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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npenacraBiaeHHbIX B DexgepaibHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢  yuérom Konmenuuu mnpemnogaBaHus
ydueOHOro mpenmeTa «XuMus» B 00pa3oBaTeIbHBIX opraHuzaiusax Poccuiickoi
Qdenepanvy, peamu3yIOMX OCHOBHbIE 00pa3oBaTelIibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K OMNPENEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJEH,
collepKaHus, pe3yJabTaToB OOy4eHHs U TpeOOBaHUW K YPOBHIO TOIATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMH
o0mreo0pazoBaTeIbHON OpraHu3alluM, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIYKHAT 3aBEpHIAIONIMM OTallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJIOTHYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0pPOBBI0O U TNpUpOJHOW cpeae. Peammsyercs xumuueckoe oOpa3oBaHUE
00y4aroUIMXxcs Ha YpOBHE CpEIHEro ooIero oopa3oBaHusl CpelCTBaMU yueOHOTrO
npeaMera  «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
mporpaMMme 1O XUMUU C YYETOM CHEeNU(PUKH HAYKH XUMHH, €€ 3HA4YCHHUS B
MO3HAHWW TIPUPOJBI U B MATEPHAIBHON XU3HU OOINECTBa, a TaKXKe C Y4ETOM
o0mMX 1efleil M NPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obero oopa3zoBanus B Poccuiickoit deneparnum.

XuMUSl Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK HUIpaeT 0coOyio posib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
OnHa BHOCUT CBOM BKJaJ] B (POPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
INPUPOABI U YEJIOBEKA, KOTOpoe (OPMHUPYETCS B XMMHHM Ha OCHOBE MOHMMAHMS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aMMOJIEMCTBYS C NPYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHS CTana
HEOTHEMJIEMON YaCTbI0 MUPOBOM KYJIBTYPbI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
TpyJla U >KU3HU KaxJoro ujeHa oOmiectBa. CoBpeMEHHas XMMHSI KaK Hayka
co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00aIbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B cootBercTBUM ¢ OOHmIMMH TEASIMH M TNPUHIHUIAMUA CPEIHETO OOIIero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisroniuMu  IipeaMeTa  «XUMHUs»  SBISIOTCS  0a30Bble  KYpPChl  —
«Oprannueckass xumusi» U «OOm@as M HeopraHUyeckass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HaHUHW M0 HEOPTaHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUUW W3 OOIIelH XUMHH) U
opraHnyecko XxumMuu. @OpMHPOBAHUE AAHHOW CHUCTEMbl 3HAHUN NPHU H3YYCHUU
npeaMera 00ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepxanusi kypcoB — «Opranunyeckas xumus» u «OOmas u
HeopraHudeckass XuMus» c(GOpMHpOBaHa B TIporpamMMmMe MO XHMMHU Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYeHHIO Yy4eOHOro MaTepuana u 0O0yCJIOBJICHA
UCTOPUYECKA  OOOCHOBaHHBIM  DPA3BUTHEM  3HAHUM  HA  ONPEACIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHUYECKONM TEOPUU CTPOEHUS OPraHUYECKHX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
MpeACTaBIeHUd O cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEILIECTBAX JIAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHn4eckol XWUMHHM MOJIYYarOT PpPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIBHBIC
MPEACTABICHUS O XUMHYECKON CBSI3U, KIacCU(DUKAIMOHHBIX MPU3HAKAX BEILIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrjioM 3peHus B mpeamMere «XuUMHs» 0a30BOro0 YpPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TeOpeTHYeCKuii martepuan M (HaKTOJOTMYECKHE CBEJCHHUS O BEIIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» O0ydYaromuMcesl TMPEIOCTaBIsAECTCS BO3MOXXHOCTh OCO3HATh 3HA4YECHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHMUYECKUX IMO3UIIUH,



riy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Ennnasa cucrema 3HaAaHWM O BAXHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaxX M INPUMEHEHUHU, a4 TAKKE O XMMHUYECKUX PEAKIUAX, UX CYHIHOCTH H
3aKOHOMEPHOCTAX MNpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMU KYJIbTYPOJOTMYECKUM W NPUKIATHON
XapakTep. OTU 3HAHUS CIHOCOOCTBYIOT TTOHMMAHHMIO B3aUMOCBSI3M XUMHHU C
IPYTMMHU HAayKaMH, PAaCKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOMU
JESTENbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBaKEHHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYHUMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HMH(OpMAIUIO U
OPUMEHATh €€ JUIsl TONOJHEHWS 3HAHWM, pELICHUS WHTEJUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npeamera  «XUMHS» ~ JTaHHOTO  YPOBHS  M3Y4Y€HHUsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYaIOIIMXCS MHUPOBO33PEHYECKON OCHOBBI JJII MMOHUMAaHUSA
¢unocopckux uuen, TakuxX Kak: MaTepUalibHOE E€IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, IIO3HABAEMOCTb MPUPOAHBIX SBJICHUH IyTEM OSKCIHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEUYMM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJIOTHYECKUX MPOoOJeM, a
TakKe TpobsieM cOepeKeHHs] YHEPTETHUYECKUX PECYPCOB, CBIPhS, CO3/IaHUS HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHUS, PAa3BUTHS W COLUAIM3ALUU
OoOy4JaromuXxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
COJEp)KaHUSI U TOCTPOEHHUS IMpeaMeTa MpeAycMaTpuBaroT (OPMUPOBAHHE
YHUBEpPCATbHBIX Y4€OHBIX JEWCTBUH, HMEIOMUX ©0a30Boe 3HAYCHHE IJIA
pa3MYHBIX BUJOB JACSITEIBHOCTU: pEIIeHHUs MpoOseM, IOUCKa, aHalau3a |
00paboTku HHPOPMAIIHH, HEOOXOUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTHIECKOM
U HUCCIIENOBATENIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHWH
XUMUHU.

B mnpakTuke npenojaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHUs, TaK U Ha YPOBHE CPEAHETO OOIIEro 00pa30BaHus, MPH OINpeIeTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
MEPBOCTENIEHHONW 3HAYMMOCTU TPAJULHMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHYECKOM HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIBHOCTH YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YEHUS
IIpEAMETA SBJISIETCS BIIOJIHE ONIPaBIAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMsS TJIaBHBIMHU LIETSMHU HW3YyYEHHUS IpeaMeTra
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUM Kak  BakKHeHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYyYHOU KapTHHBI MUpPa, B OCHOBE KOTOPOWU
JeKAT KITIOUEBbIE TIOHATHS, (DYHIaMEHTAIbHBIC 3aKOHBI U TCOPUU XUMHH,
OCBOCHHE S3bIKa HAayKH, YCBOCHHE M TMOHHMAHHE CYITHOCTU JOCTYITHBIX
00001IeHNT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHEH
WX Pa3BUTHS ¥ CTAHOBJICHUS;

e (OpMHPOBaHNE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX IMO3HAHUS
BEIICCTB M XHUMHYECCKUX PEaKIMi, HEOOXOMMMBIX ISl TMPUOOpETCHUS
YMCHUH OPUEHTUPOBATHCS B MHPE BEIIECTB W XHMHUYCCKHUX SIBIICHUM,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUICCKOM M MTOBCETHEBHOM KU3HU;

e DPa3BUTHE YMEHHI M CITIOCOOOB JIESATEIEHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHUEM  TIPaBUII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsny ¢ atum, copepkarenpHasi XapaKTEpUCTUKA IeIed U 3a7a9 U3ydCHHSI
npeIMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME cpefHero obmiero oopazoBanus. CeroaHs B
NpernojaBaHud  XMMHUM B OOJbIIEH  cTermeHu OTHAETCS  NPEarnovYTeHHe
NPAKTUYECKON KOMIIOHEHTE CoJIepKaHUsi OOydeHHs, OpPUEHTUPOBAHHOM Ha
MOJICOTOBKY BBIMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaOOpoM 3HaHUW, a (YHKIIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMHU U
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS WX B PEabHOMN KU3HH
JUTSL pEeIICHUS] TPAKTUUYECKUX 3a/1a4.

B cBsi3u c 3THM TpH M3YYEHHH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HauYEHWE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azganTanusi 00y4Jarouuxcsi K yCIOBHSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHSITHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH M UX
MPUMEHEHUEM;

dbopMupoBaHue 'y O0OYyYarONMIUXCsl  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITETEHIN), WMEIIINX YHUBEPCATbHOE 3HAYCHHWE MJIS Pa3IMYHBIX BHUJIOB
JESTENBHOCTH: PEIIeHUs MpoOsieM, MONCKa, aHam3a U 00paboTku uHbOpMAIIIH,
HEOOXOMUMBIX JUIsl TPHUOOPETCHHUS ONBITa JCSITCIBHOCTH, KOTOpas 3aHUMAeT
BOXHOE MECTO B TO3HAHWM XWUMHH, a TaKKe I OIEHKH C TIO3UIUI
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB M XUMHUYECKUX
MPOIIECCOB HA OPTaHMU3M YeJIOBEKa U MPUPOJHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUaOIIUXCS: CIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHMSI IO XUMHUH B COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMH, HCTIOIB30BAThH
COBpeMEeHHbIe MH(GOPMAIMOHHBIE TEXHOJIOTUH JJIsl TIOMCKA W aHaiu3a yuyeOHOU U
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawmuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOMU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW pOJM B PEIICHUU TJIOO0ATBHBIX MPOoOJIeM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIIUSX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B yueGHOoM mmaHe cpemHero oOmiero oOpa3oBaHUS MpPeaMeT «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpPeAMETHON 00acTu «ECTeCTBeHHO-HAy4HbBIC
IPEAMETHI.

OO6r1ee YyuCI0 9acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUH, Ha 0a30BOM YPOBHE
cpeaHero oo1ero oopa3zoBanus, coctabisieT 34 yaca (1 yac B Hefemio).



COAEPXAHUE OBYUYEHUA

11 KJIACC
OBIIAS N HEOPTAHUYECKAA XUMUSA

TeopeTnyeckre OCHOBbI XUMUU

XuMU4ecKud anemMeHT. AtoMm. Sapo aroma, HW30TONBL. OIJIEKTPOHHAs
000J10uKa. DHEPreTUYeCKHe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTU pacHpeiesiCHUs] JJIEKTPOHOB IO OpOUTAIsIM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHASI KOHPUTYpAITUS AaTOMOB.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
1. . MenneneeBa. CBsi3b MEPUOANYECKOTO 3aKoHa U [leproandeckoil cUCTEMbI
xuMu4deckux aeMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOUW TEOpPUEH CTPOCHUs
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM H TEepHOJaM.
3HaueHUE NEPUOINYECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemecTBa. XHUMHUYECKass CBA3b. BHIbl XWMHYECKOW CBSI3H
(xoBaJIeHTHAsl HEMOJSIpHAs M MOJSIpPHAsl, MOHHAs, MeTaluindyeckas). MexaHu3MbI
oOpa3oBaHHs KOBAJIEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHblil). BopopoaHass cBs3b. BaneHTHOCTb. ONEKTPOOTPULIATENBHOCTD.
Crenenb okucneHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[lonaTne o aucnepcHbix cucremax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPBL.
MaccoBast 10J1s1 BelecTBa B pacTBOpE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K PAa3JIMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Kimaccupukanuss — XMMHUYSCKHMX — PEaKIHd B
HEOPraHUYECKON M OpPraHMYeCcKOM XHMMHH. 3aKOH COXPAaHEHHUsS MAacChl BEIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3nuHbIX (pakropoB. OOpaTumble
peakunr. XUMHUYECKOE€ paBHOBecue. DaKTOphl, BIMUSAIONIME HA COCTOSIHUE
xumuueckoro paBHosecus. [Ipunnun Jle [latense.

DnexTponuTryeckas aucconnarysa. CHuibHbIE U ciadbie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.

OKuCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
nemoHcTpauusa tadmun «llepuonuueckas cuctema xumudeckux snemeHton J[. M.
MenneneeBay, U3ydeHUE MOJENEH KPUCTAUNIMUECKUX PEHIETOK, HAOMIOJEHHE U
OMHUCaHUE JIEMOHCTPAIIMOHHBIX U Ja00OPaTOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCHUIA
BOJIOpPO/ia B MPUCYTCTBUU KaTAIN3aTOPa, ONPEAECICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOUIbIO YHHMBEPCAJIBHOIO HWHIUKATOpa, pEeakUuu HOHHOrO OOMeHa),
MPOBEJICHUE MPAKTUUECKON paboThl «BiusiHue paznuyHbiX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIANY.

PacuétHrnie 3agaun.

Pacu€éTtel 1O ypaBHEHMSIM XMMHUYECKHX pEaKkluil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJb30BAHUEM MOHSTUS «MaccoBas
JIOJIs1 BEILIECTBAY.

Heopranuueckast xumMmus

Hemeramnel. Ilomoxenue HemetammioB B llepuoamyeckon  cucrteme
xumuuyeckux asnemeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
dusnyecKkue CBOWCTBA HEMETALIOB. AJIJIOTPONUS HEMETAIOB (HAa TpuMepe
KHCI0poa, cepsl, pochopa u yriaeposa).

XHWMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TajloT€HOB, CEpBI, a30Ta,
dochopa, yriaepoga M KpEeMHHA) U HUX  COCAMHEHHH  (OKCHIOB,
KHCJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COETMHEHUN ).

[IpuMeHeHnE Ba)KHENIINX HEMETAVIOB U KX COEIUHEHHIA.

Mertamnel. [lonoxenne meramioB B Ilepuoaudeckol cucteMe XUMHYECKHAX
anemenToB JI. . MenneneeBa. OcOOEHHOCTH CTPOCHHS 3JICKTPOHHBIX 000JI0UYEK
aToMoB MeTtasuioB. O6mue ¢usnyeckue cBoiictBa MeTawioB. CrijiaBbl METaJIOB.
DJIEKTPOXUMUUECKUMN Pl HAMPSIKEHUN METAJIIIOB.

XUMHYECKHE CBOMCTBA Ba)KHEUINIMX META/UIOB (HATpWM, Kaduil, KaJIbIUH,
Mar"ui, aJlOMUHUM, IIMHK, XPOM, JKE€JI€30, MEJ/Ib) U UX COCTMHCHMUIA.

O6mwme crmocoObl MmoydeHus: MeTauioB. [I[puMeHeHne MeTauioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHHS BEUIECTB M HX NPEeBpalllCHUN:
M3y4YeHHE KOJJIEKIMu «MeTamibl W CIJIaBb», 0Opa3IlOB HEMETAJUIOB, PEIICHHE
HKCIIEPUMEHTATBHBIX 3a/1a4, HAOMIOACHUE W OMHCAaHUE JEMOHCTPAIMOHHBIX H
1a00paTOPHBIX OMBITOB (B3aMMOJECHCTBUE THIPOKCHIA ATIOMHHUSL C PACTBOpaMU
KHUCJIOT U 1IEJI0YEel, KAYeCTBEHHBIE PEAKIIMU Ha KATUOHBI METAJJIOB).

Pacuérnbie 3anaum.

Pacuétel Macchl BemjecTBa WM 00bEMa ra3oB MO MU3BECTHOMY KOJIUYECTBY
BEIlleCTBa, Macce WiIK O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIU OHO
13 BEILIECTB UMEET MIPUMECH.



XuUMUS U )KU3Hb

Ponp xuMum B 0OecCriedyeHUU SKOJIOTUYECKOU, SHEPreTUYECKOW M MUIIEBOU
0€30MacHOCTH, Pa3BUTUU MEAUIUHBL. [loHATHE O Hay4YHBIX METOJAaX IMO3HAHUS
BELIECTB U XUMUUYECKUX PEAKLIUM.

[IpenacraBnenuss 00 OOMIMX HAYYHBIX MPHUHIUIAX POMBIIIIEHHOTO
MOJIYYECHUS BXKHEUIIINX BEIIECTB.

YemoBek B MHUpPE BEUIECTB M MATEPUAIOB: BAXKHEUIIHUE CTPOUTEIIBHBIC
MaTeprualibl, KOHCTPYKUHMOHHBIE MATEPUANIbI, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUalibl ISl JJEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U MUHEPAIbHbBIC
yI00peHus.

XUMHSL U 3I0POBbE YEJIOBEKA: IPABUWJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOTO MCIOJIb30BaHUS TMpernapaToB OBITOBON XUMUH
B MIOBCEJHEBHOMW KU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanuzanus  MEXNOpeIMETHBIX  CBSI3€H  TNPU  U3YYEHHH OOUEed U
HeopraHmueckoi xumuu B 11 Kiacce oCyIleCTBIAETCS Yepe3 UCIOIb30BAHUE KaK
OOlIMX ECTECTBEHHO-HAYYHBIX TOHATHH, TakK M TOHSATUN, SIBISTIOLUIUXCS
CHUCTEMHBIMH JUISI OTAEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01muMe ecTeCTBEHHO-HAYYHBbIE MOHSATHUS: HAy4YHBIM (hakT, TUMOTE3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, Kilaccudukamms, TMepUOAUYHOCTh, HAOII0IEHNE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

®dusuka: Matepus, SHEPrus, Macca, aToM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PaAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIeTUUYECKUIN YPOBEHbB, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, (PU3MYECKUE BEIIMUMHBI U €IUHUIIBI UX
U3MEPEHHUS], CKOPOCTb.

buonorusi: knerka, opraHu3M, SKocucTeMma, Owocdepa, Makpo- U
MUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpa b, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOTAEMBbIE, TOTLIIUBO,
pecypchl.

TexHonorus: XMMHU4YECKasi MPOMBIILICHHOCTb, METAJLUTYPTUs, IPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPUAJIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOACTBO, NHUIIEBAs
MPOMBIIINICHHOCTh,  (hapMalieBTHUecKasi  MPOMBINUICHHOCTh,  MPOW3BOJICTBO
KOCMETUYECKUX MPENaparoB, IMPOU3BOACTBO KOHCTPYKLUHOHHBIX MAaTEPUAIIOB,
3JIEKTPOHHAs HPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT U H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM  JJis
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTpaMM CpPEJHEro OOIIEro
00pa3oBaHUs SIBISETCS CUCTEMHO-/ICSITETbHOCTHBIN MOIXO0.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMHUS» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCHUHCKOW TPaKJAHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[eJICHAINIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOI HAYKH XUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTU LEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMU, NPUCYIIMMH LIEJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYME TPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KU3HECHHBIE IIaHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeAMeTa «XUMHUS» JOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMd POCCUHCKOTO TPaXKTAHCKOTO OOIIECTBA, MPHUHITHIMA B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBJEHHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMHUsS» OTpaKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TIO3HABATEIHLHON M TMPAKTUYECKON JIEITETbHOCTH
oOydJarommxcs Mo peajn3aluy MPUHATHIX B 00IECTBE 1IEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaxaaHCKOrO BOCIIMTAHMS .

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTAaBICHUS O COIMAJbHBIX HOpPMax M MpaBUJaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTUKY H
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHUKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IIOJYYCHUH U IMOCIEAYIOIIEM
aHanu3e uH(OpPMaIMKM O MEPEOBLIX JOCTUKEHUIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMU, CB3aHHBIE C XUMUYECKUMHU SIBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAaHHE IOCIEICTBUU ATUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro M 0Oe3omacHOro obpasza IKHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTU MPaBUJI HWHAUMBUAYAJbHOIO U  KOJUJIEKTUBHOI'O
0e30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JpYyruX BHUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3a/ad
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOETO KJjiacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUYEHHIO Mpodeccuil pa3auyHoro pojaa, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIYAJIBHOW TpaeKTOpUU
oOpazoBanus, Oyaymed mnpodeccun M peaau3aiuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TIO0OAIBHOTO XapakTepa SKOJOTHMYECKUX MpoOieM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAaHUS HEOOXOJMMOCTH HCMOJIb30BAHHS JIOCTMIKEHHH XUMHUH IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPHUATHUS JCUCTBUN, TNPUHOCIIIUX BpPEa  OKPYKaIOIICH
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
NOCJIEICTBUS MIPEANPUHUMAEMBIX JEUCTBUI U MIPEAOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHHS CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOIu B
dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAYYHOTO MBIINUICHHS, CO3/IaHUU IIEJIOCTHOTO
MPEICTaBICHU 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEW U pEHICHHH MPoOJeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUIsi  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTHYECKONM HAMNpPaBICHHOCTH W BaXXHOHW pOJIH B
CO37aHNM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPoOIeM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPbEBOW, IHEPrE€TUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBUI
YCHEUIHOTO TpyAa U DKOJOTMYECKM KOMGMOPTHOM IKU3HM KaXKJOTO 4YJieHa
o01IecTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHUS JUUISl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOLEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJB30BATh XWMHUUYECKHE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYALUSX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTMBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU MO XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJla B pa3iM4HbIX cpepax npodeccuoHalIbHON
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3ybTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMUs» Ha
YPOBHE CpeHEero o01ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIpEIMETHBIE) OOIEHAyUYHbIE TOHSTHS, OTpaKarolue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHpa U CHenupUKy METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
IpoIecc, CUCTEMa, HAy4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CIIOCOOHOCTH oOydJarommxcs WCITIOJIb30BaTh OCBOCHHBIC

MEKIMCIMIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHWS W yYHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHUKATHBHBIMH H  PETYJISSTUBHBIMH
JICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbIe JTOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO  (OpMYIMPOBATh W aKTyaJU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONpENENIATh eI ACATEAbHOCTH, 3ajJlaBas MapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIE NMPHU3HAKHU TMOHITUW W yCTAHABIMBATH MX B3aUMOCBSA3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHSITHUS JJIsl OOBSICHEHUS OTJEIbHBIX (DAaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCYXJeHUs] (MHAYKTHUBHBIE, JI€IyKTUBHbBIC, TIO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOJICIIbHBIC MPEJCTABIICHHUS — XUMUUYECKU N
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M TMPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TIPECTABICHUS 1JIsI BBISBICHUS XapaKTEPHbBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeiCTBHA:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKkiuu;

(dbopMynHpoBaTh LIETU U 33]1a4l HCCIIEIOBAHUSA, UCIIOIH30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBE HWHCTPYMEHTA
MO3HAHUSI M OCHOBBI 17 (POPMHUPOBAHUS TUIIOTE3BI 1O MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOATENIBFHO TMPOTHO3UPOBATH €r0 pe3ysbTar, (HOpMyIupoBaTh
000011IeHNS ¥ BBIBOJBI OTHOCUTEIIHHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TIPOEKTHOMU
JESTENBHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIHBHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B NO3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYy4HO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATh MH(POPMAIUIO PA3IUYHBIX BUAOB U (popMm
MPEICTABIEHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCTb;



(opMynHpOBaTh 3aMpPOCHl U MPUMEHITh Pa3IMYHbIE METOAbI IPHU MOUCKE U
orbope wuHPOpMaUMH, HEOOXOIMMOM JJsi BBINOJIHEHHS Y4eOHBIX 3ajaau
ONPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATETIbHO ~ BBIOMpaTh  ONTHUMANIbHYIO  (QOpMy  NpelCcTaBICHUs
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KadyeCTBE CpeAcCTBa Mpu pabore ¢
XUMUYECKOW WHOOpMaMe: TPUMEHITh MEXNpeaAMeTHble ((pu3ndeckue u
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYyJibl, a00OpeBUATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HarJIATHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TeMbI B XOJ€ auajora u/wiu
JTUCKYCCUM,  BBICKAa3bIBaTh  HUJeH, (QOpPMYyIUpPOBaTH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C TMPE3CHTAIMel Pe3ylbTaTOB IMO3HABATEIBHON J1€ATENHbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3UIMA B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSIMU.

OBiajleHUe YHUBEPCATBHBIMH PEryJISTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Iead MW 3aJa4d, KOHTPOJIUPOBATH U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeJlaraéMblii  alTOPUTM JEUCTBUMA TIpH
BHITIOJTHEHUN YYEOHBIX M UCCIIENOBAaTEeIhCKUX 3a/ad, BbIOWpaTh Haunboee
b (eKTUBHBIN Ccrnoco0 HMX pemieHus ¢ Y4€TOM TOJyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOAaHaIN3a
Y CAMOOLIEHKH.



HPEIMETHBIE PE3YJIBTATHBI
11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMsSI Kypca «OOImass W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  TPEACTABICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, POJM XUMHUM B T[O3HAHUU SIBIICHUU
npupoabl, B  (OPMUPOBAHMU  MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JJIsl pelIeHUs MPAKTUYECKUX 3a71ad
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATUS (XUMHUYECKUH 3JEMEHT, aToM, M30ToIm, S-, P-, d-
AJICKTPOHHBIE OPOWTAIIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAS, METANTMYECKAasi, BOJIOPOJIHAS ), KpUCTAIIMUECKasl peméTka,
TUIIBI ~ XMMUYECKUX  pEaKIUi, pacTBOp, DJIEKTPOJUTHI, HEAIEKTPOIUTHI,
ANEKTPOJINTHYECKAsT AUCCOLMALUSA, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOM peaKkIuu, XUMHYECKOE PpaBHOBECHE); TEOPUU W 3aKOHBI (TEOpHs
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoanyeckuil 3akoH . M. MeHnneneesa,
3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAaHEHHS U MPEBPAIICHUsI SHEPTUU
OpU XMMHYECKUX PEaKLUHIX), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKHH SI3bIK XUMUH,
MUPOBO33PEHUYECKHNE 3HAHUS, JICKAIIUE B OCHOBE MOHMMAaHUSA NPUYMHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SBICHHH, (DAKTOIOTMYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, OJYYeHUH U 0€3011aCHOM HCTOJIb30BAaHUH BAKHEHIIIMX HEOPTAaHUIECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JAEATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHBIC MPU3HAKU TOHATHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE IOHATHUS IMPHU
ONMCAaHUU HEOPraHUYECKHUX BEUIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIH30BAaTh XWMHUYECKYIO CHUMBOJUKY IS
cocTaBieHuss (OpMysn BEIIECTB U  ypPaBHEHUH XHUMHUYECKHX  pPEaklHii,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTICITBHBIX
HEOPraHUYECKUX BellecTB (yrapHblil Tra3, YIJIEKUCIBIM Tra3, aMMHak, raméHas
W3BECTb, HETAIlIEHAsI U3BECTh, MUTHEBAS CO/lA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJICHTHOCTh U CTEIEHb OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COCAMHEHUSAX PAa3JIMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBS3U (KOBaJICHTHAsl, MIOHHAS, METAJJINYECKAsi, BOJIOPO/IHAS]) B COCIMHEHUSIX, TUII
KPUCTAJJTMYECKOW PEIETKM KOHKPETHOTO BeIeCTBa (aTOMHasi, MOJICKYJISIpHas,



HMOHHAs, METAJTTMYECKAs), XapaKTep CPe/bl B BOJHBIX PACTBOPAX HEOPTraHUUECKUX
COCIMHECHUM;

c(hopMUPOBAaHHOCTH YMEHUU YCTaHaBIIMBATh MPUHAJIC)KHOCTh
HEOPraHUYECKUX BEHIECTB IO WX COCTaBY K OMNpeAeIEHHOMY KJacCy/TpyIe
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl MU HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTBI, aM()OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PaCKpPhIBaTh CMBICI MIEPUOIUUECKOTO 3akoHa /l.
N. MenpeneeBa u J€EMOHCTPUPOBATH €I0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh »JJEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 1—4 mnepuonoB Ilepuoanueckoil CUCTEMBI
XxuMu4yeckux djemeHtoB J[. M. MeHnnaeneeBa, UCHOAb3ys MOHATHS «S-, P-, O-
AIEKTPOHHBIE opOuTaIny, «IHEPreTUYECKHUE YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHMSI CBOMCTB XMMHUYECKUX BJIEMEHTOB U UX COCAUHECHUM
1o nepuojiaMm u rpymnmnam [leppoandyeckoil cucTeMbl XUMUYECKUX 31eMeHTOB JI. M.
Menpeneena;

c(hOpMHPOBAHHOCTh  YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PAa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKON CBSI3U MEXAY HEOPraHMYECKUMH
BEILECTBAMU C ITOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIACCU(DUIMPOBATH XMUMHUYECKUE PEAKIUU IO
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArHpYyIOLIUX BEILIECTB, TEINIOBOMY
s ekTy peakiuu, U3MEHEHUIO CTEIIEHEH OKHUCICHHs 3JIEMEHTOB, OOPAaTHMOCTH
peaKIny, y4acTHIO KaTaIn3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABIISITH YPaBHEHUS PEAKIMA Pa3IudHBIX
THUIIOB, TIOJIHBIE W COKPAIIEHHBIE YPAaBHEHUS PEAKIMii HOHHOTO OOMEHA, YUUTHIBAS
YCJOBHS, TPX KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHLA;

chOpMHPOBAHHOCTh yYMEHHH MPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB pA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPacCIllO3HABAaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX
BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHMH pPACKPBIBAaTh CYIIHOCTh  OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
3THUX PEaKIUH;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaKkiuu OT pa3INYHBIX (PAKTOPOB; XapaKkTep CMEIICHUSI XUMUUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHETO Bo3jaeiicTBus (mpuniun Jle latense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMUYECKUE MPOLECCHI,
JIe)KAIIKE B OCHOBE MPOMBIIUIEHHOTO IMOJYYEHUSI CEPHOM KHUCIOTHI, aMMHaKa, a



Takke C(HOPMUPOBAHHOCTH MPEACTaBICHUN 00 OOIIMX HAyYHBIX MNPUHIUIAX U
AKOJIOTUUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUU MPOBOAUTH BBIYUCICHUS C UCIOJIb30BAHUEM
MOHSATUS «MAaccoBasi JOJIS BEIIECTBA B PACTBOPE», 0OBbEMHBIX OTHOIICHUN Ta30B
MPU XUMUYECKUX PEaKIMIX, MACChl BEIIeCTBA MM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBAa, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIIMHU
BEILIECTB, TEIJIOBOTO 3(dekTa peakiiii Ha OCHOBE 3aKOHOB COXPAHEHHUS MACCHI
BEILIECTB, MPEBPALICHUS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOIOATh MPaBUJia TOJIH30BAHUS XUMUYECKOU
nocy/Iol 1 jabopaTopHbIM O00OpYyIOBaHMEM, a TakXKe MpaBuia OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU TIO BBHITTOJHEHUIO JIa0OPATOPHBIX
XUMHUYECKHUX OIbBITOB,;

c(hOpMUPOBAHHOCTh YMEHHH IIJIAHUPOBATh M BBITIONHATH XUMHUYCCKUN
IKCTIEPUMEHT (pa3fioKeHHEe MEePOKCHIa BOJOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpEeACICHUE CpEeIbl PacTBOPOB BEHIECTB C MOMOIIBIO YHHUBEPCAIBHOTO
WHJUKATOPa, BIUSHUE PAa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW pEaKIIvH,
peakiuu MOHHOTO OOMeHa, KaueCTBEHHBbIE peaklnu Ha cyibdar-, KapOoHAT- |
XJIOPUI-AaHUOHBI, HA KaTMOH aMMOHHS, PEIICHHE AKCIEPUMEHTAIbHBIX 3aj]ad IO
TemaM «Metamnb» U «HeMetaiibl») B COOTBETCTBHUM C TMpPaBUJIaAMHU TEXHHUKH
0€301acHOCTH TIpU OOpaIlleHUH ¢ BEIIeCTBAMU U J1a0OpaTOPHBIM 000pPYI0BAHUEM,
PEACTaBIATh PE3ylbTaThl XHMHUYECKOTO OHKClepuMeHTa B ¢GopMe 3allucH
ypaBHEHUM COOTBETCTBYIOIIUX peakiuii U ¢GOpMyJIUpOBATh BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTaTOB;

c(hOpMHUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(QOpMaILIMIO, TIOyYaeMyK U3 Pa3HBIX HCTOYHUKOB (CpeICcTBa MacCOBOM
KOMMYHUKalu, NHTEpHET U IpyTHX);

chOpMHUPOBAaHHOCTh  YMEHHH  cOONfOAaTh  TpaBWJa  AKOJOTHYECKHU
11eJIeCO00pa3HOTO TOBENEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IIENISIX
COXPAaHEHHUsI CBOETO 30POBbS M OKPYXKAIOLIEW IPUPOAHOM Cpelbl, OCO3HABaTh
ONACHOCTh BO3JCHUCTBHUSI HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax cHnocoObl yMEHBUIEHUS H
MPEIOTBPAILICHUS UX BPEAHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKA;

Uil 0OYYaroIMUXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUIA;

JUISL CIIENBbIX M CHA0OBUIAIIMX OOYYalOIIUXCA: YMEHHME HCIOJIb30BaTh
penbepHO-TOYCUHYIO cUCcTeMy oOo3HaueHuit JI. bpainsa i 3amucu XUMHUYECKUX

dbopmyi.



11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctema XUMHUYECKUX 3
anemenToB JI. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xummusi
2.1 Mertamibt 6
2.2 Hemeramnbl 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BeIllECTB
Utoro mno pazneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XUMUS U )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3ydeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Ctpoenne aroma. BBoiHbI
1 UHCTPYKTaX 1
DNeKTpOHHbIE KOH(UTYPALIHH.
2 BaneHTHBIE BOBMOKHOCTH aTOMOB. 1
XapaKTepUCTUKA JIEMEHTA T10
3 MOJIOKEHUIO B llepuonnueckon 1
CHCTEME.
[Tepnoanueckuit 3aKOH u
MIEPUOJNYECKAs] CHUCTEMA XUMHYECKHUX
3JIEMEHTOB
4 1
JA.U. MenneneeBa B CBETE€ Y4Y€HHUS O
CTPOCHUU aTOMa.
5 Bunsl xuMudeckou cBSI3H. 1
[Tonumepsl OpraHUYeCcKHue U
6 1

HCOPraHN4ICCKUC.




Bonoxkna.

Z
["a3000pa3Hoe cocTosiHUE BEIIECTRA.
8 ITony4yenue u cBOMCTBA ra3oB.
JKunkoe cocrosiHue BeniecTBa. Boja.
9 ’KecTkocThb BOJIBI.
10 TBepi0e COCTOAHUE BEIIECTBA.
JucnepcHble cucteMbl. O3HAKOMJIEHUE
1 C IUCTIEPCHBIMU CUCTEMAMHU.
[TonsiTHE «I0JISI» U €€ pa3HOBUIHOCTH:
12 MaccoBasi U 00beMHasl.
[Ipaktuueckas pabora Nel mo teme:
13 «Ilomy4yenue, coOupaHue u
pacro3HaBaHUE Ta30B»
KonTtponsnas pabora 1 mo teme
14 «Ctpoenue BeulectBa. [lepuoanueckuii
3aKOH»
Peakuuu, wunymme 06e3 HU3MEHEHUs
15 cocraBa BemecTsa. JI.o.1
16 CxopocTtb XUMHUYECKUX pPEAKIIUA.




Karanus.

Xumuueckoe paBHoBecue. PakTophl,

17 BJIUSIIOIINE HA CMEIIEHUE XUMUUECKOTO
paBHOBECHS.
18 Nonnele ypaBHeHus. J1.0.2
19 I'maponus. Jl.o. 3
OKHUCIUTENHHO-BOCCTAHOBUTEIIHHBIC
20 peaKiuu.
Knaccuduxkaius HeopraHu4ecKux u
21 OpraHUYECKUX BEIIECTB.
OOmiast xapakTepucTUka ¥ CBOICTBa
22 metasuios. JI.0.4
OOmrast xapakTepucTUKa ¥ CBOMCTBa
23 HEMETAJLJIOB.
24 XHUMHUYECKHE CBOMCTBA HEMETAJIIOB.
Opranuyeckue W HEOPraHUYECKHUE
25 KHUCJIOTHI.
26 [Ipaktueckass pabora Ne2 mo Teme:




«XUMHAYECKUE CBOUCTBA KUCJIOT»

OpFaHI/I‘{GCKI/Ie u HCOPraHN4CCKHC

27 ocHoBanus. JI.0.5 1
g Comnn. 1
[Ipaktuueckas pabora Ne 3 mo Teme:
«Perienne 3KCNEepUMEHTANIBHBIX 3a/1au
29 HAa UJCHTU(DUKALMIO OPraHUYEeCKUX U 1

HEOPTraHUYECKUX COCTMHEHU.
I'eneTndeckas CBsI3b MEXKIY
30 HEOPraHWYECKUMH U OPTraHUYECKUMHU 1
coenuHeHusIMHU. J1.0.6
O00011eHNE U CUCTEMATU3ALNS 3HAHUN
31 1o TeMe «BeliecTBa 1 UX CBOUCTBa. 1
[ToaroTroBKa K KOHTPOJBHOU padoTe.
Kontponsnas pabora Ne 2 o teme
32 «BemecTBa 1 UX CBOMCTBa. 1
33 Xumus ¥ npou3BoacTso. J1.o.7 1
34 3anuTa OKpY>Karoleu cpeabl. 1
OBIIEE KOJIMYECTBO HACOB I10 34

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

VYueOnuk 11(6a3a) kmacc Aprop ['abpuensa O.C .

WznatenberBo poda 2022 ®I'OC

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

[porpamma o xumuu 10-11 kmacesr O.C.I"'abpuensina (6a3oBblii ypoBers) JJPODA, 2018

kopnoparus "Poccuiickuii yaueOHuK"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://interneturok.ru/
https://foxford.ru/teacherdashbd

https://my.1september.ru/
http://www.fipi.ru/

Xumus s Beex (http://kontren.narod.ru).
Anxumuk (http://www.alhimik.ru/)

http://school-collection.edu.ru

http://fcior.edu.ru

http://him-school.ru

https://scienceforyou.ru

https://resh.edu.ru



https://sbooks.ru/products_filter.php?f3=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD+%D0%9E.%D0%A1.&cPath=10
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
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