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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanum», TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yueOHOro mpeamera «XuMus» B 00pa3oBaTeIbHBIX OpraHuzamnusx Poccuiickoi
Qdenepanuy, peamu3yIOIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOoJIOKeHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yueOHoro mnpeamera «Xumusi» Juisi 11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHenTyanbubie nonoxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH,
collepKaHMs, Pe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pazoBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIONIMM JTAallOM peaju3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJIOTHYeCKH OOOCHOBAaHHOTO OTHONIIEHUS K CBOEMY
3M0POBBI0 M TIPUPOAHOW cpene. Peanusyercs xXumudeckoe o00Opa3oBaHUE
00y4aroUIMXxcs Ha YpOBHE CpEIHEro ooIero oopa3oBaHusl CpelCTBaMU yueOHOTrO
npeaMera «XuMUus», COIEpKaHHE M IOCTPOEHHE KOTOPOIrO ONpPENETIEHBl B
mporpaMme 1O XUMUU C Y4E€TOM crnenuduK HAyKH XUMHH, €€ 3HA4YCHUS B
MO3HAHUM TMPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaeil M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparnum.

XUMHS KakK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK MIPaeT 0COOYyHO posib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHT CBOM BKJIaJ B ()OPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IMOHHUMAHMS



BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIETO0 MHUPa, OCO3HAHUS B3AUMOCBSI3H MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XUMHS CTalia
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla M JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XHMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00aIbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHS 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMM UEMSIMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpaszoBanus cojepxkanue npeamera «Xumus» (11 kmacca, 0a30BBIM ypOBEHB
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJLKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCS  0a30BbIe KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpPraHWdecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHUH) U
opraHnyecko Xxumuu. @OpMHpPOBAHNE JAHHOW CHUCTEMbI 3HAHUW NPU U3YYCHUU
npenMera 00ecleyuBaeT BO3MOMKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TIOJIXO/la K M3YyYCHHIO YydeOHOTrO MaTepuaia u O0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpeeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHUYECKONM TEOPUU CTPOEHUS OPraHUYECKHX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpEeACTaBIeHUd O CTpoeHuu BemecTB. CBeneHHUs 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB JO CIOXKHBIX OUOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHM4ecKOd XUMHM IOJIyYalOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABIICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

[log HOBBIM yrjioM 3peHuss B mpeameTe «XuMHs» 0a30BOro YpOBHA
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUUYECKUA MaTepuall W (AKTOJOTHUECKHE CBEICHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» OOy4YaromUMCsl TPEJOCTaBIsAECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE



MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,
riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSAIOMIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHMs JOMOJHAETCS B Kypcax 11 kiacca snemMeHTaMu
COJICpKaHMsI, UMEIONIUMU KYJIbTYPOJIOTHUYECKUN W MPUKIAAHON Xapaktep. OTU
3HaHUSI CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JPYTMMHU HayKamu,
PacKpbIBaIOT €€ pOJib B MO3HABATEIBHON U MPAKTUYECKON JIESITEIILHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBXKEHHS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, TTOMOTAIOT BBIMTYCKHUKY OPUEHTHUPOBATHCS
B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX NpoOJeMax, CBSI3aHHBIX C XUMHEH,
KPUTUUYECKH OCMBICIIMBATh HUHQPOPMAIIUI0O U TPUMEHATh €€ ISl TOMOJHEHUS
3HaHUH, pelIeHUs] UHTEJUICKTYaIbHBIX U SKCIIEPUMEHTAIIbHBIX UCCIIEIOBATEIIbCKUX
3aja4. B 1ienom copepikaHue ydeOHOro mpeamera «XUMUsS» JIaHHOTO YpPOBHS
U3Yy4YEeHUS OPUEHTUPOBAHO Ha dbopmupoBaHue y o0yyaromuxcs
MHUPOBO33PEHUYECKON OCHOBBI JIsl MOHUMaHHS (DHIOCOMCKUX HACH, TaKMX Kak:
MaTepuagbHOE  E€JUHCTBO  HEOPraHMYECKOr0 M OpPraHW4ecKoro  Mupa,
00yCIIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, MO3HABAEMOCTD
OPUPOJHBIX SIBJIEHUM NYyTEM SKCHEPUMEHTA M PEUIEHUS MPOTUBOPEUYUN MEXKIY
HOBBIMU (haKTaMHU U TEOPETUUECKUMHU MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHH B
pEIIeHUH  DKOJIOTMYECKHX  MpoljeM, a Takke ImpoliemM  cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPbS, CO3IAHUS HOBBIX TEXHOJIOTUA U MAaTEPUAIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  Y4EOHBIX JCHCTBUM, uMeomux 0a30Boe 3HAYCHHE IS
pPa3IUYHBIX BHJIOB JICSITEIIBHOCTH: peHIeHUs mnpobiieM, TIOWCKA, aHaiu3a U
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIENI0BATENbCKON AESATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHHU
XUMUU.

B mpakTtuke mnpenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero oopa3oBaHus, MPU ONPEICTICHUN
COJIEpKAaTENIbHOM XapaKTEPUCTUKU I1eJed HW3Y4YeHHs] MpelMeTa HampaBJICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAAUIIMOHHO Tpu3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MpeaMeTa SABJISIETCS BIOJHE OMPaBIaHHBIM.



CorynacHO JaHHOM TOYKE 3PEHMS TIJIABHBIMHM ILEJISAMH U3YYEHHsS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (11 ki1.) siBisitOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOUeBbIC MOHATUS, (yHAAMEHTAJIbHbIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MNPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO DJKCIEPUMEHTa, COOJIOJICHUEM TMpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conep:kaTenibHas XapakTEepUCTHKA IElel U 3a1a4 U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMH B CHCTEME cpelHero obmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHATBHOMW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHWI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npU U3yYeHUH HpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azganTamnys 00y4yarouuxcsl K YCIOBHUSM TUHAMHUYHO Pa3BHBAIOIIETOCS MUpA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa ACATEIBHOCTH, KOTOpas 3aHUMaeT
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaOIIUXCs: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MHDOPMALIMK XUMUYECKOTO COJICP>KaHMUS;

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

BOCIIUTaHHE Yy OOydawmuxcs YyOeKJAEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3JI0pPOBBIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIIUIX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B ydeOHOM mnaHe cpenHero o0miero oOpa3oBaHUs MPeAMET «XUMUS»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOW obnactu «EcTecTBeHHO-HAy4HBIC
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero oomero oobpasoBaHus, coctaBiseT B 11 kimacce — 68 vaca (2 yac B
HEJIEITIO0).



COIAEPKXAHUE OBYYEHUA
11 KVIACC
OBIIASA N HEOPI'TAHNYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMudeckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. OJNEKTPOHHAs
000J104YKa. DHEPreTUYeCKre YPOBHHU, MOMYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpesielieHUs JJEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOIO0B. DINEKTPOHHASI KOHPUTYpAITUS ATOMOB.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
1. . MenneneeBa. CBs3b MepUOANYECKOTO 3aKkoHa U [lepmoamdeckoil cucTemsl
xuMu4deckux aieMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM H TEepHOJaM.
3HayeHUEe NEPUOANYECKOTO 3aKOHA B PA3BUTUHN HAYKHU.

Ctpoenune BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3U
(koBaJIeHTHAsl HEMOJSIpHAs M TOJSpHAsl, UOHHAs, MeTa/uinyeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHblil). BopopoaHass cBs3b. BaneHTHOCTh. ONEKTPOOTPULATEIBHOCTb.
Crenenp okucneHus. IoHbI: KATUOHBI U aHUOHBI.

BemecTtBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[lonsiTue O nucHepcHBIX cucTeMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBas 1071 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHCHUU. Homenknarypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K Pa3JIMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Krnaccudukamms — XMMHYECKHX — peakmuid B
HEOPraHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3nuHbIX (pakropoB. OOpaTumble
peakuun. XuUMHYECKOe paBHOBecue. DakToppl, BIUAKOIIME HA COCTOSHHE
xumuueckoro paBHosecus. [Ipunnun Jle [laTtense.

DnekTponauTnyeckas auccouuanus. CuiibHbIE U ciadbie 35eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [ETOYHAS.

OKuCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
nemoHcTpauus Tabmun «llepuoaunyeckas cuctema xumudeckux snementos . .
MenneneeBay, U3ydeHUE MOJENed KPUCTAJUIMUECKUX PEHIETOK, HAOMIOJCHUE U
OMHUCaHUEe AEMOHCTPAIIMOHHBIX U JTA0OOPATOPHBIX OMBITOB (Pa3JI0KEHUE MEPOKCUIA
BOJIOpPO/ia B MPUCYTCTBUU KaTAJIM3aTOpa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHHMBEPCAJIBHOIO HWHIUKATOpa, pEeakUuu HOHHOTO OOMeHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiusiHue pa3iuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIANY.

PacuétHnie 3agaun.

PacuéTtel 1O ypaBHEHMSIM XMMHUYECKHX pEaKkluuii, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJISI BEIIECTBAY.

Heopranuuyeckast xXumMust

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucrteme
xumudeckux asnemeHToB JI. M. MenueneeBa U 0COOCHHOCTH CTPOSHHUSI aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauioB (Ha TMpuUMeEpe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX HEMETAJUIOB (TallOTE€HOB, CEphI, a30Ta,
docchopa, yrmepoga U KpeMHHs) W HMX  COCAMHEHUW  (OKCHJIOB,
KHUCJIOPOJCOAEPHKAIIUX KUCTOT, BOJOPOAHBIX COCTMHEHMUI).

[IprMeHeHne BaXKHENIINX HEMETAIIJIOB U X COCTMHECHUU.

Mertamnel. [lonoxenne meraiuioB B Ilepuonudeckoi cucreMe XUMHYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0UEK
atoMoB MertauioB. Ob6mue duzndyeckue cpoiicTBa MetaiioB. CIiaBel METAJIIOB.
DJIEKTPOXUMUUECKUMN PsiJl HAMPSHKEHUM METaJJIOB.

XUMHYECKHE CBOMCTBA BaKHEUIIMX META/UIOB (HATPHM, Kalul, KaJbIWH,
MarHui, aTlOMUHUM, ITUHK, XpOM, JKEJI€30, MEJIb) U UX COCTMHCHMUIA.

OO6mue crmocoObl MOMyYeHUsT METauioB. [IpuMeHEeHHE METaIOB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YUYCHMS BEIIECTB M HX MPEeBpaIlCHUI:
M3yYeHHE KOJUICKIMU «MeTauibl U CIUIaBbl», 00pa3IOB HEMETAIIOB, PEIICHUE
AKCTIICPUMEHTAIBHBIX 3a/1a4, HAONIOJCHWE M OIMCAaHHE JISMOHCTPAIMOHHBIX M
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THAPOKCHJIA AIOMHHHUSA C PACcTBOpPaAMHU
KHUCJIOT | IIEJI0Y€eH, KaueCTBEHHBIE PEaKIIMU Ha KAaTHOHBI METAJIJIOB).

PacuétHbie 3amaun.

Pacuéter mMaccel BemecTBa MM 00BbEMa ra3oB IO M3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WIM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIISCTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMU, €CIId OJHO
W3 BEIIECTB UMEET IPUMECH.



XuUMUS U )KU3Hb

Ponp xuMum B 0OecriedyeHUU SKOJIOTUYECKOU, SHEPreTUYECKOW M MUIIEBOU
0€30MacHOCTH, Pa3BUTUU MEAUIUHBL. [loHATHE O HAay4YHBIX METOJAX IMO3HAHUS
BEIIECTB U XUMHUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPHUHIUIAX TPOMBIIIIEHHOTO
MOJIYYECHUS BXKHEUILINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB M MATEPUAIOB: BAXXHEUIIHUE CTPOUTEIIbLHBIC
MaTeprualibl, KOHCTPYKLUHOHHBIE MATEPUANIBI, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUaibl JJIs AJICKTPOHUKH, HAHOMATEpPHUaJbl, OPraHUYECKUE W MHUHEPAIbHBIE
yI00peHus.

XUMHSL U 3J0pOBbE 4YEJIOBEKA: IIPABUJIA MCIIOJNb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOTO MCIOJIb30BaHUS MpErnapaToB OBITOBONW XUMUU
B MOBCEJHEBHOU KU3HMU.

MexrnpeaMeTHbIE CBS3H.

Peanuzanus ~ MeXnpeaMETHBIX  CBA3€H MNpU  HW3ydYeHHH  oOmed
HEeOpraHmyeckoi xumuu B 11 Kiacce oCylIecTBISETCS Yepe3 UCIMOJIb30BAHUE KAK
OOIIMX ECTECTBEHHO-HAYYHBIX T[OHATHH, TaK W TIOHSATUN, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mure ecTecTBEHHO-HAYYHBIE TMOHSATHS: HAy4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KJIacCUPUKaIUsi, MEepPUOJUYHOCTb, HaOIIOACHHE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

@dusuka: Marepusi, JHEPrus, Macca, aToM, AJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PaJAUOAKTUBHOCTb, MOJIEKYJIA, DHEPIE€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MYECKUE BETUUYMHBI M CAUHUIIBI HX
U3MEPEHHUS, CKOPOCTb.

buonorusi: knerka, opraHusM, SKocucTema, Owuochepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJIBI, MOJIE3HBIE MCKOMAEMBbIE, TOILIIUBO,
pecypchl.

TexHonorus: XUMHU4YECKasi MPOMBIILICHHOCTb, METAJLUTYPTUs, IPOU3BOJICTBO
CTPOUTENBHBIX MATEPUAJIOB, CEIBCKOXO3SMCTBEHHOE IIPOM3BOACTBO, NHUIIEBAs
MPOMBIIINICHHOCTh,  (hapMalieBTHUecKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX MPEnaparoB, MNPOU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTEPUAJIOB,
3JIEKTPOHHAs HPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT U H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpPaKJAaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOTIPEIEIEHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMHU, NPUCYIIUMH LEJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KM3HECHHBIE TIaHBbI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMUd POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHONM M TMPAKTHUYECKOW JESTEIbHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS. O COLUMAIbHBIX HOpPMax M TMpaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTHIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMKU O MEPENOBBIX JIOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro MW 0Oe3omacHoro o0pasa JKHU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAHHUSI UEHHOCTU MPaBUJI HWHAUBUAYAJbHOIO M  KOJUIEKTUBHOIO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEA0BATENbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIO0ATBHOTO XapakTepa HKOJOTMYECKUX MpoOJieM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHUS JCUCTBUN, TNPUHOCAIIUX Bpell OKPYKaIOIICH
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICeHUH NPoOJIeM COXpaHCHHS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA — CHIPbEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U HMEIOIIMXCA JaHHBIX C LEJIbI0 MOJYYECHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

FOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  O0pa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yabTaThl OCBOCHHUS Y4EOHOTO MpeaMera «XUMHs» Ha
YPOBHE CpeIHETO 00111ero 00pa3oBaHUs BKIIIOYAOT:

3HAYUMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAYyUHbIE MOHSATUS, OTPAXKAIOIIIHE
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHeIu(pUKYy METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepusi, BEIIECTBO, YHEPTUs, SIBJIICHUE,
poliecc, CUCcTeMa, HayuHbId (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIIeAOBaHNE, HAOIIOICHUE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIE Y4eOHBbIC JeHCTBUS (IMO3HABaTelbHBIC, KOMMYHHKAaTUBHBIC,
PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
IPAMOTHOCTH U COIMAJIBHOW KOMIIETEHIIMHM O0YJaIOIUXC S

CIIOCOOHOCTD o0ydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW U COLIMAIBHOM MPAKTUKE.

MeTtanpeaMeTHble Ppe3yiabTaThl OTPaKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSIMU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJIbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrMYeCKHe TeMCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh IENH JEATEeIbHOCTH, 3aJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHHS, COOTHOCUTH PE3YIbTaThI ICATEIBHOCTH C TOCTABICHHBIMH IEISIMH;

HCTOJIb30BaTh MPH OCBOCHUW 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICTIATh XaPAaKTEPHBIC MPU3HAKU TMOHATHM M YyCTAHABIWBATh WX B3aMMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMHUHU CHUMBOJINYECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHUU Y4eOHBIX IO3HABAaTENbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaTh LIETU U 3a/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh ITOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHMPOBAHUS W IPOBEICHUSA
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOACIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCT;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHUYE€CKHE) 3HAKU U CUMBOJIBI, (POpMyIibl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYX AaeMOM TeMbl B XOJ€ JAHUANora W/Uin
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO JKCIEPUMEHTAa, MPaKTUYECKON paboThl MO UCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBi1ajieHNe YHUBEPCATBHBIMH PeryJIsSTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUU Y4E€OHBIX M UCCIENOBaTeIbCKUX 3a/ad, BbIOUpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

11 KIJACC

[IpenmeTHbie pe3ynbTaThl OCBOEHHUS Kypca «OOImas W HeopraHuyeckas
XUMUSD OTPAKAIOT:

chopMHUPOBAHHOCTh  TPEACTABICHUM: O XUMHYECKOM  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a1a4
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralONe MOHATUS (XMMHUYECKUH BJIEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENIEHbh OKUCIICHUS, XUMHYECKasl CBS3hb
(KoBaJIeHTHAsI, MOHHAS, METAJTMYECKasi, BOJIOPOJIHAS ), KpUCTA/IMUECKasl peméTka,
TUTIBI  XUMHUYECKUX  peakIuid, pacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
JJEKTPOJUTHYECKAST JIUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOU PEaKIMKM, XUMHUYECKOE PAaBHOBECHUE); TECOPUM M 3aKOHBI (TeopHs
BJIEKTPOJIMTHUYECKOM Aucconumanuu, nepuoaunuyecku 3akoH . M. Menneneesa,
3aKOH COXPAaHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAaHEHMs W MPEBPAIICHUS SHEPTUU
IpyU XUMHYECKUX PEAKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHHN S3BIK XUMHUH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE MOHMMAaHUSA MPUYUHHOCTH H
CUCTEMHOCTH XUMHUUYECKUX SIBJICHUM, (PAKTOIOTMYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM MCTIOJb30BaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U MIPAKTHUECKOH JEATETLHOCTH YEIOBEKA,;

c(hOpMHUPOBAHHOCTh YMEHUM BBISABIIATH XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
yCTaHABJIMBAaTh UX B3aMMOCBSI3b, MCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS TPHU
ONMCAaHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHHUM HCMOJB30BATh XUMUYECKYH) CHMBOJIUKY IS
cocTaBieHus (OpPMYJ BEIIECTB U ypaBHEHUNW  XHUMHUYECKHX  PEaKIIHM,
cucreMarnueckyro HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblii ra3, YIJIEKUCIIBIM Ta3, aMMHUaK, TamiéHas
U3BECTh, HETAIIEHAS U3BECTh, TUThEBAs COAA, MUPUT U IPYTHE);

c(hopMHUPOBAHHOCTh YMEHUH OINPEIEIATh BAJICHTHOCTh M CTCTICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHMSX Pa3IMYHOTO COCTaBa, BUJ XMMHUUYECKOMH
CBsI3M (KOBaJICHTHAs, MOHHAs, METAJNINYECKasi, BOJIOPOAHAS) B COCIMHEHUSX, THUII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BeEIlecTBa (aTOMHAas, MOJEKYJsSpHasi,
HMOHHAs, METAJNIUYECKasi), XapakTep Cpeabl B BOJHBIX paCTBOpPAX HEOPraHUUYECKUX
COCJIMHCHUIA;

c(hopMUPOBAaHHOCTH YMEHUH YCTaHABJIUBATh MPUHAIC)KHOCTD
HEOPraHMYECKUX BEMIECTB IO WX COCTaBY K ONPEACIIEHHOMY KIacCy/Tpymime
COeIMHEHUM (MPOCThIC BEIIECTBA — METAJJIBI U HEMETaJUIbl, OKCHJIbl, OCHOBAHUS,
KHUCJIOThI, aM(OTEpHbIE THIPOKCHIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHUN PaCKpbIBATh CMBICI MEPUOANUECKOTO 3aKoHa JI.
N. MenaeneeBa u 1€MOHCTPUPOBATh €r0 CUCTEMATH3UPYIOILYIO, O0OBSCHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh dSJIECKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoi CUCTEMBI
XUMH4Yeckux sjemeHtoB JI. M. MenpaeneeBa, HMCIONb3ys MHOHATHA «S-, P-, O-
3JIEKTPOHHBIE opOuTaIny, «QHEPTeTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHMSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCAUHECHUM
1o nepuojam u rpymnmnam [lepuoandeckoil cucTeMbl XUMUYECKUX d1eMeHTOB /1. .
Menpeneena;

chOpMUPOBAHHOCTh YMEHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKJAaTh CYIIECTBOBAHME TE€HETHUUYECKOW CBSI3M MEXIY HEOPraHUYEeCKUMU
BEIIIECTBAMU C IMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIIUU TI0
pPa3IMYHBIM TpU3HAKaM (YUCIYy M COCTaBY PEarupyrolnX BEUIECTB, TEMJIOBOMY
s dekTy peakiuv, U3MEHCHHIO CTENEeHEW OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
pEeaKIUM, Y4aCTUIO KaTallu3aTopa);

c(hOpMHPOBAHHOCTh YMEHUW COCTABJISTh YpPAaBHEHHUS pEaKUUW pPa3IMUHbIX
THUIIOB, MOJIHBIE W COKPAIIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHA, YUUThIBAs
YCIIOBUS, IIPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIA;

c(hOpMHUPOBAHHOCTh yYMEHHH MPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAUYECTBEHHBbI COCTaB pA3JMYHBIX HEOPraHWYECKUX BELIECTB, paClO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIHUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHMH  pacKpbhIBaTh CYIIHOCTh  OKHCIWUTEIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUN MMOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOTO OaliaHca
ATUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
pEeaKIuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMENICHUS XUMHUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHEIIHETO Bo3aeiicTBus (mpuniun Jle Hlatense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh XUMUYECKHUE TPOIECCHI,
JIe)KalllMe B OCHOBE IMPOMBIIUJIEHHOIO MMOJYyYE€HUs CEPHOM KHUCIIOTHI, AMMHAKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUNAX |
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAWTH BBIUUCICHUS C HCIOIH30BAHUEM
MOHATHS «MaccoBasi JOJIsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUM ra3oB
MPU XUMUYECKUX PEaKIHIX, MAaCChl BellleCTBa WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIHMX B PEaKIMU



BEILIECTB, TEIJIOBOTO 3(PdeKTa peakiMu Ha OCHOBE 3aKOHOB COXPAHEHUS MacCChl
BEIIECTB, MPEBPALICHHS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOIOATh MPaBUJia MOJIH30BAHUS XUMUYECKOU
MOCy/Iol U JTabopaTOpHBIM O00OpYAOBaHUEM, a TaKXKe MpaBUiia OOpalleHUs: ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJHEHUIO JIaOOPATOPHBIX
XUMUYECKHUX OIbBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M  BBIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (pa3fioKeHHEe MEePOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpEAECICHUE CpEeIbl pPacTBOPOB BEHIECTB C€ TMOMONIBIO YHUBEPCAJIBHOTO
WHJUKATOPa, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW peaKIuw,
peakiuu MOHHOTrO OOMEHa, KaueCTBEHHBbIE peaklnu Ha Ccyibdar-, KapOoHAT- U
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHUS, PEUICHHE SKCIEPUMEHTAIbHBIX 3aj]a4 IO
TeMaMm «Mertamie»y u «Hemeramibl») B COOTBETCTBUU C MpaBUJIAMH TEXHUKHU
0€30MacHOCTU TIpU OOpaIlleHUH C BEIIECTBAMH U JTa00paTOPHBIM 000PY/I0BAHHEM,
IPEACTaBIATh PE3yNbTaThl XHMHUYECKOTO OHKCIepuMeHTa B ¢dopMme 3alucH
ypaBHEHUN COOTBETCTBYIOIIUX peakiuid u ¢GHopMyITUpOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO
UHPOpMAIIMIO, TIOJy4aeMyH U3 pa3HbIX MCTOYHUKOB (CpEeACTBA MAacCCOBOM
KOMMYHHKaUuu, THTEpHET U Apyrux);

chOpMHPOBAaHHOCT, ~ YMEHHUH  COOJIONATh  MpaBWia  SKOJOTUYECKU
11eJ1IeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW MACSATENBHOCTH B IEIIX
COXpaHEHHMsI CBOEro 3[0POBbS U OKpPY)KAIOMIEH MPUPOIHOW Cpeabl, OCO3HABATh
OMAacCHOCTh BO3JECHCTBHS HA )KMBBIE OPTaHU3MbI ONPE/ICIEHHBIX BEIIECTB, TIOHUMAS
cmbicn mokasarens [IJIK, mosicHATh Ha mnpuMepax CHocoObl yMEHBIICHUS H
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEVCTBUS HA OPraHU3M YEJIOBEKA;

JUsi 0Oy4YaloIIUXCSl ¢ OTPAHMYECHHBIMU BO3MOKHOCTSIMH 37I0POBbS: YMEHHE
MPUMEHSITh 3HAHUA 00 OCHOBHBIX JOCTYIMHBIX METOJAX IO3HAHHS BEIIECTB H
XHUMHYECKUX SIBJICHUI;

JUISL CHENBIX W CIa0OBUIANIUX OOYyYalOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HadueHui JI. Bpaiinsg mis 3anucn XUMHUYECKHX

dbopmy.
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MOJICKYJT

§4. 3anmcu

11

3aKOH MOCTOSTHCTBA COCTaBa BCIICCTBA.
PaC‘-IeTBI, CBA3aHHBIC C IIOHATHECM
«MaccoBasd A0JIA 3JICEMCHTA B BCIICCTBC)

§12(mo maTepuana
0 MacCOBOM J10JIe
KOMIIOHEHTA B
cMecH) ynp.1-5

12

MeTtamnueckasd cBa3b . MeTajuindeckas
KpPUCTALIMYECKAs PEIICTKa

§5, ymp. 2-5




13

Bonopoanas cBsA3b
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pacTBope.
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81-12

23
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XUMUU.3aKOH COXPAHEHUSI MACCHI
BEILECTB; 3aKOH COXPAHEHHUS U
IPEBPALIEHUS SHEPTUU TP XUMUUYECKUX
peaKkusx.

§14, ynp. 1-4
§15, ynp.2

26

Ckopoctb peakiuu. O0paTuMble
peakiui. XMMUYECKOE PABHOBECHUE

§16, ynp.1-6

27

IIpakTuueckas paboraNe2 «Biusinue
pa3Iu4YHBIX GAKTOPOB HA CKOPOCTH
XHMHUYECKON peakuum

NunuBuyanbHbIe
3a1aHus

28

DNEeKTpOoIUTHYECKas
nucconuanus.llousitue o BogopoaHOM
nokasarene (pH) pactBopa.Peakuuu

§17, ynp.6,7




HOHHOTO 0OMeEHa.

29 | T'maponu3 opraHUYECKuX U §18, ymp. 1,3-5
HEOPTraHUYECKUX COCTUHEHUHN

30 | OKucIUTENBHO-BOCCTAHOBUTEIBHBIE 819, ymp.1-4
peakuuu.IlonsiTue 00 3neKTpoIU3E
pacIuTaBOB M PaCTBOPOB COJICH

32 | O0o01IeHNe U cCUCTEMATH3ALMS 3HAHUI 813-19
1o Teme. «TeopeTuIecKrne OCHOBBI NuauBuyanbHbIe
XHUMHUHU» 3aJIaHUS

33 | KonTpoabHas paéoTa mo pa3aeay [ToBTOpEHue.
«Teopernyeckue OCHOBbI XUMHUU»

35 | MeTtaibl,ux MOJI0KECHHUE B §20, ynp.1-6
[Tepuoanuueckoil cuCcTEME XUMHUYECKHAX
anemenToB J[.M1.Menneneena u
0COOCHHOCTH cTpoeHUs aToMOB.O01IIHEe
¢dusznueckre CBOMCTBA METAIIIIOB

36 | CrimaBbl METAIIIOB. DNEKTPOXUMUYECKUAN §20. Ctp. 170,
P HAPSDKEHUH METaJIOB ymp.6-8

37 | XuMH4ecKHre CBOMCTBA BaXKHEUIIINX

METAJJIOB (HATpHil, Kanui ,




KaJIbIINH,MarHui, aTlOMUHUHN ) U UX
COCAMHEHUN

XUMHYECKME CBOMCTBA XPOMAa.MEJIU U UX
COCIMHEHUN

XHUMHUYECKHE CBOMCTBA LIMHKA,XKEJIe3a U
WX COCTMHCHUU

IIpakTuyeckas padoraNe3 «Pemenue
JIKCHEPUMEHTAJIBHBIX 32/124 10 TeMe
MeTtajiibi»

NunuBuyanbHbIe
3aJJTaHUs

37

Hemertamnsl , uX mo10KeHUE B
[Tepuoanyeckoi CUCTEME XUMUYECKUX
anemenToB J[.M1.Menneneera u
0COOCHHOCTH CTPOCHUS AaTOMOB

§21, ynp.1-4

duznyeckre CBOMCTBA HEMETAJUIOB.
AJotponusi HeMeTa/uIoB ( Ha pUMepe
KUCJIOpOJIa ,cepbl, pochopa u yrieposa)

XUMHUYECKHE CBONCTBA TraJIOT€HOB , CEPbI
U UX COeIUHEHUNH

XHUMHUYECKHUE CBOMCTBA a30T1a, ocdopa
U UX COeIUHEHNH

XUMHYECKHE CBOWCTBA yIJIEPOAA,
KPEMHUS U UX COCIMHCHUH

38

[IprMeHeHne BaXXKHENIINX HEMETAILIOB U
UX COEUHECHUN

821

O0001IeHNE U CHCTEMATH3aIUs 3HAHUI
no teMe «HemeTtannel». Berauciaenus mo
YPOBHEHUSAM XMMHUUYECKUX PEAKIIUN U
TEPMOXUMHYECKHE PACUEThI

§20-21




41

IIpakTHyeckas padora Ned «Pemenue
IKCHEPUMEHTAJIBHBIX 32/124 110 TeMe
«Hemeranab»

NunuBuayanbHbie
3aJaHus

42

KontposbHast padora mo reme
«Metaaasl 1 HemeTamias»

IloBTOpEHUE

43

HeOpFaHI/I‘{eCKI/Iﬁ U OPTAaHHUYCCKHC
KHCJIOTBI. HCOpI‘aHI/I‘leCKI/IC 0
OpPraHNYCCKHUC OCHOBAHUA

§24,ynpl-4

AmoTepHbIe HEOpraHUYeCKue u
OpraHUYECKUE COEANHEHUS.
I'eneTnyeckas CBA3b HEOPraHUYECKUX
BEILECTB

8§25

44

Ponb xumuu B obecrieueHun
JKOJIOTUYECKOM , DHEPreTUYECKON U
MUIIEBOM 0€30MacCHOCTH,Pa3BUTUN
MEIULMHBI

§20-25

45

[IpencraBnenust 06 0OITUX HAYYHBIX
MIPUHITATIAX TTPOMBIIICHHOTO
MTOJTyYEHHUS BAXKHEHUIITUX BEIIECTB

46

UYenoBek B MUpPE BELLIECTB U MATEPUAJIOB

IToBTOpEHUE

47

XWUMUS ¥ 310pPOBbE YEIOBEKA

48

Oo0mree KOJINYECTBO YaACOB 110
nporpamMmme




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

Xumus, 11 knacc/ IN'abpuensan O.C., O61ecTBO ¢ orpaHUYEHHON
0TBeTCTBEHHOCTHIO «/IPODA»; Akmonepnoe o0ectBo «M3narenscTBo
«IIpocsewenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Beegute 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Merogudeckoe mocooue —
0a30BbIi ypoBeHBbY» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, .I'.OctpoymoB, «O011ast XuMusi B TeCTax, 3a/1a4ax,
ynpaxuenusx. 11 kimace» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kiacc:
KoHnTponbsHbie 1 mpoBepoyHbIe paboThHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuernsn, I'.I'.JIpicoBa, A.I'.Benenckast «Xumus 11 knacc: HactonbHas
kHura s yautensi». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas
KHHTa 17151 yautess». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoyMoBa «3anauu o XuMuu u
crocoObl ux pemeHus» - M.: «JIpodax, 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiracc moypovHbI€ IUIAHBI TT0 YU€OHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Boarorpam» Yuurens 2018ro.

8. M.A.Psa6oBa, Y.}FO.Hesckas, P.B.JIuako «Tectel mo xumum 11 ximaccy, - M.
Ok3ameH, 2019r.

9.9. O.C.I'abpuensH, N.I".octpoyMOB «XHUMUYECKHI SKCIIEPUMEHT B 1IKose 11
kimacc»; - M.: Ipoda. — 2019 rog.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Beenure _ Bemaurenanubichttp:// www.chemnet.ru ['azeta « Xumusi» u cait 1is
yauTeNs «S uay Ha ypOK XUMHUH

http://him.1september.ru Enqunas komnexius LOP: IlpenmeTHast KomaeKius
«XUMUA»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbBIC



skcriepuMenThl: Xxumus. Komnekuusa Poccuiickoro o6meo0pa3zoBaTebHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JL.IO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas onummnuazga NKOJILHUKOB MO XUMUH
http://chem.rusolymp.ru Opranuyeckas XUMHsL: SJICKTPOHHBIA YUCOHHK JIJIst
CpPEIHEN ILIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: IEKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru OTKpbITBIA KOJIEIK: XUMUS
http://www.chemistry.ru JlucraniimonHas oJuMIIHaIa MO XUMUU:
TEJIEKOMMYHHKAITMOHHBIN 00pa30BaTEIbHBIN MPOCKT






