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HHOACHUTEJBHAA 3AIINCKA

[Tporpamma o XuMuu Ha YpOBHE cpeHero obmiero oopasoBanus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6OpazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoii denepanuu, pean3yonnux OCHOBHBIE
o0pa3oBaTeslbHbIE NIPOrpaMMbl, 1 OCHOBHBIX MOJ0KEHUH «CTpaTeruu pa3BUTUS BOCIMTAHUS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MPOrpaMMbl MO XHWMHUH, K OIPEACTCHHUIO O0Omei
CTpaTeruy 0O0y4eHUs, BOCIIMTAHUS U Pa3BUTHUSA O0y4aroIUXCs CPEICTBAMU y4eOHOro ImpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMIJIM KOHLIENTYaJIbHBIC ITOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COJEp)KaHMsI, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHHE, IOJIy4aeMO€ BBITYCKHUKaMU  001eo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIEJOCTHOM CUCTEME XUMUYECKOr0 00pa3oBaHusl. DTU LIEHHOCTH KacaloTCs
IO3HAHUS 3aKOHOB IPUPObI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YeJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanusyercs xumudeckoe oOpa3oBaHHe OOy4yarOIIMXCSl Ha YpPOBHE CpeaHero oOmiero
o0pa3oBaHMs CpeAICTBAMU y4eOHOro mpeamera «XUMHs», COAepKaHUE U MOCTPOEHUE KOTOPOTO
olpesieNieHbl B IPOrpaMMe MO0 XUMHM C Y4ETOM CHeUu(UKH HAyKd XUMHM, €€ 3HAaueHus B
MO3HAHUM IPUPOJIbI U B MAaTEpUAIbHOM JKU3HU OOILECTBA, a TAaKKe C YYETOM OOIIMX Liesied U
IOPUHIUIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpEIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHsI KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 pOjb B COBPEMEHHOM
LIMBUJIM3AlMU, B CO3/aHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCUT CBOM BKJIaJd B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHo B3auMoOAEWCTBYS C JpYrMMHM €CTECTBEHHBIMM HayKaMH, XUMHUSA CTajla
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmecTBa. CoBpeMeHHas XMMUS KaK HayKa CO3MJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTHMI HaIlpaBJIeHa Ha PELIEHUE INI00ANBHBIX MPOOJIeM YCTOMYMBOTO PAa3BUTHUS
4eJI0BEYECTBA — ChIPHEBOM, SHEPIeTUYECKOH, MUIIIEBOM, IKOJOTUUECKOM O€30MacCHOCTH U OXPaHbl
3/10pPOBBA.

B cootBercTBUM ¢ OOIMMM LEISIMU M NPUHLUIAMU CPEIHEro oouero odpa3oBaHus
conepkanue npeamera «Xumus» (10—-11 knacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKU3Hb COLMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBngomuMy  IpeaMeTa «XUMHs SBISIFOTCS 0a30Bble Kypchbl — «Opranuyeckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKkast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUsI KOTOPBIX
ABIISIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUHN MO0 HEOPraHUYECKOW XUMUH (C BKJIIOUEHHEM
3HaHUH U3 001el XUMUK) U OpraHruyeckoi xumun. PopMUpOBaHKE JaHHOHN CHCTEMBbI 3HAHUH MTPH
M3YYEHUHU TpeaMeTa 00ecredrBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOT000Opa3usl BEIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.
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Crpykrypa comepxkanusi KypcoB — «Oprannueckas xumusi» U «OO011as 1 HeopraHudeckas
XUMHUS» cHOPMHUPOBAHA B TIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
OonpeAci€HHbIX TEOPETUUYECKUX YpOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMYECKUX M AJIEKTPOHHBIX IMPEJICTABICHUH O CTPOCHUHU BEIIECTB.
Cenenuss 00 M3y4aeMbIX B KypCe€ BEIIECTBAX HAIOTCS B PAa3BUTHU — OT YTJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHUU IOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Tox HOBBIM YIJIOM 3peHHS B IpeaMeTe «XHMHs» 0a30BOTO YPOBHS pacCMaTpPUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS TEOPETHUYECKH MaTepuanl |
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas ¥ HEOpPraHWYECKass XUMHUsS» O0YJaIOIIUMCS TPEJOCTABISAETCS BOSMOXHOCTh OCO3HATh
3HAUYCHHUE TEPUOJUYECCKOTO 3aKOHA C OOIIETEOPETHUYECKHX M METOJOJIOTMYECKUX ITO3UIIHH,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Ennnas cucrema 3HaHUM O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOEHUHU, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B TO3HABAaTEIbLHON U
MPAKTUYECKON EsTeNIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHMIO YBAKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M TPAKTHUCCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOIeMax, CBA3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICTUBATh MH(POPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUSI 3HAHUMU, peleHus
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B menom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMH M TEOPETUUYECKUMH MPEINOCHIIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHHH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B mnane pemieHus 3amad BOCHUTAHUS, Pa3BUTHUS W COLMATU3AIUU O0YYarOIIMXCs
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOJABI K OMPEACNICHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE YHUBEPCATbHBIX yUEOHBIX JIEHCTBUM, MMEIOIINX
0a30BO€ 3HAUYCHHE /ISl PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUs MPoOJieM, MOUCKa, aHAJIU3a U
o0paboTku wuHPOpPMAIUU, HEOOXOMUMBIX s TPUOOpPETEHHs] OMbITa MPAKTUYECKOH U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B ITO3HAHUU XUMHHU.

B mpakTuke npenonaBaHus XUMHUY Kak Ha YpOBHE OCHOBHOTO 00IIIero o0pa3oBaHus, Tak U
Ha YPOBHE CPEIHET0 001Iero 00pa3oBaHus, IPH ONPEACICHUN COICPKATEITHHON XapaKTePUCTUKA
nejaeil M3ydeHWs NpeJMeTa HalpaBlIEHUWEM MEePBOCTENIEHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHUYECKOW HAyKM Kak o00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM IEATETbHOCTH YEJIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKHM 3PEHUS TAaKOW MOAXOJ K ONPENCICHHIO IeJIeH H3y4eHUs
MpeMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CoracHO JaHHOM TOYKE 3pEHUSI TJIaBHBIMU IEISIMU U3YICHHS TIPEIMETA SIBIISIFOTCS



. dbopMUpOBaHHE CHCTEMBI XHMHUYECKUX 3HAHMM Kak BaKHEHIIeH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOM KApTUHBI MHpA, B OCHOBE KOTOPOW JIexkKaT
KJIIOUEBbIC MOHATHUS, (pyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUH XHUMHH, OCBOCHHUE S3BIKA
HAyKH, YCBOGHUE U IOHUMaHUE CYIIIHOCTH JOCTYIHBIX 00001IEHIIT MUPOBO33PEHYECKOTO
XapakTepa, 03HaKOMJICHHE C UCTOPHEH UX Pa3BUTHS U CTaHOBIICHHUS,

J (hopMUpOBaHUE U Pa3BUTHE MIPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XHMHUYECKHUX pEaKIuil, HEOOXOAMMBIX I MPHOOPETEeHUs YMEHHI
OpPUEHTHPOBATHCS B MUPE BEIECTB M XUMHUECKHUX SIBIICHUH, IMEIOINX MECTO B IPUPO/IE,
B IIPAKTUYECKON U MOBCETHEBHOM KU3HU;

J pa3BUTHE YMEHHI U CIIOCOOOB JeSITEIHbHOCTH, CBA3aHHBIX C HAOIIOACHUEM
U OOBSICHEHHEM XHMHUYECKOTO HKCIEPUMEHTa, COOJIIOJICHHEM TIpaBWl O€301acHOrO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTumM, conepxarenbHas XapaKTepUCTUKA LEIel U 331a4 U3y4eHUs MpeaMeTa B
IporpaMMe 1o XUMHUN YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPUTETAMU B
cucTeMe cpeaHero odmiero oopasoanus. CeroHs B MPENojaBaHUU XUMHH B OOJBIICH CTEIICHU
OTIaéTCs MPEINOUYTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha TIOATOTOBKY BBITYCKHHKA 00IIe00pa3oBaTeNbHON OpraHW3alny, BIAACIONIETO HE HAOOpOM
3HaHUH, a (DYHKIMOHATBLHOM TI'PaMOTHOCTBIO, TO €CTh CHOCOOAMHM W YMEHHUSMHU aKTUBHOTO
MOJTyYCHHUS 3HAHUH U IPUMEHEHUS MX B pealIbHOW KU3HHM ISl PEHICHUS TIPAKTHYECKUX 3a/1ad.

B cBsi3u ¢ oTUM mnpu uM3ydyeHUHM mpeaMeTa «XHUMHs» JOMHHHUPYIOIIEe 3HaueHue
nproOpeTaroT TaKKUe el U 33a9H, KaK:

ajanrtanus OoOyYalIIMXCS K  YCJIOBHSIM JMHAMHUYHO  Pa3BUBAIOUIETOCS  MUDA,
dbopMHUpOBaHHE MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITUIO TPAMOTHBIX pELICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIICCTBAMH U WX IPUMCHCHHUEM;

dbopMupoBaHre y OOYyYaIOIIUXCSl KIFOUYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTEHIIHI),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHJIOB JESATEIHHOCTH: PEUICHUS MPOOIIeM,
MOMCKA, aHanmu3a M o00paboTKu uHGOPMAIMU, HEOOXOTUMBIX JUIsi MPUOOPETEHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TAKXKe JUIA OLEHKHU C
MO3ULIUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLECCOB
Ha OpTaHMW3M YeJIOBEeKa U MPUPOIHYIO CPENy;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, NHTEIJIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0Oydaromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHHM B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIBb30BATh COBPEMEHHbIE HH(POPMAILMOHHbIE
TEXHOJIOTUH JIUIsl TIOMCKA M aHAIKM3a Y4eOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMHUYECKOTO
COJIepKAHUS;

(dbopMHpOBaHKE U Pa3BUTHE Y O0YUYAIOIINXCSI aCCOIIMATUBHOTO M JIOTMYECKOTO MBITIUICHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOJIUMBI, B
YaCTHOCTH, NPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyYaromuxcs YOeKAEHHOCTH B TyMaHHCTUYECKOH HalpaBIeHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
IPUPOJIONOIB30BAHUS, TOMOJHEHNUS SHEPreTHUYEeCKUX PECypcoB U COXPaHEHHs NPHPOIHOTO
PaBHOBECHSI, OCO3HAHHUSI HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHHS K TPUPOIE M CBOEMY 37I0POBEIO,
a Takke MPUOOPETEHUS OMbITa MCIOIH30BAHUS MMOTYICHHBIX 3HAHUN TSl IPUHSATHUS TPAMOTHBIX
pCIICHUH B CUTYAITUAX, CBI3aHHBIX C XUMHUCCKUMH SBJICHUSMHU.

B yueOHoM mutane cpenHero oouiero oOpa3oBaHus npeaMeTr «XuMus» 6a30BOro ypoBHS
BXOJIMT B COCTaB MPeIMETHOH 00sacT «EcTecTBeHHO-HAYYHBIEC TTPEIMETHI.

OO11ee ynca0 4acoB, OTBEAEHHBIX Ui U3yYEHHUsS XMMUHU, Ha 0a30BOM YpOBHE CpETHETO
obmero oopazoBanus, coctasisieT 68 yacon: B 10 kmacce — 34 vaca (1 gac B Henento), B 11 kiacce
— 34 4aca (1 gac B HezemIO).



COJAEPKAHUE OBYYEHUA

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuMu4ecKkuii smeMeHT. AToM. Sapo aroma, HU30TOMNBI. DJIEKTPOHHAS 000JI0UKA.
DHepreTUYecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacripesielieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTypalys aTOMOB.

Ilepnonnueckunt 3akoH u Ilepuoaudeckas cucrema xumudeckux osnemeHros JI. .
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmyeckod CHUCTEMBI XMMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTHIX U CIIOKHBIX BEIIECTB
10 rpyHIaM U nepuojam. 3HaueHUe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKas CBsS3b. BUABI XMMHUYECKOM CBs3M (KOBaJEHTHas
HEeNoJIsipHasl U TOJspHAas, MOHHas, MeTauinyeckas). MexaHusmbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpoOTpULATENIbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJTINYECKON PEIIETKU.

[TonsiTue o aucniepcHbIX cucreMax. VIcTUHHBIE U KOJJIOUIHBIE pacTBOpbl. MaccoBas nois
BELIECTBA B paCTBOPE.

Knaccupukanuss Heopranmdeckux coeanHeHHWid. HomeHkarypa HEOpraHMYECKHX
BEUIECTB. ['eHeTHYeckas CBA3b HEOPIaHWYECKUX BEIIECTB, INPUHAMICKAUX K Pa3IUYHBIM
KJIACCaM.

Xumnueckass peakuusa. Knaccudukanms XUMHUYECKMX peaklUii B HEOPraHUYECKOW U
OpraHMYEeCcKON XMMUHU. 3aKOH COXPAaHEHHS] MACChl BELLIECTB, 3aKOH COXPAHEHUs U MpEeBpallleHus
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBHCHUMOCTh OT Pa3MYHbIX (akTopoB. OOpaTUMble peakLUu.
XnMuueckoe paBHOBecHe. DakTOpbl, BIUSAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle Hlatense.

Onexrponutuyeckas nuccoruanusa. CuibHble M ciaalble 35eKTpoiauThl. Cpena BOAHBIX
pacTBOPOB BEIIECTB: KHUCIas, HEUTpanbHasl, IIeT0YHAasl.

OKHCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DKcrepuMEHTANIbHbIE METO/bl M3YYEHHUs BEIECTB U WX IPEBPAIICHUN: JIEMOHCTpAIUs
tabmun «llepuonuueckas cucremMa xumudeckux snemeHtoB J[. U. MenneneeBay, u3zyueHue
MoJieJIe KPUCTAJUIMUECKUX pElETOK, HaOJII0JAeHHEe M ONHCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHWe MNEepOKCHIa BOJOpOJa B MPUCYTCTBUHU KaTalu3aTopa,
OTpefieNIieHUuE Cpe/ibl PaCTBOPOB BELIECTB C MOMOIIbIO YHUBEPCAIBLHOTO WHIUKATOpA, peakluu
HMOHHOTO0 OOMeEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTh XUMUYECKOU PEAKIII.

Pacuérnsle 3anaun.

Pacuérbl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIUNA, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pacuéThl ¢ UCIIOJIB30BAaHUEM TOHATHUS «MACCOBAs J0JIS BEIIECTBAY.

Heopranuueckasi xummust

Hewmerannsl. Ilonoxenue HemertamioB B Ilepuonmyeckoil cucTeMe XHMHUYECKUX
anemernToB JI. M. MennaeneeBa m 0COOEHHOCTH CTpoeHHsi aTomoB. Du3nyeckue CBOWMCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).
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XUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAJUIOB (raJloTeHOB, Cepbl, a30Ta, (ocdopa,
yriepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJOPOAHBIX
COCTMHEHUH).

[IpuMeHeHrne Ba)KHEUILINX HEMETANIOB U UX COCIUHEHUN.

Merasisl. [lonoxenue Meramuios B [lepuoanueckoi cucreMe XUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000JOYEK aToMOB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTauoB. CIUlaBbl METAIIOB. DJIEKTPOXMMHUYECKUHU DS HampsHKeHUH
METAJIJIOB.

XUMHUYECKHE CBOMCTBA BaXXHEHIIUX METAJUIOB (HATPUM, Kajaui, KalblUil, MarHuu,
QIIOMUHUH, IUHK, XPOM, XKEeJIe30, MeJlb) U UX COCTUHEHUH.

OO6mre ciocoObl oy4eHUst MeTayuIoB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUS BCILECTB M HUX IPEBPAIICHUNA: H3y4EHUE
KOJIEKIMH «MeTaJulbl U CIUIaBbI», 00pa30B HEMETAJIOB, PELICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4,
HaOJIOZICHWE U ONHMCAHUE JIEMOHCTPALMOHHBIX M J1aDOpaTOPHBIX OIBITOB (B3auMoJeicTBHE
TUAPOKCUA AIIOMHUHMSI C pacTBOPaMM KHUCJIOT U IIEJI0ueH, KaueCTBEHHbIE PEaKIIMM Ha KAaTHOHbI
METaJlIoB).

Pacuérnsble 3anaun.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJHMUYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMH BEUIECTB, pacdéThl Macchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOAYKTOB PEAKLIUH, €CIIH OJIHO U3 BEIIECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Posnb Xxumun B o6ecrieyeHnn 3K0JI0rMYECKO, SHEPreTHYeCKOl U NHIEeBOH 0e301acHOCTH,
pa3BUTUU MeAULMHBL. [IoHATHE 0 HayUYHBIX METOaX [TO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHI.

IIpencraBnenus o0 OOIMX HAy4YHBIX HPUHLIMUIAX I[POMBIIUIEHHOIO IOJTY4EHUS
BAKHEHILINX BELIECTB.

YenoBek B MHMpEe BEUIECTB U MAaTEPHUAIOB: BaXKHEWILME CTPOUTEIIBHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i 3JIEKTPOHHUKHU,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XuMHUsl ¥ 370pOBbE 4YENIOBEKa: MpaBUjia HCIIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOr0 MCIOJIb30BaHMsI ITPENapaToB ObITOBOM XUMUH B TOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBA3€H NMPH U3ydeHUU OOIIeH U HEOPraHUYECKOM XUMHUH B
11 xnacce ocymiecTBiseTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK W NOHSTHUMH, ABJISIOUIMNXCA CUCTEMHBIMU JJIS OTJENBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAy4YHbIE TOHATHS: HAaydHbIH (akT, rumoresa, 3aKoH, Teopus,
aHaJIN3, CUHTE3, KJIaccu(puKaus, NepuoIM4HOCTb, HaOII0I€HNE, SKCIIEPUMEHT, MOIEIMPOBaHNE,
U3MEpEHUE, SBIICHUE.

®dusuka: marepusi, JHEprusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, WU30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, PU3NYECKUE BEIUYUHBI U €IMHULIBI X U3MEPEHUSI, CKOPOCTb.

buonorusi: kieTka, opraHusM, sKocHUcTeMa, Ouochepa, Makpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

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

TexHomorus:  XUMHYeCKas  MPOMBIIUIEHHOCTb,  METAUIYpTrus,  HPOU3BOICTBO
CTPOUTEINIBHBIX MATEPHAITIOB, CEJIbCKOXO035IICTBEHHOE TPOU3BOJICTBO, MUILEBAS IPOMBIIIIIEHHOCTb,
¢dapmainieBTUYECKasT ~ MPOMBIIIJIEHHOCTh,  MPOU3BOJACTBO  KOCMETHYECKUX  IPEnaparos,
IIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUaoBs, JJIEKTPOHHAs IIPOMBIIIIIEHHOCTD,
HAHOTEXHOJIOTUH.



ITNIAHMPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

@®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYYarOIIUMUCS
IporpaMM cpegHero oobmiero oopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBeTCTBHM € CHCTEMHO-ACSTEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeiMeTa « XMMUS» Ha YPOBHE CpeHEro o011ero o0pa3oBaHus BbIIEICHbBI
CJIEIYIOIINE COCTABIIAIOILNE:

OCO3HaHHE OOYYAIOUIMMUCS POCCUMCKON TIpa)IaHCKOW HASHTUYHOCTU — FOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIECIEHHUIO;

HaJIM4YMe MOTUBALIUU K O0YYEHUIO;

IeJICHAPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUN JTMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaromUXCsi PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, TMPUCYIIUMH LEJIOCTHOM CHUCTEeME XHMMHYECKOTO
oOpa3zoBaHusi;

HaJIMYUEe TPABOCO3HAHMS JKOJOTUYECKOW KYIBTYphl M CIIOCOOHOCTH CTaBUTh WENU U
CTPOUTH )KU3HEHHBIC TIAHBI.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHHS NpeaMeTa «XHUMHs» TOCTUTAIOTCS B €IWHCTBE
y4eOHOI M BOCIHTATEIBHOW JEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
TpaXIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMHU W MPAaBHJIAMH IIOBEICHUS,
CIOCOOCTBYIOLIUMH IIpOLIEcCaM CaMOIO3HAHMS, CAaMOPa3BUTHSA M HPAaBCTBEHHOT'O CTAHOBJIICHHS
JUYIHOCTH 00YYArOIINXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMUS» OTPakKaroT chOopMUPOBAHHOCTH
OTIBITA ITO3HABATEIHHON U MPAKTUIECKOH AEATEIBHOCTH 00YJaIOIIIXCS IO peaTU3aIliy IPUHSITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

0CO3HaHMS 00yYarOIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00S3aHHOCTEH, YBaXKEHHS K
3aKOHY U TPaBOIIOPSIKY;

MIPEJICTABJICHHUS] O COIMAIbHBIX HOPMAax W MpaBHJIaX MEXKIUYHOCTHBIX OTHOIICHWH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW JESTEIbHOCTH PU CO3/IaHUM Y4EOHBIX MPOEKTOB,
pelIeHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, JTOTHKY U apTYMEHTHI IPyTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOU NEesITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY M HAYyYHOMY HACIICIHIO OTEYECTBEHHOMH
XUMUH;

YBaKEHHUS K IPOIECCY TBOPYECTBA B OOJIACTH TEOPUU W TPAKTUYECKOTO NPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHKEHHsS] HAyKH €CTh Pe3yJbTaT JUINTENIbHBIX HAOI0JICHHH,
KPOITOTIIMBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB, TOCTOSTHHOTO TPY/a YUEHBIX U TIPAKTUKOB;

MHTEpeCa W TII03HABATEIbHBIX MOTHBOB B TMOJYYECHHMM U TOCIEAYIOIIEM aHaIu3e
UHPOPMAIIAHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHOW XHUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEICHHUS;



CIIOCOOHOCTH OIICHMBATh CUTYallUH, CBSI3aHHBIE C XHMHYECKUMHU SIBICHHUSIMH, U
NPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpPAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEICHUE U MOCTYIKUM CBOMX TOBApHUIIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUM STUX TOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHMsI IIEHHOCTEH 3740poBOro M 0Oe30macHOro obpasza >KU3HHM, HEOOXOIMMOCTHU
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOMroIcHHsT MpaBuil 0E30MacHOr0 OOpAaIeHUs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN
YKU3HU U B TPYIOBOM IS TEIbHOCTH;

MOHVMAHUS IIEHHOCTH TMPaBWJI WHIUBUIYATHbHOTO M KOJUIGKTHBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHUS TOCJIEICTBUN W HEMPHITHS BPEIHBIX MPUBBIUCK (YHOTPEOICHUS ATKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATEIbCKOM JEeSTEIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JI€ATEIbHOCTH;

YCTaHOBKM HAa AaKTHMBHOE Yy4YacTHE€ B pPEUICHUM MPAKTUYECKHX 3a7ad COLUATbHON
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3y4eHUIO0 MpodeccHil pa3iuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBKEHHUSA K TPYAY, JIOASIM TPYyJa U pe3yJbTaTaM TPYA0BOM 1A TEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIAMBUAYaJbHON TpaeKTOpUU OOpa3oBaHMS,
Oynymeil mpodeccuu u peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4ecKOro BOCIMTAHMSI:

9KOJIOTUYECKH 11€71eCO00Pa3HOr0 OTHOIICHUSI K IPUPOJE, KAK UCTOYHUKY CYIIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUA TTI00aTLHOTO XapaKkTepa HKOJOTHUECKHUX MPOOIIeM, BIUSHHUS YKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HaHUSI HEOOXOAMMOCTH MCTIOIb30BAHMS TOCTHKEHUN XUMUU JJIS PEIICHUSI BOITPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HEMPUATHS JACUCTBUHN, MPUHOCAIINX BPEI OKpYKAroIeld MPUPOIHON cpere,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsATHBIE HYKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJU4MUsl PA3BUTOIO SKOJOTUYECKOrO MBILUICHUS, 3KOJOTHYECKON KYyJIbTYphl, OMNBITA
JEATETLHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS WMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) HEeHHOCTH HAYYHOI0 MIO3HAHUS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTUKY;

MMOHUMAaHUS CHEeNMU(PUKH XUMHUH KaK HayKd, OCO3HaHUA €€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUU [IEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €JUHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHWM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrnr IpoOieM COXPaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XHWMHH JUIsl COBPEMEHHOW ITMBHWJIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHOW POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJbTYpbI, pEIIEHUN TJII00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, THUIIeBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
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00€CIIeYeHUN YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOTr0 YiIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTHM: IIOHMMAaHMs CYIIHOCTM METOJIOB II03HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
yYMEHHUs J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M HMEIOIIMXCS TaHHbBIX
C LEJIBIO ITOJIY4EHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCII0JIb30BaTh XMMUYECKUE 3HAHUSA IS peIIeHus IpodiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpPEca K MO3HAHUIO U HCCIIEN0BATEIBCKON JESTEIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BAHHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSMU;

UHTEpeca K OCOOCHHOCTAM Tpylda B pa3IuuHbIX cdepax MpodecCHOHATBHON
JIeATEIbHOCTH.

METANIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ysIbTaThl OCBOCHHsSI YU4EOHOTo mpeamera «XHMHS» Ha YpPOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMBbIC JUIsI (POPMHPOBAHUS MHUPOBO33PEHUSI OOYYAFOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIEIOBAaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYyTHE);

YHUBEpCaJbHbIE  y4ueOHBIE  JACHCTBUSA  (TIO3HABATEINbHEIE, KOMMYHHUKATHBHBIE,
peryiasTHBHBIC), oOecneunBaronye (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYYAIONIMXCS  MCIOJb30BaTh  OCBOCHHBIC  MEXIUCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBHUS B II03HABATEIbHOU U
COLMAJIbHOM MPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHHUBEPCAIbHBIMH Y4e€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OgJiajieHne YHUBEPCAJIbHBIMH YYeOHBIMH MO3HABATEIbHBIMH JAEHCTBUSIMH:

1) 6a3oBble JIOrHYecKme AeCTBUSA:

CaMOCTOSITENILHO (POPMYJTUPOBaTh W aAKTyaJIM3HpPOBATh MPOOJIEMY, BCECTOPOHHE ¢
paccMaTpuBaTh;

OTPENENIATh LEIH JEATSILHOCTH, 3ajJaBas IMapaMeTpbl W KPUTEPUH HUX JIOCTHIKCHUS,
COOTHOCHTD PE3YJIbTAThI ICATEIILHOCTH C MTOCTABJICHHBIMHU IIEIISIMHU;

HCIIOJIb30BAaTh IMPU OCBOCHHU 3HaHUU HpI/IéMBI JJOTUYCCKOT'O MBINIJICHUSA — BBIACIIATH
XapakTepHbIC TMPHU3HAKKM TIOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIBH30BATh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u fIBJ'IeHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPHH JIJISI KIIACCH(UKAIINY BEIIECTB U XUMHUCCKUX PEAKIIHIA;

YCTaHaBJIMBATE NPUIHNHHO-CICACTBCHHBIC CBA3U MCKIY N3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, I0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCEHATE B IMPONECCE MMO3HAHUSA, UCITIOJIB3YEMbBIC B XUMHUH CUMBOJMYCCKUE (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUU — TPU PEIICHUH YIeOHBIX



MI03HABATEJIbHBIX U IPAKTUYECKUX 3a7a4, IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE IIPEACTABICHUS IS
BBISIBJICHHS XapPAKTEPHBIX IIPU3HAKOB HU3y4acMbIX BEIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HccIeI0BaTeIbCKHE JeHCTBHUSA:

BJIIETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEAKLUM;

¢dbopmMynHMpoBaTh WLENM W 3aaydl  KMCCJIEIOBAHHUSA, HCIOJIb30BaTh IIOCTABICHHBIE H
CaMOCTOSITENIbHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIaJICTh HAaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M IPOBEICHUS YYECHHYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb OOOOLIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTUYET O MPOICIAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOW HCCIE0BATENbCKOH M TPOEKTHOM JEATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOAOB peIIeHUs
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

3) paGora ¢ ungopmanmeii:

OpUEHTHPOBATbCS B PA3IUYHbIX HCTOYHMKAX HHGopManuu (HAYy4HO-IOMYJIsSpHas
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOcoOMs, pecypcbl VHTepHera),
aHATM3UPOBATHh HH()OPMAIHIO PA3TUYHBIX BUAOB U ()OPM IPEACTABICHNUS, KPUTUIECKH OIICHUBATh
€€ JI0CTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

(dbopMynIHpOBaTh 3ampochl M MPUMEHSTH Pa3IMYHBIE METOABI MPH TOUCKE U OTOOpe
uHpopMaLnu, He0OXOAUMOM Ui BBITOJIHEHHS YUeOHbIX 3aay ONpeeIEHHOIO THIIA;

pUOOPETaTh OMBIT MCIOIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BbIOMpaTh ONTUMAIbHYIO (OPMY HPEACTaBIEHUs UHPOpMALUK (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

HCIOJIb30BAaTh HAYYHbI $A3BIK B KadeCTBE CpEIACTBA IpU paboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((pU3NUYeCKue M MaTeMaTHYeCKUe) 3HAKu U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MTPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

OgiajeHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3aJjaBaTh BOIIPOCHI 110 CYLIECTBY 00CYX/1aeMOU TeMBI B XOJI€ UANOra W/UiIu JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYIIaTh C MpPE3EHTalUEN pe3ysbTaTOB MO3HABATEIbHON N1€ATEIbHOCTH, MOJY4YEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU [P BBIIOJHEHUM XMMHYECKOIO
AKCIIEPUMEHTA, MPaKTUYEeCKONW pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluu y4eOHOro mpoekta M (OpMYIMPOBATH BBIBOJBI IO pPE3yJbTaTaM NPOBEAEHHBIX
MCCIJIEIOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0/€ 00CYXK/IeHUs 1 OOMEHAa MHEHUSIMH.

OByageHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMH ACHCTBUAMM:

CaMOCTOSITENIHO TJIAHUPOBAaTh M OCYLIECTBIIATH CBOIO MO3HABATENIbHYIO JAESTEIbHOCTD,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPU BHINIOJHEHHM YY4EOHBIX M MCCIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOIEHKH.
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INPEAMETHBIE PE3YJIbTATbBI

11 KJIACC

IIpenmetHble pe3ynabTaTbl OCBOEHHs Kypca «OOmas M HEOpraHudeckas XUMHs»
OTPAXKAIOT:

C(OPMHUPOBAHHOCTb IMPEACTABICHUH: O XMMHUYECKOH COCTaBISIOIIEH €CTeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIBTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM I'paMOTHOCTH, HEOOXOAMMOHN s
pelIeHHs MPAKTUYECKHX 3a/1a4 U SKOJIOTUYeCKH 000CHOBAaHHOTO OTHOIICHUS K CBOEMY 370POBBIO
U IIPUPOJIHOU Cpene;

BJIAJICHAE CHCTEMOM XMMHYECKUX 3HAHUHM, KOTOpas BKIIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHUS (XMMHYECKUIT DJIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHbIE OPOUTAIH aTOMOB, MOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BaJICHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJICHTHAas, MOHHAs, METAJUIMYecKas, BOJOpOJHAs),
KpUCTAJIJIMYECKAsl  PELIETKA, TUIIBI XMMMUYECKHUX  pEakUuid, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAsT JUCCOLMALMA, OKUCIIHUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOJIUTUUECKON
auccounuanuu, nepuoanueckuil 3akod Jl. M. MenzeneeBa, 3aKOH COXpaHEHHUs MAacChl BELIECTB,
3aKOH COXPAHEHHUs M NPEBpAlllEHUs SHEPTUU NPU XUMHUYECKHX PEaKLMAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIe)KAllUe B OCHOBE ITOHUMaHUS
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTUYECKHE CBEIACHMS O CBOICTBAX,
COCTaBe, MOJYYEHUU M Oe30MacHOM MCIIOJIb30BaHMM Ba)KHEHIINX HEOPraHMYECKUX BEIIECTB B
OBITY U IPAKTUYECKOM AEATEIbHOCTU YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHble IPU3HAKU OHATHH, yCTaHABIMBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATUS NPU ONHCAHUHM HEOPraHUYECKHUX
BEUIECTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY IJISi COCTABIICHHS
dopMyn BelIeCTB M ypaBHEHUH XUMHUYECKUX pEaKLUUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWS OTICIbHBIX HEOPraHWYECKUX BEIIeCTB (YrapHbI Tras,
YIJIEKUCHIBIA Ta3, aMMHUaK, ralméHas W3BECTb, HETrall€Has W3BECTb, NUThEBAs COJa, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPENEATh BAJICHTHOCTD U CTENIEHb OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METAJIJINYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METaJUIMYecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpPMUPOBAHHOCTh YMEHUH yCTaHABINBATh MPUHAIJIEKHOCTh HEOPIraHUYECKUX BEILIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIe BEIIeCTBa — METAJLIbI U
HEMEeTaJlJIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUABI, COJIH);

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTb CMBICH Mepuoandeckoro 3akoHa JI. W.
MengeneeBa U JI€MOHCTPUPOBATH €ro0  CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTENIBbHYIO U
IPOTHOCTUYECKYIO (YHKIINY;

cOPMUPOBAHHOCTh ~YMEHHMM XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucteMsl XUMHUECKUX di1eMeHTOoB Jl. U.
MeHzieneeBa, HCHONB3Ys TMOHATUS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U UX
COEIMHEHUH 10 neproaam u rpynnam [leproandeckoil cucTeMbl XUMHYECKHUX dy1eMeHToB /1. M.
Menneneena;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (OMHCHIBATh) OOIIKME XWMHUYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPXKIATh CYIECTBOBAaHUE
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TE€HETUYECKOM CBS3H MCKAY HCOPraHMYCCKUMH BCIICCTBAMHU C ITOMOIIBIO ypaBHeHI/Iﬁ
COOTBETCTBYIOIINX XHMUYECKUX PEaKITHii;

c(OPMHPOBAHHOCTh YMEHHS KJIACCH(PHUIMPOBATH XUMHUYECKUE PEAKIIMH MO PA3IUYHBIM
npuU3HakaM (YUCITy W COCTaBy pEarupyromux BEIIeCTB, TEIUIOBOMY J(G(dEKTy peakiuH,
U3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUI COCTABIISITh YPAaBHEHUS PEAKIIUN Pa3IHYHBIX TUIIOB, TIOJTHbIC
U COKpAIlEHHBIC YPaBHEHUS PEaKIMi MOHHOTO OOMEHa, YUMTBIBAsl YCIOBHS, IPU KOTOPBIX 3TH
pEaKIMK UAYT 10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, IOATBEPIKIAIONINE Ka4eCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACIIO3HABATh ONBITHBIM IyTEM WOHBI,
HNPUCYTCTBYIOIIKE B BOOHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHI PACKPBIBATh CYITHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX
peaKIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIIul OT
Pa3InYHbIX Q)aKTOpOB; XapaKTep CMCUICHHUA XUMHUYCCKOI'O PAaBHOBECHA B 3aBUCHUMOCTH OT
BHelHero Bo3neiictBus (mpunimm Jle [larense);

c(OpPMUPOBAHHOCTh YMECHHH XapaKTepU30BaTh XUMHYECKHE MPOIECCHI, JICKAIIHE B
OCHOBE MPOMBIIIUICHHOTO MOJYYCHUsI CEPHOM KHCJIOThI, aMMHaKa, a TakkKe CPOpPMUPOBAHHOCTh
HpeI[CTaBJ'IeHI/If/'I 00 06HII/IX HAaYYHBIX HNPHHOHIIAX W SKOJIOTMYCCKUX Hp06neMax XUMHNYECKOI'O
MIPOM3BOJICTBA;

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ MNPOBOAWTL BBIYHUCICHHUA C MCIOJIb30BAHUCM IIOHATUA
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHMH Ta30B NPU XHUMHUYCCKHX
PEaKIHsIX, MAacChl BEIIECTBA MIIM 00bEMaA ra30B 10 H3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE WITH
00BbEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOrO 3((ekra peakinu Ha OCHOBE
3aKOHOB COXPAaHEHUS MACChl BEIIECTB, IPEBPAILECHUS U COXPaHEHHS YHEPTUN;

c(OPMHPOBAHHOCTh YMEHHIA COOJIIOIATh NIPAaBUIIA TIOJIH30BAHUS XUMHUECKOW TIOCYION H
71a00paTOpPHBIM 000PYAOBAHHEM, A TAK)KE MPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU 110 BBIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB;

C(bOpMI/IpOBaHHOCTI) YMCHI/Iﬁ IJIAHUPOBATb W BBIIIOJIHATH XUMHWYECKUHU OKCIICPUMCHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHCYTCTBUM KaTallu3aTopa, OINpeAeTeHUE Cpeibl
PacTBOPOB BEILECTB C MOMOIIBI0 YHUBEPCAIBHOI'O MHAMKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaklUH, PeakIMd HOHHOrO OOMEHa, KaueCTBEHHbIE pEaKkIMH Ha
cynbdart-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHMUS, PEIICHUE DKCIEPUMEHTATBHBIX
3agad no temMaMm «Mertamasl» U «Hemeranasl») B COOTBETCTBUM C TNPAaBUIIAMH TEXHUKU
0€30MacHOCTH NpU 00paIleHUH ¢ BEIECTBAMU U J1a0OpaTOPHBIM 000pYyI0BaHUEM, NPEACTABIATh
pe3yibTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIMPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUECKH aHAJIM3UPOBAaTh XMMHUYECKYI HH()OpMALHIO,
MOJIy4aeMYI0 U3 pa3HbIX UCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpyTux);

c(OPMHPOBAHHOCT YMEHHMH COOMIOAATh MpaBHJa HSKOJOTHYECKH IEJIecO00pa3HOro
IIOBECACHHUA B 6I>ITy n TPYI[OBOﬁ ACATCIIBHOCTH B ILECIAX COXPAHCHUSA CBOCro 3J0pOBbBA H
OKpY’Kalolled MPUPOAHOM Cpelbl, 0OCO3HAaBaTh OMACHOCTb BO3JEHCTBHS Ha JKUBBIE OPraHU3MbI
ompeeNIEHHBIX BEIIECTB, TOHUMAasi cMbIc Tokaszarens [1JIK, mosicHATh Ha mpuMepax crocoOb!
YMEHBIICHUS U MPEeIOTBPAILEHHs UX BPEJIHOTO BO3JICHCTBUS HA OPraHNU3M YeJIOBEKa;

I O6y‘-IaIOH_[I/IXC$I C OIrpaHUYCHHBIMH BO3MOXKHOCTAMH 3J0POBbBA: YMCHUC NPUMCHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUISL  CIIETIBIX W CIA0OBHASIIUX OOYYAIOIIMXCS: YMEHHE WCIOIb30BaTh penbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns ais 3anucu XuMudeckux Gpopmyi.
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TEMATHYECKOE INTAHUPOBAHUE

11 KVIACC
KosmnuecTBo yacos
Ne /i HaumeHoBaHue pa3jiesioB U TeM K 0 deKkTpoHHbIE (LM (POBbLIE)
° OHTPOJIbHbIE aKTHYecKue
NMPOrpamMmbl Bcero p p o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Pa3znea 1. Ctpoenue BemecTBa

11

1.2

10 xiracca

Pemenue 3amau. CtpoeHre aTOMOB.
[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucremMa XMUMHYECKUX
anemenToB . 1. Menaeneera

O06001IeHre U CUCTEMATU3AIIHS 33 KYPC

http://chem.rusolymp.ru/

1.3

cucrema /.M. Menpaeneena.

[Iepnonnueckuil 3aKOH U NEPUOANYECKAs

https://www.yaklass.ru/?b%01

Hroro no pasneny

2.1

Pa3gen 2. Xumnueckas cBf3b
THel XUMHUYECKON CBA3HU

Hroro nmo pazaeay

https://resh.edu.ru/

Pa3nea 3. Oprannveckue noJimmMepsbl

3.1

ITonmumepsr.Bonokna

https://resh.edu.ru/

3.2

HpaKTI/ILIeCKOG 3aHATUC

Hroro no pasneny

Pa3nen 4. XumMnueckne peakuumn

4.1

Pemenne 3amanuii mo Teme
"OKUCIUTEITHLHO-BOCCTAHOBUTEIHHBIE
peakuun"

http://school-
collection.edu.ru/collection/chemistry
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http://chem.rusolymp.ru/
https://www.yaklass.ru/?b%01
https://resh.edu.ru/
https://resh.edu.ru/
http://chem.rusolymp.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

CKOpOCTB pPE€aKuuu U BIMAHUEC HA HEC

4.2 PASTHIHBIX (AKTOPOB 3 http://chem.rusolymp.ru/
4.3 Ianponus 3
4.4 DeKTpoIin3 2 https://edsoo0.ru/
Hroro no pazaeny 10
Pa3znea 5. Beiecrsa u ux ¢cBoiicTBAa
51 MeTuaHHH: CTIOCOORI MOy HCHH 3 https://resh.edu.ru/
CBOICTBa
59 Hemertanmbl: criocoObl mosyueHus: u 2
' CBOMCTBa
5.3 Kucnorsr. Coau. OcHoBaHust 3
54 DJIeKTpOIU3 3 http://chem.rusolymp.ru/
55 Cucremartu3zanus 3HaHUH 110 pa3eny 1 http://him.1september.ru/
Hroro no pazneny 12
Pa3nen 6. [ToBTOpeHnEe OCHOBHBIX
BOMPOCOB XUMHU
6.1 Crpoenue atoma u I[13 JI..Menaencea 1 https://edsoo.ru/
6.2 CrpoeHnue BeniecTra 2
6.3 XUMHYECKUE PEAKIIUU 1
6.4 BertecTBa 1 ux cBoiicTa 1 https://resh.edu.ru/
[ToaroroBka Kk UTOrOBOM KOHTPOJIBHOM
6.5 1
pabote
Hroro no pasneny 6
OBIIEE KOJIMYECTBO YACOB I10O 34
[TPOI'PAMME
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http://chem.rusolymp.ru/
https://edsoo.ru/
https://resh.edu.ru/
http://chem.rusolymp.ru/
http://him.1september.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KoaudecTBO 9acoB
Ne Tenma VDOKa K 0 JJIeKTPOHHBbIE HU(PPOBHIE
/i yp Beero OHTPOJILHBIE PaKTHYeCKHe 06pA30BATEBHbIE PECYPCHI
padoThI padoThI

Kucnopon- u azorconepxariue

1.
BEIICCTBA (IIOArOTOBKA K 1 https://resh.edu.ru/
BXOJIHOMY KOHTPOJIIO)
BaneHTHBIE BO3MOKHOCTH aTOMOB

2. XAMHUYECKHX DJIEMEHTOB 1
Perienne 3aga4 mo reme

3. "CrpoeHue aroma" 1 http://chem.rusolymp.ru/
[Tepuonnueckuii 3aKOH U

4 nepuoanyeckas cucrema .M.
MeHnpeneeBa. 1
Enunas npuposa XUMUYIECKUX http://school-

5. CBSI3CH 1 collection.edu.ru/collection/chemistry
Pemenne 3amay mo Tuam

6. XHMHUECKO CBSI3H 1 http://chem.rusolymp.ru/
Pemenne 3amay mo Tuam

7. XAMUYECKHUX CBI3CH 1
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https://resh.edu.ru/
http://chem.rusolymp.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://chem.rusolymp.ru/

[Ipaktuxym: CocTaB BelecTsa.
Cwmecu. MaccoBas u o0beMHas

8. https://edsoo.ru/
JIOJIH.
Pemrenue 3agau mo reMme "BrIxon

9. npoAyKTOB peakiuu. IIpumecu" https://www.yaklass.ru/?b%01
Opranuueckue MoJIMMepBHl.

10. Boiiokna
[IpakTHuekcoe 3aHsITHE TIO TEME

11. "Bosokna" https://edsoo.ru/
[IpakTHueckoe 3aHITHE TIO TEME

12. "Ilnacrmacchr” http://chem.rusolymp.ru/
Pemenue 3ananuii 1o reme

13 "OKHCIUTEIBHO- http://school-

' BOCCTAHOBHTE/IbHBIC peaKiiu” collection.edu.ru/collection/chemistry

BeposiTHOCTh TpOTEKaHUS

14. XUMHYECKUX PEaKIUi https://resh.edu.ru/
CKOpOCTh peakluy 1 BIUSHHUE HA

15. Hee pa3InYHbIX (PaKTOPOB
I'maponus opraHnyeckux u

16. HEOPraHWYECKUX COCIMHEHUN
CocraBneHue ypaBHEHUH peakuu

17. http://chem.rusolymp.ru/

ruapoJjims3a
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Pemenue 3agay no teme

18. "Tumpous" http://him.1september.ru/
BsauMonmelicTBue METAIIOB C

19. TIPOCTRIMI 1 CJIOKHBIMH https://resh.edu.ru/
BelleCTBaMU

20 CriocoOsI MOTy4eHUs METAJLIOB
OnekTposn3. CocTraBieHeu

21. ypaBHEHUH AIIEKTPOIU3a

22. Cpoticsa HemeTaioB http://him.1september.ru/
Pemtenue 3amay mo treme "Mertanibl

23. 1 HEMETaIBI"

24 XMMHYECKHE CBOUCTBA KUCIIOT

o5 XHUMHYECKHE CBOMCTBA OCHOBAHUM
CucremaTu3aiys 3HAaHUH 110 TEME

26. "CBoiicTBa BelecTB"
Crpoenue atoma u 113

27. JI.1.Menneneepa http://him.1september.ru/

28. Crpoenmue BemecTsa http://him.1september.ru/

29. XMMAYECKHE PEAKIIHHI https://resh.edu.ru/
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BemiecTBa 1 ux cBoiicTBa

30. 1
O0o011aro1Iee 3aHATHE
31. 1
OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME 34
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Y4eOHO-MeTOANYECKOE O0ecTeueHre 00pa30BaTeJILHOIO Mpolecca
Oobs13aTesIbHbIE YUeOHbIe MATEPHAJIBI /ISl YUEHUKA

Xummus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe oOiecTBO
«M3parenscTBO «IIpocBenienue»
Xumus. 11 xnacc. basoseiit yposens /I"abpuensn O.C.,AKunoHepHOE 00IIECTBO

«I/I3,I[aTeJ'IBCTBO ((HpOCBeH_[eHI/IC»

MeToauyeckue MaTepuasibl IJsl YYUTEJIs
MeTtoauueckoe mocobue ist yauTess K 3aBepIIEHHON NpeMeTHON. TMHUHN yueOHukoB O.

C. I'abpuensna u ap. «Xumus. 10-11 kmace»

Lindposrie 00pa3oBaTeIbHbIE PeCYpPChl H PeCyPChl CeTH HHTEPHET

1. http://him.1september.ru Exunas xomnexuus LIOP: IIpeameTHas KOUIEKIHS «XAMUS

2. http://school-collection.edu.ru/collection/chemistry EcrtectBenHO-Hay4YHbBIC

skcniepuMeHThl: xumus. Kosiekus Poccuiickoro o61eo0pa3zoBaTebHOT0 oprajia

3. http://chem.rusolymp.ru Opranuueckast XUMUS: SJIEKTPOHHBIA YISOHUK IS CPEaHEH

IIKOJIBI

4. https://resh.edu.ru/ Buommorexa PIIII

5. https://www.yaklass.ru/?b%01 O6pa3oBaTeabHbIN HHTEPHET pecype
6. https://edsoo.ru/ bubmmoreka [LIOK
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