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I. IOACHUTEJIBHASA 3AIIMCKA

[TporpaMma 1Mo XMMHM Ha YPOBHE CpeJHETo 00IIero oopa3oBaHus pa3paboTaHa Ha OCHOBE!

®enepallbHOTO TOCYIapCTBEHHOTO O0pa3oBaTENFHOTO CTaHAAapTa CpemHero oOImero oOpa3oBaHUS,
YTBEPXKACHHOTO TpHKa3oM MwuHncTepcTBa npocsemienns Poccuiickoit ®enepammu ot 17 mas 2012 r. Ne 413 (c
W3MEHCHUSIMU U JIOTIOJIHEHUSAMH, pelakius ¢ u3MeHeHussMu Ne 732 ot 12.08.2022);

®denepansHOl 00pa3oBaTeNbHOW TPOTpaMMBbl cpenHero o0miero odpa3zoBaHusl (YTBEp)KACHA MPHKA30M
MununcrepcTBa npocsemieHus Poccuiickoit @enepanmm ot 18.05.2023 mox Ne 371) (manee — @OIT COO);

OenepanpHoll paboueil mporpaMMbl BOCIIUTAHUS, C YYETOM paclpeneN€HHBIX MO KiaccaM MPOBEPSeMbIX
TpeOOBaHUI1 K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTebHON MPOrpaMMbl CPEeJHEro 001ero 00pa3oBaHHus;

Konnenmum npenogaBaans yae6GHOTO mpenaMeTa « XuMus» B 00pa3oBaTeNbHBIX opranusanusax Poccuiickon
depepain, peaTu3yONIMX OCHOBHBIE 00pa3oBaTesibHbIC MporpaMMbl (YTBepKAEHHOH perreHreM Koternn
Munuctepctsa npocBenienus Poccuiickoii @eaepannu, npotokoi ot 3 gexadps 2019 r. Ne [TK-4Bh);

OcHOBHOH 00pa3oBaTeNbHON MPOrpaMMbl cpenHero oobmero oopazosanus I'bOY «INUJO r.0. I'opnoBka»
NPUHATON Ha 3aceJaHUM MENarorMYecKOoro coBeTa, NpoTokod oT 14.08.2023 Ne9, yTBepKIACHHOW NMPUKA30M OT
14.08.2023 Ne95.

OBIIAA XAPAKTEPUCTHUKA YYEBHOT O ITIPEMETA «XUMMWS»

Xummueckoe oOpa3oBaHue, MOTyYaeMoe BBITYCKHHUKaMU 00Ieo0pa3oBaTeIbHON OpraHU3alluy, SBISIETCS
HEOTHEMJIEMOM 4YacTbl0 HuX 00pa3zoBaHHOCTH. OHO CIYXXHT 3aBEpLIAIOIIMM 3TAallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUYEBBIX LEHHOCTEH, MPHUCYLINX LEJIOCTHON CHCTEME XMMUYECKOrO
o0pa3zoBaHMs. DTH LIEHHOCTH KacalOTCs MO3HAHMS 3aKOHOB MPUPOABI, (OPMHUPOBAHHS MHPOBO33PEHUS W 0OLIeH
KYJIbTYPBI YEJIOBEKa, a TAK)KE IKOJIOTUIECKH 00OOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U MPUPOTHOM cpelie.
Peammzyercss xumuyeckoe oOpa3oBaHne OOydYarOUIMXCS Ha YPOBHE CpeIHETo o0Imero oOpa3oBaHHS CpelCTBAMHU
yuebHOTO mpenmera «XUMUS», COACPKaHUE M MOCTPOCHHE KOTOPOTO OMpEAETCHBl B MpOrpaMMe 10 XUMHH C
yu€ToM cnenn(UKd HAyKH XUMHH, €€ 3HaYCHHs B MO3HAHUM HPUPOJABI U B MaTEpUANbHOW >KU3HU OOIIECTBa, a
TaKke ¢ y4€ToM OOLIMX IeJied M NMPHHLUIIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIIHETO
obmiero obpazoBanus B Poccuiickoii deneparum.

XuMUsI KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK UTPaeT 0COOYIO POJIb B COBPEMEHHOW IMBUIIM3AINH, B
CO3JIaHMM HOBOW 0a3bl MaTepualbHOW KynbTypbhl. OHa BHOCHT CBOM BKJIaA B (POPMHUpPOBaHHE PalMOHAIBHOTO
HAYYHOT'O MBIIIUICHUS], B CO3/JaHHUE LIEJIOCTHOT'O MPEICTABICHNS 00 OKPYXKAIOIIEM MUPE KaK O €AMHCTBE IIPUPOABI U
4enoBeKa, KoTopoe (JopMUpyeTcsl B XUMHUH Ha OCHOBE TIOHMMAaHUS BEHIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHPA,
OCO3HAHUS B3aUMOCBSI3M MEKIY CTPOCHHEM BEIIECTB, X CBOMCTBAMH U BO3MOYKHBIMU 0071aCTAMHU PUMEHEHHUS.

TecHO B3aUMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMHM HayKaMH, XMMHs CTajla HEOTHEMIIEMOM YacThbiO
MHUPOBOH KYJNBTYpbl, HEOOXOIWUMBIM YCIOBHEM YCIEIIHOTO TpyJda W JKU3HH KaXKJIOro UWieHa oOmiecTsa.
CoBpeMeHHass XMMHsS Kak HayKa cO3MJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJOTHH HalpaBlieHa Ha pelIeHHe
r00AIBHBIX MPOOJIeM YCTOWYMBOTO Ppa3BUTHS YEJIOBEYECTBA — CBHIPbEBOM, 3HEPreTHYECKOH, MHILEBOH,
9KOJIOTMUYECKON 0€30MacCHOCTH U OXPaHbl 30POBBSI.

B cooTBeTcTBHM ¢ OOMIMMH IENIMHU U IPUHIIMIIAMHU CPEAHETO 00IIero 0opa3oBaHus COIepIKaHue IpeAMEeTa
«Xumus» (10-11 kmaccel, 0a30BbIi YPOBEHb M3YUCHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIICKYIbTYPHYIO
MOJrOTOBKY OOy4aromuxcsi, HeOOXOJUMYI0 UM JUIS BBIPAOOTKH MHMPOBO33PEHUYECKUX OPHEHTHPOB, YCIIELIHOTO
BKJIIOUYEHUSI B OKU3Hb COIHMyMa, TPOJOIDKEHHS OOpa3oBaHUS B pa3iIMYHBIX OONACTAX, HE CBI3aHHBIX
HEIIOCPEICTBEHHO C XHUMHUEH.

CocTaBISIOIUMH TIpeaMeTa «XUMUsD» SBISIOTCS 0a30Bble Kypehl — «Opranndeckas xumus» U «O0mmas u
HEOpraHuyecKass XMMHS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHsl KOTOPBIX SABJSIFOTCS OCHOBBI 0a30BOM HayKH:
crcTeMa 3HAHWH 110 HEOPraHMYeCKOW XUMHM (C BKIFOUEHUEM 3HAHHWN M3 OOIIeH XMMHHW) U OPraHUYeCKOW XUMHUH.
dopMupoBaHUE JAHHOW CHCTEMbl 3HAHMH NPU W3YyYEHHH NpeaMeTa 00ecreyrBaeT BO3MOMKHOCTb PAacCMOTPEHHMS
BCEro MHOro0o0Opa3us BEIIECTB HA OCHOBE OOLIMX MOHATHH, 3aKOHOB M TEOPUH XUMHHU.

Crpykrypa conepkanusi KypcoB — «Opranmyeckas xumus» u «OOmas u HeopraHMYecKas XHMHD»
chopMHpOBaHa B TporpaMMme MO XMMHUHM Ha OCHOBE CHUCTEMHOTO IMOJXO7a K W3YYEeHUIO Y4eOHOTO MaTepuaia W
00yCIIOBJIeHa HCTOPHUYECKH 0OOCHOBAaHHBIM PAa3BUTHEM 3HAHUH Ha ONpENeNIEHHBIX TEOPETHUECKUX YPOBH:X. Tak, B
Kypce OpraHM4ecKOW XHMHH BEIIEeCTBA pAacCMaTPHUBAIOTCA HAa YPOBHE KIIACCHYECKOH TEOPHUH CTPOCHHA
OpPraHUYECKUX COCOUHEHHH, a TAKXKE HAa YPOBHE CTEPEOXUMHYECKHUX M DIEKTPOHHBIX NPEACTABICHUNA O CTPOCHUH
BemiecTB. CBepeHus 00 M3ydaeMbIX B Kypce BEILECTBAaX AAlOTCS B PAa3BUTHH — OT YIJIEBOAOPOIOB /O CIOKHBIX
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OHMOIOTHYECKH aKTHBHBIX COCIUHEHNH. B Kypce opraHndeckoll XMMHUH MONYYaloT pa3BUTHE CHOPMHUPOBAHHEBIE HA
YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS ICPBOHAYAIBHBIC TPEJACTABICHUS O XUMHYECKOH CBS3H,
KJIACCU(PUKAITMOHHBIX TPH3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWMCTB BEIIECTB OT WX CTPOCHHS, O XHUMHYCCKOM
peaknuu.

Ilox HOBBIM yrioMm 3peHHs B mpeaMere «Xumrus» 0a30BOTO YPOBHS paccMaTpHBAeTCs H3y4YeHHBIH Ha
YPOBHE OCHOBHOTO OOIIIEr0 00pa30BaHUS TCOPETHUYCCKUI MaTepuall U (haKTOJOTHUSCKHUE CBEJICHHS O BEISCTBAX H
XUMHYECKON peaknuu. Tak, B 4YacTHOCTH, B Kypce «OOmmas W HEOpraHW4ecKas XHMHUSD» OOYyJaroIuMcs
MPEIOCTABISAETCS BO3MOXKHOCTH OCO3HATh 3HAYEHHWE MEPHOAMYECKOTO 3aKOHAa C OOIIETeOPETHYECKUX H
METOJIOJIOTUYCCKUX TIO3MIUN, TIy0XKE IOHATh MCTOPUYECKOE U3MEHEHHE (YHKIUH 3TOro 3akoHa — OT
o0o01maromieit 10 00bICHAIONIEH 1 MTPOTHO3UPYIOIIEH.

Enunast cucteMa 3HaHM O BaKHEHIIIMX BEIIECTBaX, X COCTAaBE, CTPOCHUH, CBOMCTBaX U MNPUMEHEHUH, a
TaK)Ke 0 XUMHYECKHUX PEaKIUIX, UX CYIIHOCTH W 3aKOHOMEPHOCTSX MPOTEKaHus AomoiHseTcs B Kypcax 10 u 11
KJIACCOB 3JICMCHTAMHU COJICPYKAHUS, MMCIOIIUMHU KYyJbTYpPOJOTHYCCKUNA W TMPUKIATHOW XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT TOHUMAaHHUIO B3aUMOCBSI3M XVIMHH C APYTUMHU HAayKaMH, PacKpPBIBAIOT €€ poJb B TIO3HABATENHHON U
MIPAKTHUYECKOH IEATENBHOCTH YEeIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MIPOIIECCY TBOPUYECTBA B OOJIACTH
TEOPUH U TMPAKTUYECKUX MPUIOKEHUH XUMHH, TIOMOTAlOT BBHIMYCKHHKY OPHEHTHPOBAThCS B OOIIECTBEHHO H
JIMYHOCTHO 3HAYUMBbIX Hp06neMax, CBA3aHHBIX C XHMHeﬁ, KPUTUYCCKU OCMBICIUBATH HHq)OpMaHPIIO 1 IPUMCHATH
e€ JUIs TIOTIONTHEHWS 3HAHWH, PElIeHUs MHTEIUIEKTYyalbHBIX M 3KCIIEPUMEHTAIFHBIX HCCIIETOBATENLCKUX 3a7ad. B
LIEJIOM COJIepPIKaHUe yueOHOTo mpeaMera « XMMHUS» JaHHOTO YPOBHS M3YYCHUS OPUEHTUPOBAHO Ha (hOPMUPOBAHUE
y 00YyYaroIIUXCsi MUPOBO33PEHYECCKONH OCHOBBI JJIsi OHUMAaHUS (PHIOCO(CKUX HJCH, TaKUX KaK: MaTepUAIbLHOES
€MHCTBO HEOPTaHWYECKOTO W OPTaHWYeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTpOCHHEM, MO3HABAEMOCTh NPUPOIHBIX SIBICHUN ITyTEM OSKCIIEPUMEHTa W PEIICHUS MPOTHBOPEUUN MEXKIY
HOBBIMU Q)aKTaMI/I U TCOPETHUYCCKUMU IMPCAINIOCBUIKAMH, OCO3HAHWUE POJIM XMMHHU B PCHICHHUU 3KOJIOTMYCCKUX
mpo0yieM, a Takke TpodieM cOepekeHHs DHEPreTUYEeCKHX PECYPCOB, CHIPBSA, CO3[aHMS HOBBIX TEXHOJOTHH H
MaTepHasoB.

B nnmane peliCHuA 3aJia4 BOCHIUTAHUA, pa3BUTUA U COLMATIM3allN o6yqafonmxc;1 IIPUHATHIC HpOI‘paMMOI\/'I
[0 XUMHUH TMOAXOJbI K OINPEICICHUI0 CONCPKAHUS M MOCTPOCHHS IpeaMeTa MPeayCcMaTpuBaloT (GOpMUPOBAHHUE
YHUBEPCATBHBIX YICOHBIX NEHCTBHIA, UMEIOIINX 0a30BO€ 3HAUSHHE IS PA3IMYHBIX BHJIOB ICATEIBHOCTH: PEIICHUS
po0JieM, MOKCKa, aHaiu3a U 00paboTKH UH(pOPMAIMK, HEOOXOIUMBIX JIJIsl TPHOOPETSHHS OIBITA MPAKTHUECKON 1
HCCIICIOBATEIBCKOM JCSITSIbHOCTH, 3aHMMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUHU.

B mpakTtuke mperonaBaHus XMMHUU KaK Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs, TaK U HAa YpOBHE
cpemHero oomero oopa3oBaHMs, MPU OIPENIEICHUN COAECPKATEIHHON XapaKTePUCTUKH IelIel U3yYeHHs MpeaMeTa
HaTpaBJICHUEM TMEPBOCTENIEHHONW 3HAYUMOCTH TPAJMIMOHHO TpU3HAETCA (OPMUPOBAHHE OCHOB XHMHUYECKOM
HayKH KakK O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUYECKOW NEATEIHHOCTH YEeNOBEKa M KaK OJHOTO W3
KOMITOHEHTOB MHPOBOW KynbTypbl. C METOAMYECKOW TOYKH 3pPEHHsI TaKOW IMOAXOM K OIPEACTCHHIO IeJei
HU3YUCHHUA NPCAMETA SABJIACTCA BIIOJIHE OIIPpaBIaHHBIM.

HOEJIN U3YYEHUS YYEBHOI'O NTPEIMETA «XUUMUS»

CornacHo IaHHOHM TOYKE 3pEHUs TJIaBHBIMH LETSIMH M3YYEHHs HpeaMeTa «XUMHsS» Ha 0a30BOM YpOBHE
SIBJISIFOTCSL:

(dbopMHpOBaHHE CHCTEMBbl XMMHYECKHX 3HAHMH KaK Ba)KHEHIIEH COCTaBIAIOLIEH €CTECTBEHHO-HAYYHOU
KapTHHBI MHpPa, B OCHOBE KOTOPOM JIeKAT KJIIOUEBBIC MOHATHS, (yHIaMEHTAIbHBIC 3aKOHBI U TEOPHH XHMUH,
OCBOEHHE $3bIKa HAyKH, YCBOGHHE W IMOHMMAaHWE CYIIHOCTH JIOCTYNHBIX OO00OIIEHMI MHPOBO33PEHUYECKOTO
XapaKTePa, 03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBIICHUS;

¢dbopMHpOBaHHE W Pa3BUTHE MPEJICTABICHUHA O HAYYHBIX METOJAaX IO3HAHUS BEIIECTB M XMMHUYECKUX
peakiuii, He0OXOIUMBIX JUISl IPUOOPETEHNsT YMEHUH OpUEHTUPOBATHCS B MUPE BEIIECTB M XMMUYECKUX SBICHUM,
HMMEIOIIMX MECTO B IPUPOJE, B IPAKTUYECKON U NIOBCETHEBHON KU3HH;

pasBUTHE YMEHUH M CHOCOOOB JESITEIBHOCTH, CBA3aHHBIX C HAOJIIOJCHUEM U OOBSICHEHHEM XUMHUYECKOTO
9KCIEPUMEHTA, COOMIOACHNEM MTPAaBUII OE30MaCHOTO OOPAIICHUS C BEIIECTBAMHU.

Hapsiny ¢ atum, cozmepkaTellbHasi XapaKTEpUCTUKA LeJIed U 3aad U3Y4YEeHMs IIPEAMETa B Iporpamme Io
XMMUHU YTOUYHEHAa W CKOPPEKTHPOBaHA B COOTBETCTBHM C HOBBIMH MPHOPUTETAMH B CHCTEME CPEIHEr0 OOIIETo
obpazoBanus. CerofHs B IMPENoJaBaHUM XUMHM B OONbLICH CTENEHHM OTHAETCA NPEANOYTEHHE MPAKTUYECKOM
KOMITOHEHTE CO/Iep)KaHWsl OOy4YeHHs, OPHEHTHPOBAHHOM Ha TOATOTOBKY BBIYCKHHKA OOIIe00pa3oBaTeNbHOM
OpraHu3alliy, BIAJACIOMIET0 He HAOOpPOM 3HaHMH, a (DYHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIOco0aMH |



YMEHHUSIMHM aKTUBHOTO TIOJYYCHHS 3HAHWUN M MPUMEHEHUS WX B PEaJbHOU KHU3HH JUIS PEUICHUS TPAKTHUYECKHX
3ajad.

B cBs13u ¢ 3TUM TIpU U3yUeHUM NpeaMeTa « XUMUS JOMUHUPYIOIICE 3HAUYCHUE TPHUOOPETAOT TAKKUE LIEIH U
3a]a9u, Kak:

amanTanys oOydaromuxXcs K  YCIOBUSIM JIMHAMHYHO — pa3BHUBAOMErocs Mupa, (HopMHpOBaHUE
WHTEIJICKTYa bHO Pa3BUTOM JIMYHOCTU, TOTOBOH K €aMOOOpPa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSITCIHLHOMY
MPUHSATHIO TPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHTYallUsiX, CBSI3aHHBIX C BEIIECTBAMU H HX
MPUMEHECHHUEM;

dbopMupoBaHue y OOy4YarONIMXCS KJIFOYEBBIX HABHIKOB (KIFOUCBBIX KOMIICTEHIIMH), HMEIOIIUX
YHHBEPCAJIBHOC 3HAUCHUC JUIS Pa3IMYHBIX BUJIOB JCIATCIBHOCTH: pEIICHUS NpoOJieM, IOWCKa, aHAIW3a U
00paboTku WHGOPMAIHK, HEOOXOMUMBIX IJIs MPHOOPETEHUS ONBITA AEITEILHOCTH, KOTOpas 3aHUMaeT Ba)KHOE
MECTO B MO3HAHWW XMMHU, a TAKKe JUIS OIEHKH C TO3MIUIM 3KOIOTMYECKON 0e30MacHOCTH XapakTepa BIUSHUS
BEIICCTB U XMMHUYECKUX MPOIIECCOB HA OpPTraHU3M YEIOBEKA U IPUPOIHYIO CPEIY;

pasBUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPYECKUX CHOCOOHOCTEH 0O0ydaroImuxcs:
CIOCOOHOCTH CaMOCTOSATENIBHO MNpUOOpEeTaTh HOBBIC 3HAHHS IO XHMHH B COOTBETCTBHH C IKM3HCHHBIMH
HOTpC6HOCTﬂMI/I, HCIIOJIb30BaTh COBPEMCHHBIC I/IH(i)OpMaHI/IOHHBIC TEXHOJOTHHN IJIA IIOMCKa W aHaJlu3a yqe6H0171 u
HAYYHO-TIOMYJISIPHON HHPOPMAIIA XUMUYECKOTO COJCP KaHus;

dbopMHpOBaHHE W Pa3BHTHE Y OOYYAIOMIMXCS AaCCONMATHMBHOTO M JIOTMYECKOTO  MBINLICHUS,
HaO0JII0/IaTeILHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOMUMBI, B YaCTHOCTH, IPH
IJIAaHUPOBAHUU U TPOBEACHUN XUMHNYCCKOI'O SKCIICPUMEHTA,

BOCITUTAHUE Y OOy4Yaronuxcsl YO IEHHOCTH B T'yMaHHUCTUYECKOW HAMPABICHHOCTH XUMUH, €€ BaXKHOMN
pONM B pEIICHUM TIOOATBHBIX MPOOIEM PaIMOHATBHOTO MPUPOAOTONB30BaHHS, MOMOJHEHHUS YHEPreTHYCCKUX
PECYPCOB M COXpaHEHHS MPUPOIHOTO PABHOBECHS, OCO3HAHHS HEOOXOAUMOCTH OEPEKHOTO OTHOLICHHS K TPUPO/IS
W CBOEMY 3/I0POBBIO, a TaKXKe NPUOOPETCHHs OIMbBITA HWCIONB30BAaHUS MONYYCHHBIX 3HAHUN JUIS TPHHATHS
IPaMOTHBIX PEIICHUH B CUTYaIUsIX, CBSI3aHHBIX C XUMHUUECKUMH SBICHUSMH.

MECTO YYEBHOI'O IPEIMETA «XUMMHUS» B YYUEBHOM I1JIAHE

B yueOGHOM maHe cpemHero o0Imero o0pa3oBaHus MpeaMeT «XUMHL» 0a30BOTO YPOBHS BXOAHT B COCTaB
npeaMeTHon obnactu «EcTecTBeHHO-HAYUHBIE IPEIMETHI».

OO01ee YMCIIO YacoB, OTBEACHHBIX I M3ydeHHs XuMud B 11 kiiacce Ha 0a30BOM ypOBHE CPEIIHErO
obmiero odbpa3oBanus coctapisieT 34 yaca (1 yac B HezeIro).



1. COAEP’KAHUE OBYUYEHUSA
11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI XUMHUH

XHUMUYEeCKHH meMeHT. AToM. Sapo atoma, H30TOMBI. DIEKTPOHHAs 000104YKa. DHEPTeTHIEeCKHe YPOBHH,
MOJYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, 0- amemMenThl. OCOOEHHOCTH paclpeaeieHHs JICKTPOHOB O OpOUTAISAM B
aToMax 3JEMEHTOB MEPBBIX YEeTHIPEX MEPUOIOB. DIEKTPOHHAS KOH(DUTYPALIUS aTOMOB.

Ilepnogmuecknii 3akoH U Ilepuommdeckas cucreMa Xxumudeckux 3nemeHToB . M. Menneneea. CBs3b
MepuonyYecKoro 3akoHa u Ilepuoanueckoit cucteMbl xuMuueckux aneMedToB . 1. MenpeneeBa ¢ coBpeMEeHHOM
TEOpHel CTPOSHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMH
MIPOCTHIX M CIOKHBIX BEIIECTB 10 IPYyMIIaM U IepHoAaM. 3HaUYCHHUE IIEPHOANIECKOr0 3aKOHA B Pa3BUTHH HAYKU.

CrpoeHue BemecTBa. XHWMHYECKas CBsI3b. BUIBI XUMHYECKOH CBsI3M (KOBaJeHTHAs HEMNOJSApHAs |
noJisipHasi, MOHHAsA, MeTaJuIn4yeckas). MexaHn3Mbl 00pa30BaHUsl KOBAICHTHOW XUMHUYECKOH CBs3U (OOMEHHBIH M
JIOHOPHO-aKIeNTOPpHBIH). Bomopoanas cBsa3s. BameHTHOCTB. DJEKTPOOTpUIIATETHHOCTh. CTEMEeHb OKHCICHUS.
WoHbl: KAaTHOHBI H AHUOHBI.

BemectBa MOsIEKyJIIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH MOCTOSHCTBA COCTaBa BelecTBa. THIbI
KPUCTAJUTMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTAIINYECKOHN pemIETKH.

IlonATHe 0 NUCHEPCHBIX CUCTeMax. VICTWHHBIE M KOJJIOMOHBIE PAcTBOPHL. MaccoBasl [0y BEIECTBAa B
pacTBope.

Knaccudukanus HeopraHuueckux coennHeHnid. HoMeHkaTypa HeopraHn4eckux BellecTB. | eHeTnueckas
CBsI3b HEOPTaHWYECKUX BEIIECTB, IPUHAAIESKANUX K PA3INIHBIM KJ1accaM.

Xumudeckas peakius. Kitaccnukanus XMMAYECKUX PEaKIil B HEOPTaHMYECKOW 1 OPTaHMYECKON XUMHUHL.
3aKOH COXpaHEHUsI Macchl BEILIECTB, 3aKOH COXPaHEHUs U MPEBPAIeHNs SHEPIUH IPU XUMUYECKUX PEaKIIHIX.

CKopocTh peakiuu, €€ 3aBUCUMOCTb OT pazIuyHbIX (akTopoB. OOpaTHMble peakuuu. XHUMHYECKOE
paBHOBecHe. DaKkTOPBI, BIUAIONINE HA COCTOSHAE XUMUYecKkoro paBHoBecHs. [Ipunnun Jle HlaTtense.

Onexrponurudeckas aucconnanys. CUIbHBIE U c1a0ble 371eKTpoauThl. Cpeia BOIHBIX PACTBOPOB BEIIECTB:
KHCTasi, HeUTpaabHas, [MIeJoYHasl.

OKHCIANTETBHO-BOCCTAHOBHUTENBHBIE PEAKIUH.

OKCIIEpUMEHTAbHBIE METOJbl H3YyYEHHMs BELIECTB M MX IPEBPAIICHUHA: JIEMOHCTpALUs TaOIuIl
«Ileprognueckas cucrtema XUMHU4YeCcKHX NieMeHTOB JI. V1. MeHueneeBay, U3ydyeHUEe MOJENEH KPUCTAIIMYECKUX
peméToK, HaOMIoeHHEe W ONHCAaHWE NEMOHCTPALMOHHBIX M JIA0OPAaTOPHBIX OIBITOB (Pa3yIOKEHHE IMEPOKCHIA
BOZOPOJA B MPHUCYTCTBUU KaTalIM3aTOPa, OMPEAEICHUE CPEABI PACTBOPOB BEIIECTB C MOMOLIBI YHHBEPCAIBLHOTO
WH/IMKATOPa, PeaKkIMi HOHHOT'O 0OMeHa), MPOBECHUE MTPAKTUIECKOH paboThl «BiusiHue pa3nudHbIX (HaKTOpPOB Ha
CKOPOCTh XMMHUECKOM peaKIum.

Pacuérnele 3anaun.

PacuéTsl mo ypaBHEHHSM XMMHYECKHUX pEaKLUil, B TOM YHCIE TEPMOXHMHYECKHE pPacd€Thl, PacuéTsl C
WCTIOJIb30BAaHUEM IMOHITHS «MacCOBasl 10JIs BEIIECTBAY.

Heopranuyeckast xummus

Hemeramnsl. Ilonoxenune HemetaimioB B Ilepuonmyeckoil cucrteme XuMHuYeckux snemeHTtoB [l M.
MenpeneeBa 1 0COOEHHOCTH CTPOSHHS aTOMOB. PU3NYecKre CBOWCTBA HEMETAIUIOB. AJIJIOTPOIUS HEMETAIUIOB (Ha
mpuMepe KUCIopoaa, cepsl, hocdopa u yriepoza).

XHUMHYECKHE CBOMCTBA BAKHEHIIINX HEMETAJLIOB (TalIOr€HOB, Cephl, a30Ta, Gocdopa, yriepoaa U KpeMHHUS)
1 UX COSTUHEHUH (OKCHIOB, KHCIOPOICOACPKAIIIX KUCIIOT, BOJOPOJIHBIX COSAMHCHIMN ).

IIpuMeHeHre BaKHEHIITNX HEMETAIIOB U UX COCAMHEHUM.

Mertamnsl. [lonoxenue meramioB B [lepuonuyeckoit cucteme xumudeckux snemenToB J. Y. Menneneesa.
OCOOEHHOCTH CTPOCHUS DJICKTPOHHBIX 000JI0YEK aTOMOB MeTaioB. OO0mme (U3WYecKue CBOWCTBA METAILIOB.
CIuiaBbl METAIUIOB. DNEKTPOXUMHUYECKUH Pl HAIPSDKEHUM METaJUIoB.

XUMUYECKHEe CBONCTBA BaKHEHIINX METAIUIOB (HATPWUN, KalWid, KaJbIMid, MarHui, allOMUHUH, [UHK,
XPOM, KeJIe30, MEIb) U UX COSAMHEHUI.

OO6mmme crmocoObl oTydeHuss MeTauioB. [IprMeHeHne MeTauIoB B OBITY M TEXHUKE.



7

DKCIEepUMEHTAILHBIE METOIBI H3yUSHHUS BEIICCTB U UX MPEBPAIICHHA: N3YICHHIE KOJUICKITHH «MeTalibl ’
CIUIaBb», O0Opa3llOB HEMETAJJIOB, pEIICHWE OSKCICPUMEHTAJIBHBIX 3ajlad, HaOJIOJICHUE W  OIHCAHUC
JIEMOHCTPAIMOHHBIX ¥ Ja00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THIPOKCUIA ATFOMUHHS C PACTBOPAMH KHCJIOT U
menoveH, KaueCTBEHHBIC PEAKITNN Ha KATHOHBI METAJIOB).

Pacuéranie 3amaun.

Pacuétel Macchl BelecTBa Wi 00bEMa ra30B MO U3BECTHOMY KOJUYECTBY BEIECTBA, Macce WM 00bEMY
OJTHOTO W3 YYaCTBYIOIIMX B PEAKIUH BEIIECTB, pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB
pEeaKITiH, eCJIU OJTHO U3 BEIIECTB HMEET MMPUMECH.

XumMus 4 JKU3Hb

Ponp xuMum B OOCCHECUCHHH JKOJIOTMYCCKOM, SHEPTeTHUSCKOW WM IHUIIEBON OE30IMacHOCTH, pPa3BUTHH
MenuuuHebl. [IoHsATHE 0 Hay4YHBIX METOAAX MMO3HAHUA BEIIECTB U XUMHUUECKUX PEAKLUN.

[IpeacraBnenus 06 00IMX HAYYHBIX IPUHIUIIAX TPOMBIIIJICHHOTO TOTY4YeHHs BaYKHEHIIINX BEIIECTB.

YenoBeKk B MHUPE BELIECTB U MAaTEPUAIOB: BaKHEHINKME CTPOUTEIbHBIE MaTepHUalibl, KOHCTPYKLIHUOHHbBIE
MaTepuanbl, KpPackKd, CTEKJIO, KepamMuKa, MaTepHajbl Uil SJCKTPOHHKH, HAaHOMATEpHallbl, OPraHUYECKUE U
MUHEPAJIbHBIC YIOOPCHUSI.

XuMHUS W 310pOBbE UEJIOBEKA: IPAaBWJIA HCIIOJIB30BAaHUS JIEKAPCTBEHHBIX IIPENaparoB, I[paBHIIa
0€e3011acHOT0 NCIIOIB30BaHMSI IIPETTapaToOB OBITOBOM XUMHUH B IIOBCETHEBHOM KU3HHU.

MexnpeIMETHBIE CBSI3H.

Peanuzanust MeXNpeaMeTHBIX CBA3el NpW HM3Y4YeHUHM oOlieil W HeopraHudeckod xumuu B 11 kiacce
OCYIIECTBIISETCA Yepe3 MCIONb30BaHNEe KaK OOIMINX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK ¥ TOHATHH, SIBIISTFIOIIAXCS
CHUCTEMHBIMU JIJIS1 OTJAENbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTeCTBEHHO-HAYYHBbIC TOHATHS: HAay4YHBIH (aKT, TUIOTE3a, 3aKOH, TEOpHs, aHaju3, CHHTE3,
KJIaCCU(UKAIHS, IEPHOANIHOCTD, HAOMIOIEHUE, SKCIIEPUMEHT, MOACTUPOBaHUE, U3MEPEHHE, SBICHNE.

®u3uka: MaTepus, SHEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI, PaJAUOAKTUBHOCTH,
MOJIEKYJIa, DHEPreTUYEeCKUil ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEUIeCTBA, (U3UUCCKHUE
BEJIMYMHBI U €IMHUIBI UX U3MEPEHHUs, CKOPOCTb.

buonorus: knetka, opraHu3M, dKocHcTeMa, Onocdepa, MaKpo- U MHUKPOIIEMEHTHI, BUTAMHUHBI, OOMEH
BEILIECTB B OPraHU3ME.

I'eorpadusi: MHUHEpANbL, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOMIAEMbIE, TOTLUTHBO, PECYPCHI.

TexHOonorusa: XMMUYECKas MPOMBIIUIEHHOCTh, METAJLUTYpPIrus, IPOU3BOJICTBO CTPOUTEIBHBIX MaTEPUAIIOB,
CEJIbCKOXO3SIMICTBEHHOE TPOM3BOJICTBO, THUINEBas MPOMBIIUIEHHOCTh, (papMareBTHdeckasi MPOMEBIIIIICHHOCTD,
MPOU3BOJACTBO KOCMETHYECKHUX IIPENapaToB, IIPOM3BOJICTBO KOHCTPYKLMOHHBIX MAaTEpPUANIOB, 3JIEKTPOHHAS
MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.
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I11. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 XMMHUU HA BA30BOM
YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYHYAIOIUMIICS MPOTPAMM CPEIHETO
o0miero o0pa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM). Hay4HO-METOAMYECKOW OCHOBOMW IS
pa3paboTKH TUTAHUPYEMBIX PE3yIIbTaTOB OCBOSHHSI IIPOTPAMM CPEIHEro o0Iero o0pa3oBaHus SBISAETCS CHCTEMHO-
e TeTbHOCTHBIA TTOIXO/.

B cooTBeTcTBUM C CHCTEMHO-IIEATSIBHOCTHBIM TIOJXOAOM B CTPYKTYpe JIMYHOCTHBIX PE3yJbTaTOB
OCBOCHUS MpeAMEeTa « XUMUS» Ha YPOBHE CPEHET0 00IIero 00pa30BaHMsI BBIACICHBI CIICAYIONINE COCTABIISIONINE:

OCO3HaHWE OOYYAIOUIUMICS POCCHHUCKON TPaKIAHCKOW HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPAa3BHUTHIO,
CaMOCTOSITETTFHOCTH B CaMOOTIPEIeNIEHHIO;

HAJIMYUE MOTHUBAIIMH K O0YYCHUIO;

[eJICHAIPaBIIEHHOE DPa3BUTHE BHYTPEHHHUX YOEXKIEHHIH JUYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH W
HCTOPUYECKHUX TPaAULINi 0a30BOM HAYKH XUMHM,

TOTOBHOCTh W CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJACTBOBAThCS B CBOEH JCSITEIBLHOCTH IEHHOCTHO-
CMBICJIOBBIMH YCTAHOBKaMH, NIPUCYIITUMU L[eJIOCTHOﬁ CUCTEMEC XUMHUYCCKOI'O 06pa30BaHI/IH;

HaJIM4YHe MPaBOCO3HAHMS SKOJIOTUIECKON KYIBTYPH M CIIOCOOHOCTH CTaBUTH LENH M CTPOUTH KU3HEHHBIE
IIJTaHBbI.

JInuHoCTHEBIE PE3yabTaTbl OCBOCHUA IMPEIMETA «XUMHUA» JOCTUTAalOTCA B C€IUHCTBC y‘-IC6HOI\/II u
BOCIIUTATENbHON JEATENFHOCTH B COOTBETCTBHH C TYMaHUCTHYECKUMH, COLUOKYJIBTYPHBIMH, IYXOBHO-
HPABCTBEHHBIMH I[EHHOCTSIMH W HJealaMd POCCHUHCKOTO TPa)KTaHCKOTO OOIecTBa, MPUHATHIMA B OOIIECTBE
HOpMaMH W TIIpaBUJIaMM IIOBCIACHUA, CHOCO6CTBYIOHII/IMI/I nmpoueccaM CaMOIIO3HAHUA, CaMOPA3BUTHUA U
HPABCTBEHHOTO CTAHOBIICHUS IMIHOCTH 00YJarOIINXCS.

JIMdHOCTHBIE pe3yNbTaThl OCBOCHHA TpeAMeTa «XUMHs» OTPaXarT COOPMHPOBAHHOCTH OIBITA
MO3HABaTEILHON M HpaKTH‘IeCKOﬁ JACATCIIbHOCTHU o6yqafo1u1/1xca mo peaiu3ali TPHUHATBIX B O6HleCTBC
HCHHOCTCI\/'I, B TOM 4YMCJIC B HaCTH.:

1) rpaIaHCcKOro BOCHUTAHUSA:

0cOo3HaHUsl OOYYarOIIUMHKCS CBOMX KOHCTHTYIIMOHHBIX TIpaB M OOSM3aHHOCTEH, YBa)KEHHS K 3aKOHY H
MIPABOIIOPSIKY;

MIPEJICTABJICHHUS O COMMATBHBIX HOPMaX U MPaBUIIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW MIESITENHPHOCTH TPH CO3JAaHWHM Y4YEOHBIX IPOEKTOB, pPEIICHHU
yT-Ie6HBIX 1 MO3HABATCJIbHBIX 3a/1a4, BBIIMTOJTHCHUU XUMHWYCCKHUX SKCIICPUMEHTOB,

CMOCOOHOCTH TIOHWMAaTh W NMPUHUMATH MOTHBBI, HAMEPEHHS, JIOTUKY W apTyMEHThI JAPYyTUX MpH aHaJIu3e
Pa3IUYHBIX BUIOB y4eOHOM NesTeIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIMTAHMS

INEHHOCTHOT'O OTHOIICHHA K HCTOPUYCCKOMY U HAYYHOMY HACJICAUIO OTEYECTBEHHON XHUMUH,

YBa)KEHUS K MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPHH W MPAKTHUECKOTO MPUMEHEHUS XVMHH, OCO3HAHUS
TOT0, YTO JOCTWKCHHS HAYKH €CTh Pe3yNbTaT IMUTENbHBIX HAONIOIEHUH, KPOIOTIMBBIX 3KCIEPUMEHTAIHHBIX
IIOMCKOB, IIOCTOSIHHOTO TPY/AA Y4E€HBIX U IIPAKTUKOB;

WHTEpeca U TI03HABaTEIbHBIX MOTHBOB B ITOJIYYEHUU U TIOCJIEIYIOIIEM aHaIN3e HHQOPMAIIUU O TTEePETOBBIX
JIOCTHKEHHUSAX COBPEMEHHOM OTEUECTBEHHON XUMUWU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS

HPABCTBCHHOI'O CO3HAHUA, STUUCCKOI'O ITIOBEACHUA

CIOCOOHOCTH OIICHWBATh CUTYAIMH, CBS3aHHBIC C XMMUYECKUMH SIBJICHHSAMH, U MPUHUMATH OCO3HAHHBIE
peIICHUA, OPUCHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH,

TOTOBHOCTHU OILICHUBATH CBOE MOBEACHUEC U IIOCTYIIKHM CBOUX TOBapI/IIlIeﬁ C HO3I/IHI/II71 HPAaBCTBCHHBIX H
MIPABOBBIX HOPM M OCO3HAHHUE TIOCIIEICTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHNsA KyJbTYPbI 310POBBS:

MMOHUMAaHUS TIEHHOCTEH 3M0poBOTO W 0Oe3omacHoro o6pasza JKW3HU, HEOOXOTUMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DM3UYECKOMY M IICUXHYECKOMY 37I0POBBIO;

cOOJTFOIeHUS TIPaBIIT 6€30MaCHOT0 00pAIEHHs C BEIIECTBAMH B OBITY, TOBCEITHEBHOW XU3HU U B TPYIOBOH
JESITeIILHOCTH;

MOHUMaHUS [IEHHOCTH MPABWJI HHANBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MaCHOTO MOBE/IEHHUS B CUTYAIHIX,
YTPOXKAIOMIKNX 370POBBIO U )KU3HU JIIOJICH;
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OCO3HaHMUSl TOCIIEACTBHA WM HENPHUATHS BPEOHBIX MPUBBIYEK (YHOTpeOJeHHs alKoToyst, HapKOTHKOB,
KYpeHHs);

5) TpynoBoro BocnuTaHUA:

KOMMYHUKAaTHUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIENOBATENLCKON /IEATENbHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPUECKON U APYTUX BUAAX AEATEIBHOCTH;

YCTAaHOBKM HAa AKTHUBHOE YYacTHE B PEIICHUM MPAaKTUYECKUX 3ajad COLUUAIbHON HampaBlIeHHOCTH (B
pamMKax CBOETo KJ1acca, IITKOJIb);

WHTEpeca K IPaKTHIeCKOMY H3YUSHHIO TPodeccuid pa3iuIHOTO Po/ia, B TOM YHCIIE Ha OCHOBE MPUMEHEHUS
MIpeIMETHBIX 3HAHUU TI0 XMMHUU;

YBa)XEHUS K TPYAY, JIOJIM TpyJa U pe3yabTaTaM TPYAOBOM JeSTENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIUBUAYAIBHON TpaeKTOpHH 00pa3oBaHus, Oyaymiei mpodeccun u
peanu3zanuy COOCTBEHHBIX JKM3HEHHBIX INIAHOB C YYETOM JMYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEH K XHMUH,
HWHTEPECOB M NOTPEOHOCTEH 00111eCcTBa;

6) HKOIOrMYecKOro BOCIUTAHHUS:

HKOJIOTHYECKH I[EIeCO00Pa3HOTO OTHONICHWS K MPHUPOJe, KaK HUCTOYHHWKY CYIIECTBOBAHHS >KH3HH Ha
3emuie;

IIOHUMAaHUA FJIO63J1])HOFO XapakTepa 3KOJIOrMYCCKUX HpO6HeM, BJIMAHUA OKOHOMHYCCKUX MPOLUECCOB Ha
COCTOSIHUE MPUPOAHON U COLIMATIHOMN Cpelbl;

OCO3HaHUA HGO6XOI[I/IMOCTI/I HUCIIOJIB30BaHUA I[OCTI/DKCHI/II‘/'I XUMHUHU IOJid PEIICHUA BOIIPOCOB pallMOHAJIbLHOI'O
MIPUPOIOTIOIB30BAHMS;

AKTHUBHOTO HENpUATUA JCHCTBUM, NPHUHOCAIIMX BpEld OKPYXAIOWEH NPUPOJHOM Cpelne, YMEHHs
MIPOTHO3UPOBATH HEOIATONPUATHBIC SKOJIIOTUIECKHIE TTOCIEACTBHS MPEATNPUHIMAEMbIX ASHCTBUN U TPEA0TBpAIaTh
ux;

HAIMYUS Pa3BUTOTO DKOJIOTHYECKOTO MBIIUICHAS, DKOJIOTUYECKONW KYJIBTYphI, OMBITA ICSITETbHOCTH
AKOJIOTHYECKOW HAIPaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS WMH B II03HABATENHHOW, KOMMYHHUKATHBHOW H
COLMANTBHOHN MPAaKTHKE, CIIOCOOHOCTU M YMEHHS aKTUBHO MPOTHBOCTOSTH UACOIOTHH XeModoouu;

7) IEeHHOCTH HAYYHOT 0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH U
OOIIECTBEHHO! TIPAKTHKH;

MOHUMAaHUS CHEIU(PHUKH XMMUU KaK HayKd, OCO3HaHHMS €€ pojau B (HOPMUPOBAHUH PAIMOHATHHOIO
HayYHOTO MBIIUICHHUS, CO3aHHUH IIEIIOCTHOTO TIPEICTABIEHUS 00 OKPYKAOIIEM MUPE KaK O €IMHCTBE MPUPOIBI H
YeI0BeKa, B IO3HAHUH MMPUPOIHBIX 3aKOHOMEPHOCTEH 1 PElIeHUH MTPOOIeM COXpaHEHHMsI IPUPOTHOTO PAaBHOBECHS,

yOKAEHHOCTH B 0COOOHN 3HAYMMOCTU XMMHHU JJI COBPEMEHHOH IIMBHJIM3AIlMH: B €€ T'YMaHMCTUYECKON
HaIPaBIEHHOCTH W BaXHOW POJIM B CO3/IaHWW HOBOHM 0a3bl MaTepHANLHOW KYJBTYpHI, PEIICHHH TII00aThHBIX
Mpo0JieM YCTOHYHMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPHEBOW, JHEPTeTHYECKOW, MHUINEBOH M 3KOJOTHYECKOM
0€30IacHOCTH, B Pa3BUTHUH MEIUIIMHBI, 00ECIIEYeHUH YCIOBHI YCIIEUIHOTO TPyJa M 3KOJIOTHYEeCKH KOMQOPTHOU
YKU3HU KaXKJIOTO 4YJIeHa O0IIecTBa;

€CTEeCTBEHHO-HAyYHOW TPaMOTHOCTH: TOHWUMAaHHS CYIIHOCTH METOIOB TIO3HAHUS, HWCIOJIb3yeMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HWCIOJBh30BATh IMOJydaeMble 3HAHHS IS aHAIN3a U OOBSICHEHHS SBICHHIA
OKPY’KaIOIIEro MUpPa U MPOUCXOMSIINUX B HEM M3MEHEHUH, YMEHUS JIeJaTh 000CHOBAHHBIEC 3aKJIFOUCHUS HA OCHOBE
HAYYHBIX (PaKTOB M UMEIOLIMXCS JaHHBIX C LEJBIO TOJyYeHHUs TOCTOBEPHBIX BHIBO/IOB;

CIOCOOHOCTH CaMOCTOSITETIbHO HCIIONB30BaTh XUMHUECKUE 3HAHUS U PeleHus: NpoOieM B peanbHBIX
KN3HCHHBIX CUTYyalluAX;

WHTEpeca K MO3HAHUIO ¥ MCCIIEIOBATEIBCKON eI TeTbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W CaMOOOpa30BaHUIO, K aKTHBHOMY
TMMOJIY4YCHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUH C JKU3HEHHBIMH HOTpe6HOCT51MI/I;

UHTEpeca K 0COOCHHOCTSIM TPYy/ia B pa3IMYHbIX cdepax mpodecCHOHaTbHOM NesITeTbHOCTH.

METANPEJIMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE Pe3yIbTaThl OCBOCHHUS Y4eOHOTO IpeaMmeTa «XHMHS» Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHus BKIIOYAIOT:

3HaYMMBbIe JUI1 (OPMUPOBAHUS MHUPOBO33PEHHS OOYUYAIOMIMXCA MEKIUCUUIUIMHAPHBIE (MEXIPEIMETHBIE)
oOIlIeHaYYHbIE MMOHATHS, OTPAXKAIOUINE LEIOCTHOCTh HAYYHOW KapTHHBI MHPA M CIEIU(HKY METOJOB MO3HAHMUS,
WCTIONIE3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEUIECTBO, YHEPTH, SBIECHHE, MPOLECC, CHCTEMa, HAayJHBIH
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(dakT, TPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIe/0OBaHUe, HAONIO/ICHHEe, W3MEpeHUe,
SKCIIEPUMEHT U JIPyTHE);

VHUBEpCaJbHBIC  y4eOHbIC  JciicTBus  (TO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,  PETYJISTUBHEIC),
obecneunBatomue GpopmupoBanre GyHKIIMOHATBHON TPaMOTHOCTH M COLMATBHOIN KOMITETEHIINH O0YYarOIIIXCS;

CIOCOOHOCTh  OOYYAIOIIMXCS HWCIOJIb30BaTh OCBOCHHBIC MEKIUCIUTUIMHAPHBIE, MHPOBO33PEHUCCKHUE
3HAHUS U YHUBEpPCaIbHbBIC YUCOHBIC ACHCTBUS B TIO3HABATEIIBHON U COIIMATBHON NPAKTUKE.

MerTamnpeaMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJCHUE YHHBEPCATIbHBIMU YYCOHBIMH TO3HABATCIHHBIMH,
KOMMYHHKATHBHBIMHU U PETYJIATHBHBIMH JCHCTBHUSIMHU.

OBnajeHue yHUBEPCAIBHBIMHU Y4eOHBIMH O3HABATEJIBHBIMH JeHCTBUSIMM:

1) 6azoBbIe JOrHYeCKUe AelCTBHS:

CaMOCTOSITETIbHO (POPMYIHPOBATE U AKTyaIH3UPOBATh IIPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpeAeNATh LENH JACITEeIbHOCTH, 3a7aBasi IapaMeTpbl M KPUTEPHUH UX JOCTHKEHUS, COOTHOCUTH
pe3ybTaThl A€ATEIBHOCTH C IIOCTABICHHBIMY LIEJSAMU;

UCIIOJIB30BaTh INPH OCBOCHUM 3HAHUI NPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIACIATH XapakTepHbIE
MPU3HAKU TIOHATHH M YCTaHABIMBATh WX B3aHMOCBSI3b, UCIIOIB30BATh COOTBETCTBYIOIIUE MMOHATHUS IS OOBSICHEHHS
OTACTBHBIX (PaKTOB U SIBJICHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHU ATl KIIaCCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIIN;

YCTaHaBIUBATh PUUNHHO-CIIEICTBEHHBIE CBSI3U MEXKIY U3y4YaeMbIMU SIBICHUAMU;

CTPOUTH JIOTHUECKHWE pacCykIeHHd (MHIYKTUBHBIE, JEAYKTUBHBIC, TIO AaHAJOTHUH), BBIABIATH
3aKOHOMEPHOCTH U IIPOTUBOPEYHSI B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH BHIBOJBI U 3aKJIFOUCHUS;

OPUMEHATh B IpoLecce IO3HAHUS, HCIHONb3yeMble B XHMHHM CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBATH MOJENBHBIC MPEICTABICHUS — XUMHUYECKH 3HAK (CHMBOJ) dJIEMEHTa, XUMHYecKas (GopmyIa,
YpaBHEHHE XUMHUYECKON PEaKLUHU — [IPY PEIICHUH YYeOHBIX MO3HABATENIbHBIX U MPAKTHYECKUX 3aad, IPUMEHATh
Ha3BaHHbIE MOJCJIbHBIC IPEICTABICHUS MAJSl BBIIBICHHMS XapakTepHBIX NPU3HAKOB H3yYaeMbIX BEIIECTB U
XUMHUUYECKUX PEeaKIUil.

2) 6a3oBbIe HCCIEI0BATEILCKUE € CTBUA:

BJIaJIeTh OCHOBaMHU METOJIOB HAYYHOI'O TIO3HAHMS BEILECTB U XUMHUYECKHX PEaKIINi;

dopMmynupoBaTh IeTM M 33Ja4d  MCCIIEJOBaHUs, HCIOIb30BaTh IOCTABICHHBIE M CaMOCTOSATEIHHO
chOpMyJIMpPOBaHHBIE BOIMPOCH B KaueCTBE MHCTPYMEHTA TIO3HAHHS M OCHOBBI ISl (QOPMHUPOBAHUS THIIOTE3bI MO
MIPOBEPKE NPaBUIILHOCTH BBICKA3bIBAEMBIX CY)KICHUH;

BJIaJeTh HABBIKAMH CaMOCTOSATEILHOTO IUIAHUPOBAHUS M IPOBEACHUS YUYEHHMUECKUX HKCIEPHUMEHTOB,
COBEpIIIEHCTBOBaTh YMEHHUS HaOMI0JaTh 3a XOAOM IPOIECCca, CaMOCTOSITENFHO NMPOTHO3MPOBATh €T0 pe3yJbTarT,
¢dopmynupoBaTh 000OIIEHUS M BBIBOABI OTHOCUTENBHO JOCTOBEPHOCTU PE3YJbTATOB HCCIEIOBAHUS, COCTABISTH
000CHOBaHHBIN OTUET O MPOAETAHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIIENOBATEIbCKOM W MPOEKTHOW JAESTEIbHOCTH, MPOSBIATH
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY HOMCKY METO/OB PELIeHHs MPaKTHUYECKUX 33/1a4, TPUMEHEHHUIO
Pa3NUYHBIX METOJOB O3HAHMS.

3) pabdora c undopmanmeii:

OPUCHTUPOBATHCS B  Pa3IMYHBIX HWCTOYHUKAX WHPOpManuu (Hay4dHO-TIOMYJsSipHAs — JIUTeparypa
XMMUYECKOTO COJIEpKaHus, CIpaBOYHBIE TOCOOMA, pecypchbl HMHTepHeTa), aHaIM3UpPOBAaTh HH(POPMAILHIO
Pa3NUYHBIX BUIOB U POPM HpEACTaBICHHS, KPUTUIECKH OLICHUBATh €€ TOCTOBEPHOCTH M HEMPOTUBOPEUUBOCTD;

(bopMyIMpoBaTh 3ampockl W MPUMEHSTh Pa3JInYHbIe METOJbl TMpPU IOWCKEe W 0TOOpe uH(popManuy,
HEO0OXOIMMOH /IJIs1 BBIITOJTHEHHS YI€OHBIX 33/1a4 OMPENeIEHHOTO THTIA,

npruoOpeTaTh OIBIT HCHOJIb30BaHUS WH(POPMAIUOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH M Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMPATh ONTHMANBHYIO (opMy TpezacTaBieHUs HHPOpPMALUU (CXeMBbI, TrpaduKy,
JarpamMMebl, TaOJIHILIbI, PUCYHKH U APYTHE);

MCIIOJIb30BaTh HayYHBIH S3bIK B KaUeCTBE CPEACTBA IPU paboTe ¢ XMMUYECKOW MH(pOpMAaLUeH: TPUMEHSTH
MeXIpeqMeTHbIE ((PU3NUecKre U MaTeMaTnIecKre) 3HaK 1 CUMBOJIBI, ()OpMYJIbI, aO0peBUaTypbl, HOMEHKIIATYPY;

MCIIOJIB30BaTh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISIIHOCTH.

OBJjiaieHUe YHUBEPCATbHLIMUA KOMMYHHUKATHBHBIMU JAeHCTBUSIMU:
3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCY)KIAeMOW TEMbl B XOJ€ AMAajora M/WIH TUCKYCCHU, BBICKAa3bIBATh
unen, GopMyIUpPOBaTh CBOU NPEUIOKEHUS OTHOCHTEIBHO BBIITOJIHEHUS MPE/JIOKESHHON 3a1a4u;
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BBICTYIIATh C MPE3CHTAMCH Pe3yIbTaTOB IMO3HABATEIIBHON NESTEIHHOCTH, MOJYICHHBIX CaMOCTOSITEIIEHO
WM COBMECTHO CO CBEPCTHMKAMH TPH BBIMOJIHCHUU XUMHYECKOTO 3KCICPUMEHTa, MPAKTUYECKONH pabOThI 1O
WCCIICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3aluyd Y4eOHOro MpoekTa u (OPMYJIUPOBATH BBIBOJIBI IO
pe3ynbTaTaM TpPOBEAEHHBIX HCCIIEIOBAaHWA ITyTEM COTJIACOBaHWS TO3WIHMKA B XOAE OOCYXACHHA W OOMeHa
MHEHHSIMH.

Ogianenue YHUBEPCAJIbHBIMHA PEryJIsiTUBHBIMH JeiCTBUAMMU:

CaMOCTOATEJIIbHO IIJIAHUPOBATE U OCYHICCTBJIATH CBOIO ITO3HABATCIIbHYIO AEATCIBHOCTD, OIIPEACIIAA e€ menu
" 3aga4u, KOHTPOJHUPOBATH U IO MEPC HGO6XO):[I/IMOCTI/I KOPPCKTUPOBATH r[pezmaraeMbIﬁ AJITOPpUTM JCUCTBUI npu
BBITTIOJTHCHHUH y‘lC6HI)IX N HUCCJIICOOBATCIIbCKHUX 3ajJady, BLI6I/IpaTL HanOosee 3(1)(1)CKTI/IBHI>II\/’I CIoco6 ux peucHus C
y‘léTOM IMOJIY4YE€HHS HOBBIX 3HAHUH O BEIIECTBaX U XUMHUUECCKHX PEaAKIUAX;

OCYHICCTBJIAATH CAMOKOHTPOJIb CBOCH JEATSILHOCTH Ha OCHOBE CaMOaHajIn3a U CAaMOOIICHKH.

INPEJMETHBIE PE3YJIbTATBI

11 KJIACC

[MpeameTHbIe pe3yabpTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHuuecKasi XUMUsD» OTPayKaroT:

c(hOpMHUPOBAHHOCTH TPEACTABICHUNA: O XWMHUYECKOH COCTaBISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI
MHUpa, POJIM XMMHUHU B TIO3HAHWH SIBICHUH NPUPOABI, B (OPMUPOBAHMU MBINUICHHUS U KYJIBTYPHI JIUYHOCTH, €€
(YHKIMOHANBHOW TPaMOTHOCTH, HEOOXOAMMOW JUIS pelieHHs MPaKTHYeCKUX 3ala4y M OKOJOTHYECKH
000CHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOIHOM Cpeje;

BJIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHUN, KOTOPAas BKIIFOYAET: OCHOBOIOJATAIOIIHE MOHATHS (XUMUYECKUI
AJIEMEHT, aTOM, W30TOI, S-, P-, d- 3JEKTPOHHBIC OPOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSPHBIA O0BEM,
BaJICHTHOCTh, DJJEKTPOOTPHIIATEIPHOCTh, CTEIEHh OKHWCICHWS, XHMHYECKas CBs3b (KOBAJIECHTHAs, WOHHAs,
METaJTIIeCcKas, BOJOPOIHAS), KPUCTAIUTMYECKAasT PEMIETKA, TUIIBI XUMUYECKUX PEaKINi, pacTBOP, dIEKTPOIHTHI,
HEDJIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAs IUCCOILMAlMs, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XHUMHYECKOU
peakuuy, XHUMHYECKOE pPABHOBECHE); TEOPHM U 3aKOHBI (TEOpus DIEKTPOIMTUYECKONW IHCCOLMAIUH,
nepuoaunyeckuid 3akoH J[. . MenzaeneeBa, 3aK0H COXpaHEHUsI MAaCChl BEILIECTB, 3AKOH COXPAHEHUSI U MPEBPAILCHUS
SHEPTUH MPH XUMHYECKUX PEaKIHsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH #A3BIK XMMHH, MHPOBO33PEHUYECKHE
3HaHUsL, JIeXKAIUEe B OCHOBE MOHUMAaHHS MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SBIICHUH, (PaKTOIIOTHUECKHUE
CBEJICHHS O CBOMCTBaX, COCTaBe, IMOJNyYeHHMH M O€30MaCHOM HCIIOJIb30BaHUN BAKHEWITNX HEOPraHMYECKUX
BEIIECTB B OBITY U IPAKTHYECKON AESITETLHOCTH YEIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC IPU3HAKU TIOHSITHH, YCTAHABINBATH UX B3aHMOCBSI3b,
HCII0NIb30BaTh COOTBETCTBYIOLIUE TIOHATHS IPU ONMCAHUY HEOPTraHUYECKUX BEILIECTB U UX MPEBPAICHUI;

c(hOpMHUPOBaHHOCTH YMEHHUH HCIIOJIB30BaTh XUMUYECKYIO CHUMBOIIUKY JIJISl COCTaBIEHUST ()OPMYJIT BEIIECTB U
ypaBHEHHWH XWMHUYECKMX peakuuii, cucrematnueckyto HoMmeHknatypy (IUPAC) u TpuBHMaibHBIE Ha3BaHUS
OTJIENBbHBIX HEOPTaHWYECKUX BEIIECTB (YrapHbIA ra3, yrJIeKHCIbIA ra3, aMMHuak, rameéHas M3BEeCTh, HeraméHas
W3BECTb, TUTHEBAS CONA, IUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHHI OIpPENeNsATh BaJCHTHOCTh M CTETIEHb OKHCIEHHUS XMMHYECKUX IIIEMEHTOB B
COEIMHEHMSIX Pa3IMYHOTO COCTaBa, BUJ XUMHUECKOI CBA3M (KOBaJIEHTHAsI, HOHHAs, METaJIIMUecKas, BOJOPOHAs)
B COCOUHEHUSX, THIl KPHUCTALIMYECKOM PEMIETKM KOHKPETHOrO BellecTBa (aTOMHas, MOJEKYJspHas, MOHHas,
METaJUINYeCcKas), XapaKTep Cpeabl B BOJHBIX PAaCTBOPaxX HEOPraHUUECKUX COEANHEHUH;

c(hOopMHPOBaHHOCTh YMEHHUH YCTAaHABIUBATh MPHUHAJIE)KHOCTh HEOPTaHUYECKHUX BEIIECTB 10 WX COCTaBY K
OTIpeNIeNIEHHOMY KJIACCY/TPYIIe COSAMHEHHH (MPOCThIE BEIIECTBA — METAIUIBI U HEMETAJUIbI, OKCHJIBI, OCHOBaHWUSI,
KHCJIOTBI, aM(OTEpHBIE TUIPOKCHUIBI, CONIN);

c(hopMUPOBAaHHOCT, YMEHHMM pacCKphIBaTh CMBICT Tiepuoaudeckoro 3akona JI. WM. MenneneeBa wu
JIEMOHCTPHPOBATH €r0 CUCTEMAaTH3UPYIONIYIO, OOBSCHUTENHLHYIO U IPOrHOCTUYECKYIO (DYHKIINY;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEepU30BaTh IEKTPOHHOE CTPOCHUE aTOMOB XMMUYECKUX JIEMEHTOB 1—
4 nepuonor [leproanyeckoit cucteMbl xumuueckux snementoB JI. M. MeHjeneesa, UCIOMb3ys MOHATHUS «S-, P-, d-
JNIEKTPOHHBIE OPOWTAIN», «IHEPreTUYECKHE YPOBHM», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOIICTB
XUMHMUYECKUX 3JIEMEHTOB M MX COEAMHEHHMH MO mepuojaM M rpymnmnaM llepmonndeckoi CHCTEMBl XMMHYECKUX
anemenToB JI. 1. Menneneena;

c(hOpMUPOBAaHHOCT,  YMEHUH  XapakTepw3oBaTh (OMHMCHIBATH) OOMKWEe  XWMHYECKHE  CBOMCTBA
HEOPraHWYECKUX BEIIECTB PAa3JUYHBIX KJIACCOB, NOATBEPXKAATH CYIIECTBOBAHME I'E€HETHYECKOM CBS3U MEXIY
HEOpPraHMYECKUMH BELIECTBAMHU C IIOMOIIBIO YPaBHEHHHM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHN;
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c¢(hOpMHUPOBAHHOCTh YMEHHS KJIaCCH(PHUIIMPOBATh XUMHUUCCKHUE PEAKIIUH 10 PA3IMYHBIM MIPU3HAKaM (IHCIY
U COCTaBy pearupyrollux BEIIeCTB, TCIUIOBOMY 3((EKTy peakiuu, U3MEHCHUIO CTCIICHEH OKHCIICHHSI 3JIEMCHTOB,
00paTHMOCTH PEAKIIMH, YYACTHUIO KaTaanu3aTopa);

c(hOpMHUPOBAaHHOCTh YMEHHI COCTABIISATh YPAaBHEHUS PEAKIHMiA Pa3IMYHBIX THUIIOB, MOJIHBIE U COKPAIIEHHBIE
YpaBHEHUS peaKInii HOHHOTO 0OMEHA, YIUTHIBAs YCIIOBUS, IPH KOTOPBIX 3TH PEAKIIUU UAYT /IO KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIIUH, MMOATBEPIKIAIONINE KaYECTBEHHBIM COCTaB Pa3IMYHBIX
HEOPraHWYECKUX BEILECTB, PACIIO3HABATh ONBITHBIM IyTEM HWOHBL, MHPUCYTCTBYIOIIME B BOJHBIX pPAacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH PpPAaCKpPBIBATH CYINIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pEaKIui
MOCPEACTBOM COCTABJICHUS 3JICKTPOHHOTO OajlaHCa STUX PEaKIIHIA;

c(hOopMHUPOBAaHHOCTh YMEHUH OOBSICHITH 3aBHCHMOCTh CKOPOCTH XHMHYECKOW PEAKIMH OT Pa3IHIHBIX
(hakTOpOB; XapaKTep CMEMICHUS XUMHUICCKOTO PABHOBECHS B 3aBHUCHMOCTH OT BHEIIHETO BO3ICHCTBHUS (IIPHHIIMIT
Jle UaTenne);

c(hOpMHUPOBAaHHOCTh yYMEHHH XapaKTepH30BaTh XHUMHUYECKHE TMPOIECCHl, JIeKalue B  OCHOBE
MIPOMBINIIEHHOTO TIOYYeHHs CEPHOM KUCIIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH MPECTABICHUH 00 001IIX
HAyYHBIX MPUHIIMITAX M SKOJIOTUYECKUX MPOOIeMaX XUMHUYECKOTO IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMECHUU IPOBOJAMTH BBIYKMCICHHS C KCIIOJIB30BAHUEM TMOHATHS «MaccoBas IO
BEIIECTBA B PacTBOPE», 0OBEMHBIX OTHOIICHHA Ta30B MMPH XUMHUYECKHX PEaKIUAX, MACChl BEMIECTBA WM 00bhEMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM O00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIICCTB,
TerI0Boro 3(p(ekra peaklud Ha OCHOBE 3aKOHOB COXPaHCHHMS MAacChl BEIISCTB, MPEBPAICHUS M COXPaHEHUS
SHEPruy;

c(hOpMHPOBaHHOCTh YMEHHI COONIOATh MpaBWIa MOJH30BAHUS XUMUYECKON MOCYAOH M JIaODOpaTOPHBIM
000pyIOBaHHEM, a TAKXKE MpaBuiia 0OpalieHUs ¢ BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIIUSMH IO BBIMOJTHCHUIO
a60PaTOPHBIX XUMUIECKHX OIBITOB;

c(hOpMHUPOBaHHOCT, YMEHHWH IIAHWPOBATH W BBIIONHATh XWMHYECKHU JKCHEPUMEHT (pa3iiosKeHue
MepoKcuaa BOAOpPOAA B IMPUCYTCTBUM KaTalu3aTopa, OIMPEAECIEHUE CPEAbl PAaCTBOPOB BEMIECTB C IMOMOUIBIO
YHHBEPCAJIBHOTO HHIMKATOPA, BJIMSHUE Pa3IMUHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKOW PEaKIUH, PEaKIHH
WOHHOTO OOMEHa, KayeCTBEHHBIE peakInu Ha cynbdar-, KapOOHAT- W XIJIOPUA-aHHUOHBI, HA KAaTHOH aMMOHWUS,
peleHne SKCIePUMEHTAIBHBIX 3a7ad Mo TemaMm «MeTtaey u «HemeTamis») B COOTBETCTBUU C TMpaBUIIaMU
TeXHUKH OE30MacCHOCTH IMpU OOpaIleHWH ¢ BEIIeCTBAMU M JIADOPATOPHBIM O00OpPYAOBaHUEM, NPEACTABIATH
pe3ynbTaThl XMMHYECKOTO OJKCIEpHMEHTa B (opMe 3amMcu ypaBHEHHMH COOTBETCTBYIOIIMX peaKkmuid |
(hopMyIMpOBaTH BBIBOBI HA OCHOBE 3TUX PE3yJHTATOB;

c(hOpMUPOBAHHOCTh YMECHHMI KPUTHYECKH aHAIU3MPOBATh XUMHUYECKYH HMH(OPMAIUIO, MOJYyYaeMyI M3
Pa3HBIX UICTOYHHUKOB (CpEICTBa MAaCCOBOM KOMMYHHKANNU, IHTepHET 1 Ipyrux);

c(hOpMHUPOBAaHHOCTh YMEHHI COOIONATh MpaBHIIa SKOJIOTHUECKH EIeCO00pa3HOTo MOBENEHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LIEJISIX COXPAHEHMSI CBOETO 3/I0POBbS U OKPYXAIOUIEH MPUPOIHON Cpejibl, OCO3HABATh
OTIaCHOCTH BO3JICUCTBHSI HA JKHUBBIC OPTaHU3MBI OMPENCIEHHBIX BEIIECTB, MOHMMAs cMbIca mokazatens [1JIK,
MOSICHSATh Ha TPUMEpax CHocoObl YMEHBIIEHUS M TPEAOTBPALICHHUS WX BPETHOTO BO3JCHCTBHS Ha OPTaHU3M
JeJIOBEKA;

JUist  00ydJarolMXCs C OTrPaHMYCHHBIMU BO3MOXXHOCTSIMHM 3JI0POBbS: YMEHHE NPUMEHATh 3HAHUS OO0
OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHUS BEIECTB U XUMUYECKUX SIBJICHUH;

JUISL CIIETIBIX W CJIA0OBHIAMIMX OOYYalOMIMXCS: YMEHHE HCIIOJIb30BaTh PEIbe(HO-TOYCUHYIO CHCTEMY
o0o3nauenuit JI. bpaiimns 11 3anucy XuMudeckux Gopmyi.
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IV. TEMATHYECKOE IINTIAHUPOBAHUE

11 KJIACC
KosaunuectBo
Ne HaumenoBanue pa3iesioB 4 TeEM MPOrPaMMBbI Beero Kontpoabubie | IpakTnueckue
n/n YyacoB
padoThl padoThI
Paznen 1. TeopeTuyeckue OCHOBbI XUMHH
11 Crpoenne atroMoB. Ilepuoanueckuil 3akoH u llepuognueckas cucteMa XUMUYECKUX 3JIEMEHTOB 3
. . MenneneeBa

1.2 Crpoenue BemecTBa. MHOro0oOpa3ue BEmEeCTB 4
1.3 XVWMUYECKHE PeaKIiu 6 1 1
Hroro mo pasneny 13
Pa3znen 2. Heopranuyeckasi Xumusi
2.1 Mertasib 6 1
2.2 Hemeranmst 9 1 1
2.3 CBs3b HEOPraHMYECKHUX U OPraHMYECKHUX BELIECTB 2
Hroro no pazgeny 17
Paznen 3. Xumus U )KU3Hb
3.1 l X¥UMHUS U KU3HB 4 |
Htoro no pazzeny 4
OBHIEE KOJMYECTBO 11O ITPOI'PAMME 34 2 ‘ 3
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V. IOYPOYHOE IIVIAHUPOBAHUE

11 KJIACC

K
N Tema ypoka l K4 l ONMIECTBO l Jara l IIpumevanne

n/n KP P JIaH iaKT

Tema 1.1 Ctpoenne atomoB. [lepuonnyeckuii 3akon u Ilepuoanyeckas cucrema

3
xuMudecknx 3jeMenToB /.M. MenaeneeBa
1  Xwumwuyeckuii d7eMeHT. ATOM. DJIEKTpOHHAs KOHPUTYpaIUs aTOMOB 1 02.09 I cemectp
2 ITepunonnueckuii 3akoH u [lepuoauueckas cucreMa XuMU4ecKux 3nemeHTos Jl. 1. 1 09.09

MenjeneeBa, UX CBA3b C COBPEMEHHOM TEOPUEHN CTPOECHMSI ATOMOB
3aKOHOMCpHOCTI/I W3MEHEHHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U UX COCZII/IHeHI/Iﬁ 10

3  rpymnmam u nepuoaaM. 3Ha4eHHEe MePUOINIECKOr0 3aKOHA U CUCTEMbBI XUMHUIECKHAX 1 16.09
snemeHTOoB /.M. MenneneeBa B pa3BUTUN HAYKU

Tema 1.2 Ctpoenne BemectBa. MHOrooopasue BemecTB 4

4 Crpoenue BelecTBa. XMMHYECKask CBSI3b, €€ BUJIbI, MEXaHU3MbI 00Pa30BaHUS 1 23.09
KOBQJICHTHOM cBs13u. BoopoiHas cBs3b

5 BanentHocTs. DnexkrpoorpunarenbHocTs. CreneHb okuciaeHus. Bemecrsa 1 07.10
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUSI

6 [NonsiTHE O AUCTIEpCHBIX cUcTeMax. MICTHHHBIC M KOJIOUIHBIE pacTBOPEI. MaccoBast 1 14.10
JIOJIS BEIIECTBA B PacTBOpE

7 Knaccudukanms 1 HOMEHKIIaTypa HEOpraHHYeCKUX coeTUHeHu. ['eHeTndeckas cBs3b 1 2110
HEOPraHMYECKHUX BELIECTB, Pa3IMYHbIX KJIACCOB
Tema 1.3 XuMunueckue peakiun 6
Knaccudukanms XUMUYECKUX peakiuii B HEOPTaHUIECKOW U OPraHUIeCKOW XHUMHH.

8  3akoH coxpaHeHHs MacChl BEIIECTB; 3aKOH COXPaHEHHS U MIPEBPAILCHHUS YHEPTUH NTPU 1 11.11
XMUMUYECKUX PEeaKLIUsIX

9  Ckopoctb peakuun. OOpaTumble peakuu. XUMHUECKOE pAaBHOBECHE 1 18.11

10 HpaKTH‘leEKaH padorta Ne 1. «BnusiHue paznuyHbiX GakTOpOB Ha CKOPOCTh 1 1 2511
XUMUYECKOH peaKLum»

11 DnexTpoauTHyeckas nuccouuanys. [lonstie o BogopoaHoM nokasaresne (PH) 1 02.12

pactBopa. Peakunu nonHoro oOMeHa. ['uiponan3 opraHndeckux ¥ HEOPraHUIECKUX
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| KoanuecTBo ‘ Hara ‘
KP P IVIAH dakr

Ne |
a/n Tema ypoka K4

IIpumevanne

BEILIECTB

OxuncanTeIH,HO-BOCCTAHOBUTENBHEIE peakiun. [lorsTre 00 3NeKTpon3e paciiiaBoB U
pacTBOpOB coJieit

13  KonTpoabHas padora Nel 1o pasz(eni «TeopeTrnuecKkrue OCHOBBI XHMHUI 1 1 16.12

1 09.12

Tema 2.1 MeTtajuibl 6
Mertamnsbl, ux nonoxenue B [lepuonnueckoit cucteme XuMudeckux 3nnemenToB . W.
14  MenneneeBa 1 0COOCHHOCTH CTpOCHHS aTOMOB. O0mmme GpuzndecKre CBONCTBa 1 23.12
METaJIJIOB
15  CnnaBbl METaIOB. DJIEKTPOXUMHUYECKHUH PSJ] HAPSHKCHUH METAIIIOB 1 28.12
16 XuMHu4YecKre CBONCTBA BAKHEHIIINX METAIIOB (HATPUil, Kaluii, KaabIHii, MarHAH, 1 13.01 Il cemectp
QTIOMUHHN) ¥ UX COCITUHEHUH
17  XuMuveckue CBOMCTBA XpOMa, MEIM U MX COSAMHCHUH 1 20.01
18  Xwumuueckue CBOHCTBA ITHHKA, JKEJI€3a M MX COETUHEHUI 1 27.01
19 HpaKanec'l'caﬁ paGora Ne 2. "Pemenue sKkCliepuMEHTaIBHBIX 33a4 M0 TEME 1 1 03.02
«Mertab»y
Tema 2.2 HemeTasu1b1 9
20 Hewmerannsl, ux nonoxenue B [lepuoandeckoi cucteme XumMuueckux snemenTon . 1. 1 10.02
MeHieneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB
21 dusnyeckre CBOHCTBA HEMETAIUIOB. AJUIOTPONHS HEMETAJUIOB (Ha IPUMEpEe KUCIOPOAa, 1 17.02
cepsl, hocdopa u yrieposa)
22  XuMHYecKHe CBOMCTBA TaJOT€HOB, CEPhl U X COEMHEHNH 1 24.02
23 Xumuyeckue CBOMCTBa a30Ta, (hocodpa v UX COSTUHEHUH 1 03.03
24  XwumuyecKkue CBOHCTBA YIIiepoJia, KPEMHHS U UX COCAMHEHHUIN 1 10.03
25 IlpumeHeHue BaXHEHIINX HEMETAIJIOB M UX COCAMHEHUN 1 17.03
26 O60011eHne U cUcTeMaTU3aIHs 3HvaHI/n?1 1o TeMe «HeMeTaJ‘IJ‘IHi). Brruucnenus no 1 31.03
YPaBHEHUSIM XUMHUYECKHUX PEAKIHN 1 TEPMOXHUMUIECKUE PACUETHI
27 IIpakTHyeckast padora Ne 3. «Pemenne skcriepUMEHTANIBHBIX 334a4 10 TEME 1 1 07.04

"Hemetarisr"»
28  KourpoabHasi padota Ne2 o temam «Metamibs»y u «Hemeramisny 1 1 14.04
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Ne

n/n

29

30

| | KoauuyectBo ‘ Jara ‘
Tema ypoka K4 IIpumeyanue
KP P IU1aH akr
Tema 2.3 CBsi3b HEOPIraHHYECKUX H OPTAHUYECKUX BeLIeCTB 2
Heopranuueckue u opranndeckue KUciaoTel. Heopranuueckue 1 opranniyeckue 1 21.04
OCHOBaHUS :
AmdoTepHbIe HEOpPraHUUECKUE U OpraHudeckue coeuHeHus. [ eneTnueckas cBsI3b 1 28.04

HCOPTraHNYCCKUX U OPraHNYCCKUX BCHICCTB

31

32

33
34

Tema 3.1 Xumus u xKu3Hb 4

Ponp xumun B ob6ecnieueHNH 3K0I0THIECKOM, SHEPTeTUIECKOM U MUIIEBOI 1 05.05
0€30MacHOCTH, Pa3BUTUU MEIUIIMHBI '
HpencIaBneHm 00 00IIMX HAYYHBIX MPUHIUIIAX TPOMBIIIICHHOTO MOTYyYCHHUS 1 12.05
BO)KHEHIIINX BEIIECTB

YenoBek B MHpE BEIIECTB U MaTEPUATIOB 1 19.05
XuMmusl 1 3T0pOBbE YeTIOBEKa 1 26.05

OBHIEE KOJIMYECTBO ITIO ITPOI'PAMME 34 2 3
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V1. YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Xumus, 10 knacc/ Pynsuruc I.E., ®enpaman @.I'., AkiinonepHoe 00IIeCcTBO
«3narenbctBo «IIpocBemieHue.
2. Xumus, 11 kmace/ Pynsutuc I'.E., ®enpaman @.I'., AknipionepHoe 001mecTBo

«I/I3I[3TCJ'II>CTBO ((HpOCBeHlCHI/IC»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

1. MeTtoaudeckoe mocobue mo yaeOHuky Pymsuruca I'. E.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://resh.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru
http://him.1september.ru
http://experiment.edu.ru

grwbdpE
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