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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 XUMHU Ha YpPOBHE CpeAaHero oOmiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepanibHOro 3akoHa oT 29.12.2012 No 273-®3 «O06
oOpazoBanuu B Poccuiickoit @enepannn», TpeOOBaHUA K pe3ysibTaTaM OCBOCHHS
dbenepanbHOil 00pa30BaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(POII COO0), MPEICTaBICHHBIX B DenepanbHOM rocyAapCTBEHHOM
oOpazoBarenbHoM ctanaapre . COO, c¢ yuérom Konuenmuu npenogaBaHus
yuyeOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoi
Qenepanyy, peamu3yIOIIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHbIE mojoxeHus «Crpaterun pa3BuTus BocnuTaHusi B Poccuiickoit
Oeneparun Ha nepuon Ao 2025 roma» (Pacmopsikenue pazputus PO ot
29.05.2015 Ne 996-p) .) .

OcHOBBI TIOJIXOJIOB K pa3pabOTKe MporpaMM MO XUMHH, K OIPEIEICHHUIO
oOmielt ctpareruu oOy4yeHHs, BOCIUTAHUS W OOy4YeHHs, NMPOBEICHUS Y4EOHOIO
npenmera «Xumusi» s 10—11 xjmaccoB Ha 0a30BOM  ypOBHE pa3BUTHS,
COCTaBJICHBI KOHIIENITYaJIbHbIC MOJIOKEHUS OIr'oC COO 0
B3aMMOOOYCIOBICHHOCTA II€JIel, COJEp)KaHus, pe3yJbTaToB OO0ydYeHUs U
TpeOOBaHUN K 00YUYEHHIO. BHITTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011e00pazoBaTeIbHON OpraHu3aliy, SBISIETCS YacThio UX 00pa3oBaHHOCTH. OHO
oOecreuynBaeT 3aBEepIIAIONIMNA dTal peaju3ali Ha COOTBETCTBYIOUIEM €My
0a30BOM ypOBHE KIIIOYEBBIX I[EHHOCTEHW, MPHUHIIMIIOB IEJIOCTHOCTH CHUCTEMBI
XUMHYECKOTO 00pa3oBaHUs. DTH IIEHHOCTH KAacaroTCs TO3HAHHS COJIHEUHOMN
IPUPOJIBI, MUPOBO33pEHUS U POPMUPOBAHUS OOIIEH KyIbTYphl YEIOBEKA, a TAKKE
HKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K €ro 370pOBbI0 M MPUPOIHOM
cpene. Peanusyercss xummdeckoe oOpa3oBaHME YYAIIUXCS Ha YPOBHE CPEIIHErO
obmero o0pa3oBaHHs B paMKax ydeOHOro mpeaMera «XuMHUs», COACPKAHHE H
MOCTPOCHHE KOTOPOTO HEOOXOAMMO B MPOTrpaMMe 10 XUMHUU € YIETOM CHEIIUPUKH
HayKd XMMHH, €€ 3HAYeHUs B IIO3HAHMM NPUPOJBI U B MATEPUAIBHOW >KU3HU
o011ecTBa, a TaK)Ke ¢ y4ETOM YCTaHOBJICHHBIX LIEJIEH U CIIEJJOBAHUS. ,

XUMHS KaK 3JEMEHT CUCTEMBbI HAyKH MIPaeT ocoOy pOjib B COBPEMEHHOMN
UBWIN3AIMK, B CO3JJaHUU HOBOM 0a3bl MarepHalibHOM KyJabTypbl. OHAa BHOCHUT
CBOH BKJIaJ B CTYIIEHHM Pa3yMHOI0 HAyYHOT'O MBIIIJIEHUS, CO3JaHUE LEJIOCTHOIO
IpeJCTaBIEHUsI 00 OKPY)KAIOLIEM MHpE KaK O €IMHCTBE MPHUPOAbI M YEJIOBEKa,
KOTOpPO€ CYIIECTBYET B XMMHUHM Ha OCHOBE IOHMMAaHHs BEUIECTBEHHOI'O COCTaBa
OKPYXAIOILEro MUpa, OCO3HAHMS B3aUMOCBA3EH MEXIYy CTPOEHHUEM BELIECTB, UX
3aKOHOMEPHOCTBIO U BO3MOXKHBIMH O0JIACTSIMU CYILIECTBOBAHUS.

TecHO B3aMMOJEHCTBYST C JpPYrMMHU pa3BUTbIMM HayKaMH, XHMHs cTajia
BEJyLIEd 4YacThl0O MHUPOBOM KyJbTYpbl, CO3[aBas YCIOBUS [UIsl JOCTHXKEHUS
TPYZAOBOTrO yCIieXa W KM3HU KaKJ10ro wieHa ooOuecTBa. CoBpeMEHHass XUMUS KaK
HayKa co3uJaTeNbHasi, KaKk HayKa ¢ BBICOKUMHU TEXHOJIOTUSIMH, HAIPABJICHHBIMU Ha
pelieHre NpoOJieM, CBSI3aHHBIX C Pa3BUTHEM YEJIOBEYECTBA — CHIPbEBOM,
SHEPIreTUYECKOM, MUIIEBOM, O€30MACHOCTH U OXPAHBI 3JOPOBBSI.



B cooTtBeTcTBHM ¢ OOIMMHU KAaTETOPUSMU M TPUHLUIIAMHU CpelHee olIiee
oOpazoBanue cojaepxkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIl YPOBEHB
W3YYCHHUsI) OPHEHTUPOBAHO MCKIIOUUTEIBHO Ha OOMIEKYJIbTYPHYIO MOJITOTOBKY
oOydaromuxcs, Heo0XO0AMMOE UM sl  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, TIOCTENIEHHOE BKJIIOYCHHE B IKU3Hb COIMYMa, MPOJOIDKCHHE
00pa30BaHMA B Pa3IMUHBIX 00JaCTSIX. , HE KaCAUTECh HETIOCPECTBEHHO XHUMHUHU.

CocraBisionuMu  npeaMeTa  «XUMUS»  SBIAIOTCS  0a30BbIE  KypChl —
«Oprannveckas xumuss» U «OOmas W HEOPTaHWYECKAs XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJI€P>KaHUSI KOTOPBIX SIBJISIIOTCS OCHOBBI HAYKW: CHCTEMa 3HAHHM
10 HEOPraHWYECKOW XUMHUHU (C BKIIOYCHHEM 3HAHUW 110 XUMHH) WM OOIICH
opraHudecko xumMuu. @opMUPOBAHHUE JTAHHBIX CHUCTEM IPU H3YYCHHH OOBEKTa
JaeT BO3MOXXHOCTh YBHUJIETh BCE MHOrooOpa3usi BEIIECTB HAa OCHOBE OOIIUX
00BSICHCHHI, COJTHEUHOUW SHEPTHH M TCOPUH XUMUHU.

Crpykrypa comepxkanus KypcoB — «Opranmueckas xumus» u «OOmas u
HeopraHudeckass XUMUs» C(HOpPMHUPOBaHA B TMpOrpamMMme IO XHWMHH Ha OCHOBE
CUCTEMHOTO TMOAXO/Aa JJIA W3Yy4eHHs ydeOHOro marepuana W OO0yCIOBIIEHA
UCTOPHUYECKA  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUM HAa  OMNpPEACICHHBIX
TEOPETUYCCKUX YypPOBHAX. ITak, B Kypce OpPraHUYECKOW XHMHH HCCIICIOBAHMS
NPOBOJIATCS Ha YPOBHE KIIACCHYECKMX TEOPH, OCHOBAaHHBIX Ha pe3ylbTaTax
COCIMHEHUI, a TaK)Ke Ha YPOBHE XMMHUYECKUX CTEPEOTHUECKHX DSJIEKTPOHHBIX H
NPEJICTaBIEHHBIX O IMOCTPOeHHM BemiecTB. MccienoBanus, u3ydyaemble B Kypce
BEIIECTB, OTHOCSTCS K OOJAacTH pa3BUTHS — OT YIJIEBOJOPOJOB /IO CIIOKHBIX
OMOJIOTUYECKUX aKTHUBHBIX BellecTB. B Xoje pa3BUTHS OpPraHUYecKOW XUMHH
noJiyueHbl cOpMHUpPOBAaHHBIE Ha YpoBHE 0a30Boro oOmiero oOpa3oBaHUs
NEepPBOHAYAIbHBIC TPEJICTABICHUS O XUMHUYECKHX CBS3SIX, KIacCHU(PUKAIMOHHBIX
NpU3HAKaX BEIIECTB, B 3aBUCMMOCTH OT CBOMCTB BEIIECTB OT UX YCTOMYMBOCTHU, O
XUMHYECKOTO COCTOSTHUS.

[lon HOBBIM yrjioM 3peHUsi Ha MpeaMeT «XuMus» 0a30BOTO YpPOBHS,
u3ydaeMblii Ha ypoBHe 0a30Boro oOmiero oOpa3oBaHUS TEOPETUUECKUX
MaTeprasioB W (HAKTOJOTUYECKHX JAHHBIX O BEHIECTBAX U XUMHUYECKUX
aBieHusX. Tak, B YacTHOCcTH, B Kypce «OOmas ¥ HeopraHudecKas XUMUS»
oOyyaroumcsl  TPEJOCTaBIseTCS  BO3MOXKHOCTb ~ OCO3HaTh  3HauyeHHE
HNEePUOIUYECKOr0 3aKOHA C OOIIETEOPEeTHUYECKHX M METOOJOTHYECKUX IMO3UIUM,
rIy0o)ke TOHSATh HMCTOPUYECKOE W3MEHEHHEe (YHKIHMM STOro 3akoHa — OT
00001aroIIe 10 OOBSICHSIONMICH U TPOTHO3ZUPYIOIICH.

Enunast cucremMa 3HaHMIA O OCHOBHBIX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBAX M NPHUMEHEHWH, a TaKXKE O PEAKIMUSIX PEaKIHil, MX CYIIHOCTH W
3aKOHOMEPHOCTSAX NPOTEKaHus BbIMoJHsAeTcsT B Kypcax 10 m 11 xiaccos
AJIEMEHTOB  COJIEpPKAHUS, WMEIONIUX KYJIbTYPOJIOTHYECKUH W MPHUKIATHOU
XapakTep. OTU 3HaHUA OOECIEYMBAIOT TMOHMMAHUE B3aUMOCBS3€H XUMHUU C
JIPYTUMH HayKaMW, PACKPBIBAIOT €€ pPOJIb B IMO3HABATEIBHOW WM TPAKTHYCCKOU
JESTeTbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO KYyJIbTYyphl B IIpoOIiecce
TBOPUYECTBA B 00JIACTH TEOPHUH W MPAKTHUYCCKUX MPUIOKEHUN XHUMUU, TIO3BOJISIOT
BBIITYCKHUKAM OpPHEHTHPOBATHCSA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobiieMax, 3HAHUSIX C XHWMHEH, JOCTaTOYHO OCMBICTUBATh. WH(POPMAIUIO H



MPUMEHEHUE CBOWX 3HAHWM ISl TIOTIOJHEHUWS, PENICHUS WHTEIICKTYalIbHBIX WU
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKIX 3a/1a.

B rmmaHe pemeHus 3amad  BOCIUTAHUS, Pa3BUTHS W COIHMAIMA3AIUNU
OOyJaloUIMXcs HCIONB3yeTCs TporpaMMa MO XHUMHYECKOMY TMOAXOAY K
OTIPEICTICHUIO COJCpXKaHUsI M TOCTPOCHHIO TMPEAMETa, IpeaycCMaTpHBAIOIIast
ATamnbl YHUBEPCAIbHBIX TEOPETUUYECKUX JIEUCTBUM, ompenensiomue 06a3oBoe
3HAYCHHWE ISl PA3IUYHBIX BHUIOB JIEATEIHHOCTH: PEIICHHs MpOoOJeM, IOMCKa,
aHanuza ¥ 00pabOTKM HH(pOpMAIUU, HEOOXOIUMBIX IS MNPUOOpPETEHUs
NPaKTUYECKOTO ONBITa. M HCCIEAOBATEIBCKON JEATEIBHOCTH, 3aHUMAIOIICH
BaYKHOE MECTO B ITO3HAHUH XUMUHU.

B mpakTrke mpemnonaBaHUS XMMHH KaK Ha ypoBHE 0a30BOro oOpa3oBaHUS,
TaK W Ha YPOBHE CpeaHero ooOmero o0pa3oBaHWs, MPU PACCMOTPEHHUH
CoJIepKaTeNIbHbIX XapaKTePUCTUK IIeJied W3Y4YCHUs TMpeaMeTa HampaBIICHUS
NIEPBOCTEIICHHON TPAIWIIMA TPAJAUIIMOHHO TPHU3HAETCS METOJ0JIOTHS OCHOB
MEIHMIIMHCKON HayKH Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUICCKOM
JESTELHOCTH YeIOBEeKa M KaK OJHA M3 COCTABIIIONIUX MHUPOBOW KyIbTyphl. . C
METOJMYECKON TOYKM 3pPCHHS TAaKOH TMOAXOJ K ONPEICICHUI0 IEelIeH H3yYCHHS
IIpeIMEeTa SIBJISICTCS BIIOJIHE OTIPaB/IaHHBIM.

CornmacHO MeCTy JaHHOTO B3TJIsi[a TJaBHBIMU IMOCETUTEISIMH HM3yUeHUS
npeameTa «Xumus» Ha 6a3oBoMm ypoBHe (10 — 11 ki1.) sIBIISIFOTCS:

CUCTEMBI 00€CTeurMBAIOT HEOOXOJUWMBbIE 3HAHUS KaK Ba)XHEHIIHE OCHOBBI
€CTECTBEHHO-HAYYHOM KApTUHBI MHpA, B OCHOBE KOTOPBIX JIEKAT KIFOUEBbHIE
NOHATHS, (DyHIaMEHTalIbHBIE 3aKOHBI M TEOPUH XUMHUHU, PaA3BUTHE S3BIKOBOM
Haykd, (QopMupoBaHME U TOHMMaHUE (YHIAMEHTAIBHBIX  0O0OOIICHMIA
MHUPOBO33PEHUYECKOT0 XapakTepa, HAOII0AeHHEe ¢ OCOOCHHOCTSIMHU WX Pa3BUTHS U
CTaHOBIICHUS,;

METOJIbI U Pa3BUTHE MPEJICTABICHHBIX B HayYHBIX METOJAaX MO3HAHUS BEIIECTB U
OPUPOJHBIX  UCTOYHUKOB, HEOOXOIMMBIX IS  TPUOOPETEHHUS  yMEHH,
OpUEHTUPOBATHCS B MHUPOBBIX SBICHUAX M B OJKCIHEPUMEHTAIBHBIX aCHEKTaXx,
IpenoiaraT MECTO B MPUPOJIC, B MPAKTUUECKON U TTOBCETHEBHOM JKU3HMU;
pa3BUTHE YMEHHMA ¥ CHOCOOOB JCSATEIHHOCTH, COONIOJCHHE TPABWI IO
HAOJIIOICHUIO U OOBSICHEHUIO XUMUYECKUX IKCIIEPUMEHTOB, COONIOCHUE MPABUII
0e301acHOr0 OOpaIeHUs ¢ BEIICCTBAMH.

CrerneHb ¢ 3TUM, [IETTU COACPKATEIHHONW XapaKTePUCTUKHU U 33141 U3yUCHUS
npeIMeTa B MporpaMMe 10 XUMHUHU YTOYHEHBI U CKOPPEKTUPOBAHBI B COOTBETCTBUU
C HOBBIMH TIPHOPUTETAMH B CHCTEME CpeaHero oOmiero oOpa3oBanusi. CeromHs
Ipu TPENoJIaBaHUM XUMUW B OOJBIIEH CTENMEHW OTHACTCS MPEANOYTCHHE
IPAKTHYECKOMY KOMIIOHGHTE COJACp)KaHUS OOy4YeHUs, OPUECHTUPOBAHHOMY Ha
MOJICOTOBKY BBITYCKHUKOB 0011€00pa30BaTeIbHON OpraHU3aIiK, 00J1a/1ar0IIero
He HaOOpoM 3HaHWHA, (YHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh METOJaMHU H
HABBIKAMH aKTUBHBIX 3HAHUH U IPUMEHEHUEM UX B pEabHOU JKU3HU JJISl PEIICHUS
MPAKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TUM mpu u3ydeHUM mpeameTa «XUMHUS» MaciiTa0Hee 3HAYCHHE
MPUOOPETAIOT TaKWE TIEH U 3a/1a49H, KaK:



ajganTanys 0O0yJarolmuXcs K yCIOBUSAM JUHAMUYHO PAa3BHUBAIOIIETOCS MUPA,
TpeOyeT HMHTEIJIEKTYalbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CaMOCTOATEIBHOMY TIPHHITHIO T'PAMOTHBIX pCIICHUH B
KOHKPETHBIX JKM3HCHHBIX YCIIOBHSIX, CBSI3aHHBIX C BENIECTBAMH M HX
IPUMCHEHUEM;

HABBIKA y OOYYalOIIMXCS KIIOUYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHITNN),
UMEIONME YHHUBEPCATbHOE 3HAYCHUE IS Pa3IMYHBIX BHJIOB JEATEIHHOCTH:
pemieHus: npodiieM, MOMCKa, aHanu3a U o0paboTku MHpOpManuu, HEOOXOIUMBIE
JUTSI TPUOOPETCHUS OMBITA JASATEIHBHOCTH, KOTOPBIM 3aHMMAET PEIIaroIiee MeCTO B
NO3HAHUU XUMUH, a TAK)KE OIEHKH C TTO3UIINN KITFOUEBOW 0€30IMaCHOCTH. XapaKTep
BEIICCTB U TEXHOJOTHYECKHUE TPOIECChI B OPraHW3ME YEJIOBEKAa W IMPHUPOIHOU
cpene;

pa3BHUTHE ITO3HABATCIBHBIX WHTEPECOB, WHTE/UICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUaIOIIUXCs: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMH, MCIIOIb30BaTh
COBPEMCHHBIC TEXHOJIOTHH JIJIS TIOMCKA U aHaJIM3a YYCOHOW W HAyYHO-TIOMYJISPHOMN
UHPOPMAIMM XUMHUYECKOT'O COACPIKAHMUS,

coJiepKaHMUS U BOCITUTAHUS y 00yUYAIOIIUXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJIOATEIPHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, YTO OCOOCHHO
HEO0OXOMMO, B YaCTHOCTHU, NpPHU IUIAHUPOBAHUM W TMPOBEJECHUU XUMHUYECKHX
AKCIIEPUMEHTOB;

BOCIIUTaHUE Yy oOOydwarommxcss yOexIAEHHOCTH B T'yMaHUCTUYECKOU
HANPaBJICHHOCTH XUMHUHU, €€ BaHas PpOJb B yMEHBIICHHH TpoOIeM
pPAIMOHAIBHOTO  MPUPOJIOIOIB30BAHUS, TOIMOJHEHUSI PECYpCOB PpECypcoB U
COXpaHEHUSI €CTECTBEHHOI'O PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpEesKHOTO
OTHOIICHHUS] K TMPHUPOJE U CBOEMY 3[0POBbIO, a TaKkKe MNPUOOPETEHHUs OIbITa,
UCIIOJIb30BAHUS DJIGKTPOHHBIX 3HAHWM I TPUHATUS TPAMOTHBIX PEIICHUHA B
YCTAaHOBJICHHOM TOPSJIKE. , BIAJACHUS C XUMHUYECKUMHU SIBJICHUSIMHU.

B y4eOHnpIli 11aH cpeiHero o0Iero 00pa3oBaHus BXOAUT MPEIAMET «XUMHS»
0a30BOr0 YypOBHS B COCTaB TmpeAMeTHOM oOnactu «EcTecTBeHHO-HAyYHbBIE
IPEIMETHI.

OO6miee unco 4YacoB, OTBEICHHBIX I U3YUCHHS] XMMHUH, HA 0230BOM YPOBHE
cpeaHero obmero oOpaszoBaHus, coctamiseT 134 gaca: B 10 kiacce — 68 waca
(2 gaca B Heneno), B 11 kimacce — 66 yaca (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUEHUA
11 KJIACC

OBIIAS N HEOPTAHUYECKAA XUMUA

Teopernyeckre OCHOBbI XUMUU

XAMUYECKHA  3leMEeHT. ATOM. SIqpo  aTtoma,  HM30TOIBIL. DIEKTPOHHAs
000J10uKa. DHEPreTUYeCcKue YPOBHU, MOJJIEpKAaHUE YPOBHS. ATOMHBIC OpOUTAH,
S-, pP-, d- snemenThl. OCOOCHHOCTH pacIpee/CHUS YICKTPOHOB MO0 OPOUTAISM B
aTOMax »3JIEMEHTOB IMEPBBIX YETHIPEX MEPHUOJOB. DIEKTPOHHAS Pa3HOBUIHOCTD
aTOMOB.

Ilepponnueckuit 3akoH u Ilepuoguueckass cucrteMa II0  DJIEMEHTaM
. . MenpneneeBa. CBA3b Nepuouueckoro 3akoHa u llepumoamyeckoil cuctemsl
anemenToB  JI. . MenneneeBa ¢ COBPEMEHHOM  TEOpUEH  IMPOYHOCTHU
aTOMOB. 3AKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB JJIEMEHTAPHBIX JJIEMEHTOB U
oOpa3yeMbIX HMMH TPOCTBIX W  CIOXHBIX BEIIECTB [0 TrpynmaMm H
nepuojiaM. 3Ha4eHHEe MEPUOJANYECKOT0 3aKOHA B HAYKE Pa3BUTHSI.

Crpoenue BemiecTBa. XUMHYECKass  CBA3b. BUAbI  XMMHUUYECKOW  CBS3U
(KOBaJIEeHTHAas HEMOJSpHAas W MOJSpHAas, WOHHAs, MeTaJimyeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
ak1enTopHeiit). Bonopoanas
CBA3b. BaJleHTHOCTB. DNEeKTpOOTpUIATENBHOCTh. CTENEHD okucieHus. Monsr:
KAaTUOHBI U AHUOHBL.

BemectBa  MOJEKYJISIPpHOTO U HEMOJIEKYJSIPHOTO  BEIIECTBAa. 3aKOH
IIOCTOSIHHOT'O cocrasa CYLIECTBEHEH. THIIbI KPUCTAJIINYECKUX
pEmETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIA KPUCTAIUIMYECKOUN PEIIETKY.

[Ipennoxkenre o0 JTUCTIEPCHBIX OOCYXKIEHUAX. ICTUHHBIE W KOJIJIOWJIHBIC
pactBOpbl. MaccoBas 1011 BELIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX coennHenui. HomeHnknarypa
HEOPraHWYECKUX BEIECTB. | eHeTHUYeCcKass CBsSI3b HEOPraHMYECKUX BEIIECTB,
OTHOCSILASICS K Pa3JIMYHBIM KJIaccaM.

Xumuueckass — peakiusi. Kiaccudukaiys  OCHOBHOTO — MHTPENIHMEHTa B
HEOPraHMYeCKOM M OpPraHMyYecKON XHWMHHU. 3aKOH COXPAHEHUS MacC BEIECTB,
3aKOH COXpPaHEHUS U MPpeoOpa3oBaHusl SHEPTUU MPU JUHAMHUYECKUX PEAKIUSX.

CKOpOCTh H3MEHEHUS, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (pakTopoB. OOpaTuMbIie
COCTOsIHMS. XUMUUYeCKoe paBHOBecue. DakToOppl, BIMSIOIIME HA COCTOSHUE
xumuudeckoro paBHosecus. [Ipuanun Jle [laTens.

DnexTponuTryueckas aucconuaius. CuiabHbIe U cl1adble ANeKTpoauThl. Cpeau
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIas, HEUTPaAJIbHAs, NIETOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE COCTOSHUA.

OKCIIEPUMEHTAIbHBIC METOAbl W3YYECHUS BEIIECTB W WX NPEBPALICHUU :
JEMOHCTpPAllMOHHbIE  TaOJHUIIbI «llepmoguueckass ~ cucrtemMa  3JIEMEHTOB
J1. 1. MenneneeBay, u3yuyeHUe MoOJIeNIel KPUCTAUTMYECKUX PEHIETOK, HAOI0ICHHE




M ONUCaHUE JEMOHCTPALlMOHHBIX M JabOpaTOpHBIX ONBITOB (pa3paboTka
nepokcuaa BenukoOpuTaHuM B paMKax KaTajlu3aTropa, ONpPENEJICHUE Cpe.bl
pPacTBOPOB BEIIECTB C YHUBEPCAJIBLHOTO WMHIMKATOPA, PEKUM HOHHOIO OOMEHa),
MIPOBEJIEHUE MPAKTUUYECKON paboThl «BiusiHue pazaudyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOI'O COCTOSTHUSY.

PacuérHble 3anaum .

Pacy€rel 110 ypaBHEHUsAM BeTpa, B TOM YHUCJIE TEPMOXMMHUYECKUE PACUETHI,
PacU€Thl C UCIIOJIL30BAHUEM ITOHATHUSA «MAaCCOBast 10JIsI BEILIECTBAY.

Heopranuueckast xumMus

Hemeramnel. [lonoxxenue HemeraiuioB B llepuognueckon cucreme 110
sanementam J[. I. MenpeneeBa u 0COOCHHOCTU TBEPJIOCTU aTOMOB. Dusznueckue
CBOMCTBA HEMETAJJIOB. AJUIOTPOIHUS HEMETAJIOB (110 MPUYMHE KUCIOPOJa, CEPHI,
docdopa u kuciopoa).

XUMHUYECKHE CBONCTBA OCHOBHBIX HEMETAUIOB (TajlOTEHOB, CEPhI, a30Ta,
dochopa, yraepoga W KpEeMHHS) U HUX  COCAMHEHHH  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCTIOT, BOJOPOJIHBIX COSTUHEHUN ).

[IprMmeHeHue TBEpIbIX HEMETAIIIIOB U UX COCAUHECHUI.

Mertamisl. [lonoxenne martepuanoB B Ilepuonnueckoil cucteme 3JI€MEHTOB
. 1. MenneneeBa. OCOOCHHOCTH COXpaHEHUsI AJICKTPOHHOTO 000JI0OYKa aTOMOB
MeTaioB. O01ue buznveckue CBOICTBa MeTauioB. CrijiaBbl
METAJIOB. DJIEKTPOXUMHUYECKUN Pl HANTPSXKEHHBIX METAJIIOB.

XUMUYECKHME CBOMCTBa Keyne3a (HaTpui, KaJlWil, KalbliMi, MarHui,
ATIOMUHUM, ITUHK, XpOM, METAJIJIbI, M€Jlb) U UX COCTMHEHHUS.

OO6mue crocoObl ToOJy4deHUsT MeTaioB. [I[puMeHeHHne MeTauioB B OBITY H
MeXaHH4YeCKoe 000py/I0BaHHE.

OKCIIEpUMEHTAJIbHBIC METOJbl M3VYCHMS BEIICCTB M HX IPEBPAIICHUM !
W3y4YeHHe KOJIJIEKIMU «MeTauibl W CIUIaBbl», OOpa3IoB HEMETAJUIOB, PCIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJACHUE W OMNHCAaHWE JCMOHCTPAIIMOHHBIX M
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBHE THIPOKCHIA MPOUCXOIUT C PACTBOPAMU
KHUCJIOT M IIEJI0YeH, KaueCTBEHHOE COCTOSIHUE KAaTHOHOB METAJIJIOB).

PacuétHble 3a1a4u.

Pacuérer Maccel BemiecTBa WM 00BEMa Ta3za MO HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAacChl WJIM 00BEMA OJHOTO W3 MPUCYTCTBYIOIIUX B (DHU3NUSCKUX
BEIeCTBaX, pacuy€Thl Macchl (00BEMA, KOJWYECTBA BEIIECTBA) MPOIYKTOB, SCIH
OJHO W3 BENIECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumum B oOecreueHMHM SHEPreTMYECKOM M MUIIEBOM 0e30MacHOCTH,
pa3BuTHUs MeIHUIUHBL. [Ipemioxkenre 0 HaydyHbIX METOAaX MO3HAHUS BEIIECTB W
3KOJIOTUYECKON YCTOMYMBOCTH.

[IpencraBnenus 00 oOmMWX  HAYYHBIX  MNPUHIUIAX  TOJTYyYCHUS
MPOMBIIIEHHBIX MPOMBIIIJICHHBIX BEIIECTB.

YenmoBek B MUPE BEIIECTB U MAaTEPUAIOB: BAXKHBIC CTPOUTEIIBHBIE MaTEpHUAJIbI,
KOHCTPYKIIMOHHBIC MaTepHajbl, KpPAaCKH, CTEKJIO, KEepaMHKa, MaTepHUabl ISt
AIEKTPOHUKH, HAHOMAaTEPHUAaJIbl, OPraHMYECKUE U MUHEPAJIbHBIE YIOOPEHHUS.




XUMHUSL W 3J0pOBbE UEJIOBEKA: IIPAaBWJIA IIPUMEHEHUs JIEKAPCTBEHHBIX
IpenaparoB, MpaBujaa 0€30MaCHOrO MCIOJIb30BaHUS MpENnapaToB OBITOBOM XMUMHH
B [IOBCETHEBHOU JKU3HMU.

MeXnpeaMETHBIE CBSA3H .

Peanuzanmst  MeXNpeaMETHBIX  CBsI3ed MpU  U3yYeHUU  oOwmei u
HEeopranmueckod xumuu B 11  Kimacce  OCyIIECTBISIETCA — MOCPEICTBOM
UCIOJIb30BaHUSA KAK €CTECTBEHHO-HAYYHBIX IIOHATHM, TaK W  TOHSITHMH,
SIBIIAIOIINXCA CUCTEMHBIMHU Il OTIEJIbHBIX IPEIMETOB E€CTECTBEHHO-HAYYHOIO
LHAKJIA.

OO61ue ecTeCTBEHHO-HAy4YHbIE TOHSTHUS: Hay4dHble (haKkThl, TUIIOTE3a, 3aKOH,
TEOpHUs, AaHaldu3, CHUHTE3, KiIaccu(UKalusi, MNEePUOJUYHOCTb, HaOIIOACHHE,
JKCIIEpUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusznka: MaTepusi, IHEPrusi, aATOM, IEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
paJMOaKTUBHAs Macca, MOJIEKYJa, DHEPIEeTUYECKUN YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperatHoe COCTOSIHHE BEIECTBA, pa3MEpHAs BEIUYMHA M BEJIMYMHA UX
U3MEPEHHUs], CKOPOCTb.

buonorusi:  knetka, opraHm3M, OJKocucTtema, Ouocdepa, Makpo- H
MUKPOIJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B COCTOSTHUH.

['eorpadusi: moJsie3Hble  HCKOMAaeMble, TOPHBIE MOPOJbI,  IOJIE3HbIE
VCKOIIaeMbl€, TOILUIMBO, PECYPCHI.

TexHONOruu: XMMHUUYECKasi MPOMBIIUIEHHOCTh, METAJLUIYPIus, MPOU3BOIACTBO

CTPOUTEIBHBIX MaTepHUasoB, CEJIbCKOXO35MCTBEHHOE KOCMETHYECKOE
IIPOU3BOJICTBO, NUIeBas IIPOMBILIEHHOCTb, dbapmaneBTHUECKas
IIPOMBIIUIEHHOCTb, IIPOU3BOACTBO 150. [Ipernaparos, IIPOU3BOJCTBO
KOHCTPYKLMOHHBIX MaTEpHUasoB, AJIEKTPOHHAs IIPOMBILIIEHHOCTb,
HAaHOTEXHOJIOTUU.

IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA IPOI'PAMMBI 110
XUMHUN HA BA3OBOM YPOBHE CPEJHEI'O OBHLIEI'O
OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiamBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOCHUS O0yUCHHSI
10 TIporpaMMam CpeHero oo1ero oopa3oBanus (TMIYHOCTHBIM, METAIPEIMETHBIM
u  npeaMeTHbiM). HayduHo-MeToamdyeckoit  pa3paboTku  PexoMeHaaTenbHBIX
pe3yJbTaTOB BHEIPEHUS] MPOrpaMM CpeAaHero oolmiero oOpa3oBaHUS SIBISETCS
CHCTEMHO-MBICITUTEIHHBIN TTOIXOI.

B cootBeTrcTBMH € CHCTEMHO-ACATEIBHOCTHBIM IOJIXOJOM B IOATAMHBIX
JUYHOCTHBIX pe3yJbTaTaX OCBOCHUS MpeameTa «XUMHUs» Ha YPOBHE CPEIHETO
o0111ero o0pa3oBaHusl BBICSIOTCS CIAEAYIOUIUE COCTABISIONIME:



OCO3HAHHE O0YYAIOMMHUCS Hallled pPOCCUMCKON rpakIaHCKON HICHTUYHOCTH
— IIOMOILb K CAMOPA3BUTHUIO, CAMOCTOATEIILHOCTH U CAMOOIIPEIEIICHUIO;

HaJM4Yue MOTUBAIIMU K 00YUYEHHUIO;

L[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUM JIMYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEN U UCTOPUYECKUX TPAJIULUN HAYKU XUMUH;

FOTOBHOCTh M CHOCOOHOCTh OOY4YalOIIMXCS PYKOBOJIUTHCS B  CBOECH
NESTEIIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, coOJII0IeHuEM
I[EJIOCTHOCTH CUCTEMBI XMMUYECKOT0 00pa30BaHus;

HaJIU4Me MPABOCO3HAHUS KaXI0M KYJIbTYPhl U CIOCOOHOCTEH CTaBUTh LIETHU U
CTPOUTH KU3HECHHBIC TIJIAHbI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MPEAMETA «XHUMUS» MPEANOIAratoTCs B
€MHCTBE Y4YeOHOW U BOCMUTATECIBHOW JIESITEIBHOCTM B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U ujeasaMu POCCUMCKUX MIKOJIBHBIX OOIIECTB, MPUHITHIMU B OOIIECTBE HOPMaMU
U TPAJAMIHUSAMHU, CIIOCOOCTBYIOIIMMH TPOIIECCY CaMOIIO3HAHUS, CaMOPa3BUTUSI U
HPaBCTBEHHOTO CTAHOBJICHUSI JINTYHOCTU OOyUYarOIITUXCS.

JIM4HOCTHBIE pe3yabTaTbl OCBOCHHUS Ipeamera «XUMHUS»  OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA TTO3HABATEIBHOW U MPAKTUYECKOW JEATCIBHOCTH
oOy4Jaromuxcs Mo peain3aluu, OCYIIEeCTBISIEMON B OOIIECTBEHHBIX IIEHHOCTAX , B
TOM YHCJIE B YaCTH:

1) BbICIIEE OOpa30BaHueE :

OCO3HAHHOCTh OOYYEHHS TPUBOAUT K HM3MEHEHUIO HMX KOHCTHUTYIIMOHHBIX
paB U IpaB, COONIOICHNS 3aKOHA U MPABOTIOPS/IKA;

MPEJCTABICHUE O COIMAJIbHBIX HOPMaxX M MpaBUIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

YCUJIMST K COBMECTHON TBOPUYECKOM MESITEILHOCTH MPU CO3JIaHUM HAYUYHBIX
MPOCKTOB, PEIICHUWM HAay4YHbIX W [O3HABATEJIbHBIX 3aJlady, XUMHUYECKHX
AKCIIEpPUMEHTOB;

CITOCOOHOCTH TIOHMMATh M NMPUHUMATh MOTHBBI, HJICH, JOTUKY M apTyMCHTBI
TPYTUX TPH aHAIHM3E Pa3IMYHBIX BUI0B YICOHOM JICSITCIHPHOCTH,

2) NaTPUOTHYECKOT0 BOCTIMTAHUSA '

LIECHHOCTHOI'O OTHOIIEHHUS K MCTOPUYECKOMY U HAYYHOMY HACIIEIUIO
OTEYECTBEHHON XMMUM;

[Topnepxka mpouecca TBOPUECTBA B TEOPUSIX U MPAKTUYECKOM NMPUMEHEHUH
XUMHH, OCO3HAHUE TOTO, YTO JOCTHUKEHHS HAYKH €CTh PEe3yJIbTaT JIUTEIbHBIX
VCCIIEIOBAHUN, KPOIOTJIMBBIX 3KCIEPUMEHTAIBHBIX ITOMCKOB, IIOCTOSHHOTO TPyAa
YYEHBIX U IIPAKTUKOB;

MHTEPEC Y MO3HABATEIBHBIX MOTUBOB B MTOJYYEHUHN U MTOCIEIYIOIMIEM aHATU3E
MH(pOpMALINK O MEPEIOBBIX TOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) AYXOBHO-HPaABCTBCHHOI'0O BOCIIUTAHUSA:
MOPaJIbHOT'O CO3HAHMA, OTHICCKOI'O ITOBCACHM A,



CIIOCOOHOCTH OLCHMBATb CUTyalluH, CBA3AHHBIC C XUMHWYCCKHMMU SIBJICHUSMU,
U IMIPUHUMATb OCO3HAHHBIC PCIICHUA, OPUCHTHUPYACHh Ha MOPAJIbHO-HPABCTBCHHLIC
HOPMbI 1 ICHHOCTH,

MCTO/J] OICHUBACT CBOC IMOBCACHNUC U ITOCTYIIKU CBOUX TOBapI/II_HCﬁ C HOSI/II_II/II\/'I
MOPAJIbHBIX W ITPABOBBIX HOPM U OCO3HAHUA HOCJ'IGI[CTBPIIZ 9TUX ITOCTYIIKOB,

4) gpopmMupoBaHue KYJbTYPbI 310POBbS:

NOHUMAHHUE 3JI0POBOTO M 0Oe30macHoro obpasza KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHHS K COXPAHEHHUIO MICUXUUECKOTO 37I0POBbSI;

coOroieHue TpaBuJl 0€30MacHOTO OOpalleHusi ¢ BEHIeCTBAMH B OBITY,
TIOBCETHEBHOW JKU3HU U B TPYIOBOM JESATEIBHOCTH,

NOHMMaHUE [EHHOCTeH WHIWBUAYaJbHOTO TIpaBa M  KOJUIEKTUBHOTO
0€30MacHOT0 MOBECHHSI B OTHOIIICHHH YTPO3 37I0POBBIO M KU3HU JTIOJICH;

OCO3HAaHUE TOCTEACTBUN W HEMPHUSTHS BPEIHBIX NPUBBIYCK (yrMOTpeOsieHne
QJIKOTOJIsl, HAPKOTHKOB, KYPCHHS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIE0BATEIbCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOW U JAPYrHX  BHJIAX
NeSITENbHOCTH;

yCTaHOBKAa Ha aKTUBHOE YYacTHE B pEHICHUM TMPAKTHUECKUX 3aj1a4y
COLIMAJILHOM HAIPABJIEHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

K MPAaKTUYECKOMY M3y4eHHUI0 podeccrii MTHOBEHHOTO pojia, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHUS MTPEAMETHBIX HHTEPECOB 110 XUMHH;

60pnba 3a TPy, 3a TPYA U Pe3yIbTaThl TPYIOBOM NESITEIbHOCTH;

MOJIXOJT K OCO3HAHHOMY BBIOOPY MHIMBHIYaJIbHOU TPAEKTOPUU 0Opa30BaHMs,
Oynyiel npodeccud M peann3alud HOPMaIbHBIX KU3HEHHBIX IJIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHH, WHTEPECOB U 00pasza >KU3HH
00I1IeCTBA;

6) sxos10rHYecKoOe BOCIIUTAHME:

JKOJIOTMYECKUWA MPHOPUTET OTHOLIEHHM C MPUPOAOM, KAK MCTOYHUK
CYILIECTBOBAHMS )KM3HHU HA 3€MIIE;

IIOHUMAaHUE rJ100aJIbHOTO Xapakrepa  3KOJOTHYECKUX npoOJeM,
AKOJIOTUYECKUX HKOHOMHUYECKMX IMPOLECCOB B COCTOSHUM NPUPOJHOM U
COLMAIIBHOM CPEbI;

OCO3HAHUS HEOOXOAMMOCTH UCIIOJIb30BaHUS JIOCTUAKEHUW XUMHUM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHBIC HEMPUSATHS, MPUHOCIIINE BpPEI OKPYKAIOMIEW MPUPOIHON Cpele,
HaBBIKM MPOTHO3UPOBAHUS KOJIOTHUYECKUX MOCIEACTBUI MpeAPUHUMATEIIbCKON
NEeATEeNIbHOCTU U MPEOTBPACHUS UX;

MexyHapOIHbIA Pa3BUTOTO SKOJIOTHYECKOTO MBIIUICHUSI, KYJbTYPhI, OMbITa
NEATeNIbHOCTU TJIABHOM  HAIpaBJICHHOCTH, HABBIKOB PYKOBOJACTBA HMH B
MO3HABATEIbHOM, KOMMYHUKATUBHON M COLIMAIIBHOM MpPAKTHUKE, CIIOCOOHOCTEN U
YMEHUM, aKTUBHO MOJJEPKUBAIOIINX UIEOIOTHIO TeMOodoOuu;



7) HEHHOCTH HAYYHOI'0 ITO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIAS COBPEMEHHOMY
Pa3BUTHIO HAYKU U OOLIECTBEHHOM MPAKTUKU;

[lonumanue crneunukd XUMUM KaK HAayKd, OCO3HAHUS €€ JIBIJKEHUS B
paMKax HAy4YHOIrO MBIIUIEHUS, CO3JaHUs LEJOCTHOCTU NpEACTaBiIeHUs 00
OKpYXKaluUleM MHUpe KaKk O €IWHCTBE NPUPOAbI M YEJIOBEKAa, B I[O3HAHUU
3aKOHOMEPHOCTEH U YCIIOBUHN COXPAHEHUS €CTECTBEHHOI'O PaBHOBECHS,

yOeXKIEHHOCTH B 0CO00M WHHOBALMOHHOCTH XUMHUHU JUJIi COBPEMEHHOM
IMBWIM3aLUMA: B €€ T'yMaHUCTUYECKOM HANpPaBICHHOCTM U BaXXHOM pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaIbHOM KYJIBTYPBI, UYTO CBS3aHO C MpoOIeMaMH
Pa3BUTHS YEJIOBEYECTBA — PECYPCHOM, DHEPrETUYECKOM, MUIIEBOM W OCHOBHOM
0e30MacHOCTH, B Pa3BUTUHM HAYKH, 0OECIIEYeHHs YCIOBUI MPOrPECCUBHOIO TPya
Y DKOJIOTMYECKOU KOM(OPTHOM JKU3HB KaXKJ0r0 ujieHa 0OIIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTU: IIOHMMAHWE IIPUHIUMIIOB METOJ0B
NO3HAHUS, MPUMEHEHUE B HAYYHBIX HayKaX, CIIOCOOHOCTH TOJydaThb 3HAHUS IS
aHanu3a U 00BICHEHUS MEPCIEKTUB OKPYKAIOIIETO MUPA U IPOUCXOAIINX B HEM
U3MEHEHMM, HaBBIKM JieJlaTh OOOCHOBaHHBIE BBIBOJbI HAa OCHOBE IMOJIYYECHUS
Hay4YHBIX (DAKTOB M (PAKTUYECKUE JAHHBIE C 1I€JIbIO IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIHO HCIIONIb30BaTh XMMHMUYECKUE 3HAHMUSA IS
peleHus: npo6JyieM B €CTECTBEHHBIX KU3HEHHBIX YCIOBHUSAX;

UHTEPEC K MIO3HAHUIO U UCCIIEA0BATEIIBLCKON NEATEIBHOCTH;

CHOCOOHOCT M CIIOCOOHOCTH K  HENpEepbIBHOMY OOpa3oBaHHUIO U
caMO0Opa30BaHUIO, K AaKTMBHOMY IIOJYyYEHHUIO HOBBIX 3HAHUU 10 XHMHUU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMU;

HHTepec kK 0COOEHHOCTAM TpyAa B PazIWYHBIX BUIAX NPOEeCcCHOHATBHOU
NEATEIIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yNbTaThl OCBOCHUS Y4eOHOTro mpeamera «XuMHsS» Ha
YPOBHE CpeHEro oouiero o0pa3oBaHus BKIOYAKOT:

3HAYUMBbIE U1t dbopmupoBaHus MUPOBO33PEHUS o0y4JaroImmxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIeHAYYHbIE MOHSATHS, OTpaXKarolllne
IIEJIOCTHOCTh HAYYHBIX KaPTUH MUPA U CHEIU(PUKY METOJ0OB MTO3HAHUS, BIUSHUE B
HAay4YHBIX HayKaxX (MaTepusi, BEUIECTBO, JHEPTHUsl, SIBICHUE, NPOLECC, CHUCTEMA,
Hay4YHbIi (akT, MNPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
uccienoBanue, HabIeHUE, U3BMEPEHHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE TEXHOJOTUYECKHE NEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKaTHBHBIE, PEryJIATUBHBIC), obOecrnieueHue oOecrieueHus
(YHKIMOHAIBHOM TPAMOTHOCTH Y COLMATIbHBIX HABBIKOB 00 y4arOIIUXCS;



CIIOCOOHOCTH oOyyJarommxcst HCIIOJIb30BaTh OCBOCHHEIC
MEXJIUCUUIUIMHAPHBIE,  MUPOBO33PEHUYECKUE  3HAHUS U YHUBEPCAJbHBIC
TEXHUYECKHUE JECUCTBUSA B ITIO3HABATEILHOU U COLIMAIIBHOMN ITPAKTHUKE.

MeTtanpeaMeTHbIE Pa3MBIIUIEHUS PE3YJIbTATHI OBIAJEBAIOT YHUBEPCAIbHBIMU
y4eOHBIMM  TMO3HABATEJIBLHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSMU.

Buaanenue YHHUBEPCAJIbHBIMU y4eOHbIMU MO3HABATEJIbLHBIMHU
AEeMCTBUAMM:

1) 6a30Bble JJOrHYecKHe JeCTBUS:

CaMOCTOSITEIbHO  copMynMpoOBaTh W aKTyaJIM3UpPOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ PACCMOTPETh;

OTIPENENIATh 1IeJIU JEATCIIbHOCTH, 3aJaBaTh IapaMeTpbl U OMNPEICIsATh
KPpUTEPUU UX JOCTHXKCHUM, COOTHOCHTH PE3YJbTaThl  JCSITEIBHOCTH  C
MOCTaBJICHHBIMU BparaMu;

UCIIOJIK30BaTh TMPH OCBOCHUW 3HAHUW TPUEMBI JIOTUYECKOTO MBIILICHHUS —
MOMYJIIPHBIE XapaKTePHBIC JJIEMEHTHI TMOHATHH W COXPaHATh WX B3aWMOCBS3b,
UCITOJIB30BaTh COOTBETCTBYIONINE TTOHATHUS JIJI1 OOBSICHEHUS OTACIIBHBIX (DaKTOB U
00BEKTOB;

BLIOOp OCHOBaHWUW W KPUTEPUEB Ui HAIMOHAJIBHBIX BEIIECTB M
SKOHOMHUYECKOTO 00OCHOBAHUS;

COXpaAHSAIOTCS TPUYUHHO-CICACTBEHHBIC CBSI3M  MEXIY HU3YyYaeMBIMH
SIBJICHUSIMH,

CTPOUTH JIOTHYECKUE pacCyXkacHUs (MHIYKTUBHBIC, JECIYKTHBHBIC, TIO
aQHAJIOTHUSIM), BBISBISTH 3aKOHOMEPHOCTH M TMPOTHUBOPEYHUS B PacCMATPUBAEMBIX
SIBICHUAX, (DOPMYJIUPOBATH BHIBOJIBI U BHIBOJIBL;

IPUMEHSATh B TPOIECCe MO3HAHMS, UCIIOIb30BaTh B XUMUU CHMBOJIHMYCCKHE
(3HAaKOBBIC) MOJIEJIH, TPEOOPA30BBIBATH MOJICIBHBIE MTPEICTABICHUS — XUMUYECKUI
3HaK (CHMMBOJI) OJJIEMEHTa, XHUMHYECKYIO (QopMyny, ypaBHEHHE XHUMHYECKOTO
COCTOSIHUSI — TIPH YCJIOBHUU COOJIFOACHUS TEOPETUUYCCKUX ITO3HABATEIbHBIX M
MPaKTUYECKUX 3aja4, MPUMEHSITh Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS IS
OTMCaHMS XapaKTEPHBIX MPU3HAKOB N3y4YaeMBbIX BEIIECTB U BaKHOE 3HAUCHHUE.

2) 0a30BbIe MCCIeI0BaATEIbCKHE IEMCTBUSA:

BJIAJIETh OCHOBAMHW METOJIOB HAYYHOI'O MO3HAHMS BEIIECTB M YCTOMYHMBOIO
KJIMIMATa;

dbopMyITHpPOBATH IEIH U 3a7a9H UCCICAOBAHMS, UCITOIH30BATh ITOCTABICHHBIC
1 3apaHee c(hopMyIMpOBaHHBIC BOIPOCHI B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI JUIsI (POPMHUPOBAHUS TUIIOTE3 B CTOPOHY MPABUIBHOCTH BBICKa3hIBAEMBIX
CYXJEHUM;

o0JyiaaTeIb HABBIKOB CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS M IPOBEICHUS
YYEHUUECKUX SKCIIEPUMEHTOB, COBEPIIEHCTBOBATH MCCIEIOBaHWS, HAOMIOIaTh 3a
XOJIOM  Ipolecca, CaMOCTOATEIBHO  NPOTHO3UPOBATH  €r0  pe3yibTar,



(dopMynrpoBaTh 000OLIEHUS U JI€NaTh BBIBOJbI OTHOCHUTEIBHO JOCTOBEPHOCTH
pE3yJIbTATOB HCCJEAOBAHMS, MPEACTABISIET COOOW OOOCHOBaHHBIM OTYET O
MpoJieIaHHoN padore;

NpuoOpEeCTH  OMBIT YYEHHUECKOW  HCCIIEIOBATENIbCKOM U MPOEKTHOM
NEeSATENbHOCTH, O0ECHeYUTh BO3MOXKHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY
NOMCKY METOJOB pELICHHUS MPAaKTUYECKUX 3a7ad, IPUMEHECHHIO pa3IMYHbIX
METO/I0B [IO3HAHUS.

3) pabora ¢ nunpopMmaunmeii:

OpPUEHTHPOBATLCS B PaA3JIMUYHBIX MCTOYHMKAX HWHPOpManuu (HAy4yHO-
NOMyJIApHAsl JUTEepaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPaBOYHBIC MOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATH WHQPOPMAIUIO PA3IMYHBIX BUIO0B U (OpM
peACTaBICHUs, OIIEHUBATh €€ JJOKa3aTeIbHOCTh U HEMTPOTUBOPEUUBOCTH;

dbopMynUpoBaTh 3aNPOChl U MPUMEHSTh PA3JIMUHBIE METOJbI MPU MOUCKE U
orbope uH(pOpMAIMU, HEOOXOJMMBIC ISl BBINIOJTHEHUS HAyYHBIX 3ajad
OTIpPEJICTICHHOTO THUIIA;

npuoOpecTd OMNBIT HKCIOJIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX ITOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOpPaTh  ONTUMAJbHYHO  (opMy  TIpeACTaBICHUS
uHopMaIK (CXEMBbI, FpapuKU, TUArpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM SA3BIK B KauyeCTBE CpEJACTBA MpU paboTe C
MEIUIMHCKUMH  JAHHBIMHU: TPUMEHSATh MEXNpeaMeTHble ((du3uueckue W
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIBI, POpMYJIbl, a00peBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W  MPeoOpa3oBBIBATH 3HAKHUCO-CUMBOJIMYECKHE CpEACTBA
BUIUMOCTH.

Biaanenue YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMHA AeMCTBUSIMM

3a/1aBaTh BOMPOCHI MO CYIIECTBYIOIIEH 0OCYXKIaeMOil TeMe B XOJ€ Jauanora
u/unu OO0CY)KIICHHS, BBICKA3bIBATh HJEH, (HOPMYTUPOBATH CBOM TPEIJIOKCHHUS
OTHOCHUTEIHHO BBITIOJTHCHHSI TIPE/ITIOKEHHOM 3a/1a4H;

JIOCTUTAETCSl C TPE3CHTAIMEH Pe3yJbTaTOB TMO3HABATEIHLHOW JCSTEIBHOCTH,
MOJTYYEHHBIX CAMOCTOSATEIFHO UM COBMECTHO CO CBEPCTHUKAMU MPH MPOBEICHUH
XAMHYECKOTO JKCTIEPUMEHTA, MPAKTUISCKONH pabOThl IO MCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaTU3aliy MPOEKTa MPOEKTa U (HOPMYTUPOBAHNH BHIBOIOB
Mo pe3yJbTaTaM TMPOBEAEHHBIX HCCIEJOBAHUN ITyTEM COTJACOBAHMS TO3UIUN
B X07I¢ OOCYXJICHHUS 1 0OMEHA MHEHHUSIMH.



Bﬂaue}me YHUBEPCAJIBHBIMHU PETYyJASATUBHBIMHU }Z[CﬁCTBHSIMH:

CaMOCTOSITENIbHO  IUIAHUPOBAaTh U H3y4aTb CBOK  IIO3HABATEIBHYIO
NESTENbHOCTh, ONpEeAeNsas €€ ILedu M 3aJayd, KOHTPOJIMpOBaTb MU IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH AJITOPUTM JEUCTBUN MPU BBHINMOJIHEHUU HAYYHBIX
U HCCJENOBAaTEIbCKUX 3aJad, BbIOMpaTh HambOosee 3(PPEeKTUBHBIA crmocod uX
PELICHHS C YYETOM IMOIYYEHHUS] HOBBIX 3HaHHM O BELIECTBAX U pabOunX peakiusx;

U3yYUTh CaMOKOHTPOJIb CBOEH JAEATEIbHOCTM HAa OCHOBE CaMOaHalu3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHBI
11 KJIACC

[Ipeamer pe3ynbTaThl 0cBOeHHS Kypca «OOIasi 1 HeOpraHU4YecKass XUMMUSI»
OTpaXarorT :

chOpMUPOBAHHOCTh  TPEJACTABICHUM: O  XUMHUYECKHMX  HCTOYHHUKAX
€CTECTBEHHO-HAYYHOW KApPTHUHBI MUpPA, POJA XWUMHUH B IO3HAHWUM NPUPOIBI, B
Pa3BUTHUU MBIIUICHUS] U KYJIbTYpPhl JUYHOCTH, €€ (QYHKIIMOHAJIbHAS TPaMOTHOCTD,
000CHOBaHHasi JJIsi  pEIIeHUs  TMPAKTUYECKUX 3aJad H  DKOJOTHYECKH
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

obecrieynBaeT CHUCTEMYy OOECICUCeHHs] 3HAHUM, KOTOpas BKJIIOYAaeT B ceOs:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMUYECKUH 3JEMEHT, aToM, M30TOI, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSIPHBI 00BEM,
BAJICHTHOCTD, AJIEKTPOOTPHUIATEIILHOCTh, CTEIICHb OKUCICHUS, XUMHUYECKasl CBS3b

(KOBaJI€eHTHass , WOHHAasg, METAJUIMYECKasi, BOJOPOAHAsA), KpUCTaJUIMYECKas
pemérka, BUIOBl  XHUMHUYECKOTO  KJIMMAara, pPacTBOPEHUE,  DIIECKTPOJIUTHI,
HEBJICKTPOJIUTHI, AIEKTPOJIUTHYECKAS JIACCOLMALHNS, OKHCJIUTEND,
BOCCTAHOBHUTEIIb, CKOpPOCTH YMEpPEHHOTO pexuma, XUMHUYECKOE

PaBHOBECHUE); TEOPUU U 3aKOHBI (TEOpHUS DIIEKTPOJUTUYECKON COLMaNn3aluu,
nepuoanyeckuii 3akoH JI. M. MenneneeBa, 3aKOH COXpAaHEHHSI MACC BEIIECTB,
3aKOH COXpaHEHUs W TNPEBpPALICHUS DSHEPruu TMpPHU PeakUUsX peakuui),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3BIK XUMHH, MHUPOBO33PECHUYECKUE 3HAHUS,
KOHCTUTYLUMOHHOCTbh B OCHOBE IMIOHMMaHHS PUYUHHOCTU U CUCTEMHOCTH,

c(hOpMHUPOBAHHOCTh YMEHHI BBISBISICT XapaKTepHBbIC MPU3HAKK TOHSITHH,
COXpaHSieT WX B3aWMOCBS3b, COOTBETCTBYIOIIME IIOHATUS IIPU ONUCAHUU
HEOPraHWYECKNX BEUIECTB U UX SBIICHUU;

c(hOpMUPOBAHHOCTb YMEHUN HCMOIb3YeT XUMHUYECKYI0 CHUMBOJIUKY IS
cocTaBieHUs (OpPMYyJ BEHIECTB M OCHOBHBIX NPUYUH, CHUCTEMATHYECKYIO
Homenknarypy (MIOITAK) u TpuBHasibHble Ha3BaHUS OTJEIbHBIX HEOPTaHUYECKUX
BelleCcTB (yrapHbld ras, yrileKMCIbli ra3, aMMHuak, raméHasi U3BeCTh, HeraméHast
U3BECTh, MUThEBAS COJIA, IUPUT U JPYTHUE);



c(OPMHUPOBAHHOCTh YMEHUN OIpEAENICHUs] BaJE€HTHOCTH U  CTENEHH
OKHUCJICHUS 3JIEMEHTOB B COEAMHEHUSAX YETBEPTHOI'O COCTaBa, BUJA XMMUYECKOU
CBs3M (KOBaJIEHTHAs, HOHHAs, METAJJINYECKasl, BOJOPOHAs) B COEAMHEHMSIX, TUIIA
KPUCTAJNINYECKOM pEHmETKH KOHKPETHBIX BEIIECTB (aTOMHas, MOJIEKYJspHas,
MOHHAsI, METAJUTMYECKas ), XapaKTepa Cpeibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB. COCITMHEHUS;

c(OpPMHPOBAHHOCTh YMEHUU COXpaHSET MPUHAJICKHOCTh HEOPTaHMYECKUX
BELIECTB 10 UX COCTABY K OIpPEAEIEHHOMY KJacCy/TpynnaM COeIUHEHU (IpOCThie
BEIIECTBA — METAJJIbI U HEMETAILJIbl, OKCHJIbI, OCHOBAHHUS, KUCIOThI, aM(pOTEpHbIE
TUAPOKCHUJIBI, COJIH);

CdopMUPOBAaHHOCTh YMEHUN PACKpPBIBAET CMBICI MEPUOAMYECKOro IpaBa
JI. 1. MennieneeBa U BBIBECTH €r0 CHCTEMATHU3UPYIOLIYIO, OOBSCHUTEIBHYIO H
IPOrHOCTUYECKYIO (PYHKIIHIO;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB JJIEMEHTOB 23iieMeHTOB 1—4 mnepuogoB Ilepuognyeckoid CUCTEMBI
anemeHToB 1. . MeHeneeBa, WUCMONB3ysl MOHATUS «S-, P-, O-3JI€KTPOHHBIC
opOuTANINY», «IHEPreTUYECKUE YPOBHM», OOBSACHAS 3aKOHOMEPHOCTH H3MEHEHMS
CBOMCTB JJIEMEHTAPHBIX DJJIEMEHTOB M MX CBS3€Ml MO MepuojaM U Tpyliam
[Tepnoguueckoit cucteMsl dyieMeHTapHbIX 31eMeHTOB Jl. M. Menaeneena,;

chOpPMHUPOBAHHOCTh ~YMEHMH  XapaKTepH30BaTh  (OMHUCHIBATh)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX BEHIECTB  PA3JIMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKON CBSI3U MEXKAY HEOPraHHMYEeCKUMH
BEIIECTBAMU C TTOMOIIBI0 COOTBETCTBYIONINX (DU3UYECKUX SIBJICHUH;

pa3paboTaHHbIE METOAbl OMpENEICHUS XUMHYECKOTO COCTOSHHUS — I10
pa3IMYHBIM BO3JEHUCTBHUSAM (KOJMYECTBO M COCTAB PEArupyloLIUX BEIIECTB,
TEIUIOBOE BO3JCHCTBUE, OOYCIOBJIEHHOE CTENEHBIO OKHUCICHHS DJIEMEHTOB,
00paTUMOCTBIO, PA3IMYHBIMU KaTaJIU3aTOpPaMu);

c(hOpPMHUPOBAHHOCTh YMEHUU COCTABIISIET YPAaBHEHUS Pa3JIUYHBIX THUIIOB,
MIOJIHBIE M COKpAIlIEHHbIE YPAaBHEHUSI HOHHOTO OOMEHA, YCJIOBHSI CYIIECTBOBAHMSI,
IIPU KOTOPBIX 3TU COCTOSHUS UAYT 10 KOHIA;

c(OpMUPOBAHHOCTh YMEHUI MPOBEACHUs MCCIEAOBAHUMN, OATBEPKIAIOIINX
KAUYECTBEHHBI COCTaB pA3JUYHBIX HEOPraHWYECKUX BEIIECTB, pPAcCIlO3HABAaTh
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX
BEILECTB;

chOpMUPOBAHHOCTh ~ YMEHUH  pPacCKphIBAaeT CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBHUTEIBHBIX METOJOB TIyTeM COCTaBleHUs OamaHca OamaHca JTHX
0aJ1aHCoB;

cOpMUPOBAHHOCTh YMEHUH OOBSACHSIET JAMHAMHUKY SKOHOMHYECKOTO
COCTOSIHUS OT PA3IUYHBIX (DAKTOPOB; XapakTep CMEMICHUS XUMHYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHUX Bo3zaeicTBuil (mpunuun Jle larene);

c()OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XUMHUYECKHUE IPOLIECCHI,
COTJIACOBAHME HA OCHOBE IIPOMBIIIJIEHHOIO IIOJYYEHHs] CEPHOW KHCIIOTHI,
aMMHaKd, a Takxke CHOPMHUPOBAHHOCTH MPEACTaBICHUNU 00 OOIMX HAYyYHBIX
MIPUHIIMIIAX U SKOJOTMUYECKUX MTPOOJIeMaX XUMHUUYECKOTO TPOU3BOJICTBA;



ChopMUpOBaHHOCTh YMEHUN MPOBOJUT PACUETHI C UCIIOJIH30BAHUEM MOHSATUM
«MaccoBasi JOJis BEIIeCTBA B PAacTBOpE», OOBEMHBIX OTHOIICHUW Ta3a MpH
XUMUYECKUX PEaKIUsAX, Macchl BeNIeCTBa WM 0ObeMa rasa MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACChl WJIM 00BbEMa OJIHOTO W3 BEIIECTB B (PU3MUECKUX
BELIECTBAX, TEIUIOBOrOo 3(@exkra Ha OCHOBE COXPAaHEHMsSI MAacChl. BEIIECTBA,
MPEBPAILCHUS U COXPAHEHUE SHEPTUH;

c(OPMHPOBAHHOCTh ~ YMEHUH  COOJIOJAaeT  MpaBWja  MCIOJIb30BaHUS
XUMHYECKOM TOoCyAbl M J1abopaTOpHOro OOOpYIOBaHUsA, a TaKke IMpaBuia
oOpaleHusi ¢ BEHIECTBAMH B COOTBETCTBUM C JHEPTHUYHBIMU DPE3yJIbTaTaMU
71a60paTOPHBIX XUMUUYECKUX IKCIIEPUMEHTOB;

c(hOpMUPOBAHHOCTh YMEHUM IUJITAHUPOBATH U MPOBOAUTH XUMHUYECKUI
AKCIIEPUMEHT (pa3padoTKa nepokcuaa, O0ObIBISHHOTO B pa3paboTke KaTalu3aTopa,
ONpENIEJICHHE PACTBOPOB BEUIECTB C IOMOUIBIO YHHMBEPCAJIbHOTO HHJIMKATOPA,
BIIUSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOT'O COCTOSIHMSI, COCTOSIHUE
MOHHOTO OOMEHa, KauyeCTBEHHOE COCTOSIHHME Cyib(ar-, KapOOHAT- M XJIOPH]-
AHMOHOB, Ha KaTMOH aMMOHUSI, PEUICHUE SKCIEPUMEHTAJIbHBIX 3aJlady MO TeMam
«Metamb»y u «Hemeramipl») B COOTBETCTBUU C OOIICTPUHATHIMU ITPaBUIIAMHU
TEXHUKU O€30MacHOCTH TPH HCMOJBb30BAHUM DSHEPreTUUYECKUX BEIIECTB U
1a00paTOPHBIX YCTAHOBOK, PE3yJIbTaThl XUMUUYECKOTO JKCIEpUMEHTa B (opme
3amucel COOTBETCTBYIOIIMX BEIIECTB U (OPMYIMPOBAHUS BBIBOAOB IS
000CHOBaHUS ITUX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW TIIATEILHO aAHAJU3UPOBATh XHUMUYECKYIO
uHpOpMAIIMIO, TIOJYYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpPEACTBA MAacCOBOM
KOMMYHHKaUuu, IHTEpHET U Apyrue);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOMAET MpaBuja SKOJIOTHUECKOrO JUACPTO
MOBE/ICHUSI B OBITY W TPYIOBOM JESITEIILHOCTH B LEISAX COXPAaHEHUS CBOETO
310POBbSI U OKPYIKAIOIIEH MPUPOIHON CPEJIbI, OCO3HABATH OIMMACHOCTH BO3/ICHCTBHUS
Ha JKUBBIE OPraHU3Mbl OIPEJEICHHBIX BEILIECTB, MOHMMAas CMBICI IIOKAa3aTems
[TJIK, nosicHATh Ha mpUMeEpPax METOAbI PYKOBOACTBA U MPEIOTBPAIIATH UX BPETHOE
BO3JICMCTBUE HA OPraHU3M YEJIOBEKA;

JUTsE OOYYaroIIMXcsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS: YMEHUE
NPUMEHSThH 3HaHHsI 00 OCHOBHBIX JOCTYITHBIX METO/IaX IMO3HAHUS MAaTEPHAIBHBIX U
JKOJIOTMYECKUX aCIEKTOB;

JUISE  CIENBIX MW CIHA0OBUASIIMX yYalIuXCs: HAYYUTHCS HUCIOJIB30BATh
penbeHO-TOUECUHYIO cucTeMy, o0o3HadeHHyo JI. bpaiins 3amuceiBaet hopmyiy.






TEMATHUYECKOE INTAHUPOBAHHUE

11 KJIACC
No HasBanue pa3zenoB u TeM mporpaMmbl
/I

Paznea 1. TeopeTruueckue 0CHOBBI XHUMHUH

1.1 Crpoenue atomoB. [lepuoanyueckuii 3akoH u
ITepnonnueckas cucrema 1o snementam /1. W.
MenneneeBa

1.2 Ctpoenue BeniectBa. MHOrOoOpasue BelIecTB
1.3 Xumuueckue nporeccol

Uroro no pazneny

Paznen 2. Heopranuveckasi XuMus

2.1 Meramisl

2.2 Hewmetamibl

2.3 CBsi3p HEOPTaHUYECKUX M XUMHUUYECKHUX BEIIIECTB
Uroro no pazneny

Paznen 3. Xumus u :KU3Hb

3.1 IlpousBoacTBO ® MNPHUMEHEHHWE BEIIECTB U

MaTepragoB
3.2 XuMMS H )KU3Hb
Hroro no pazneny
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME

KonnuecTBO 4acoB

Bcero KOHTpOJ’IBHBI@ HpaKTI/I‘IeCKI/IC

11
66

paboThI paboThI
1 1
1
1 1
2 3

DnektpoHHbIe (1U(poBHIES)
o0Opa3oBaTeIbHbIE PECYPChI



IHOYPOYHOE IIVTIAHUPOBAHHUE

11 KIIACC
No Tema ypoka KonnuecTBo yacos [Hara DIIEKTPOHHBIE
/I Bcero Konrtponbubie Ilpaktnueckne H3YICHUA nuQpoBbIe
paboThI paboTHI o0Opa3oBaTeTbHbIC
pecypchl
Paznen Nel «Teopernueckue ocHOBBI 00111 XUMUM (6 4acOB)
Tema Ne 1 «Baxxueiime MOHITHS U 3aKOHBI XUMUN»(6 9acoB)
1. HayuHple METO/IbI TO3HAHUSI BEIIECTB M XUMHYECKUX 1 1.09

siBJIeHU OCHOBHBIE TTOHATHUSI XUMUHU.
Boansbiit nacTpykTax no Th.

2. CrexnoMeTpuyecKre XMMUIECKHE 3aKOHBI 1 5.09
3. XUMHYECKUU dJIeMEHT. ATOM. DJIEKTPOHHAs 1 8.09
00paboTKa aTOMOB
4, TlpaBuia 3amoTHEHUS SHEPTETUICCKUX YPOBHEH 1 12.09
Tewma 2. Teopus crpoenus aroma. [lepuoanueckuii 3axkoH u [lepuoandeckas cuctema xuMmudeckux smemeHToB JI.J. Menneneena (24)

5. Ilepuoauyeckuii 3akoH u Ilepuoauueckas cucrema 1o 1 15.09
anementTam J[. . MenpeneeBa, ux CBs3b C
COBPEMEHHON TEOPUEN aTOMOB

6. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB dJIeMEHTapHbIX 1 19.09
AJIEMEHTOB U UX COCIUHEHUH IO TPYIIIaM H
nepuojaM. 3Ha4eHHUE MePUOTMIECKOTO MpaBa u
cucTeMbl 2JieMeHTOB nuTanus /(.M. MenaeneeBa B
HayKe O Pa3BUTHHU

Paznen Ne2 «Xumuueckas craruka (Yuenue o Beuectse)» 10 yacos
Tema Ne 3 «Ctpoenue BeniecTBa»(4 4acos.)



No Tema ypoka KonnuecTBo yacos [Hara DIIEKTPOHHBIE

n/n Bcero Kourtponbsubie IlpakTtnueckue H3YICHHA 1u(ppoBbIC
paboThI paboTHI o0Opa3oBaTeTbHBIC
pecypchl
7. CrtpoeHue BellecTBa. XUMHUYECKas CBSI3b, €€ BU/IBI; 1 22.09

MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOM CBSI3U.
Bopoponnas cBs3b

8. T'mOGpunuzanus JeKTPOHHBIX OpOUTAIEe U reoMeTpHs 26.09
MOJIEKYIL.
9. BaneHTHOCTb. DNEKTPOOTPUIATENIBHOCTh. CTETEeHb 1 29.09

OKHCJICHU:. BGHICCTBa MOJICKYJIAPHOTO U
HCMOJICKYJISIPHOT'O BCIICCTB

10. MHoroo6pasue BeecTB B OKPY>KaroleM MUpeE. 1 3.10
Tema Ne 4 «Cmecu u pactBopbI» (6 4acoB)

11. TlpenmoskeHue 0 TUCIEPCHBIX OOCYKICHUIX. 1 6.10

12 VcTuHHBIE ¥ KOJUIOUIHBIE PacTBOPBI. MaccoBast q0JIs 1 10.10
BEII[ECTBA B PaCTBOPE

13. VpoBHM XUMHYECKOH opranmu3anuu Bemects. Cucrema 1 13.10
3HaHuM o Beuiectre. (Pelienue 3a1ay Ha pacTBOPHI)

14. TloBTopenwue u 00006IICHUE TTO TeMaM 1-3 1 17.10

15. TecroBas KOHTpOIBHAsT paboTa Mo TeMe 20.10
«Teopernyeckue OCHOBBI XUMUN. XUMHUYECKAS 1 1
CTaTHKa.

16. Amnanu3 paboThl, pa300p TUITUYHBIX OIIHOOK 1 24.10

Paznen Ne3 «Xumuueckasi fuHamuka (Y4yeHUe 0 XUMUYECKUX peakiusax) 19 yacos.
Tema Ne 5 «Xumudeckue peakiuu 1 ux oo1as xapakrepuctuka. OCHOBbI XUMUYECKOU SHEpreTUKn» (4 daca)



o/

17.

18.

19.

20.

21

22.

23.

24,
25.

26.
27.

28.

Tema ypoka KonnuecTBo yacos [ara
Bcero Konrtponbnbie Ilpaktnueckne H3YICHHA
paboThI paboThI

Xumunueckue peakuuu. Kiaccudukanus XuMuyeckux 1 27.10
peaKIui B OPraHUYECKON U HEOPTAHUYECKON XUMHUMU.
Tennoseie b dexTh peakiui. Ouranenus, 1 7.11
TEPMOXMMHUYECKUE YPABHEHUS.
OHTponus 1 10.11
Pemenne 3amau 1

Tema Ne 6 «Kunerndeckre MOHITHS M 3aKOHOMEPHOCTHU MTPOTEKAHUSI XMMHUYECKUX peakiuin» (3 yaca)
CxopocTh XUM. peakiuii. @akTopbl, BIUSIOLNIAE HA 1 14.11
CKOPOCTbh XHM. PEAKIIUH.
O6paTtuMocCTh XUM. peaxKuui. Xumunueckoe 1 17.11
paBHOBECHE.

Pemenne 3ananunii mo teme: «CKOpocTh xumuueckoir 1
peakum» U «XUMUYECKOE PABHOBECHE.

Tema Ne 7 «PacTBOpBI 351€KTpoauTOB. Peakiiun B pacTBopax 371eKTpoauTOB»(12 yacoB)

DNEeKTPONUTHYECKAs TUCCOIAAIINS 1
Cunbable  u  cnabble  anekrponuTsel.  Crenmens 1
JTUCCOLUALN

Peakuuu nonnoro ooMena. BogopoaHslil mokaszaTenb. 1

[IpakTuueckas padota 1. «YcnoBus reuenuss PUO no
KOHIIA.»

I'maponn3 opraHnyecKuX U HEOPraHMYECKUX BELIECTB.

DNEeKTPOHHBIE
uudpoBbIe
oOpasoBaTeyibHbIC

pecypchl



No Tema ypoka KonnuecTBo yacos [Hara DIIEKTPOHHBIE

/I Bcero Konrtponbnbie Ilpaktnueckne H3YICHHA nuQpoBbIe
paboThI paboTHI o0Opa3oBaTeTbHBIC
pecypchl
29. Ilpaktuueckas padota Ne2. I'maponus comneit 1 1
30. OBP B BoJHBIX pacTBOpax 1
31. Pemenue 3axay no reme OBP 1
32. XUMHYECKHE UCTOYHUKHU TOKA. DJIEKTPOJU3 pacTBopoB 1
U paciiaBoB. CriocoObl MOMy4eHHS] METAJIIOB.
33. Pemenue 3aganue no teme: «'uapoaus» u 1
«DNEKTPOIU3»
34. TloBTropeHue u 0600IIEHUE TEMBI 1
35. HUroroBoe TecTHpOBaHUE IO TEME 1

Paznen Ne 4 «Xyumuyeckue 3J€MEHTHI M UX COSJIMHEHUS Ha OCHOBE MEPUOANYECKOM cuctembl» (17 yaca)
Tema Ne 8 «Metanbl 1 UX BakHeHMe coequHeHus» (9 4acon)

36. Meramibpl — XUMUYECKHE DJIEMEHTBI M MPOCTHIE 1
BEIIECTBA

37. Mertamnsl rnaBHbIxX noarpymni. CTpoeHue.

38. Mertaibl MIaBHBIX TOATPYITT. XUMHUYECKUE CBOWCTBA
39. Metamibl MOOOYHBIX TTOATPYIIIL.

40. Tlomy4yeHUE U TPUMEHEHHE METAIIJIOB.

e

41. Koppo3us mMeTaios.

42. TlpaxTudeckas pabora Ne 3.  Pemenue
AKCIIEpMMEHTAJbHBIX 3aJad 10 TeMme: coeauHeHus 1 1
menu U xkeine3a. Th



No Tema ypoka KonnuecTBo yacos [Hara DIIEKTPOHHBIE

/I Bcero Konrtponbnbie Ilpaktnueckne H3YICHHA nuQpoBbIe
paboThI paboTHI o0Opa3oBaTeTbHBIC
pecypchl

43. TloBTOpenue u 0600IICHHE.

44. KountponbHas padora Ne 2 mo teme «MeTtamibl U UX
BaXHEHIIINE COCTUHEHUS .

1 1

Tema Ne 9 «HemeTambl 1 X XapakTepucTuka (5 4acoB)

45. HemeTayibl — XUMHYECKHE DJIEMEHTHI U TIPOCTHIC
BeniecTBa . CTpoeHue, pu3nveckue CBOMCTRA.

1

46. Hemertauipl — XMMHYECKUE DJIEMEHTHI U IMPOCTHIC

BEIIECTBA , XUMUYECKHE CBOMCTBA. 1
47. OOmas xapakTepUCTHKA raJOTeHOB U UX COSTUHCHHM 1
48. TloBTOpenue u 0600IICHHE 1
49. KontponbHas padota Ne 3 o reme «HeMeTamnsl u ux 1
XapaKTEPUCTUKA.

1

Tema Ne 10 «O60011eHIE 3HaHUN 0 METAJIaX U HeMeTautaxy (3 Jaca)
50. CpaBHuTenbHas XapaKTePUCTUKA METAJIJIOB,

HEMETAJJIOB M UX COCIUHCHUI. 1
51. OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCTMHECHUN U 1
B3aUMOCBSI3U MEXY HUMH.
52. OcHOBHBIC KJIACCHI HCOPTAHUYCCKUX COSTUHCHUIN 1 1

B3aUMOCBA3U MCKY HUMHU.

Paznen Ne 5 «Knaccudukaiusi 1 B3auMOCBSI3b HEOPTaHUUECKUX U OPraHUYECKUX COCTUHEHUI» (9 4acoB)
Tema Ne 11 «KnaccudpuKauma n B3aMmocBA3b HEOPraHMYECKMX M OPraHUYEeCKUX CoeANHEHNI» (6 YacoB)

53. Knaccudukanusi OpraHMuecKuX U HEOPTraHUIECKUX



o/

54,

55.

56.

S7.
58.

59.

60.

61.
62.
63.

64.

Tema ypoka

COE€IMHEHU.

O6o0uieHne  3HaHM O  HEOPraHUYECKUX U
OPTaHUYECKUX PEAKIUAX U UX KIACCUPUKAIIHS.
OpraHudeckre U HEOPTaHUYECKUE BEIEeCTBA B )KUBOU
pUpoIe

[Ipaktuueckas  pabora Ne4 mo Teme: Pemienue
AKCIIEPUMEHTAIBHBIX  3a/lad [0  Paclo3HABAHUIO
OpraHNMYeCKUX U HEOPTaHUYECKUX BEIIECTB.
[ToBTOpeHue u o6o0IIeHHE.

Kontponbshas pabora Ne 4 o teme «Knaccudukarms

U CBOWCTBA OPraHUYECKUX M  HEOPTAaHUYECKUX
COEeIMHEHUI»

Tema Ne 12 «IIpon3BocTBO U MPUMEHEHUE BEUIECTB U MATEPUATIOB) (5 4acoB)

CoBpeMEHHOE XUMHUYECKOE ITPOU3BOJICTBO.
[IpOMBIILITIEHHBIN CUHTE3 aMMHUAKa

[IpompblIlLIEHHBIE CTOCOOBI MOTYUYCHUSI XUMUYECKHUX
BelecTB. [Ipon3BOACTBO CEpHOM KUCIOTHI

Meramtyprusi.
BemectBa n MaTepuaisl BOKpYT Hac.
BemectBa n MaTepuaisl BOKpYT Hac.

Tema 13. MeTobl no3Hanusi B XuMuu. OCHOBBI XUMHUECKOM 3KoJorHu (3 yaca+?2)

HaquLIe MECTOJbI ITO3HAHUA BCIICCTB U XUMHWYCCKUX

Bcero Konrtponbnbie Ilpaktnueckne H3YICHHA

1

1
1
1

1

KonnuecTBO 4acoB

DNEeKTPOHHBIE
uudpoBbIe
oOpasoBaTeyibHbIC

pecypchl



No Tema ypoka KonnuecTBo yacos [Hara DIIEKTPOHHBIE

/I Bcero Konrtponbnbie Ilpaktnueckne H3YICHHA nuQpoBbIe
paboThI paboTHI o0Opa3oBaTeTbHBIC
pecypchl

SIBJICHUU.

65. EcrecTBeHHOHay4Hasi KapTUHA MUpPA. XUMHUYECKasI 1
KapTHUHA TPUPOJIbIL.

66. Xumuueckoe 3arpsi3HEHHE OKPYKaroIeil Cpeibl U €To 1
MOCJIC/ICTBUSI.

67. PesepBHOE Bpems 1

68 PesepBHOE Bpems 1

OBILEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 68 4 4



YYEBHO-METOANUYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI U1 YYHEHUKA

YUYEBHUK XUMUSA 10 KJACC H.E. KY3HELOBA, A.H. JIEBKHH, M.A. IIATAJIOB

N3JIATEJBCKUN IIEHTP «BEHTAHA-TPA®»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

Xwumus. 11 knace. Meroaunueckoe nmocooue M.A. [llaranos
IIU®POBBIE OFPA3OBATEJILBHBIE PECYPCHI 1 PECYPCHI CETU UHTEPHET

https://fipi.ru/#submenu:navigator-podgotovki
OdunumnanbHbin cant PUMNU
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