCTMHECHUIN).

[IprMeHeHNe Ba)KHENIIUX HEMETAUIOB U UX COCIMHEHUM.

Mertamel. [lonoxenne metaiioB B Ileproanueckoit cucTeMe XUMMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa. OcOOEHHOCTH CTPOEHUSI JJIEKTPOHHBIX 000J0YEK aTOMOB MeTamioB. OOmue
¢usnueckue cpoiictBa MetauioB. CriiaBbl METAJIOB. DJIEKTPOXUMUYECKHHN psjl HaNpsKeHHUH
METaJJIOB.

XUMHUYECKHE CBOWCTBA BAXHEHIIMX METAJIOB (HATpPWUM, Kalauil, KajabIMid, MarHuw,
ATIOMUHHM, IIMHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHHIA.

O61ue crnocoObl Noay4eHus MeTauioB. [IpruMeHenne MeTamioB B ObITY U TEXHUKE.

OKCHEPUMEHTAIBHBIE METOJbI HM3yYeHUsS BEHIECTB W WX TNPEBPAICHUNA: H3yueHUE
KOJUIeKIMK «MeTasutbl ¥ CIUIaBbI», 00pa3IoB HEMETAIIOB, PEIIEHNE YKCIIEPUMEHTAIBHBIX 3aad4,
HaONIOZICHUE W OMNHUCAHWE JIEMOHCTPAIMOHHBIX M J1aOOPaTOPHBIX OMBITOB (B3aWMOJCHCTBHE
TUAPOKCHIA aIFOMUHUS C PACTBOPAMH KHUCJIOT M IIENOYe, KaueCTBEHHBIE PEAKIIMM Ha KATHOHBI
METaJIJIOB).

Pacuérnbie 3amaun.

Pacuérbl Macchl BellecTBa Win 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYAaCTBYIOLIUX B PEAKIIUU BEIIECTB, pacu€Thl Macchl (00bEMA, KOJIMYECTBA
BEII[ECTBA) MPOJIYKTOB PEaKLMH, €CJIU OJJHO U3 BELECTB UMEET MPHUMECH.

Xumus u xku3Hb (4 yaca)

Ponp xumuu B 00ecrieueHnn 3KOJIOTHUECKOM, SHEPTeTUUECKOW U MUIIEBON 0€30MacHOCTH,
pa3BuTun MeauuuHbl. [IoHATHE 0 HAYYHBIX METOJAaX MMO3HAHUS BEIIECTB U XUMHYECKUX PEAKLIUM.

[IpencraBnenust 00 0OMMX HAYYHBIX MPUHLUIIAX MPOMBIIUIEHHOTO MOTYYEeHUS BaXKHEUIITNX
BEILIECTB.

UenoBek B MHpE BEUIECTB M MAaTE€pPUAIOB: BAXKHEWIIHME CTPOUTEIbHBIE MAaTE€pHUAbI,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPAaCKH, CTEKJIO, KEepaMHKa, MaTrepuajbl sl 3JIEKTPOHUKH,
HaHOMAaTepHUallbl, OPraHUUECKHE U MUHEPATIbHbIE yI00pEHHUSI.

XuUMHUSL U 3J0pOBbE 4YEJIOBEKAa: IMpaBHJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB,
mpaBuiia 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XUMUU B IOBCEAHEBHON KHU3HU.

MexnpeAMETHBIE CBSI3H.

Peanu3zanus MeXIpeIMETHBIX CBA3CH NMpHU H3ydeHUH OOIIeH U HEOPraHMYeCKON XUMHH B
11 kyacce oCylIecTBIsSETCS Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK U MOHATHUH, SBISIIOUIUXCS CUCTEMHBIMH AJI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO01ue ecTeCTBEHHO-HAyYHBIE TIOHATHUS: HAYYHBIH (DakT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, KIacCH(HKAIUS, MEPUOAUYHOCTb, HAOMIOJEHUE, OHKCIEPUMEHT, MOAETHUPOBaHUE,
WU3MEPEHUE, SIBJICHUE.

®usnka: MaTepusi, SHEpPrHs, Macca, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, H30TOII,
PaIMOaKTUBHOCTh, MOJIEKYNA, DHEPreTHUECKUN YpOBEHb, BEIIECTBO, TeNO, 00BEM, arperarHoe
COCTOSTHUE BEIIEeCTBA, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI UX U3MEPEHUsI, CKOPOCTb.

buonorusi: kneTka, opraHu3M, OSKOCHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

I'eorpadusi: MuHEpabl, TOPHBIE TTOPO/IBI, TOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.



TexHomorus: XuMuaecKas MMPOMBIIIJICHHOCTb, MCTAJLIIYPIrus, MPpOMU3BOACTBO CTPOUTCIILHBIX

MaTcpuaioB, CEIIbCKOXO03SMCTBEHHOE Mpoun3BOACTBO, nUIcBas MMPOMBIIIJICHHOCTD,
(bapMaL[eBTI/I‘-IGCKaSI IMPOMBIIIJICHHOCTD, MMpou3BOACTBO KOCMCTHUYCCKUX npernaparos,
IIPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuaios, SJICKTPOHHAsA MMPOMBIIIJICHHOCTD,
HaAHOTCXHOJIOTHH.

Metoabl, pOpMBI U TEXHOJIOTHH OPraHU3AUM Y41eOHOI 0 Npouecca
Memoodwl: yCTHBINM 1 TUCBMEHHBIN OMPOC, Oece/bl, TECTHPOBAHHUE.

HccnenoBaTenbCKUil METOJ Kak OJUH W3 BEAYINIMX CIIOCOOOB OpPraHM3alluM IOMCKOBOM
NESTEILHOCTH y4YaIluxcs B yaueOHOU paboTe, MPUBUTHSI UM YMEHHUI U HaBBIKOB CAMOCTOSITEIIbHON
paboTHL.

HccnenoBaTenbCkuii METO HCTIOJIB3YETCS:

B omucannu npupoHBIX B XUMUUECKHX (DAKTOPOB U SBJICHU.

[Ipu BBIMOJIHEHNH MTPAKTHYECKUX PaboT

[Tpu paboTe ¢ pa3nTMUYHBIMU UCTOUHUKAMHU XUMHYECKOTO COJIEP KaHUSI.
®opmbl OpraHu3anum o6pa3oBaTeILHOIO Mpolecca:

YcTHBIE COOOIIEHUS;

OO6cyx nenus;

Pabora ¢ nctounnkamu;

CamocTtosTenbHble padOThI;

[IpakTnueckas padoTa;

Jloxnansr;

3anuTa npe3eHTalui;

Peduexcusi.

Texnosoruu, ucnoip3yemble B 00pa3oBaTeIbHOM MPOIIECCE:
* TexHonoruu TpaAUIIMOHHOTO 00YyUEHUs
* Texuonoruu auddepeHITUPOBaHHOTO 00yIEHUS
* TexHonorus pa3BUTHSI KPUTUYECKOTO MBIILICHUS
*  JIM4HOCTHO-OPUEHTHUPOBAHHBIE TEXHOJIOIHMH 00YUEeHHUS
* TexHonOrus MHAUBUIYATH3AIUN O0yUESHHUS.
*  UHudopmanroHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.
Buabl yueOHo# qesiTeJIbHOCTH

*  Buoul deamenvHocmu co c108ecHol OCHOBOI.
« CamocrosTenpHas paboTa ¢ yaeOHUKOM, 3JIEKTPOHHBIMU 00pa30BaTeIbHBIMU PeCypcaMu
(20P)
» IloaroToBka u mpecTaBiICHHUE MyOIUMYHOTO BBICTYIICHUS B BUE MPE3CHTAIUH
» Ilouck uadopmaiuu B SJIEKTPOHHBIX CIIPABOYHBIX U3/IAHUAX: SJEKTPOHHOM SHIIUKIIONETNH,
CIIOBapsiX, B ceTH MIHTepHET, AIeKTPOHHBIX 0a3ax v OaHKaX JaHHBIX.
* Or0op u cpaBHEHHE MaTepUalia U3 HECKOJIBKUX HCTOYHUKOB (00pa30BaTeIbHbINA pecype CeTH
Nutepuer, DOP, TekcT yueOHUKA, TEKCT HAYYHO-TIOMYJISIPHOI IUTEPaTyphl)
» CocraBneHHe ¢ TOMOIIBIO PA3IUYHBIX KOMITBIOTEPHBIX CPEACTB O0YUEeHHUsI IIIaHa, TE3HCOB,
pe3roMe, aHHOTAllUK, aHHOTUPOBAHHOTO 0030pa JIUTEPATYphI U JIp.
» IloaroToBka BBICTYIUJICHHI M TOKJIAJOB C UCMOJIB30BaHUEM Pa3HOOOPA3HBIX HCTOYHUKOB
uH(pOpMaINH.
* Pemenue 3agau.
* BpIinoyiHeHHE TECTOBBIX 3a/1aHUM.
» [Ilouck napopMaIuu B CETH UHTEPHET U COCTABJICHUE CPABHUTEIHLHOU TAOIHUIIBI
(oOpazoBarenbHbIil pecype cetu MaTepHeT, DOP, TekeT yueOHMKA, TEKCT HAyYHO-TIOMYASPHON
JIUTEPATYpPHI)
*  Buowl deamenvrocmu Ha 0cHo8e 80CHpuUAmMUs 00pa3a.
* IIpocmoTp u obcyxaeHne yaeOHbIX (PHIBMOB, TPE3CHTALIUN, POJIMKOB




* HaOmronenue 3a 1eMOHCTpAIMSIMU TIPETIOIaBaTeNs

* OOpsicHEeHHE U UHTEPIIPETAIHsI HAOII0AaeMBbIX SBJICHHHA

* Axanu3 rpadukoB, TabIHII, CXeM

* H3ydeHue ycTpOCTBa MEXAHU3MOB U IIPUHLIMIIA UX JECHCTBUS

* AHanu3 NpOU3BOJICTBEHHBIX CUTYaIUil, CHTYaTUBHBIX 33724

* M3yueHne nocnuenoBaTeIbHOCTH BBIIOJIHEHUS OTIepani

* Ananu3 npoOJIEeMHBIX YI€OHBIX CUTYaIUN

*  Buouwl deamenbrHocmu ¢ npaKmuyecKol 0CHO8OU:

* ITlocraHOBKa OIBITOB JJISl IEMOHCTPAIIUH T'PYIIIIE

* TloxroroBka u oopMiIeHHE C TOMOIIBIO TPUKIIAJHBIX POTPaMM OOIIEr0 Ha3HAYCHHUS
pe3yabTaTOB CAMOCTOSITENILHON- pabOTHI B X0/1¢ YUeOHOM U HAyYHO-TIO3HABATEILHON
JEATEIbHOCTH

* Brmonaenue paboT npakTuKyma

* IIpoBeneHue uccnea0BaTeaIbCKOTO 3KCIIEPUMEHTA

*  MogenupoBaHue U KOHCTPYHPOBAHHE

* Pemenue sKkcriepuMeHTATBHBIX 33124

Yder BOCHIUTATEIBHOIO OTEHIHAJIA YPOKOB
PabGouas mporpamma cdopmupoBana ¢ yderom DenepanpbHO pabodeil MporpaMMbl

BOCIIMTaHUA.

BocnurarenbHblil HOTEHIMAN IpeaAMETa «K XUMMS» PEATU3YETCS Yepes:

HCI0JIb30BAHNE BOCIMTATEIbHBIX BO3MOXKHOCTEH cOIepk aHUs yueOHBIX MPEJAMETOB s
dhopmupoBaHUs y 0O0YJarOIINXCS POCCUMCKUX TPAJIUIMOHHBIX JTYXOBHO-HPABCTBEHHBIX U
COLIMOKYJBTYPHBIX LEHHOCTEH, POCCUICKOTO HCTOPUYECKOTO CO3HAHMS HA OCHOBE
HMCTOPUYECKOTO TIPOCBEIIEHUS; MOJA00P COOTBETCTBYIOIIETO COJEPKaHHSI YPOKOB,
3a/IaHAM, BCTIOMOTaTEIbHBIX MAaTEPHAIIOB, TPOOIEMHBIX CUTYAIHI I 0OCYKICHUH;
BKJIIOUEHUE YYMUTENSIMH B paboune MNporpaMMbl IO Y4YeOHBIM MpeAMETaM, Kypcawm,
MOJYJSIM LIEJIEBBIX OPUEHTHPOB pE3YJIbTATOB BOCIHUTAHUSA, MX YYE€T B ONpPENCICHUU
BOCIIUTATEIBHBIX 3a/1a4 YPOKOB, 3aHATUM;

BBIOOP METOJI0B, METOJMK, TEXHOJIOTUH, OKa3bIBAIOIINX BOCHHUTATEIHLHOE BO3/CHCTBHIE HA
JIMYHOCTh B COOTBETCTBUU C BOCIIUTATEIbHBIM HMJICATIOM, LIEIbIO U 3aa4aMH BOCIIUTAHUS,
LEJIEBBIMA  OPUEHTUPAMHU  pE3YJIbTAaTOB  BOCIUTAHMS; pEAIM3ALUI0  [PUOPUTETA
BOCITUTaHUS B YU€OHOM JIeATEIBHOCTH;

MIpUBJICYEHUE BHUMaHUSI 00ydaroluxcs K [IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
MIPEIMETOB, SBJIICHUN U COOBITUH, HHULMUPOBAHUE OOCYXKJIEHUH, BBHICKAa3bIBAHUN CBOETO
MHEHHS, BBIPAOOTKM CBOEr0 JUYHOCTHOTO OTHOIIEHUS K HU3Y4aeMBbIM COOBITHSIM,
SIBJICHUSIM, JIMLIAM;

MPUMEHEHHEe HWHTEPAaKTUBHBIX (opM  yueOHOM pabOThl -  HMHTEJUIEKTYalIbHBIX,
CTUMYJIMPYIOIIUX TTO3HABATENIbHYI0 MOTHBALIUIO, UTPOBBIX METOJMK, TUCKYCCUH, JAIOIIUX
BO3MOXHOCTh MPHOOPECTH ONBIT BEIEHUS KOHCTPYKTUBHOTO JMAJIOTa; TPYHIOBOM
paboThl, KOTOpasi YYUT CTPOUTH OTHOLIEHUS U JEWCTBOBAaTH B KOMAaHJE, CIIOCOOCTBYET
Pa3BUTHIO KPUTHYECKOTO MBIIIJICHUS;

noOyxaeHue oOyJaromuxcss coOmoaTh HOPMBI MOBEJICHMs, MpaBHia OOLIEHHS CO
CBEPCTHUKAMH M  MEJAaroruuyecKuMu  pabOTHHKAMHU, COOTBETCTBYIOIIHE  YKIAay
0011e00pa3oBaTeNbHON OpraHu3aliy, YCTAaHOBIEHHE U TMOAICPKKY T0OpOKemaTeNbHOM
aTMocdepsl;

OpraHHU3aII0 HACTABHUYECTBA MOTHUBUPOBAHHBIX M APYAUPOBAHHBIX OOyUYaIOLIUXCA HaL
HEYCIIEBAIIIUMU OJHOKIACCHHUKAMH, B TOM YHCIE€ C OCOOBIMH 0Opa3oBaTelbHBIMH
MOTPEeOHOCTSAMH, JAIOMIETO0 OOYYArOMIMMCS COIMAIbHO 3HAYMMBIN OMBIT COTPYTHHUYECTBA
Y B3aMMHOM MOMOIIIY;



¢ HWHUIHUUPOBAHHUC W TOAACPIKKY HCCHGHOB&TGHLCKOP’I JACATCIBHOCTHU O6yanOIHHXCH,
IIaHUPOBAHUC u BBIITOJIHCHHUEC HHIAUBHUIYAJIbHBIX n IpYyIIIoBbIX IMPOCKTOB
BOCIHUTATEIHLHOM HaITpaBJICHHOCTH.

OTtian4uTebHbIE 0COOCEHHOCTH padouei MPorpaMmMbl
Conepxanne pabodeld mporpamMmbl cooTBeTcTBYeT IIpumepHOili paboueld mporpamme
cpenHero oobmero ooOpa3zoBaHuss «Xumus» (0azoBblii  ypoBenb) (st 10-11  kmaccos
00pa30oBaTEIbHBIX OPraHU3AINN), TAKXKE COJNEPKUT HEOOXOAUMbIE U3MEHEHUS B COOTBETCTBHH C
OOIL
Pabouyas mporpamma npeaycMaTpuBaeT:
- KOHTPOJIbHBIX paboT-2
- IPaKTHYECKUX padboT- 3.
Hacrosimas mporpaMma mo XWMUHM cOCTaBiieHa Juisi ydammxcs 11 kiacca Ha 6a30BoM
ypoBHe B 00beme 34 daca (2 gaca B HECIIO)
Cpoku peanusayuu nanHoi padoueit mporpammsr: 2023 — 2024 y4eOHBII roI.

IlinannpyemMsblie pe3yjibTaThl OCBOCHHSI IPOrPaMMBbI 110 XMMHH HAa 0230BOM YpPOBHE
cpeaHero ooumero o6pazoBaHus
JIMYHOCTHBIE pe3vJabTaThI
OI'OC COO ycranaBnuBaeT TpeOOBaHHSA K pe3yJabTaTaM OCBOEHHUS OOy4aroIIMMUCS
MporpaMM CpeIHero o0mero oOpa3oBaHUs (JTUYHOCTHBIM, METANPEIMETHBIM H TPEAMETHBIM).

HayuHo-meTroanueckoii OCHOBOM s pa3pabOTKM IUTAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
IIPOrpamMM CpeJHEro oo1ero 00pa3oBaHus SIBJISETCS CUCTEMHO-/IEATENbHOCTHBIN MOAXO0/.

B COOTBETCTBUM C CHUCTEMHO-IESATEIBHOCTHBIM IOJIXOAOM B CTPYKTYpE JHMYHOCTHBIX
pe3yiabTaTOB OCBOCHHUS IpeaMeTa «XHUMHs» Ha YPOBHE CpeJHEro ooumero o0pazoBaHMs
BBIJICJIEHBI CJIEIYIOLINE COCTABISAIONINE:

o OCO3HaHUE OOYYAIOIMIUMHKCS POCCUHUCKONW TPakKAaHCKOW HMIIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOTIPEICIICHHUIO;

. HaJM4Yre MOTUBAIIUU K OOYYCHHUIO;

. LIeJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JMYHOCTH HAa OCHOBE KITFOUEBBIX
IIEHHOCTEN W UCTOPUUYSCKHUX TPAAULIMK 0a30BOM HAYKH XUMUU;

. TOTOBHOCTh M CIIOCOOHOCTHh OOYYalOIMUXCsS PYKOBOJCTBOBATHCS B CBOCH JCATEIBHOCTH
IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, TPHUCYIIUMHU IICJIOCTHOM CHUCTEME XUMHUYECKOTO
00pa3zoBaHus;

. HaJIW4ue MPABOCO3HAHUSA DKOJOTUYECKOM KyJIbTYpPhl M CHOCOOHOCTH CTaBUTh LENH U

CTPOHTD KU3HEHHBIC IIJIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MpeaAMeTa «XUMHUS» JIOCTHraloTCS B EIMHCTBE
yu4eOHOM W  BOCIHTATENBHON JIEATEIBHOCTH B COOTBETCTBHM C T'YMAaHHCTUYECKUMH,
COI[MOKYJIBTYPHBIMHM, JAYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH U HJI€aJaMUd  POCCHUICKOTO
IPpaXXTAaHCKOTO OOIIEeCTBa, MPUHATHIMA B OOIECTBE HOPMaMHM W TPaBUJIAMHU TOBEICHHUS,
CHOCOOCTBYIOIIUMH TIPOIIECCaM CaMOTO3HAHMS, CaMOPa3BUTHS U HPABCTBEHHOTO CTaHOBICHUS
JTUYHOCTH 00YJarOIINXCsl.

JIM4HOCTHBIE PE3yabTaThl OCBOCHHS MpeaMeTa «XUMUsS» OTpPakarT CPOPMUPOBAHHOCTD
OTIbITa TI03HABATEIFHOM U MPAKTUUECKOH JEATEIHbHOCTH 00yJArOIIMXCS TI0 pean3aiy MPUHSATHIX
B OOIIIECTBE IIEHHOCTEH, B TOM YHCIE B YaCTH:

1) rpa’aaHcKOro BOCIMTAHMS .

- OCO3HaHHUs OOYYAIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBaKEHUS K
3aKOHY U MPaBOMOPSIIKY;



- TPEICTABICHHUS O COIMAIBHBIX HOPMAax U TMPaBWIAX MEKIUYHOCTHBIX OTHOIICHUN B
KOJLJIEKTUBE;
- TOTOBHOCTH K COBMECTHOH TBOPYECKOH ACATETBLHOCTH TPU CO3JAHUHM YYEOHBIX MPOEKTOB,
pelIeHnn y4eOHBIX U MMO3HABATEIBHBIX 33]1a4, BHIIOJTHEHUU XUMUYECKUX IKCIIEPUMEHTOB;
- CIMIOCOOHOCTH TIOHMMATh M NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY H apTyMEHTHI IPYTHX MPH
aHaJIM3€ Pa3TUYHBIX BUJOB YUSOHOU NI TEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS
-IICHHOCTHOT'O OTHOIICHHSI K HCTOPUICCKOMY Ml HAY9HOMY HACJICIUIO0 OTCYCCTBCHHON XUMUU;
- YB&KEHHUS K IPOIIECCY TBOPYECTBA B OOJIACTH TECOPUU U MPAKTUYCCKOTO NMPUMEHCHHUS XUMUH,
OCO3HAHUS TOTO, YTO JIOCTIDKEHUS HAyKH €CTh pe3yiabTaT JJIMTSIBHBIX HAOIIOACHHUIA,
KPOTIOTIIUBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPy/1a YI4EHBIX U MPAKTUKOB;
- UHTEpeca W MO3HABATEIBHBIX MOTHBOB B TOJYYCHUHU W TIOCIEAYIONIEM aHATN3e HHPOPMAIUH O
MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTCUSCTBCHHONW XUMUM;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:
- HPaBCTBEHHOTO CO3HAHUS, STUYCCKOTO ITOBEICHYS,
- CIIOCOOHOCTH OIIEHWBATh CHTYAIlHMH, CBSI3aHHBIC C XMMHYCCKHMH SIBJICHHSIMH, W TPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI U IIECHHOCTH;
- TOTOBHOCTH OIICHUBAaTh CBOE TIIOBEJCHUE M IIOCTYIKA CBOWX TOBapHINEH C TIO3UIHMA
HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHHE TIOCIICICTBUN ITHX TTOCTYIIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:
- TIOHMMaHHWs IIEHHOCTEW 370pOBOTO M 0€30MacHOro oOpas3a JKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHS K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;
- cOOMIOZICHUS TIPaBMJI OE30TIACHOTO OOpAIIECHHS C BEIIECTBAMU B OBITY, MTOBCEIHEBHOM KU3HU H
B TPYZIOBOM JCATEIHHOCTH,
- TIOHUMAaHMS [ICHHOCTH MPaBUJI MHANBUIYATLHOTO U KOJUICKTUBHOTO 0€30TaCHOTO TIOBEJICHUS B
CUTYaIMIX, YTPOKAIOITUX 370POBBIO M KU3HH JIIOJICH;
- OCO3HAHUS TIOCIICICTBUA W HENPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHS aJIKOTOJI,
HapKOTHUKOB, KypeHUs);

5) Tpy10BOro BOCIIUTAHMS:
- KOMMYHHMKAaTHBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIICIOBATEIbCKONW  JEATEIBHOCTH,
00IIECTBEHHO IMOJIE3HOM, TBOPUYECKON M APYTrUX BUIAX JEATECILHOCTH;
- YCTAaHOBKM Ha aKTHMBHOE€ Yy4YacTHE€ B PCIICHWH MPAKTHUYECKHX 3aJad COLUAIbLHOM
HaIpaBJIEHHOCTH (B paMKax CBOETO Kjlacca, IKOJIbI);
- UHTepeca K MPaKTHUYEeCKOMY M3YYEHHUIO MpodeccHil pa3muvyHOrO poja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHSI PEIMETHBIX 3HAaHUH 10 XUMUU;
- YBOXXCHHUSI K TPYAY, JIOISIM TPyAa U pe3yiabTaTaM TPYIOBOU NesITeNbHOCTH;
- TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBUIAYaIbHOU TpaeKTOpuu oOpa3oBaHus, Oymyien
npodeccruu U peann3anui COOCTBEHHBIX KU3HEHHBIX MJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBAa;

6) 3K0J10rM4YeCKOr0 BOCIIUTAHUS:
- JKOJIOTHYECKH I[eJecOo00pa3HOro OTHOIIEHHS K MPUPOJE, KaK HMCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMiIe;
- TMOHUMAaHMs TII0OATBHOTO XapaKTepa HKOJOTHMUECKUX MpoOieM, BIUSHHUS SKOHOMHYECKUX
MIPOLIECCOB HAa COCTOSIHUE TIPUPOTHON U COIIMAITLHOM CPEIbl;
- OCO3HAHHMS HEOOXOJWMOCTH HCIIOJIb30BAHUS JOCTHKCHHNM XUMHM JUISl PEIICHUs BOIPOCOB
paIMoOHaIBLHOTO MIPUPOAOTIONB30BAHUS;



- QKTUBHOI'O HENPUATUSA NEHCTBUN, IPUHOCSIINUX BPEI OKPYXKAIOLIEH ITPUPOJHON Cpele, YMEHUs
IIPOrHO3UPOBATh HEOJATONPUSITHBIE IKOJIOITMUECKUE MOCIIEACTBUS MIPEAIIPUHUMAEMbIX JI€HCTBUN
U IpeIoTBpallaTh UX;

- HaJIW4Ms Pa3BUTOTO DKOJOIMYECKOTO MBIIIIECHUs, OSKOJOTMYECKOM KYJIbTYphl, OIIbITa
NEATENBHOCTH  DKOJOTMYECKOM  HAINpaBICHHOCTH, YMEHMS PYKOBOJACTBOBAaTbCA HMHM B
MO03HABATEIbHON, KOMMYHHKATUBHON M COIMAILHON MPAKTHKE, CIOCOOHOCTH U YMEHHUSI aKTHBHO
MPOTHBOCTOATH HJICOJIOTHH XeMO(pOoOHH;

7) HEHHOCTH HAY4YHOI'0 O3HAHUS:

- chopMHUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS

HayKH U 00I1I€CTBEHHOM MTPaKTUKU;

- TOHUMaHUS crneuuUK XUMHM KaKk HayKM, OCO3HaHUA €€ poiu B (QOPMHUPOBAHUU

PalMOHAIBLHOTO HAYYHOT'O MBIIUIEHUS, CO3/aHUU LIEJIOCTHOTO MPEJCTABIECHUS 00 OKpYy)KaIoLeM

MHpE KakK O €IWHCTBE IPUPOJBI M 4YEIOBEKa, B IO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEN W

pelIeHny IpodsieM COXpaHEeHUs MPUPOAHOTO PABHOBECHS;

- yOexnEHHOCTH B OCO0OH 3HAYMMOCTH XHUMHMM Ul COBPEMEHHOW IMBWJIM3AIMU: B €€

F'YMaHUCTUYECKOW HANpaBJIEHHOCTH M BaXKHOM POJM B CO3JaHMM HOBOW 0a3bl MaTepualbHOMN

KYJIbTYpbI, pElIeHUH TJI00aNbHBIX NMPOOJeM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,

SHEPreTHYecKOM, MHUIIEBOM W HIKOJIOTMYECKOl Oe30MacHOCTH, B Ppa3BUTUU MEIUIMHBI,

o0ecreyeHny yCIOBUN YCIENIHOTO TpyJa M 3KOJOTHYECKH KOM(MOPTHOM KHU3HMU Ka)KJIOTO 4JieHa

o0111ecTBa;

- €CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IIOHUMAaHHs CYIIHOCTH METOJOB  IO3HaHUS,

UCIOJb3yEeMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4aeMble 3HAHUS AJIS

aHaIM3a M OOBACHEHMs SIBICHUN OKpYXKAIOLIEro MHpa M IMPOUCXOIAIIMX B HEM HM3MEHEHUH,

YMEHUS Jies1aTh 000CHOBAHHbIE 3aKIFOUYEHUS HA OCHOBE HaY4HBIX (DAKTOB M MMEIOIIMXCS JaHHBIX

C LICJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITEIBHO MCIIOJIb30BaTh XUMHUYECKUE 3HAHMS Ul PELIeHHs MpoOieM B

pEaJIbHBIX KU3HEHHBIX CUTyalUsIX;

- MHTEpeca K II03HAHUIO U UCCIIE0BATEIbCKOMN NEATEIBHOCTH;

- TOTOBHOCTH U CIIOCOOHOCTH K HENPEphIBHOMY 00pa30BaHUIO M caMO0Opa30BaHUIO, K AKTUBHOMY

MIOJIy4EHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUH C )KM3HEHHBIMU MOTPEOHOCT MU,

- UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3IUyHbIX chepax MpodhecCHOHAIBHON AeATEIbHOCTH.
MeranpeamMeTrHbie pe3yJibTaThl

MeranpeaMeTHble pe3yiabTaThl OCBOEHMsS YdeOHOro mnpeamera «XHUMHsS» Ha YpOBHE
cpeaHero oOuiero o0pa3oBaHus BKIIOYAIOT:

- 3HauuMble U1 (HOPMHUPOBAHMS MHUPOBO33PEHMS OOYUAIOIIMXCS MEXAUCLHUILUIMHAPHBIE
(MexXnpeaMeTHble) OOIIeHayYHbIE TOHATHSA, OTPAXKAIOLIUE LEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa
U crienuuKy METOJ0B MO3HAHUs, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BELIECTBO,
SHEprus, sBIEHHE, MPOLECC, CHUCTeMa, HAyyHbIH (aKT, MPUHIMI, TUNO0Te3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHS, UCCIIeIOBaHUE, HAOII0IeHIE, N3MEPEHHUE, IKCIIEPUMEHT U JIpyTue);

- yHUBepcaJbHble  yueOHble  JieiicTBUA  (TO3HaBaTeNbHbIE, KOMMYHHKATHBHBIE,
peryasTuBHbIE), oOecneunBarone (HopMuUpoBaHME  (YHKIMOHAIBHOH TI'PaMOTHOCTH U
COLIMAIBHOW KOMITETEHIIMH 00yJaromuxcs;

- CIOCOOHOCTh  OOy4aroIMXCs HCHOJb30BaTh OCBOCHHBIE  MEXKIUCIHIIIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHMA M YHHMBEpCaJbHbIe Y4ueOHble JEHCTBHS B II03HABaTEIbHON U
COLIMATIBHOW IIPAKTHKE.

MertanpeaMeTHble pe3yiabTaTbhl OTPaKAIOT OBJAJEHHE YHUBEPCAIBHBIMU Y4EOHBIMH
[103HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSIMHU.

OByageHHe YHHBEPCAJIbHBIMH YU4¢OHBIMH MIO3HABATEJIbHBIMH AeHCTBUSIMH:




1) 6a30Bble JJOTHYECKHUE e CTBHS:

CaMOCTOATENIbHO  (pOPMYIHpPOBATh M AKTyaIM3UPOBATh MpOoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEeNeNATh ILENTH JESITEeIbHOCTH, 3a/aBasi IMapaMeTpbl M KPUTEPUU HX JOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl ICATEILHOCTH C MOCTABICHHBIMU IIEIISIMH;

WCIIOJb30BaTh IMpPU OCBOCHUHM 3HAHWN NPUEMBI JIOTHUECKOTO MBINUICHUS — BBIJICIATH
XapakTepHble TpPU3HAKH TOHATHH W YCTaHaBIMBATh WX B3AaUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MOHITHS 11 OOBSICHEHHSI OTJICNIBHBIX (PAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIacCU(UKAIIUH BEIIECTB M XUMHYUECKUX PEaKIIHIA;

yCTaHaBIIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3U MEKIY H3y4aeMbIMH SBJICHHUSIMU;

CTPOMTBH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, TI0 aHAJIOTHH), BHISBIISTD
3aKOHOMEPHOCTH W TPOTHUBOPEYHSI B PACCMATPHBAEMBIX SBICHHX, (POPMYTHUPOBATH BBIBOIBI U
3aKITIOYCHUS;

MPUMEHATH B IMPOIECCEe MO3HAHUS, HCIOJb3yeMble B XHMHHA CHUMBOJIMUYECKHE (3HAKOBBIC)
MO/JIENH, TTPE0OPa30BBIBATH MOJICIIEHBIC MTPEICTABICHHS] — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XAMuYeckas (opMyna, YypaBHEHHE XHMHUYECKOW pEaKIMd — TPH pEIIeHHH y4eOHBIX
MO3HABATEIBHBIX U MPAKTUIYECKUX 3a/1a4, TPUMEHSITh Ha3BaHHBIC MOJICIBHBIC MPECTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3y9aeMbIX BEIIECTB H XUMUYCCKUX PEAKIIHIA.

2) 0a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEUIECTB U XUMHUECKUX PEaKIIHIA;

dbopMynHpoBaTh IENM W 3aJaud  HCCIEIOBAHUS, WCIOJNB30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIEHO C(hOPMYITHPOBAaHHBIE BOMPOCH B KAa4eCTBE MHCTPYMEHTA MO3HAHHMS U OCHOBBI
17151 pOpMUPOBAHUS THITOTE3BI IO TIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CYKICHUII,

BJIAJCTh HABBIKAMH CAMOCTOSATENBHOTO IUTAHUPOBAHUS W TIPOBEACHUS YUCHUYECKUX
IKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHS HAOIOAATh 32 XOJOM IPOIECCa, CaMOCTOSTEIHHO
IPOTHO3MPOBATh €ro pe3yibTaT, (GopMyIHpoBaTh OOOOIIEHHS M BBIBOJBI OTHOCHTEIHLHO
JTOCTOBEPHOCTH PE3yNIbTaTOB HMCCIICJAOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

IpUOOpeTaTh OMNBIT YYEHHUECKOH MCCIIENOBAaTENbCKOM M MPOEKTHOW JIESTEIbHOCTH,
HpPOSIBIISATH  CIIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSTENIBHOMY IIOMCKY METOJIOB pEIICHHS
MPaKTHYECKHX 3371a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB TIO3HAHUSL.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATbCS B  PA3IMYHBIX HMCTOYHHMKAX HWHPOpMauuu (HAYYHO-TOMYJISApHAS
JAUTEpaTypa XMMHYECKOTO COJCp)KaHHs, CIpaBOuHble mocoOus, pecypcsl HHTepHera),
aHAIM3UPOBaTh MH(OPMALMIO PpA3NUYHBIX BHAOB M (OPM MPEACTABICHHS, KPUTUYECKU
OLIEHUBATH €€ TOCTOBEPHOCTh U HETIPOTHBOPEUUBOCTD;

(bopMynHpOBaTh 3ampochl M TNPHUMEHATH Pa3IMYHbIE METOAbI HPH TOHCKE M OTOOpe
uHpopMalny, He0OXOAUMOH [T BBITIOJIHEHUS YUEOHBIX 33/1a4 ONPEeIEHHOIO THIIA;

NpUOOpeTaTh OMBIT MCIOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY HpeACTaBICHUs MHPOPMALUU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOIHIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAy4yHbI S3bIK B KayecTBE CpeJIcTBa HpuU paboTe C XUMHUYECKOH
uHpopMalMel: MPUMEHSATh MEXIpeaMeTHble ((PU3uUeckue U MaTeMaTH4ecKue) 3HaKd U
CHUMBOJIBI, POpMYITbI, a00peBUATYpbl, HOMEHKIIATYPY;

UCIOJb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISATHOCTH.

OBJiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSAMU:



3aaBaTh BOIPOCHI 1O CYIIECTBY OOCYKIaeMOW TEMBbI B XOJ€ AUAIOTa W/WIH JUCKYCCHUH,
BBICKa3bIBaTh WJAEH, (OPMYIUPOBATH CBOM NPEAJIOKEHHS OTHOCHTEIBHO  BBINOJHEHHUS
MPEJI0KEHHOM 3a1a4H;

BBICTYNIaTh C IIPE3EHTALMEd pe3yJIbTaTOB IO3HABATEJILHOM JESTEIBbHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPU  BBIINOJHEHUH XUMHUYECKOTO
OKCTIIEPUMEHTA, TPAKTHUYECKOW pabOThl IO HCCIEAOBAHUIO CBOWCTB H3Yy4aeMbBIX BEIIECTB,
peanu3anuu y4eOHOTO TMpOeKTa W (OPMYIUPOBATH BBIBOJBI IO pE3ylbTaTaM IMPOBEIAEHHBIX
HCCIIEIOBAaHUH IYTEM COIJIACOBAHUS MO3ULIMN B X0Z€ 00CYX/IeHUsI 1 0OMEHA MHEHUSIMH.

OBi1ajeHHe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBaTh MU OCYHIECTBIJIATH CBOIO IO3HABATENIbHYIO JESTEIbHOCTD,
ompezenss €€ UeNu M 3a/layd, KOHTPOJMPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH
npeaaraéMblii alnropuT™M JIEHCTBUM IpPU BBINOJHEHUM YYEOHBIX M HCCIEIOBATENIbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(hHEeKTUBHBINA CIOCOO MX pElIeHUs ¢ YYETOM IOJyYEHHUS HOBBIX 3HAHHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKLUAX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH AESATEIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOIIEHKH.
IIpenMeTHble pe3yJibTaThl

[IpenmeTHbIe pe3ybTaThl OCBOEHHS Kypca «O0mas 1 HeopraHuIecKasi XUMUSD O TPaXKaroT:

- c(hopMHUPOBAHHOCTH MPEACTABICHUN: 0 XUMHUUECKOW COCTABIISIONIEH €CTeCTBEHHO-HAYYHOM
KapTHHBI MHpPa, POJIM XUMHUHM B MO3HAHWU SIBICHUH MPHUPOJIBI, B (OPMHUPOBAHWUU MBIIUICHUS H
KyJbTYphl JUYHOCTH, €€ (YHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOJAWMOW JUIS pPEHICHUS
MPAaKTUYECKUX 337ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO H
MPUPOIHOM Cpee;

- BJIaJICHUE CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOPask BKJIIOYAET: OCHOBOIOJIAratoIUe OHITUS
(XMMHUYECKHUIl 2JIEMEHT, aTOM, U30TOII, S-, P-, O0- AIEKTPOHHBIE OPOMTAIN AaTOMOB, OH, MOJICKYJIa,
MOJIb, MOJISIPDHBIM O00BEM, BaJEHTHOCTb, IEKTPOOTPHULATENBHOCTh, CTENEHb OKHUCIICHHUS,
XUMUYECKas CBs3b (KOBAJCHTHAas, WOHHAs, METaJUIM4YecKas, BOJOPOJHAsA), KpHUCTAJIIMYecKas
peméTka, TUIBl  XUMHUYECKUX  pEaKUMi, pPacTBOp,  DJIEKTPOJUTHI,  HEIIEKTPOJIMTHI,
JIEKTPOJIMTUYECKAs JUCCOLMAIMS, OKHCIMTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHMYECKOH
peakuMy, XUMHUYECKOE€ PpaBHOBECHE); TEOPUM M 3aKOHBl (TEOpHUsl DICKTPOJUTHUECKON
aucconuanuy, nepuoandeckuil 3akod /. M. MenneneeBa, 3aKOH COXpaHEHMs Macchl BELIECTB,
3aKOH COXpaHEHUs U NPEBPALICHUs SHEPruu NpH XUMHUYECKUX PEAKIMSX), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUI S3bIK XUMHUH, MHUPOBO33PEHUECKUE 3HAHUS, JIeKAL[ME B OCHOBE MOHMMAHUS
INPUYMHHOCTH U CUCTEMHOCTH XUMHUECKUX SIBJICHUH, (pakTosornyeckue CBEIEHUs O CBOMCTBAX,
cocTaBe, MOJIyYeHHMH M 0€3011aCHOM HCIOJIb30BAHUU BaXKHEHIIMX HEOPraHWYECKUX BEILIECTB B
OBITY U IPAKTUYECKON JEATEIbHOCTH YEI0BEKa;

- ¢(OPMHUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTepHble IPU3HAKU MOHATHI, yCTaHABIMBATh
UX B3aMMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOLIME IOHATHS MPH ONMCAHUU HEOPraHUYECKHUX
BEIIECTB U UX MPEBPAIICHUH;

- c(hopMUPOBAHHOCTh YMEHHUI MCIOJIB30BaTh XMMUYECKYI0 CHUMBOJIMKY Ul COCTaBJIECHHUS
dopMyn BEIIECTB W YypaBHEHHUH XMMHMYECKMX pPEaKLIUH, CHUCTEeMaTHYECKYlI0 HOMEHKIATYpy
(IUPAC) u TpuBManbHblC Ha3BaHHs OTICIbHBIX HEOPTraHUYECKHX BELIECTB (yrapHbId ras,
YIJIEKUCHIBIA Ta3, aMMUak, rani€Has M3BeCTb, Heralm€Has W3BECTb, NMHUThEBas CoJa, MUPHUT U
Apyrue);

- cOpMHUPOBAHHOCTh YMEHHMHA ONpEAENATh BAJEHTHOCTb U CTEMEHb OKHCICHHS
XUMUYECKUX OJJIEMEHTOB B COEAMHEHHMSIX pAa3IMYHOIO COCTaBa, BHUJA XUMHUYECKOW CBS3U
(KoBaJieHTHAsi, HOHHAs, METAJUIMYecKas, BOJOPOJHAs) B COEAMHEHHSX, THUI KPUCTAIUYECKOM
PEIIETKH KOHKPETHOTO BellecTBa (aTOMHasl, MOJIEKYJIIpHasl, HOHHAsl, METAJNTNYECKas), XapaKkTep
CpeZbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COETMHEHUH;



- c(OPMHUPOBAHHOCTh YMEHUH YCTAHABJIMBAThH NMPHHAIC)KHOCTh HEOPraHMUYECKHX BELIECTB
[0 UX COCTaBY K ONPEACIEHHOMY KJIACCY/TPyIIe COSANHEHHH (MPOCThIEe BEIIECTBA — METAJUIBI U
HEMETaJIbl, OKCHU/Ibl, OCHOBAHUS, KHCIOTHI, aM(OTEpHBIE TUAPOKCHUIBI, COJIH);

- chopmupoBaHHOCTE YMEHHI pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa ©  JEeMOHCTPUPOBATh  €r0  CHCTEMATH3HPYIOUIYIO, OOBSICHUTEIBHYIO U
IIPOrHOCTUYECKYIO (PYHKIINH;

- cOpPMHPOBAHHOCTh YMEHHUH XapaKTePH30BaTh JJEKTPOHHOE CTPOSHHE AaTOMOB
XMUMMUYECKUX 371eMeHTOB 1—4 nepronoB Ilepuonndeckoii cucreMbl XuMuueckux aneMmenToB /1. W.
MenzeneeBa, HUCIONB3YyS TOHATHA «S-, P-, O-2JIEKTPOHHBIC OPOHMTANINY, «IHEPTETHUCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XMMHMUYECKHUX D3JIEMEHTOB U HX
COEIMHEHUH 10 TlepuoaaM u rpynnaMm llepuoandeckoi cucTeMbl XUMHYECKUX 3iaeMeHToB []. U.
MenneneeBa;

- C(pOpMHUPOBAHHOCTh YMEHMH XapaKTepHU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB pa3IMUHBbIX KJIACCOB, MOJATBEPXKJIATh CYIIECTBOBaHHE
FeHETUYECKON CBSI3M MEXJY HEOpraHMYeCKHMHU BELIECTBAMH C IIOMOIIBIO YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

- c(OpPMUPOBAHHOCTh YMEHHS KJIacCCU(PUIMPOBATH XUMHUUYECKHUE PEAKIUU MO Pa3InYHBIM
mpu3HakaM (YMCIy U COCTaBy pearupyrolux BeLIeCTB, TEIUIOBOMY J(PQeKTy peaxiu,
M3MEHEHHIO CTENEeHEe OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkliy, YIacTHIO KaTalu3aTopa);

- ¢()OpMHUPOBAHHOCTh YMEHUIN COCTABIISITh YPABHEHUS PEAKIMI pa3InYHBIX THIIOB, MOJHBIE
U COKpall€HHbIE YpPaBHEHUS PEaKIMil MOHHOrO OOMeHa, yYUThIBasl YCIOBHUS, MPU KOTOPHIX ITH
peakuuu UAyT 10 KOHIIA,

- c(hOpMUPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKLMHU, MOATBEPKIAIOIIME KAYeCTBEHHBIN
COCTaB pa3IWYHBIX HEOPraHMYECKHX BEUICCTB, pPACIO3HABATh OIBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

- c(pOPMHUPOBAHHOCTh YMEHHUH PACKpPbIBaTh CYHIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKkuuii MOCPEeICTBOM COCTaBJIEHHS JIEKTPOHHOTO OajlaHca ATUX PEAKLIUMT;

- c(OPMHUPOBAHHOCTh YMEHUI OOBSICHATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peakIu OT
pa3nuyHbIX (AKTOPOB; XapaKTep CMEIIEHUS XMMHUYECKOIO paBHOBECUS B 3aBUCHUMOCTH OT
BHemrHero Bo3aeiicTBus (nmpuniui Jle [llaTensbe);

- c(OpPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI, JEXKallue B
OCHOBE IIPOMBIIIJICHHOTO IMOJYy4eHHUs CEPHOM KUCIOTHI, aMMHAKa, a Takke CPOPMHUPOBAHHOCTh
IpeJCTaBIeHUH 00 OOLIMX HayyHBIX HPUHIUIAX U 3KOJOIMYECKMX IMpolsieMax XHMHUYECKOTO
IIPOU3BOJICTBA;

- c(opMUPOBAaHHOCTb yMEHHUI MPOBOAUTH BBIYUCIECHUS C HCHOJIb30BAHUEM IOHATHUSA
«MaccoBas /0N BEIIEeCTBA B PacTBOpe», OOBEMHBIX OTHOLICHUH Ta30oB IMPH XUMHUYECKUX
peakuuax, Macchl BelecTBa WK 00bEMA ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE MU
00BEMY OJIHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOrO 3PQeKTa peakluu Ha OCHOBE
3aKOHOB COXPAaHEHUsSI MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS DHEPIHH;

- chopMHUPOBAaHHOCTh YMEHUHM COOIIOATh MpaBHia MOJIb30BaHUS XUMHUECKOW MOCYI0H U
nabopaTOpHBIM 000pyIOBaHUEM, a TAKXKe MpaBHUiia 0OpalIeHHs C BELIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO Ja0OPATOPHBIX XUMUUECKUX OTIBITOB;

- ¢(hOpMUPOBAHHOCTb YMEHHUI IJIAHUPOBATH M BBIMOJHATH XUMHUYECKHH SKCHEPUMEHT
(pa3noxeHHe NEpOKCHIa BOJOpPOJAa B TPUCYTCTBHM KaTajau3aTopa, OIPEIECIIEHUE CpEelbl
pPacTBOPOB BEIIECTB C NMOMOIIBIO YHUBEPCAIBHOTO MHIUKATOPA, BIMSHHUE Pa3IMYHbIX (PakTOpoB
Ha CKOPOCTh XMMHUYECKOW peakIuM, peakiMy HOHHOTO OOMEHa, KaueCTBEHHbIE PEaKIHUU Ha
cynb(dar-, kapOOHAT- M XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHE SKCIEPUMEHTAIbHBIX
3amadu no TteMaM «Mertamby u  «HemeTtannel») B COOTBETCTBUM C IPaBUIIAMU TEXHHUKHU



0€30MMacHOCTH NP OOpaIICHUH C BEIIeCTBAMU M JTaOOPATOPHBIM 000PYIOBAaHUEM, MPEACTABISATh
pe3yabTaThl XMMHYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii ¥ GOpPMyYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3y/IbTATOB;

- ¢(hOpMUPOBAHHOCTh YMEHHMH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(pOpPMAIHIO,
MIOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpPeICTBa MaCCOBOM KOMMYHUKaluu, UHTEpHET U Apyrux);

- chOPMHUPOBAHHOCTh YMEHUH COONMIONATh TPaBHJIA DSKOJOTHYSCKU IIEIIECO00pa3HOTO
IIOBCACHUA B 6I)ITy nu pr1IOBOfI JCATCIIBHOCTU B LCIIAX COXpaHCHI/Iﬂ CBOCTO 3IIOpOBI)$[ u
OKPY)KAOIIeH MPUPOTHONW Cpeibl, OCO3HABATh OMACHOCTh BO3JCHCTBHS HAa KUBBIC OPTraHU3MBI
OomnpeeNEHHBIX BEIECTB, MoHUMas cMmbica nokaszarens [1JIK, moscusaTe Ha npumepax crnocoObl
YMEHBIIEHHUS U NIPEJOTBPALLECHNS UX BPEAHOIO BO3ICUCTBUSA HA OPraHU3M YEJIOBEKa;

- JJId O6y‘~IaIOIHI/IXC$I C OFpaHquHHBIMH BO3MOXHOCTSIMHU 3)10pOBB$[Z YMCHI/IC HpI/IMeHHTI)
3HAHUSA 06 OCHOBHBIX I[OCTYHHI)IX METOAaX IMO3HAHUS BCIICCTB U XUMHWUYCCKUX ﬂBJ'IeHHfI;

- JUIS CIENBIX W CIA0OBUAAIIMX OOYUYaIOIIMXCS: YMEHHE HCIOJIb30BaTh peabedHO-

TOYEUHYI0 cucteMy 0603HaueHuit JI. bpaiins ans 3anucu XuMudeckux Gopmyit.
Temamuueckoe naanupoganue

Ne Pa3zpen/Tema KoanuecTBo Oo6opynoBanue 0P
4acoB, 0TBOAMMOE | (HCIOJIb3yeMble
HA 0CBOEHHUE TeMBbI pecypchl)
Paznen 1. Teopernueckue ocHoBbI Xumuu (13 yacoB)

Tema 1.1. Cmpoenue amomos. Ilepuoouueckuii 3axkon u Ilepuoouueckas cucmema XumudecKkux

anemenmos /I. H. Menoeneesa (3 uaca)

1 1 http://www.
XUMHUYECKUH 3JIEMEHT. ATOM. probaege.ed
DneKTpoHHass KOHPUTyparust u.ru [Topran
aTOMOB Emnunii

HK3aMEH

2 [Tepunoaudeckuii 3aK0H U 1
[lepuoauueckas cucrema
XUMHUUYECKUX AnemMeHToB /. U.

MenneneeBa, X CBSI3b C
COBPEMEHHOM TEOPHUEHN CTPOCHUS
aTOMOB

3 3aKOHOMEPHOCTH U3MEHECHHUS 1 https://edu.s
CBOMCTB XUMHUYECKHX DJIEMEHTOB U kysmart.ru/
WX COEJMHEHUH IO TPYIIaM U -
nepuogam. 3HaueHue UHTEPAKTHB
MEPHOIUIECKOTO 3aKOHA U Hasi TeTpab
CUCTEMbI XUMHUYECKUX IIEMEHTOB SkySmart
J.1. Menaeneesa B pa3sBUTUU
HayK1

Tema 1.2. Cmpoenue sewecmea. Muozooopaszue seuecma (4 uaca)

4 1 http://www.
Crpoenue BemecTBa. XuMHUUYeCKast
CBSI3b, €€ BU/Ibl; MEXaHU3MBI probaege.ed
00pa30BaHUs KOBAJICHTHOM CBSI3H. w HOp”EaJ'I

EunbIn
Bonoponnas cBs3b
9K3aMEH

5 BanentHocTs. 1
DIEeKTPOOTPULIATEIBHOCTb.

Crenenb okucienus. Bemjectpa




MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS

6 [ToHsiTHE O AMCTIEPCHBIX CUCTEMAX. 1
HcTuHHBIC U KOJIJIOUTHBIC
pactBopbl. MaccoBas 1015
BEIIIECTBA B PACTBOPE

7 1 https://edu.s
Krnaccudukarus 1 HOMEHKIIATypa K

. ysmart.ru/
HEOPraHWYECKUX COCAMHCHU.
[eHeTHyecKas CBA3b i

WHTEPAKTHB
HEOPraHWYECKUX BEIIECTB,
Pa3IMYHBIX KJIACCOB Hast TeTpaith
SkySmart
Tema 1.3. Xumuueckue peaxuyuu (6 uacos)

8 Knaccugpukarus XAMHUECKUX 1 Jatauk https://edu.s
peaxiuii B HEOPraHUIeCKO 1 TEMIIepaTyphI kysmart.ru/
OpraHWYECKON XUMHH. 3aKOH TJTATUHOBBIN -
COXPAHEHHUS MACCHI BEIIECTB; 3aKOH Jarauk WHTEPAKTHB
COXPAHEHUS U TIPEBPAICHUS 3JIEKTPOTIPOBOJIHO | Hasl TETPab
SHEPTHUU TIPU XUMHUIECKUX CTH SkySmart
peaKIusIx

9 1 [Tpubop st

WJUTIOCTPAIAH
3aBUCHMOCTH
Cxkopocts peaknuu. OOpaTumbie cKopocTh
peaknuni. XMMHYECKOe PaBHOBECHE .
XUMHYECKOH
peaKIuu oT
YCIOBUM

10 Ilpakxmuueckas paboma Ne 1. 1
«Brusanue paznuunsix pakmopos Ha
CKOPOCMb XUMUYECKOU DeaKyuuy

11 DIEKTPOIUTHYECCKAS TUCCOIHALIHSL. 1 JlaTuuk http://www.
[onsiTne 0 BOJOPOTHOM 3JICKTPOINIPOBOIHO | probaege.ed
nokazarene (pH) pactBopa. CTH u.ru [Topran
Peakiiuu nosHoro ooOMeHa. Haruuk pH Ennunii
I'uaponus opraHuvecKux u IK3aMEH
HEOPraHU4eCKUX BEIICCTB

12 OkucIuTenpHO- 1
BOCCTaHOBHTEIIbHBIC PCAKIINH.

[onsitue 06 3meKkTposH3e
pacIyiaBoOB U paCTBOPOB COJICH

13 Koumponvnas paboma no pazoeny 1
«Teopemuueckue 0CHOBbL XUMULLY

Pasnen 2. Heoprannueckas xumus (17 yacos)
Tema 2.1. Memannwvt (6 uacos)

14 Mertauibl, UX MOJIOKEHHUE B 1 https://edu.s
[Tepuoauueckoii cucreme kysmart.ru/
XUMHUYECKUX 31eMeHTOB /1. M. -
MenpeneeBa 1 0COOCHHOCTH WHTEPAKTHB
cTpoeHust aromoB. O0mIre Hasi TeTpajb
¢u3nyecKrue CBOWCTBA METAIIJIOB SkySmart




15

CIu1aBBI METAJUIOB. 1
DNEeKTPOXUMUYECKUHN Psif
HaIIPSHKEHUH METAJUJIOB

16

XYMHUYECKHE CBOMCTBA BaKHEHIIIMX
METAJUUIOB (HaTpUH, KaauH,
KaJIbLIUM, MarHui, allOMUHUIN) U UX
COCJIMHEHU I

http://www.

probaege.ed

u.ru [Topran
Eunbei
3K3aMCH

17

XUMHYECKHE CBOMCTBA XpOMa, 1
MU M UX COCTUHCHUI

18

XuMHYecKre CBOMCTBA IIMHKA, 1
JKeJie3a M UX COCTMHEHUH

19

Ilpakxmuueckas paboma Ne 2. 1
"PeuieHue 5KCnepuMeHmanbHblx
3a0ay4 no meme «Memannviy"

Tema 2.2. Hememannwt (9 uacos)

20

2

Hewmeraiibl, X MOJIOKEHUE B
[Tepuoanueckoit cucreme
XUMHUYECKHX dieMeHToB []. 1.
MenneneeBa 1 0COOEHHOCTH
CTPOEHUS aTOMOB

https://edu.s
kysmart.ru/
HHTCPAKTUB
Has TeTpaab
SkySmart

21

®u3nyecKue CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIUS
HEMETAJIJIOB (Ha MpuMepe
KHCJIOpoJia, cepbl, hochopa u
yrieposia)

http://www.

probaege.ed

u.ru [Topran
Emnunii
OK3aMEH

22

XuMHYeCKre CBOMCTBA TaJJOTCHOB,
Cephl U UX COCTMHCHUM

23

XuMu4decKre CBOMCTBA a30Ta,
dhocodpa u uX coeTMHCHUI

24

XUMHUYECKUE CBOMCTBA yriepoa,
KPEMHHUS U UX COCTMHEHUI

25

[IpumeneHnne BaxxHEUIINX
HEMETAJJIOB M UX COCAMHEHUN

26

O000I11IeHNE U CUCTEMATH3ALMS
3HaHUM 110 Teme «HeMeTamably.
Brruucnenus no ypaBHeHUSIM
XUMHUUYECKUX PEakIui U
TEPMOXUMHUYECKHUE PACUETHI

27

Ilpakmuyeckas paboma Ne 3.
«Pewenue sxcnepumenmanvHvix
3a0ayu no meme "Hememannvt"»

28

Koumponvnas paboma no memam
«Memannvly u « Hememaniviy

Tema 2.3. Ceazp neopzanuueckux u op2anuieckux eeuwjecme (2 uaca)

29

1
HCOpPaHI/IquKI/Ie H OPraHnv4cCKuc

KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/IC u
OpraHn4Y€CKUC OCHOBAHUA

https://edu.s
kysmart.ru/

HHTCPAKTUB




Hasda
TeTpanb
SkySmart

30 AmdoTepHble HEOPraHUYECKUE U 1
OpPraHUYECKUE COCTUHCHHUSL.
I'eneTnueckas cBs3b
HEOPraHUYEeCKUX M OPTraHUUCCKHX

BECIIECTB
Pa3znen 3. Xumus u xku3Hb (4 yaca)
Tema 3.1. Xumusn u ncu3znv (4 uaca)
31 Ponb xumum B obGecrieueHnmn 1

HKOJIOTUIECKOH, SHEPTETUIECKOH 1
MUIIEBON 6€301acCHOCTH, Pa3BUTHUH
MCEOUITUHBI

32 [IpencraBienust 06 0OMUX 1
Hay4HBIX MPUHITATIAX
MIPOMBIIIJICHHOTO TIOTyYeHHUS
Ba)KHEHINX BEIIECTB

33 UYenmoBek B MUpPE BEIIIECTB U 1
MaTepHAIIOB

34 XUMUS U 3J0POBBE YEIOBEKA

Onucanue MaTepuaIbLHO-TEXHUYECKOI0 M Y4eOHO-MeTOANYeCKOro odecnevyeHust
Paboueii nporpaMmmbl

1. Ta0daunel nocTosIHHLIE:

[Tepuonnueckas cucteMa xuMudeckux aiemeHToB J[.M.Meneneesa
PacTBOpUMOCTb KHCIIOT, OCHOBAHMM, COJIEH B BOJE U Cpeia
DJIEKTPOXUMHUYECKUH Pl HAIPSHKCHUH METAIIJIOB

[IpaBuna mo Th mpu paboTe B XUMHUECKOM KaOWHETE

Okpacka HHAMKATOPOB B PA3JIUYHBIX Cpeaax

2. Tabamubl 1eMOHCTPALMOHHBbIE:

- HEOpraHu4yeckKasi XuMHsi:

AJTOPUTMBI OIPEICIICHUS TUIIA XUMHUYECKON CBSI3U B BEILIECTBE
AMdoTepHbIe coeTMHEHUS

I'eneTrnueckas cBs3b KJIACCOB HEOPraHUYECKUX COCTMHEHUMN

I'mpponus conen

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB aTOMOB X1 TJIaBHBIX MOATPYIIT
HNonHnas cBs3b

Knaccudukarus XuMHUIECKUX peakinui

OKHCIIUTENBEHO — BOCCTAHOBUTEIILHBIE PEAKIINU

Oxkpacka MHAMKAaTOPOB B Pa3JIMUHBIX CPeAaxX

CooTHolIeHnEe MEX Y Pa3TUYHBIMU TUIIAMH XUMHUUECKO# cBsi3u/ KoBaneHTHasI cBSI3b
Crernenb OKUCICHUS

THIIBI XUMHUYECKUX PEAKLIUI

XapakTepucTuka aeMenTa 1o ero noJsoxxenunto B [ICXD JI.M.Menneneesa
3aBUCUMOCTD AUCCOIMAINH THAPOKCUIOB OT 3apsa sapa u paanyca atoma/ AM¢oTepHbie
TUAPOKCHUIBI

3aK0OH COXpaHEHUs NEKTPUUYECKOTO 3apsiaa

CKOpOCTh XMMUYECKUX PEAKIINI



Crpoenue atoMa u Ilepuonnyeckuii 3akoH

XUMHUYECKHUE CBA3U

Xumudeckasi ¥ 3JeKTpOXUMHUYEcKast Koppo3un/ CriocoObl 3aIUTHl METAIIIOB OT KOPPO3HH
DNEKTPOTUTHYECKAS TUCCOIMALINS COSMHEHUI ¢ HOHHON M KOBAJIEHTHOM MOJISIPHOM CBA3SIMHU/
DIEeKTPONPOBOAHOCTH pacTBOpoB/ Cxema rajbBaHHUECKOTO 3JIEMEHTa

3.MyJbTHMEAUITHBIE TIOCOOUS:

1. Oprannueckas xumus. 10-11 kmace Xumus obuias u Heopranmyeckas. 10-11 kimacce

2. Oprannueckas xumus. O0OpazoBarenbHas koyuiekius. 10-11 kmacc bubnuoreka xummka

3. Bupryansnas mxona Kupunna u Medoansa. Xumus. 10-11 kmacc.

4. XuMuYeckne peaKTHBBI:- MPOCThbie BellecTBa (ATIOMUHUA METANTUYSCKUN (TpaHyJibl),
ATIOMUHUM MeTaJuIMYecKuil (opoIokK), OpoM (aMITysbl), KeJIe30 BOCCTAHOBJIEHHOE (IIOPOILOK),
WOl  KPUCTAUIMYECKHM, KA  METAJUIMYECKHM, KAJIbIMA  METAJUIMYECKUW,  JINTHI
METAJUTMYECKUHM, MAarHU METAUTHYECKUN (TIOPOIIOK), Melb (MPOBOJIOKA), OJIOBO METAJITMYECKOE,
cBUHEL (IpaHyjbl), cepa 3j1eMeHTapHas, (pochop KpacHbIM, LIMHK METAIJIUYECKUH (TpaHyIbl),
IIUHK (TTOPOIIIOK);.- OKCHAbI (aTIOMUHHS OKCHJ, Oapust OKcu (TIEPOKCHI), BOJAOPOIa MEPEKKCH,
xene3a (1) okcnm, kanblys OKCUI, Maruusi okcua, Mapranna auoxkcu, meau (1) okcua (rpas.);-
ocHOBaHMsA (amMuak 25%-11 BOHBIN, Oapus THIAPOKCHU, KaIUs THAPOKCU, KaIbIUs THAPOKCHI,
HATpUSI TUAPOKCU);- COJIM (XJIOPHIBI: ATIOMHUHUS XJIOPUA, aMMOHHMSI XJIOPUJI, OapHsl XJIOpH,
xenesa (II1) xmopun, kamus XJI0pu, Kaabls XJIOPUM, JIUTUS XJIOPHJ, MarHus XJIOpUA, MapraHia
(I) xmopua, menu (II) xnopun, HaTpust xmopuna (moBapeHHast conb), cBuHna (II) xmopuna, uHKa
XJIOpUJI; TaJOTEHUAbI: KAl HOAWJ, HaTpusl PTOPH; €yab(daThl: aJlOMUHUS Cyab(haT, aMMOHHUS
cynbdart, 6apus cynbdar, xenesa (II) cynbdar, kanus ruapocynbdar, Kanplus cynbdar, MarHus
cynbdat, mapranua (II) cynedar, meau (II) cynbdar, Hatpus cynbdar, nukens (II) cynbdar,
LIMHKa cynabGaT; cylbGUTH: HATpUs CyIb(GUT; HUTPATHI: aFOMUHUS HUTpPAT, aMMOHHS HUTpAT,
Oapusi HUTpAT, Kajdus HUTPAT, KaJIbIHUS HUTpPAT, cepedpa HUTpAT, CBUHIIA HHUTpAT; GocdaTs:
kamus ¢ocdat, xamus docdar omgHO3aMEMICHHBIA, Kanus ¢ocdaTaBy3aMenIeHHbIN, KaTbIUs
docthar opHO3amemieHHBIA, HaTpus ¢ocdar; KapOOHATH: Kanmus ~ KapOoHAT, Kajaus
TUAPOKApOOHAT,KaIbIUs KapOOHAT, KaabIus KapOoHAT (Me), MarHusi kKapOoHaT, kapOoHaT Meau
(I), murmapoxcokapOOHAT (MaylaxuT), HATpusl KapOOHAT; HATPUA TUAPOKApOOHAT (THUIIECBas
COJ/Ia); CHJIMKATBI: HATPUH KPEMHEKHUCIBIA MeTa 9-BOJHBINM, COCAMHEHUS XpoMa: aMMOHUU
JBYXPOMOBOKHUCIIBIN, KaJIHA JBYXpPOMOBOKHCIIBIN, KaJdWil XPOMOBOKHUCIBINA, Mpodee (Kene30
CUHEPOAMCTOE, Kalusl pOJAaHU[, Kaauil >Kele30CHHEPOAMCThIM, Kaluii HaJCePHOKUCIBIH,
KHCJIOTHBIN XPOM TEMHOCHUHUH, HATpUs THOCYIb(AT; - KUCJIOTHI (MHHepaJbHbIE): a30THAs
KHCIoTa, opTodochopHas KUCIOTa, CepHAsl KUCIIOTA, COJISTHAs KUCIOTa;- MHANKATOPbI: Oymara
WHIMKATOpHAs JIaKMycoBas HelTpasibHas, Oymara uHAMKAaTopHas yHuBepcaibHas pH 0-12,
Oymara uHIMKaTopHas ¢eHoapTalenHoBasi, JAKMOU, METHIIOBBIA OpaHXeBbIH, peHondTaneunH,
(yKCUH OCHOBHOM;- MaTepuajbl (aKTUBUPOBAHHBIM yroiib, amOMUHUN (IPOBOJIOKA), BaTa,
M3BECTh HATPOHHAS, KAIbIUS KapOuI, Kamplusl  KapOboHaT (Mpamop),mapaduH, MPOOKH
pe3uHOBBIe, (UIBTPHI OyMaxkHbIE, (PUKCAHAIIBI: COJISIHAS KUCIIOTa, KapOOHAT Kaiwsl, IIaBesieBast
KHCJIOTA).

5. IlpuGopbl M YCTAHOBKHU /JJsi XMMHYeCKOr0 3JKCIHepHMEHTa (CTalMOHapHbIE MPHOOPHI:
HarpeBareb JUIs KoJio)

6. JleMOHCTpPallMOHHBIE CHENHMAJIN3MPOBAHHbIE MPUOOPHL, ANNapaTbl U NMPHHANIEKHOCTH
AJIS MOHTAKa yCTaHOBOK (anmapart Kumnna);

7. JlaGopaTopHbIe PUGOPHI 1JIs1 yYaIUXcs (CIUPTOBKA 1TabOpaTopHasi)

8. HaGopbl mocyabl M NPHHALIEKHOCTEH CHENMAJbLHOr0 Ha3HaAYeHMs (IepKarenb s
poOHPOK, (hIaKOH-KaNeIbHHIA, INTATUB I TPOOUPOK, IINATEIh Y3KUN)

9. IlpuHANJIE:KHOCTH VISl ONBITOB: JIOXKKH, IINATENM, 3a)KUM BUHTOBOM, JIOKKA JJIsl CKUTAHUS
BEII[ECTB, HUXPOMOBAs TETIIS C AepiKaTeleM, IIUMIIbl TUTeIbHbIC, TAIOUYKH CTEKIISIHHBIE, TPYOKU
COCIMHUTENIbHbIC, TMPUHAAISKHOCTH U3 KepamMuku u ¢dapdopa (cTymka, THUTenb, Yaria
BBITIApUBaTENbHAs), Ha0Op TpoOOK (mpoOKka - KamenbHMIlA, TpoOKa Tiayxas, Mmpodka co
[ITaneneM), CBeuu mapaduHOBbBIE;



10. HaGop npuHaMIesKHOCTel 1151 X039HCTBEHHOM 1esITeIbHOCTH M TeXHUKH 0e30MacCHOCTH
B Ka0uMHeTe XMMHMM: JIOCKa JUIi CYIIKH JJAOOpAaTOPHOW TOCYAbBI, €pIIX IS MBIThS TOCY/BI,
HO>KHMIIBI, IEPYATKH PE3UHOBBIE.

11. OoOopynoBanmue uenrpa «Touka pocra»: TepMOPE3UCTOPHBIM JaTUYUK TEMIIEpPATyphl,
MarHuTHas Mellanka, OaHs KOMOMHHpOBaHHas JsaboparopHas, JlaT4WK [aBICHUS, AATYUK
KHUCII0po/a, AaTyuk pH, anexTporniaurka U3 KOMIUIEKTa KOMOMHUPOBAHHOM jabopaTtopHoil OaHH,
nabopaTopHbBIE BECHI.

Yueono-memoouueckuii komnnexm

Xumus. 11 kmace. ba3oBerit ypoBenb. Yueonuk (aBtop O. C. ['abpuensn). 224 c.

2. Meromnueckoe mocodue. 11 kmacc. baszoserii yposens (aBtopsl O. C. I'abpuenss, A. B.
SAmykona) - 192 c.

3. PaGouas Terpams. 11 kmacc. bazoBerii ypoenn (aBToper O. C. T'abpumensH, A. B.
SAmykosa).

4. KouTposnbHble M THpoBepouHble paboThl. 11 kiacc. bazoBelil yposens (aBTopsl O. C.

I'abpuensn, I1. H. bepeskun u ap.) - 224 c.

Enunas xomnexuus Lupposeix ObpazoBarenbHbix Pecypcos

6. denepanbHBIA EHTP HHOPMAITMOHHO-00pa30BaTEIBHBIX PECYPCOB

=

o

Jluer nonmoJIHeHUH M U3MEHEeHu |

Hama Cooepircanue usmenenus Pexeuzumui Iloonuce ruua
6HeceHUs 00KyMeHma 6Heculezo 3anuch
U3MeHeHUll (0oama u Ne

npukasa)



http://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CDIQFjAA&url=http%3A%2F%2Fschool-collection.edu.ru%2F&ei=P-DsUJbBC6j34QShyYBo&usg=AFQjCNFS5qsUb3qpYSQfppXpFaIw8mhlIw&bvm=bv.1357316858,d.bGE
http://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CDEQFjAA&url=http%3A%2F%2Ffcior.edu.ru%2F&ei=a-DsUMHJBOn24QSuqYH4Ag&usg=AFQjCNHm9EPndPw3YQxyjWllRvUZD0tWyQ&bvm=bv.1357316858,d.bGE&cad=rjt

[JOKYMEHT NOAMNWUCAH 3MEKTPOHHON MNOANNUCHIO

MYHULUMNAJIbHOE BHOA)XETHOE OBLLIEEOBPA3OBATEJIbHOE 26.09.23 15:07 (MSK)
YYPEXXAEHUE "BPOAKOBCKASl CPE[JHAIN1 OBLLIEOBPA30OBATEJ/IbHAS
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