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NOACHUTE/IbHAA 3ANUCKA

[IporpaMMa mo XMMHUM Ha YpOBHE cpemHero oOmiero obOpaszoBaHus paspaborana Ha ocHoBe PexepanpHOro 3akoHa oT 29.12.2012 No 273-03 «O6
oOpazoBannn B Poccuiickoii ®eneparmm», TpeOoBaHUI K pe3yiabTaTaM OCBOeHHS (emepanpHON 00pa3oBaTenbHONW IPOTPaMMBI  CPEIHETO OOIIEero
obpazosanusa (POII COO), mpencraBineHHbIx B PeneparbHOM roCyIapcTBEHHOM oOpaszoBatenbHOM crangapte COO, ¢ yuérom Konmemnum npemnoiaBaHus
y4eOHOTO mpeaMera «XHUMUS» B 00pa3oBaTeNbHBIX opraHm3ammsx Poccwiickoit denmepanny, peaTu3yrOIIUX OCHOBHBIE 00pa30BaTENbHBIE MPOTPAMMEI, H
OCHOBHBIX ToNIOkeHnH «CTparernu pa3Butus BocruTaHus B Poccuiickoit @enepannn Ha nepuon no 2025 roma» (Pacmopspkenue [lpasurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MTOXO/IOB K Pa3padOTKe MPOrpaMMEbl IO XHUMHH, K OTPEEIICHUIO O0IIei cTpaTernu 00ydeHNs, BOCIIUTAHUS U PA3BUTHS O0YUAIOIINXCS CPEeICTBAMHU
yaeOHoro mpeamera «Xumus»y s 10—-11 ximaccoB Ha 6a30BOM ypoBHE cocTaBwim KoHIenTyanbHble nojoxerns @PI'OC COO o B3auM00OYCIOBICHHOCTH
TIeJIei, CONepKaHMsI, Pe3yIbTaTOB O0YUeHHS U TPeOOBaHUH K YPOBHIO MMOATOTOBKH BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHe, TOJIyYaeMOe BBITYCKHUKAaMH 0011eo0pa3oBaTeIbHON OpPraHM3alllH, SBISIETCS HEOTHEeMIIEMOW 4acThi0 uX oOpasoBaHHOCTH. OHO
CIIY>)KHT 3aBEPIIAIONIMM D3TallOM peaju3allii Ha COOTBETCTBYIOIIEM eMy O0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX IEJIOCTHOW CHCTEME
XUMHYECKOTO 00pa3oBaHms. DTH IIEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB MPUPOABI, (POPMHUPOBAHUS MUPOBO33PEHHUS U OOMICH KyJIbTYpPHI Y€JIOBEKa, a TAKXKe
9KOJIOTHUECKH 0OOCHOBAHHOTO OTHONICHHUSI K CBOEMY 3JI0POBBIO M MPHUPOIHOI cpene. Peamusyercs xumudeckoe oOpa3oBaHHe OOYYAIONIMXCS HA YPOBHE
cpeaHero o0iero oopa3zoBaHus cpelcTBaMU yueOHOro mpeaMera «XUMHUs», COJep)KaHUEe W MOCTPOCHUE KOTOPOTO OMpEe/eNicHbl B MporpaMMe M0 XUMHH C
yuéToM cnenn(MK1 HAyKd XUMHUH, € 3HaueHHs B IO3HAHWU MPHUPOJIbl U B MaTEpUATIbHON KHU3HH OOIIECTBA, a TAKXKe ¢ YU4ETOM OOIIMX Ieel U MPHUHIUIIOB,
XapaKTepU3YIONINX COBPEMEHHOE COCTOSTHIE CHCTEMBI cpeliHero odIiero oopasopanus B Poccuiickoit deneparui.

XuMHS KakK 3JeMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPacT OCOOYIO pOJib B COBPEMEHHOM IUBUIN3AIMHY, B CO3/IaHUH HOBOW 0a3bl MaTepHaIbHON KYIbTYpHL.
Ona BHOCHT CBOW BKJIaJ] B (DOPMHUPOBAHUE PAMOHAIBLHOIO HAYYHOTO MBIIUICHUS, B CO3J]aHHE IEJIOCTHOTO MPEJCTaBICHUs 00 OKpYXKarolleM MHpE Kak O
€IMHCTBE MPUPOABI W 4YeNOBEKa, KOTOpoe (GOpMHUpyeTcss B XMMHHM Ha OCHOBE IMOHMMAHHMS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHpPA, OCO3HAHUS
B3aUMOCBA3H MCXKIOY CTPOCHUEM BCUICCTB, UX CBOMCTBAaMH ¥ BO3MOKHBEIMH 001aCTSIMH NIPUMCHCHMUA.

Tecno B33HMO}ICI>'ICTBY$I C ApyrumMmu €CTCCTBCHHBIMM HayKaMH, XHMUA CTalia HEOTHhEMJIIEMOH YaCTBHIO MHpOBOfI KYJIBbTYPBbI, HGO6XO}II/IMBIM YCJIOBHUEM
yCOeUIHoro Tpyjia U XHU3HU KaXXJI0ro 4JICHa OGIIICCTBa. COBpeMeHHaSI XUMUA KaK HayKa CO3UAaTClibHaA, KaK HayKa BBICOKHUX TEXHOJIOTHH HallpaBJICHAa Ha
pelieHne TI00ATBHBIX MPO0JIEM YCTOWYUBOTO Pa3BUTHS UEJIOBEUECTBA — CHIPHEBON, SHEPTETHUECKON, MUINEBON, YKOJOTHISCKON 0€30IacCHOCTH W OXPaHBI
3I0OPOBBSI.

B cooTBeTrcTBHM ¢ OOMMMH TESIMU U TIPUHIAIIAMHA CPEIHEro o0Iero odpazoBanms coaepxkanue npeamera «Xumus» (10—11 xmaccel, 6a30BEI ypOBEHb
M3YyYEHHUs) OPUEHTHUPOBAHO MPEUMYIIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOJrOTOBKY OOYYarOIIHUXCsI, HEOOXOAMMYIO MM JUIsl BBIPAOOTKM MHPOBO33PEHUYCCKUX
OPHUEHTUPOB, YCIICITHOI'O BKIIFOYCHHA B )KU3Hb COIMYMaA, IMPOJOJIKECHUA 06pa3013aH1/1;1 B pa3JIMYHbIX O6HaCT$IX, HE CBA3aHHBIX HEIMOCPEACTBEHHO C XUMHUEH.
COCTaBJBIIOIIII/IMI/I npeamMeTa «XHUMHUSD SIBISIOTCS 0a30BBIE KYpPChI — «OpI‘aHI/IT-IeCKaSI XUMUA» U ((0611185[ 1 HEOpraHU4YE€CKasd XUMHs», OCHOBHBIM KOMIIOHCHTOM
comepkaHusl KOTOPBIX SIBIISTFOTCSI OCHOBBI 0a30BO HayKH: CHCTEMa 3HAHWU 1O HEOPTaHMYECCKOW XMMHH (C BKJIIOYCHHEM 3HAHWH W3 OOmed XWUMHH) U



oprannueckoi xumuu. GopmMupoBaHue NaHHON CHCTEMbI 3HAHUH NP U3YYEHUH NpeaMeTa 00eCeunBaeT BO3MOKHOCTh PACCMOTPEHHS BCEIO0 MHOI000pasus
BEIIIECTB Ha OCHOBE OOLIMX MMOHATHUI, 3aKOHOB ¥ TEOPUN XUMHUH.

CrpykTypa comepxaHusi KypcoB — «Opranudeckass xumusp» 1 «OOmas u HeopraHudeckas XuUMus» c(OpPMHpPOBaHa B IporpaMMe MO0 XMMHU Ha OCHOBE
CHCTEMHOTI'0 TIOAX0Ja K U3yUCHUIO y4eOHOro Marepuaia u o0yclIoBI€Ha HCTOPUUECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHMH Ha ONPENeNEHHBIX TEOPETHUECKUX
ypoBHiX. Tak, B Kypce OpraHn4ecKoi XMMHUH BELIECTBA PACCMATPUBAIOTCS Ha YPOBHE KJIACCHUYECKON TEOPUH CTPOEHUS] OPraHMUYECKUX COCAMHEHUIl, a TaKkxKe
Ha YPOBHE CTEPEOXUMHUYECKHX U 3JICKTPOHHBIX MPENCTABICHUN O CTpoeHNH BelecTB. CBeeHus: 00 W3yyaeMbIX B Kypce BEILECTBaxX JAIOTCS B Pa3BUTHH — OT
YTJIEBOJOPOJIOB JIO0 CIIOKHBIX OMOJOTMYECKH aKTHBHBIX COeIWHEHUWH. B Kypce opraHmuecKold XWMHH IMOJTYYalOT pa3BHTHE C(OPMHUpPOBAHHBIE HAa YpOBHE
OCHOBHOTO 001Iero 00pa3oBaHus MePBOHAYAIBHBIC MTPECTABICHUS O XUMUYECKOW CBSI3H, KJIACCH(PHUKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOHCTB
BEIIECTB OT UX CTPOCHUS], 0 XHMUYECKOH peaKIny.

[lon HOBBIM yrioMm 3peHHs B mpeaMmere «XuUMHs» 0a30BOr0 YpPOBHS pPacCMaTpPHBAETCsl W3y4YCHHBI Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUS
TEOPETUYECKUH MaTephall U (aKTOJIOTUUECKUE CBEICHHS O BEIECTBaX W XUMHYECKOH peakuuu. Tak, B yacTHOCTH, B Kypce «OOImIas 1 HeopraHUYecKas
XHMUSD) 00yUJaromUMCsl TIPEI0CTaBISIETCs] BO3MOKHOCTh OCO3HATH 3HAUEHHUE TMEPHOINIECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOIOJIOTHUECKIX MO3ULIUH,
riy0)ke IOHSTh UCTOPUYECKOE N3MEHEeHNE (PYHKIMI 3TOTO 3aKOHA — OT 0000IIaroIel 10 00BACHSIOIEH U TPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHWN O BayKHEHMIIHMX BEILECTBAX, MX COCTAaBE, CTPOCHHH, CBOMCTBAX M MPUMEHEHHH, a TAKXKE O XMMUYECKHUX PEaKIUsIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX TpOTeKaHus aomnofjHsAeTcss B Kypcax 10 m 11 kiaccoB sneMeHTaMU COJEpKaHUs, UMEIOUIMMH KyJIbTYPOJIOTHYECKHI M TMPUKIIAIHON
XapaxkTep. JTH 3HaHHS CIIOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3M XMMHUHU C JIPYTUMH HayKaMH, PAacKpHIBAIOT €€ poJib B MO3HABATEILHON W MPAaKTUYECKOM
JIeSITEIIBHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBRYKEHUS K TIPOIIECCY TBOPUYECTBA B 00JACTH TEOPUH U MPAKTHUYECKHUX MPUIIOKEHUH XUMHH, TOMOTAIOT
BBHIITYCKHUKY OPHEHTHPOBAThCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh WHPOPMAIUIO U
MPUMEHSITh €€ JUIsl TIONOJIHEHMs 3HAaHUH, PEIICHUS] MHTEIUICKTYalbHBIX M SKCIIEPUMEHTAIBHBIX UCCIIEe0BATENLCKUX 3a1ad. B 1enoM copepikanue y4eOHOTO
npeamera «XHUMUS» JAHHOTO YPOBHS M3YyYeHHs OPHEHTHUPOBAHO Ha (OPMHUpPOBAHUE Yy OOYYAIOUIMXCS MHPOBO33PEHUYECKOH OCHOBBI Uil TTOHHMAaHHS
¢dmrocopckux uaen, TakKMx Kak: MaTepUabHOE E€AMHCTBO HEOPTaHMYECKOTO W OPTaHHUYECKOr0 MHUpPa, 00YCIOBIEHHOCTh CBOWCTB BEIIECTB MX COCTABOM H
CTpPOCHUEM, MO3HABAEMOCTh IPHPOJHBIX SIBJICHUN MyTEM OKCIEPUMEHTAa W pEIIeHHs NPOTHBOPEUYMH MEXIy HOBBIMH (AaKTaMHd M TEOPETHYCCKHMHU
MPENOChUIKAMH, OCO3HAHUE POJIM XUMHHU B PEIICHUH 3KOJIOTHMYECKUX MPOOIIEM, a TaKkkKe MpobdiieM cOepekeHHs YHEPTeTHIECKUX PECYPCOB, ChIPbS, CO3IaHMsI
HOBBIX TEXHOJIOTHH U MaTEepPUAIOB.

B mane penreHust 3a1a4 BOCIIMTaHUS, PA3BUTHS U COITUATTM3AIMN 00YYArOIIUXCSl PUHSATHIC IPOTrPaMMOi TI0 XUMHH TOJIXO/IbI K ONPEACTICHUIO COCPIKaHMsI 1
MOCTPOCHUSI MPEAMEeTa MperyCMaTpUBAIOT (OPMUPOBAHHME YHUBEPCAIBHBIX YYEOHBIX NEMCTBUM, MMEIOIMX 0a30BOe 3HAYCHHWE AJIS PA3IMYHBIX BHIOB
NESITeIbHOCTH: pellleHus] MpobjeM, MOWCKa, aHaiu3a M 00paboTku WHPOpPManuM, HEOOXOAMMBIX JJsl NPHOOpPETEHUs] ONbITa IMPAKTUYECKOW U
HCCIIEI0BATENbCKOM A TENbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B TIO3HAHUU XUMHH.

B mpaktuke mpenogaBaHus XUMHM KaK Ha ypOBHE OCHOBHOTO oOmiero oOpa3oBaHMsA, TaK U Ha YPOBHE CPEAHEr0 OOIIEro oOpa3oBaHUs, NMPH ONPEACICHUH
coJiep KaTeNIbHON XapaKTepUCTHUKH LeJIel n3ydeHns IpeaAMeTa HalpaBiIeHUeM epBOCTENIEHHON 3HAYUMOCTH TPAJAULMOHHO PU3HAETCS OPMUPOBAHHE OCHOB
XMMUYECKOM HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUECKOU AEATEILHOCTH YeJIOBEKa M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIbTYPHI.
C MeToIM4ecKOi TOUKH 3pEHHUs TAKOH MOAX0 K ONPEAeNICHHIO LNl n3yueHHs peaMeTa sIBISIeTCS BIIOJIHE ONPaBAAHHBIM.

CormnacHo 1aHHOHN TOYKE 3pEHU [VIABHBIMH LIESIMHU H3Y4eHUs peaMmera « XuMus» Ha 6azoBoMm ypoBHe (10 —11 kJ1.) siBIsiIOTCS:



e (opMHpOBaHHE CHUCTEMBl XMMHUYECKHX 3HAHWN KaK Ba)KHEUIEW COCTABIIAIONIEH €CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JeKaT
KITFOUEBBIC TOHATHSA, (yHIAMEHTATbHBIE 3aKOHBI 1 TEOPUU XHMHUH, OCBOCHHUE SI3bIKa HAYKH, YCBOSHHE W TOHWMaHWe CYITHOCTH JTOCTYITHBIX 0000meHnH
MHPOBO33PEHIECKOT0 XapaKTepa, 03HAKOMIIEHUE C HCTOPHEH UX Pa3BUTHS U CTAHOBJICHHS,

e (opMupoBaHWE W pa3BHTHE MPEJCTABICHUA O HAYYHBIX METOJAX TO3HAHUS BEIIECTB M XMMHUYECKUX PEaKIHid, HEOOXOAMMBIX U MPHOOpPETEHU
YMEHHH OpUEHTHPOBATHCS B MUPE BEMIECTB U XUMHUUYECKUX SBJICHHNA, MMEIOIINX MECTO B MIPHUPO/IE, B MPAKTHUECKOMN U TOBCETHEBHON YKU3HM;

e pPa3BUTHEC YMEHUH W CIIOCOOOB JICATENBHOCTH, CBSI3aHHBIX C HAOJIOJACHHEM M OOBSICHCHHUEM XHMHYCECKOTO 3KCIEPUMEHTA, COOJIOJICHHEM MPaBUIT
0e30MacHOro 00palleHus ¢ BEeIICCTBAMH.

Hap;II[y C OTUM, COACPIKATCIIbHAA XapaKTCPHUCTHUKA ]_leﬂeﬁ " 3a7a4 U3y4CHU NpeIAMETA B IIPOrpaMme 1o XuMHUU YTOYHCHA U CKOPPEKTHPOBAaHa B COOTBECTCTBHUU
C HOBBIMU MPUOPUTETAMH B CHCTEME CpelHero oomero odOpazoBanus. CeromHs B MpENoJaBaHWU XUMHUHM B OOINBIIEH CTENEHW OTAAETCS MpearnoYTeHHE
MPAKTUYECKON KOMITOHEHTE COZepKaHus 00ydeHUs, OPHCHTUPOBAHHOW Ha MOJATOTOBKY BBIITYCKHHMKA OOIIC00pa30BaTEIbHON OpraHu3alliy, BiIaJICIONIEro He
HaboOpOM 3HaHUH, a QYHKIMOHAIBHOW IPaMOTHOCTBIO, TO €CTh CII0cO0aMK M YMEHUSIMH aKTUBHOTO MOJTYYEHUS 3HAHUH U IPUMEHEHUS X B PeabHOM KU3HH
JUTSI peHICHUS TIPAKTUIECKUX 3a/1a4.

B cBsI31 ¢ 3THM IIpH M3YYEHUH TpeAMeTa «XUMHUSD TOMUHUPYIOIICE 3HAUCHHE TPHOOPETAOT TaKKE 1ISJIU U 3a/1a4H, KaK:

amanTanus oOydaromuXcs K YCIOBHSM JWHAMHYHO PAa3BHBAIOLIETOCS MHUpPa, (OPMUPOBAHWE HWHTEIUICKTYAIbHO pAa3BUTOH JIMYHOCTH, TOTOBOH K
CaMOO6pa3OBaHI/IIO, COTPYAHHUYECTBY, CAMOCTOATCIIbHOMY IMPUHATHIO T'PAMOTHBIX pCHICHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTyallUAX, CBA3aHHBIX C BCIICCTBAMU
" X NIPUMCHCHHUEM,

q)OpMI/IpOBaHI/Ie y 06yanOHII/IXCSI KJIIOYCBbIX HABBIKOB (KJHOT-IeBI)IX KOMHeTeHHHﬁ), HMMCIOIINX YHHUBCPCAJIBHOC 3HAUYCHUEC JIA Ppa3JINYHBIX BUIOB ACATCIIbHOCTH!
peleHus npoodieM, MOUcKa, aHauu3a 1 00paboTku HHPOpPMAIIUU, HEOOXOAUMBIX JUIsl IPHOOPETEHUS OIBITA JACATENILHOCTH, KOTOPasi 3aHUMAeT BaKHOE MECTO
B IIO3HAHUU XHMMHUHU, a TAKXKC JJId OLICHKH C HO3I/IHI/Iﬁ SKOJIOTMYECKOH 0O€30IMacHOCTH XapakTepa BJIMAHUA BCHICCTB U XUMHUYCCKUX IMPOUECCOB HA OPraHru3M
YEJIOBEKA U MPUPOIHYIO CPENY;

pa3BUTHE NTO3HABATEILHBIX HHTEPECOB, HHTE/UICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00YJarOIIUXCsl: CIIOCOOHOCTH CaMOCTOSITEILHO MPHOOpETaTh HOBBIC
3HaHUA IO XUMHH B COOTBETCTBHUHU C KHN3HCHHBIMU HOTpCGHOCTSIMI/I, HCIIOJIb30BaTb COBPEMCHHBIC I/IH(I)OpMaHI/IOHHBIe TEXHOJOTUHM JIs1 IMOHUCKa W aHaJIn3a
y4eOHOU 1 HayYHO-TIOMYJIAPHON HHPOPMAIIUU XUMHYECKOTO COJICPKAHUS;

q)OpMI/IpOBaHI/Ie U Pa3sBUTUC Y o6yqa}01u1/1xc;[ aCCOIMAaTHBHOTO M JIOTHYCCKOIO MbIIIJICHHWA, Ha6J'II-O)IaTeJ'IBHOCTI/I, C06paHHOCTI/I, AKKYPaTHOCTH, KOTOPLIC
0CO0€EHHO HCO6XOJII/IMI)I, B YaCTHOCTH, IPH IIJIAHWUPOBAHUHN U ITPOBEACHUN XUMHNYCCKOI'0 SKCIICPUMEHTA,

BOCIIUTAHUWE Y OOyYaroIuxcs yOexIEHHOCTH B TYMAaHHUCTHYECKOW HANPABICHHOCTH XHMHUH, €€ BaXKHOW pOJIM B PENICHUH DIOOAIBHBIX MPOOIeM
PaIMOHAIBHOTO TMPUPOJIONOIH30BAHMS, TOTIOJIHEHUSI SHEPTreTHUYECKUX PECYpPCOB M COXPAHEHHUsS NPUPOIAHOTO pPAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepeXHOTO OTHOIICHHUS K MPHUPOJIC M CBOEMY 3/IOPOBBIO, & TAKXKE MPUOOPETEHUS OIBITA UCIONB30BAHUS TONYYCHHBIX 3HAHWN JJIS TPUHATHS TPAMOTHBIX
pelIeHui B CUTYalUsAX, CBI3aHHBIX C XUMUYECKUMU SIBICHUSIMU.

B yuebHOM mnaHe cpemHero odmiero odpa3oBaHus HpeaMeT «XuMHUs» 0a30BOTO YPOBHS BXOJHUT B COCTaB IMPeAMETHOW oOnactu «EcTecTBEeHHO-HAy4YHBIS
PEAMETBDY.

OO1ee 9YnCIIo 4acoB, OTBEASHHBIX JIJIsl U3yUEHUS] XUMUH, Ha 0a30BOM YPOBHE CpeJiHero odIiero oopa3oBanus, coctasiseT 68 yacos: B 10 kimacce — 34 vaca (1
yac B Hefleno), B 11 kimacce — 34 yaca (1 yac B Hefeio).
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OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI XUMHUH

XuMudeckuit aneMeHT. AToM. Sapo aToMa, U30TOIbL. DIIEKTPOHHAS 000JI04YKa. DHEPreTHYeCKHe YPOBHHU, TOAYPOBHU. ATOMHBIE OpOUTaNH,
S-, p-, d- anemenTbl. OCOOCHHOCTH PACIPENENICHHS YIICKTPOHOB MO OPOUTAISIM B aTOMaX 3JICMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DJIEKTPOHHASL
KOH(HUTypamus aTOMOB.

Ilepuognueckuii 3akoH u Ilepmonmueckas cucrema xumuueckux snemeHToB [[. M. MenneneeBa. CBsi3p NEpHOIMYECKOTO 3aKOHA MU
Ileproanueckoit cucteMbl XUMUUECKHX 31eMeHTOB [[. VI. MeHeneeBa ¢ COBpeMEHHOM TEOpUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB M0 IPYIIaM U MeprojaM. 3HaueHHuEe NePUOANYECKOT0 3aKOHa
B Pa3BUTUU HAYKHU.

CtpoeHue BemiecTBa. XMMUYecKasi CBsI3b. BHIIbI XUMUYECKOW CBSI3U (KOBaJ€HTHAsl HETOJSIpHAS U TOJSPHAs, WOHHAS, METaJJIN4ecKasi).
MexaHu3mMbl 00pa30BaHMs KOBAJICHTHOW XWMHUYECKOM CBsA3M (OOMEHHBIH U JIOHOPHO-aKLENTOpHbIN). BonoponHas cBsa3b. BaneHTHOCTS.
DnexTpooTpunaTenbHOCTh. CTeneHb OKUCIeHUs. VIOHbI: KAaTUOHBI U aHUOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA COCTaBa BeIIeCTBAa. THUIBI KPUCTAIUIMYECKUX PEIIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT THIA KPUCTATNINYECKONU PEILIETKH.

ITonsaTue o nucniepcHbIX cuctemax. McTuHHbBIE U KOJUIOMAHBIE pacTBOPHI. MaccoBasi 10J1 BELIECTBA B PacTBOPE.

Krnaccudukanus Heoprauuueckux coequHennii. Homenknarypa Heopranmdeckux BeniecTs. ['eHeTHueckas cBA3b HEOPraHUYECKUX BEIECTB,
MPUHAUISKAIINX K Pa3IMYHbIM KJlaccaM.

Xumuueckas peakius. Knaccudukaius XUMHYECKUX PEAKIMil B HEOPTraHMYECKON M OpPraHMYECKON XMMHHU. 3aKOH COXPAHEHUS MacChl
BEILIECTB, 3aKOH COXPaHEHUs U MPEBPAILECHUS SHEPTHUHU TPU XUMUYECKUX PEAKLIUSX.

CKopocTh peakiyu, e€ 3aBUCUMOCTh OT paziuyHbIX (hakTopoB. OOpaTUMbIe peakini. XUMH4YecKoe paBHOBecue. PakTopbl, BIUSIOLUINE Ha
cocTosiHue XxuMmuieckoro papHoBecus. [Ipunuun Jlelllatense.



DnexTponutuyeckas guccormainus. CuibHble W crnabble 37MeKTpoiauThl. Cpema BOIHBIX PACTBOPOB BEIIECTB: KHCIAs, HEHTpaiabHas,
LIEJIOYHAS.

OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

DKcrepuMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB W WX MpeBpalleHuid: nemoHctpauus Ttadnui «lleprognyeckas cucreMa XUMHYECKHX
anemenToB J[. . MenzaeneeBa», u3ydeHne Mojelieil KpUCTANTNYECKUX PEIIETOK, HAOI0ACHNEe M OMUCAHNE IEMOHCTPALMOHHBIX U JIAO0OPAaTOPHBIX
OIIBITOB (pa3/I0kKEHHE NIEPOKCHIa BOAOPOa B IPUCYTCTBUU KaTalu3aTopa, OIPEIEICHUE CPElbl pACTBOPOB BEIIECTB C NOMOIIbI YHUBEPCAIBHOT O
WHIUKATOpa, peaklud HOHHOTO OOMeHa), MPOBEIEHUE MPAaKTHUECKON paboThl «BiusHHE pa3auYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peakLum.

Pacuérnpie 3amaumn.

Pacuérel mo ypaBHEHUSM XUMUUYECKHUX PEAKIIUMA, B TOM YHCIIE TEPMOXUMHUUECKHE PACUEThI, paCUEThI C UCIIOJIB30BAHUEM MTOHSATHS «MAcCOBast
J10JIs BEILIECTBAY.

Heopranuueckasi Xumms

Hemeramner. [Tonoxxenne HemetaimoB B Ilepuoamueckoit cucreme xumudeckux snemeHToB Jl. Y. MengeneeBa 1 0COOCHHOCTH CTPOCHHS
aToMoB. DH3MYecKre CBOMCTBA HEMETAILIOB. AJUTOTPOITHS HEMETAJUIOB (Ha MpUMeEpe KUCIIopoaa, cephbl, pocdopa u yrieposaa).

XUMUYECKHE CBOMCTBA BaKHEHIINX HEMETAIJIOB (TaJIOT€HOB, Cephl, a3o0Ta, ¢ocdopa, yriepoaa U KpeMHHUS) U UX COeTUHEHUH (OKCHUIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOJHBIX COCTUHEHUN).

[IprMeHeHne Ba)KHEUIINX HEMETAINIOB U UX COCUHEHUMN.

Meramnbl. [lonoxenune metammoB B Ilepuomuueckoit cucteme xumudeckux snemeHToB JI. M. MenneneeBa. OcoOEHHOCTH CTPOEHUS
ANEKTPOHHBIX 0005I04eK aTOMOB MeTaiioB. Obmue ¢uzndeckue cBoricTBa MeTaioB. CIIaBbl METAJUIOB. DIEKTPOXUMUYECKUH Psii HAMIPSKSHUN
METaJUIOB.

XUMHYECKHE CBOMCTBA BAXXHEHUIIUX METAJJIOB (HATpUM, KaJlWd, KaJbIIMM, MarHud, aJIOMUHUN, IIUHK, XpOM, KeJie30, MEeIb) M HX
COEMHEHHIA.

O6mue cnocoObl moydeHus MeTauioB. [I[puMeHeHue MeTamuioB B OBITY U TEXHUKE.

DKCTepuMEHTAIbHBIE METO/IbI H3yUeHUS BEIIECTB U UX MPEBPAIICHUN: N3yueHUE KOJJIEKIIUU «MeTalbl U CIUIaBbl», 00pa3lioB HEMETAIJIOB,
pellieHre SKCIepUMEHTABHBIX 3aja4, HaOMI0JCHUE W OMKCAHNE JIEMOHCTPAI[MOHHBIX M Ja00OpaTOPHBIX OIBITOB (B3aUMOJEHCTBUE THAPOKCHUIA
QTFOMUHHUSI C PACTBOPAMH KUCIIOT U MIEI0YEH, KaYeCTBEHHBIE PEaKIIMY Ha KATHOHBI METAJIJIOB).

Pacuérnsbie 3amaumn.

Pacuérel macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM OO0BEMY OJHOTO U3 YYaCTBYIOIIMX B
peaKiuy BEmecTB, pacy€Thl Macchl (00bEMa, KOTHMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CITH OJHO U3 BEIIECTB UMEET MPUMECH.

XUMHUSA U )KU3Hb



Ponp xumum B 00ecriedeHMM 3KOJOTMYECKOW, SHEPreTMUECKON M MUIEBOM O€30MacCHOCTH, pa3BUTUM MeAMLMHBI. [IoHsATHE O HaydHBIX
METO/ax IO3HAHMS BEUIECTB U XUMUYECKUX PEaKIUH.

IIpencraBnenus o0 oOIMIMX HAYYHBIX IPUHLUIAX IPOMBIIUIEHHOTO MOJY4YEeHUs BXKHEHIINX BELIECTB.

YenoBeKk B MHpE BELIECTB M MATEPUANIOB: BAKHEHIIME CTPOMUTEIbHBIE MAaTEPHalbl, KOHCTPYKLMOHHBIE MAaTE€pHallbl, KPACKH, CTEKIIO,
KepaMuKa, MaTepHabl JJs 3JCKTPOHUKH, HAHOMATEPHaJbl, OpPraHMYECKHE U MUHEPAJIbHBIC YI0OPCHHUS.

XuUMHS U 340pOBbE UEIOBEKA: IPaBUJIa UCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENaparoB, IMpaBuUiia OE30I1aCHOTO HCIIOJIb30BAHUS MPENapaToB
OBITOBOM XMMMHU B TIOBCEHEBHOM KHU3HH.

MexnpeamMeTHbIe CBS3H.

Peanu3zanus MexXnpeaMeTHbIX CBsI3€l IPU U3YUEHHUH O0IIel U HeopraHuueckoil XxuMuu B 11 kitacce ocyIiecTBIsSeTCs Yepe3 UCII0JIb30BAHNE
KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHATUH, TaK W MOHSITUM, SBIIAIOIIMXCS CUCTEMHBIMM ISl OTJEJIbHBIX NPEAMETOB €CTECTBEHHO-HAyYHOTO
LUKJIA.

OOwe ecTeCTBEHHO-HAy4YHbIE MOHATHUS: Hay4HbIH (DakT, TMIIOTE3a, 3aKOH, TEOpHUs, aHalU3, CHUHTE3, KJacCH(]UKauus, NEepUOJIUYHOCTb,
HaOII0/ICHNE, YKCIIEPUMEHT, MOJICINPOBAHNE, U3MEPCHHUE, SBJICHUE.

@dusuka: Marepus, dHEPrus, Macca, aTOM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, M30TOI, PAJAMOAKTHUBHOCTb, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEILIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBA, PU3NUECKNE BEIMUUHBI U €IMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusm, sKocucTeMa, buocdepa, Makpo- U MUKPOIJIEMEHTHI, BATAMHHBI, 0OOMEH BEILLIECTB B OpPraHU3Me.

I'eorpacdus: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.

TexHonmorusa: XWMHYECKas IPOMBIIIICHHOCTb, METAJUIYprus, IHPOU3BOJICTBO CTPOUTENIBHBIX MAaTE€pPUATOB, CEIbCKOXO3HCTBEHHOE
MIPOU3BOJICTBO, MUILEBasi MPOMBIIUIEHHOCTh, (papMalieBTHYECKasi MPOMBIIIJIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKUX MPENapaToB, MPOU3BOICTBO
KOHCTPYKLMOHHBIX MaTe€pPUaJIOB, 3JICKTPOHHAs IIPOMBIIUIEHHOCTb, HAHOTEXHOIOTUH.

INDTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHNHN HA BA30BOM VYPOBHE CPEJHEI'O OBIIETO
OBPA30BAHUIA

JIMUHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOYYarOIIMMUCS TPOTPaMM CpeaHero olmiero oOpa3oBaHHA (JIMYHOCTHBIM,
METaNpeIMETHBIM U TMpeaMeTHBIM). HaydHo-MeToan4Yeckoil OCHOBOW JIisl pa3paOO0TKU IDIAHUPYEMBIX PE3yJbTaTOB OCBOSHHS MPOTPAMM CPEIHEro OOIIero
00pa3oBaHUs SBJISETCS CUCTEMHO-IESATEIbHOCTHBIN TIOXO/.

B cooTBeTcTBHU C CUCTEMHO-IEATEABHOCTHBIM HOAXOJOM B CTPYKTYpPE JINUHOCTHBIX PE3YJIbTaTOB OCBOCHHSI MpeaMeTa «XUMHUs» Ha YPOBHE CPEIHETO
o01ero oopa3oBaHUsl BBIIEIEHBI CIIEAYIOIINE COCTABISIONINE:



0CO3HAHUE 00YYAIOIHUMUCS POCCUHCKON I'Pa’KAaHCKON UIIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPECIICHHUIO;

HaJIN4YKE MOTHBALUK K 00yUYEHHIO;

LIeJICHANPABICHHOE Pa3BUTUE BHYTPEHHUX YOECKICHUI IMYHOCTH HA OCHOBE KJIOUEBBIX LIEHHOCTEH U HCTOPUYECKUX TPaAuLuil 6a30BOM HAYKHU XUMUH;

TOTOBHOCTB M CIIOCOOHOCTH 00YHaIOIINXCSI PYKOBOJCTBOBATHCS B CBOEH NESTEIBHOCTH LICHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, IIPUCYLIMMU LIETOCTHON
cUCTEeME XMMUYECKOro 00pa3oBaHus;

HaJIM4Ke PaBOCO3HAHUS SKOJIOTHUECKON KYIBTYpBl M CIOCOOHOCTH CTaBHUTH 1IETH U CTPOUTD )KU3HEHHBIE [UIaHBI.

JIMYHOCTHBIE pe3yJbTAaThl OCBOSHHS NpenMeTa «XHMHUs JOCTHUTalOTCs B €AMHCTBE YY€OHOH M BOCIMTATENBHOW JIESTEIBHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKHUMH, COIHOKYJIbTYPHBIMH, yXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH W HJA€ATaMH POCCHUHCKOTO TPa)KAaHCKOTO OOIECTBAa, NPUHATHIMH B
o0IecTBe HOPMaMH M MpPaBWJIAMH TMOBEACHUS, CIOCOOCTBYIOIIMMH IIPOLECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOI'O CTAaHOBJICHUS JHYHOCTU
00yYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IMpeaMeTa «XHMHsS» OTpPakaloT cHOPMHUPOBAHHOCTH ONBITA MO3HABATEIBHOH M IMPAKTUYECKOW AESATENbHOCTH
00yYaroIuXcs 1Mo peaar3anuy MPUHATHIX B 00IIECTBE [IECHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaskaIaHCKOro BOCIIMTAHUS

0CO3HaHUs 00YYaIOUIMMHUCS CBOMX KOHCTHTYLMOHHBIX IPaB M 003aHHOCTEH, YBAXKEHUS K 3aKOHY U MTPABOIOPSIKY;

MIPE/ICTaBJICHUS O COLIMAIBHBIX HOPMaX U MpaBUiIaX MEKJIMYHOCTHBIX OTHOILIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATEILHOCTH MPH CO3JIAHUW Y4eOHBIX MPOEKTOB, PEIICHUH YUeOHBIX M MO3HABATEIHHBIX 33/1a4, BHITOJHEHUH
XHUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHMMATh M IPUHAMATh MOTHUBBI, HAMEPEHHUSI, JIOTUKY W apr'yMEHTHI IPYTHX [IPH aHaJIM3€ Pa3iudHbIX BUJOB YIEOHOH JIeTETbHOCTH;

2) NaTPUOTHYECKOr0 BOCTUTAHMSA'

LIEHHOCTHOTO OTHOIIEHHUS K UICTOPUYECKOMY M HAyYHOMY HACJIEIHNIO OTEYECTBEHHON XUMUM;

YBXEHHS K MPOIIECCY TBOPYECTBA B 00JACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHHS XUMHHU, OCO3HAHUS TOTO, YTO JOCTIKEHUSI HAYKH €CTh PEe3yJbTaT
JUTUTENTLHBIX HAOJII0JJIeHUH, KPOIIOTIMBEIX KCIIEPUMEHTAIBHBIX MIOMCKOB, TIOCTOSTHHOT'O TPYy/ia YUEHBIX U MPAKTHKOB;

WHTEpeca U TIO3HABATEIbHBIX MOTUBOB B MOJyYEHUHU U TIOCIIEAYIOIIEM aHaIn3e HHPOPMAIIMH O MEPEIOBBIX JOCTIKEHHIX COBPEMEHHOM OTeYeCTBEHHON
XHMUW;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOIO TIOBEJCHMS;

CHOCOOHOCTH OLCHHMBATh CUTYallUW, CBSA3aHHBIE C XUMHYECKHMH SIBICHHAMH, W MPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSCh Ha MOpPaJIbHO-
HPaBCTBEHHbIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHUE U IOCTYNKH CBOMX TOBapHUIIEH C MO3UIMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUI ATHX
MTOCTYIIKOB;

4) popMupoBaHNs KyJbTYPbl 310POBB:

MOHUMAaHUS LEHHOCTEH 340pOBOr0 M 0e30macHOro o0pasa »KHM3HM, HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOLIECHHS K COOCTBEHHOMY (H3MYECKOMY H
MICUXUYECKOMY 37I0POBBIO;



COOJFO/IEHNS TIPaBUII 0€30TIACHOTO OOPAIIeHHUS C BEMIECTBAMH B OBITY, TOBCETHEBHOW YKU3HHU U B TPYIOBOH JESITEIFHOCTH;

MMOHMMAHUS [IEHHOCTH TIPABIJI MHAWBUIYATHHOTO U KOJUIEKTHBHOTO 0€301aCHOTO MOBEACHUS B CUTYAIMX, YTPOXKAIOIINX 3I0POBBIO M KU3HU JIIOJIEH;

OCO3HAHUS TIOCIIECTBUI U HEMPHUATHS BPEIHBIX IIPUBBIYEK (YIIOTPEOICHUS AJIKOTOJIsl, HAPKOTUKOB, KYPEHHS);

5) Tpy10BOr0 BOCIMTAHMSA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4e€OHO-MCCIIEZIOBATENbCKON IEeATENFHOCTH, OOIIECTBEHHO IIOJNE3HON, TBOPYECKOW W JPYTHX BHAAX
JESATSILHOCTH;

YCTaHOBKHU Ha aKTHMBHOE Y4aCTHE B PEIICHUU MPAKTUYCCKUX 3a7[au COLMAIBHOM HAIIPaBIEHHOCTH (B paMKaX CBOETO Kilacca, IIKOJIbI);

HHTEpeca K MPaKTHYECKOMY M3YYCHHUI0 MPO(ECCHil pa3IMyHOro Pojia, B TOM YKCJIE Ha OCHOBE IPUMEHEHHS MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXXEHUS K TPYLY, JHOJAM TpyZa U pe3yibTaTaM TPYLOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HMHIMBHIYAIBHOW TPAeKTOpUHU 0Opa3oBaHusi, Oyaylledl mpodeccuu M peanu3alid COOCTBEHHBIX YXHU3HCHHBIX
TUTAHOB € YYETOM JINYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHHU, HHTEPECOB M IOTPEOHOCTEH 001IecTBa;

6) 3K0JI0rH4YeCKOro BOCIIUTAHMS:

9KOJIOTMYECKH 11€71eCO00Pa3HOro OTHOIIICHHUS K TIPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIc;

IIOHUMaHUs FJ'IO6aIH)HOI‘O XapaKTepa 3KOJIOTHICCKUX HpO6J'ICM, BJIMAHNA SKOHOMHUYECCKUX ITPOLCCCOB HA COCTOAHUC HpHpO[IHOﬁ 158 COHHaﬂLHOﬁ CpCabl;

OCO3HaHUusA HCO6XOILI/IMOCTI/I HUCIIOJIb30BaHUSA ILOCTI/I)KCHI/Iﬁ XUMUU OJ1d pEIICHUA BOIIPOCOB pallMOHATILHOTO MPHUPOAOII0JIL30BAHUA,

AKTUBHOTO HETIPUATHA JEHCTBUN, MPUHOCAIINX BpEA OKpYXarolleld MPUPOTHOW Cpele, YMEHHs MPOTHO3MPOBATh HEOJArONMpPHUATHBIE HKOJIOTHYECKHE
MOCJICACTBUA MMPEATTPUHUMACMBIX I[eﬁCTBHﬁ " IpEAOoTBpaIlaTh UX;

HaJI4usag Pa3sBUTOr0 OSKOJOIMYECKOI'O MBINUICHUA, 9KOJIOTHYECKOU KYJIBTYpPbI, ONbITa ACATCIBHOCTU IKOJIOTHYECKOU HaIlpaBJICHHOCTH, YMCHUA
PYKOBOACTBOBATHCA HUMHU B HOSHaBaTeJ’IBHOﬁ, KOMMYHHKHTHBHOﬁ u COHHaﬂbHOfI ITPAaKTHKE, CHOCO6HOCTI/I U YMCHHA aKTUBHO IIPOTHBOCTOATH HJACOJIOTUH
xemModoouu;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHKH;

MOHUMaHHUs CIeNU(PHUKA XUMHHM KaK HAayKH, OCO3HAaHUS €€ poiu B (OPMUPOBAHHUH PAIMOHAIBHOTO HAYYHOTO MBIIIICHUS, CO3/IaHHH IIETIOCTHOTO
MpEaACTaBIICHUA 06 OKpYyXaromeM MHUPE KaK O €AUMHCTBC IMMPUPOJbI U YCJIOBCKA, B ITIO3HAHWU IIPUPOIHBIX 3aKOHOMepHOCTeI7[ " pCUICHUN HpO6HeM COXpaHCHUA
MIPUPOIHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COO0ON 3HAYMMOCTH XUMUH JUISI COBPEMEHHOW ITUBWIIM3AINU: B €€ TYMaHUCTUYECKOW HAIPABICHHOCTH W BAXHOW POJIM B CO3JIaHUU
HOBOW 0a3bl MaTepUAIBHON KYJIbTYPHI, PEUICHHH TIIO0AThHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIOBEUSCTBA — CHIPHEBOW, YHEPreTUYECKOW, MUIIEBOW U
AKOJIOTHYECKOW O€30MacHOCTH, B PAa3BUTHH MEIUIIUHBI, 00ECIIEYCHUH YCIOBUM YCIENIHOTO TPYyAa M IKOJOTUYECKH KOM(OPTHOHN KH3HH Ka)XIOTO YiieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTHU: TIOHUMAHHS CYITHOCTH METOJIOB ITO3HAHMUSI, UCIIOIh3yEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIh30BaTh
MoJTydyaeMble 3HaHUS I aHalu3a W OOBSICHEHWS SBICHUN OKPY)KAIOIIEro MHpa U TPOUCXOANIMX B HEM W3MEHEHWH, YMEHHs JenaTh 00OCHOBAaHHBIE
3aKJIFOUEHUS Ha OCHOBE HAYYHBIX (DaKTOB M UMEIOIINXCS TAHHBIX C [EIbIO MMOYYEeHHUS JJOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIFHO UCTIONh30BATh XUMUYCCKUE 3HAHUS IS PEIICHHS ITPOOJIEM B peabHBIX KU3HCHHBIX CUTYAIUSX;



WHTEpeca K TIO3HAHHIO U HCCIICA0BATEIbCKOMN IS TEIbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CAMOOOPA30BAHMUIO, K aKTUBHOMY IMOJYYCHUIO HOBBIX 3HAHHH 110 XUMHUU B COOTBETCTBHU
C JKU3HCHHBIMHU TIOTPEOHOCTSIMH;
HWHTEepeca K 0COOEHHOCTSM TPy/la B pa3UIHbIX cepax npodeccnoHaIbHON AeITeTbHOCTH.
METANPEJIMETHBIE PE3YJBTATDBI

MerTanpeaMeTHbIC Pe3yIbTaThl OCBOCHHUS YUSOHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPEAHET0 00IIero 00pa3oBaHusl BKIIIOUAIOT:

3HAYUMBbIC I (POPMHUPOBAHMSI MHUPOBO33PEHHUS OOYYAIOIIUXCS MEXIUCIUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIIEHAYYHBIC IMMOHSATHS, OTPaKAIOIIUE
LIEJIOCTHOCTh HAYYHOW KapTHUHBI MHpPa M CICHU(UKY METOJOB IO3HAHMS, HCIIOJIBb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHS, SBICHHUE,
MPOIIECC, CUCTEMa, HAYYHBIN (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICA0BaHUE, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHHBEpCAJIbHbIC y4ecOHBIC JCHCTBHS (IIO3HABATENIbHBIC, KOMMYHHKATHBHBIC, PETYJSATHBHBIC), oOecreunBaroniye (GopMuUpoBaHHE (YHKIIMOHAIBHOM
IPaMOTHOCTH U COLMATBHON KOMITETCHIIMH 00YyYaIOIIIXCS;

CIOCOOHOCTh O0YYAIOUIUXCS MCIIOJIB30BaTh OCBOCHHBIC MEXKIUCIUILNIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHHBEPCAIbHBIC yUeOHBIC NEHCTBHUS B
[I03HABATEJIBHON U COLMAIbHON ITPAKTHKE.

MeTtanpeaMeTHbIC Pe3ybTaThl OTPAKAIOT OBJAJCHUE YHUBEPCAIbHBIMHU YYCOHBIMH I103HABATCIILHBIMH, KOMMYHUKATUBHBIMH W DPETYJISTHBHBIMHU
JICICTBUSIMHU.

OBjaaneHue yHUBEPCATbHBIMY Y4eOHBIMH MO3HABATEILHBIMY J1€HCTBUSIMM:

1) 6a30Bble JIOrHYECKHE AeHCTBHS:

CaMOCTOSITEIHHO (hOPMYJTUPOBATh M aKTYaJIM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPEIEIATH NN JCATEIBHOCTH, 3a7aBasi apaMeTPhbl U KPUTEPUH UX JOCTHKEHUS, COOTHOCHUTH PE3YJIbTATHI ACSITEILHOCTH C MIOCTABICHHBIMU HIETISIMU;

WCIIONIH30BaTh MPH OCBOCHUHM 3HAHWM TPUEMBI JIOTUYECKOTO MEBIIUICHUS — BBIICTSATh XapaKTEpHBIE IPU3HAKU MOHATHH W yCTaHABIMBATh HX
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE TOHATHS 1)1 OOBACHEHHS OTIIEIBbHBIX (DaKTOB M SIBJICHHIA,

BBIOMpATh OCHOBAHUS M KPUTEPUH JJIs KTacCU(DUKALIMU BEIIECTB M XUMHUECKUX PEaKIIUii;

YCTaHABIMBATH MIPUUYUHHO-CIIC/ICTBEHHBIE CBSI3H MEXKY N3YIaeMBbIMHU SIBJICHHUSIMHU;

CTPOUTH JIOTHYECKUE PACCYKIEHUS (MHIYKTUBHBIC, IETyKTUBHBIC, 1T0 aHAJIOTHW), BBIABIIATh 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PacCMATPHUBACMBIX
SIBIICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKJIFOUCHUS;

MPUMEHATh B IPOIIECCE TO3HAHUS, UCIONB3yeMble B XUMHUH CHUMBOJHMYECKUE (3HAKOBBIC) MOJIENH, TIPeoOpa3oBhIBATh MOJICNIBHBIC MPEACTABICHUS —
XUMHYECKUH 3HAK (CIMBOJ) 3JIEMEHTa, XUMHUECKass popMyIna, ypaBHEHHE XUMUUECKON PeakIMu — IPU PEIICHUHN y4eOHBIX TI03HABATEIBHBIX M MPAKTHYECKUX
3aJ1a4, MPUMEHSTh Ha3BaHHbBIE MOJICIILHBIC TIPECTABICHUS JIJIS BHISBICHUS XapaKTEPHBIX MMPU3HAKOB M3YYaeMbIX BEIIECTB U XUMUYECKHUX PEaKIIUH.

2) 6a3oBbIe HcCIeN0BaTeIbLCKHE IeiicTBUS:

BIIa/IETh OCHOBAaMH METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB M XUMHUECKUX PEaKITHIA;

(dbopMymupoBaTh METH W 3a7add KCCICIOBAHWsS, WCIOIb30BATh IOCTABICHHBIE W CAMOCTOSATENBHO C(OPMYIHPOBAHHBIC BOMIPOCH B KaueCTBE
WHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIsi (JOPMHUPOBAHHMSI TUTIOTE3HI 110 MPOBEPKE MPAaBUILHOCTH BHICKA3bIBAEMBIX CY)KIICHU,



BJIaZICTh HABBIKAMHU CAMOCTOSTEIBHOTO TUIAHUPOBAHUS M TIPOBEICHHS YUCHUIECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIOAATh 32 XOIOM
mporecca, CaMOCTOSITENIFHO HPOTHO3MPOBATh €ro pe3yibrar, (OpMyIHpoBaTh OOOOMICHHMS ¥ BBIBOABI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJIbTaTOB
UCCIIEIOBAHNUS, COCTABIATH 00OCHOBAHHBIN OTYET O MpoJIeNIaHHON paboTe;

PUOOPETATh OIBIT YYCHNIECKON MCCIIeI0BATEIbCKONW M IPOSKTHOM AEATEIbHOCTH, TIPOSIBIISATH CIIOCOOHOCTD ¥ TOTOBHOCTB K CAMOCTOSTEIILHOMY MOUCKY
METOJIOB PEIICHNS MPAKTHYECKUX 33/1a4, IPUMEHEHHIO Pa3INYHBIX METOOB ITO3HAHMSI.

3) paGora ¢ unopmanueii:

OPHEHTHPOBATLCS B PAa3IMYHBIX HCTOYHMKAX HHMOpManuy (HaydHO-TIOMYJISIpHAs JHTepaTypa XUMHYECKOTO COJEp)KaHHs, CIIPaBOYHBIC MOCOOuS,
pecypcel MHTepHeTa), aHanM3upoBaTh HWHQOPMAIMIO PA3IUYHBIX BHUIOB M (OPM MPEICTABICHUS, KPUTHYECCKH OIECHHBATH €€ JOCTOBEPHOCTH U
HETPOTUBOPEUYUBOCTD;

(dhopMynHpOBaTh 3alpoChl U MPUMEHATh Pa3IMYHbIE METOJbI NMPH MOHWCKEe M 0TOOpe MHpOpPMAaLUK, HEOOXOJUMOM Ui BBIMOJHEHUS Y4EOHBIX 3aaad
ONPEACIEHHOrO TUIIA;

mproOpeTaTh OMBIT UCTIONB30BaHUS HH)OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH M Pa3TUUHBIX IOUCKOBBIX CHUCTEM,;

CaMOCTOSITEIBHO BEIOMPATh ONTUMANILHYIO (OPMY MpencTaBieHus HHPopMaIu (CXeMbl, TpaguKu, TuarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

WCTIONB30BaTh HAYYHBIM SI3BIK B KAauecTBE CPEACTBA MpH PadOTe € XMMHUYECKOW HWH(oOpMaluel: NMPUMEHSATh MEXNpeaMeTHble (pu3nueckue u
MaTeMaTHUYEeCKKe) 3HAKH U CUMBOJIBL, (POpMyIibl, a00OpeBUAaTypbl, HOMEHKIIATYPY;

WCTIONB30BaTh U Pe0OpPa30BhIBATh 3HAKOBO-CUMBOJIMUYECKHE CPEICTBA HATIISTHOCTH.

OBaageHue yHMBEpPCAJILHBIMH KOMMYHUKATHUBHBIMH JIeICTBUSIMU:

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKJTaeMOW TeMBbl B XOJI¢ Ualora W/WIIM TUCKYCCHH, BBICKA3bIBATh HJEH, (POPMYIUPOBATH CBOHM MPEIJIOKECHHUS
OTHOCHUTEIILHO BBITIOJIHEHHS PEAJIOKESHHON 33/1a4H;

BBICTYNIAaTh C TPE3CHTAIlMEd pPe3yabTaTOB IMO3HABATENBHOW JESITENBHOCTH, MOMYYCHHBIX CAMOCTOSITENFHO WJIM COBMECTHO CO CBEPCTHHKAMH IPH
BBHIMTOJIHEHUA XUMHUYECKOTO JKCIIEPUMEHTA, MPAaKTUYEeCKOH pabdoThl MO HMCCIEJOBAHHIO CBOMCTB M3y4YaeMbIX BEIECTB, pealiu3allid Y4eOHOro MpoeKTa U
(hopMynHupoBaTh BBEIBOBI 10 PE3yJIbTaTaM MPOBEIEHHBIX HCCIICAOBAHUN TTyTEM COTTIACOBAHHMS TIO3UIMIA B X0J1€ 00CYKICHUS 1 00MEHAa MHEHUSIMH.

OsaageHne yHHBEPCAILHBIMU PEryJITHBHBIMHU JIEHCTBUSIMU:

CaMOCTOSITEIBHO TJIAHUPOBATh U OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO JIESATEIBHOCTD, ONpeaessisi e€ Ien W 3a/Ja4yd, KOHTPOJIMPOBATh U 10 Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBAThH MpeJlaraeéMblii alrOpUTM JICHCTBHI TIPH BBIMOJHEHWH YYEOHBIX M HCCIIEOBAaTENbCKUX 3aJ1a4, BBHIOMpaTh Hambolee
3¢ GEKTUBHBIN CIIOCO0 WX PELICHUS C YYETOM MTOTYUESHUS! HOBBIX 3HAHUM O BEHIECTBAX M XUMHUUECKUX PEAKIHIX;

OCYILECTBIISITH CAMOKOHTPOJIb CBOCH JIEATEIbHOCTH HA OCHOBE CaMOaHAIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIbTATDBI
11 KJIACC

[IpenmeTtHbIe pe3ynbTaThl 0OCBOCHUA Kypca «O01as 1 HeOpraHMuecKasi XUMHUs» OTPaKaloT:



c(OPMHPOBAHHOCTh TPEACTABICHUI: O XMMHUYECKOH COCTaBJISIOIICH €CTECTBEHHO-HAyYHOW KapTHUHBI MHpPA, POJIM XUMHHU B TO3HAHUU
SABIICHUNA TPUPOABI, B (POPMUPOBAHUHM MBILIUICHUS W KYJIbTYPhl JMYHOCTH, €€ (YHKIMOHAIBLHOW TPaMOTHOCTH, HEOOXOAMMOW ISl peIIeHHs
IPAKTUYECKHX 3a/1a4 U HKOJOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHSI K CBOEMY 3/10pPOBBIO M IIPUPOIHOM Cpeie;

BJIAJICHHE CUCTEMON XMMHUYECKUX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIOJIAraloIlUe MOHATUS (XMMUYECKUH 3JIEMEHT, aToM, U30Toll, S-, P-,
d- 3JeKTpOHHBIC OpOMTAIM aTOMOB, MOH, MOJIEKYJA, MOJIb, MOJISIPHBIH 00BEM, BaJCHTHOCTb, DJICKTPOOTPHLATEIBHOCTD, CTCIICHb OKUCIICHHS,
XUMHUECKas CBsI3b (KOBAJEHTHAs, MOHHAs, METAJNIMYECKasi, BOJOPO/AHAsA), KPUCTAJUIMUECKas pEIIETKA, TUIIbI XUMUYECKUX peakLui, pacTBOp,
AJIEKTPOJIUTHI, HEAIEKTPOJIUTBI, IIEKTPOJUTHYECKAST JUCCOLMALINS, OKUCIINTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEaKLMU, XUMUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHsI ATEKTPOJIUTUYECKON AUcCcoLualuy, nepuoauueckuii 3akon Jl. M. MenneneeBa, 3ak0OH COXpaHEHUS! MaCChl
BELIECTB, 3aKOH COXPAHEHHs M MPEBPALLEHUS SHEPTUUM IPU XUMHUYECKMX PEAKIUSAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHHM S3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIS)KAIINE B OCHOBE IIOHMMAHUS IPUIMHHOCTH M CUCTEMHOCTH XMMUYECKHX SIBICHUH, (DaKTOIIOTHYEeCKHEe CBEICHUS O
CBOWCTBAX, COCTaBe, MOJIYYEHUU M 0€30MaCHOM HCMOJIb30BAHUU BaKHEHIINX HEOPraHWYECKUX BELIECTB B OBITY U MPAKTUYECKOH NEATEIbHOCTH
YEJI0BEKA;

c(OPMHPOBAHHOCTh yYMEHHWH BBIABIATH XapaKTEpHbIE MPHU3HAKK TOHSATHH, YCTAaHABIMBATh WX B3aWMOCBSI3b, HCIOJIB30BATH
COOTBETCTBYIOIIME ITOHATHSI IPY OIIMCAaHUU HEOPTraHUYECKUX BELIECTB U UX IPEBPALCHUM;

c(OPMHPOBAHHOCTh YMEHHUI HCHOJIB30BaTh XMMHUYECKYI0 CHUMBOJIUKY JJISI COCTaBICHHMS (DOPMYIN BEIIECTB M YPAaBHEHHH XHUMHYECKHX
peakumii, cucremarndyeckyro HomeHknatypy (IUPAC) u TpuBManbHble Ha3BaHUS OT/AEIbHBIX HEOPraHMYECKMX BEIECTB (yrapHbId Tas,
YTJIEKUCIBIN Ta3, aMMHUaK, ral€Hasi U3BecTb, Heral€Hasi U3BECTh, IUThEBAs COJa, MUPUT U JIPYTHE);

c(OpPMUPOBAHHOCTh YMEHUH ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSAX PAa3IMYHOIO COCTaBa,
BUJ| XMMHUYECKON CBSI3U (KOBaJIEHTHAs, MOHHAsI, METaNIN4YecKas, BOJAOPOHAsS) B COEAMHEHUSX, TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO
BeIIeCTBa (ATOMHas!, MOJIEKYJIIpHAsA, HOHHAs!, METaJUINYecKas), XapakTep Cpebl B BOJHBIX paCTBOPaX HEOPraHUYECKUX COeTMHEHUH;

c(OpPMUPOBAHHOCTh YMEHUN YCTaHABIIMBATH MPUHAJIEKHOCTh HEOPraHMUECKHUX BELIECTB IO UX COCTaBY K ONpPENIEIEHHOMY KilacCy/Tpymnie
COEMHEHMH (ITPOCThIE BELIECTBA — METAJUIbl M1 HEMETAJIbI, OKCHIbl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIPOKCH/IbI, COJIN);

c(OPMHPOBAHHOCTh YMEHMH pacKpblBaThb CMbICH nepuogudeckoro 3akoHa JI. WM. MengeneeBa u  JI€MOHCTPUPOBATH €0
CHCTEMaTU3HPYIOIIYI0, OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKINH;

c(OPMHPOBAHHOCTh YMEHHH XapakTepU30BaTh HIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX 3jeMeHToB 1—4 mepuonoB Ileproanueckoit
cucTeMbl XUMHUYecKkuX dmementoB [I. M. MeHzerneeBa, MCHOb3ysl MOHATHS «S-, P-, -3JIEKTPOHHBIC OPOUTAIMY», «IHEPreTHYECKUE YPOBHM»,
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB M UX COEJUHEHHH 1o nepuojaM u rpymnmnam [lepuonnyeckoil cucTeMbl
XuMHYecKkux 3neMeHToB Jl. 1. MeHaeneeBa;



c(OPMHPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMHUYECKIE CBOMCTBA HEOPTaHMYECKUX BEUIECTB PA3IMYHBIX KJIACCOB,
IMOATBCPIKAATh CYIICCTBOBAHUC TE€HETHYSCKOM CBSI3U MCKAY HCOPraHM4YCCKMMH BCHICCTBAMU C IIOMOMIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHUX
XUMHUYECKHUX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATh XMMHUYECKHUE PEAKIUU MO Pa3UYHBbIM IpHU3HAKaM (YUCIY M COCTaBYy pearupyrouiux
BEIIECTB, TEIUIOBOMY 3 (eKTy peakiuy, N3MEHEHUIO CTETIEHEH OKUCIICHHS 3JIEMEHTOB, OOpPAaTUMOCTH PEAKIIMHU, YIaCTHIO KaTaan3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABISATh YPABHEHUS PEAKUUil pa3IMyHBIX TUIIOB, MOJHBIC M COKpAIIEHHBIE YPABHEHUS PEaKLUUi HOHHOTO
oOMeHa, YUUThIBasl yCIOBHS, IPU KOTOPBIX 3TH PEaKIUU UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, MOJATBEPKIAIONINE KAueCTBEHHBIM COCTAB PA3UYHBIX HEOPraHMYECKHUX BEIIECTB,
pacIiO3HABATh ONBITHBIM IIYTEM UOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;

cOPMUPOBAHHOCTh YMEHUH pACKpPBIBAaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH IOCPEICTBOM  COCTABJICHUS
ANEKTPOHHOIO OallaHca 3TUX peaKlnid;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTb CKOPOCTH XHMMHYECKOW PEaKIMH OT Pa3NUYHbIX (PaKTOPOB; XapaKTep CMEIICHUS
XMMHUYECKOIO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aeicTBus (npuHuun Jlelllatense);

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTEPU30BaATh XUMHUCCKHE IPOIIECCHI, JISKAIIUE B OCHOBE MTPOMBIIIJICHHOTO ITOJTYYCHHUS CEPHON KHUCIOTHI,
aMMHaKa, a Takke CHOPMHPOBAHHOCTh MPENCTaBICHUM 00 OOIMX HAYYHBIX MPUHIUMAX U JKOJIOTUYECKUX MpoOIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

C(bOpMI/IpOBaHHOCTI) YMCHHfI IMPOBOAWUTL BBIYHUCJICHHUA C HUCIIOJIB30BAHHUEM ITOHATUA «MACCOBas JOJII BCIICCTBA B paCTBOPCH, 00BHEMHBIX
OTHOIIIEHUH Ta30B MPU XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WK 00BhEMA Ta30B MO M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacCe WA 00BEMY
OJTHOTO M3 YYAacTBYIOIIUX B PEaKIMU BEIIECTB, TETIOBOrO d(dekTa peakliuu Ha OCHOBE 3aKOHOB COXPAHEHHsI MAacChl BEI[ECTB, MPEBPAILICHUS U
COXpaHEHUs SHEPTHH;

c(OpMHUPOBAHHOCTh YMEHUI COOIIOAATH NpaBUIIa MOJIb30BAHUSI XUMUYECKON MTOCYAO0N U 1a00paTOpHBIM 000pYJOBaHUEM, a TAaKXKe IpaBHiia
O6paHIeHI/I$I C BEIICCTBAMU B COOTBECTCTBUHU C HHCTPYKIHUAMU I1O BBIITOJTHCHUIO na6opaTopme XUMHUYECKHUX OIIBITOB,

c(hOpMUPOBAHHOCTh YMEHHH TUIAHUPOBATh W BBIMONHATH XMMHUYECKHN IKCIEPUMEHT (pa3jioKeHHe MepPOKCHa BOJOPOJAa B MPUCYTCTBUU
KaTajan3aTopa, ompeelieHue Cpelibl PaCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHIANKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaklliy, peakllud MOHHOTO OOMEHa, KauyeCTBEHHbBIE PEaKIMH Ha CyibdaT-, KapOoHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHWSI,
PEIICHUEC DOKCIICPUMCHTAJIBHBIX 3aJad II0 TEMaM «MeTtannel» Hu ((HeMeTaJ'IJ'II)I») B COOTBCTCTBUHM C IIpaBHJIaMH TCXHUKH 0€e30MmacHOCTH npu
oOpamieHuu C BeIIeCTBAaMH M Ja0OpAaTOPHBIM OOOPYIOBAaHWEM, MPENCTABIATH PE3YyIbTAaThl XHMHUYECKOTO JKCIEpUMEHTa B (opme 3amucu
ypaBHEHU COOTBETCTBYIOIIUX PEaKIUi U (OPMYITUPOBATH BHIBOJIBI HA OCHOBE 3THX PE3YJIhTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHATU3WPOBATh XUMHUYECKYI0 HH(OpPMAIHIO, MOTYYaeMyIO0 W3 Pa3HbIX MCTOYHHUKOB (CpEICTBa
MaccoBOM KOMMyHUKanuu, IHTepHET U APyTHX);



c(OPMHPOBAHHOCTh YMEHHUI COOJIIOAATH MPaBHiIa HKOJOTHYECKHU 11€7I€CO00pa3HOr0 TOBEACHUS B OBITY U TPYJIOBOM AEATEIHHOCTH B IEJISX
COXpaHEHHUs CBOETO 370POBbS U OKPYKAIOMICH MPUPOIHON Cpeibl, 0CO3HABaTh OMACHOCTH BO3JCUCTBUS HA KUBBIE OPraHU3MBbI OMPEIECIEHHBIX
BellecTB, MoHuMas cmbica nokaszatens [1JK, noscHaTe Ha mpuMepax crocoObl YMEHbIIEHUSI U TMPEJOTBPAIICHUS UX BPEIHOTO BO3/ACUCTBUS Ha
OpraHH3M YeJIO0BEKa,

Uit 00ydJalomUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHHE MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJax
MMO3HAHMS BEHIECTB U XUMHUUECKUX SIBJICHUIA;

JUIS CJIETIBIX U CIa0OBUAAIINX OOYYAIOIIMXCS: YMEHUE UCIOIb30BaTh pelbeHO-TOUCUHYI0 cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu
XUMHYECKHUX bopmyL.



TEMATHYECKOE INTAHUPOBAHHE 11 kaacc
€ YKa3aHMeM KOJIHYeCTBA aKaJeMHYEeCKUX YaCO0B, 0TBOJMMbIX HA OCBOECHHE KAKI0 TeMbl YUeOHOr0 npeaMeTa, y4eOHOro Kypca,
Y4€eOHOro MOAYJIsi  BO3MOKHOCTb UCIIOJIb30BAHUS 110 ITOM TeMe IeKTPOHHBIX (HU(POBBIX) 00pa30BaTeIbHBIX PECYPCOB,
SIBJISIIOIUXCS YU4eOHO-MEeTOANYeCKUMH MAaTepuaJaMu

Ne n/mm HaumenoBanue pazaesioB u teM nporpammsl | KosimuecTBo yacos DJieKTpoHHbIE (1U(ppoBbHIE)
Bcero KonTpoabHbie IIpakTuyeckue o0pa3oBaTebHbIE pecypChl
padoThI padoThI
Pa3nen 1.Teoperuueckue 0OCHOBbI XMMHU Bubnuoreka
11 Crpoenne atomMoB. [leproanaecKuii 3aK0H H 3 1
[epronmdaeckas cucTeMa XUMAYECKUX
snemenToB JI. . MenneneeBa
1.2 Crpoenue BeniecTBa. MHOrooOpasue BemecTs 4 L[OKhttps://m.edsoo.ru/7f4131ce
1.3 XUMUYECKUe peaKIiu 6 1 1
Hroro mo pasaeny 13
Pa3nen 2.Heopranuveckasi Xumust
21 MerTamisr 6
2.2 Hemeramist 9 1
LOKhttps://m.edsoo.ru/7f4131ce
2.3 CBs13p HEOPTaHMYECKUX U OPTraHMICCKUX 2
BEILECTB
Hroro no pazneny 17
Paznen 3.Xumus U KU3Hb
31 ‘ XUMHS ¥ KH3HB 4 ’ L{OKhttps://m.edsoo.ru/7f4131ce
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 3 3



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

IHoypounoe miianupoBanue 11knacc

n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero KonTposabHubie
padoThI

IlpakTn4yeckue
padoThI

Jara
U3y4YeHH S

JJIeKTPOHHbIE
nu(ppoBbIe
oOpa3oBaTeJibHbIE

pecypchI

XUMAYECKAN DJIEMEHT. ATOM.
DneKTpoHHAas: KOH(QUTYpAIHs aTOMOB.

4.09

HOKNhttps://m.edsoo.ru/’

[Tepuoanueckuii 3aK0H U
[Tepuoanueckas cucTeMa XUMUYECKUX
anemenToB JI. 1. MenneneeBa, ux
CBS3b C COBPEMEHHOM TeOpHUEH
CTPOEHHUSI ATOMOB.

11.09

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHX 3JIEMEHTOB U MX
COEZMHEHUH 110 TPYMIaM U MEePHOIaM.
3HavyeHne MepUOoJUYECKOro 3aKOHa U
CHCTEMBI XMMUYECKHX 3JIEMEHTOB
.. MenneneeBa B pa3sBUTHHA HAYKH.
Bxoanoi koHTpoab Nel.

18.09

[HOKhttps://m.edsoo.ru/’

CtpoeHue BelecTBa. XUMUYECKast
CBSI3b, €€ BUJIbl; MEXAHU3MbI
00pa30oBaHMs KOBAJIGHTHOM CBSI3U.
Bonopoanas cBs3b.

25.09



https://m.edsoo.ru/7f4131ce
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BaneHTHOCTD.
DNEeKTPOOTpULIATENEHOCTh. CTENEeHb
okucienus. BemecrBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHUS.

2.10

L OKhttps://m.edsoo.ru/’

[ToHsATHE O MTUCTIEPCHBIX CHCTEMAX.
VcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPBHI.
MaccoBasi 101151 BELIECTBa B PacTBOpE.

9.10

Knaccudukanus 1 HOMEHKIaTypa
HCOPTaHNYCCKUX COCI{I/IHCHI/Iﬁ.
I"'eneTnueckas CBsA3b HEOPTaHUYCCKUX
BEILECTB, PA3JINYHBIX KJIACCOB.

16.10

HOKNhttps://m.edsoo.ru/’

Knaccugukarnus Xxumuueckux
peakuuii B HEOpraHMYEeCKou 1
OpraHMYECKON XUMHUU. 3aKOH
COXpaHEHHUs MaCcChl BELIECTB; 3aKOH
COXpaHEHHUsI U IPEBPALLEHHS] SHEPTUU
IIPU XUMHYECKHUX PEAKIMSIX.

23.10

Cxkopoctb peakiuu. OOpaTuMeble
peakiuu. XUMUYECKOEe PAaBHOBECHE.

2 yeTB

13.11

[HOKNhttps://m.edsoo.ru/’

10

[Tpaktuueckas padora Ne 1. «Bausiaue
pa3IUYHbIX (PAKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIUN».

20.11

11

DIEKTPOTUTHYECKAST TUCCOITUAITHS.
[ToHsiTHE O BOAOPOAHOM MTOKA3aTese
(pH) pactBopa. Peakiiuu noHHOTO
obOMeHa. ['uaponus opraHndeckux u
HEOPTaHMYECKUX BEIIECTB.

27.11

[HOKNhttps://m.edsoo.ru/’

12

OKHCITHTENTbHO-BOCCTAHOBUTEIHHBIC
peaxiuu. [lonsatue 06 snekTpoanse

4.12
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pAacIUIaBOB U PacTBOPOB COJICH.

13

Kontponsnas padora Ne2 o pazneny
«TeopeTryeckre OCHOBBI XUMHI».

11.12

14

MerTanisl, HX IOJI0KEHHUE B
[Tepuoauueckoil cucteMe XMMUYECKUX
snemeHnToB 1. Y. Menaeneesa u
OCOOEHHOCTH CTPOEHHUS aTOMOB.
OO6mue ¢puznyecKkrue CBOMCTBa
METaJIOB.

18.12

LHOKhttps://m.edsoo.ru/’

15

CruraBbl METAILIIOB.
DIJIEKTPOXUMUYECKUHN Psif
HaIPsKEHUH METaJIOB.

25.12

HOKNhttps://m.edsoo.ru/’

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHH, KU, KalbIUH,
MarHui, aqtoMUHHI) U UX
COCTUHEHUH.

3 yeTB
2 nonyr

15.01

17

XUMHYECKUE CBOMCTBA XpoMa, MEIU U
UX COCIUHEHUH.

22.01

18

XUMHUYeCKHE CBOMCTBA IIMHKA, JKeJe3a
U UX COEMHEHNH.

29.01

[HOKNhttps://m.edsoo.ru/’

19

[IpakTuueckas pabora Ne 2. "Pemienue
IKCTIEPUMEHTATBHBIX 33/1a4 110 TeMe
«Metamae»".

5.02

20

HeMeTaJ'IJ'IH, UX IIOJIOXKCHUEC B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB 1. . Menpaeneena u
OCOOCHHOCTH CTPOCHHUS aTOMOB.

12.02

21

dusnyeckue cBOMCTBAa HEMETAIUIOB.
AmoTponusi HeMeTauioB (Ha

19.02

[HOKhttps://m.edsoo.ru/’
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npuMepe KUCIopoa, cepsl, pocdopa
U yTJepoja).

22

XHUMHYECKHE CBOMCTBA TAJIOTCHOB,
CEphI U UX COCTMHEHUN.

26.02

23

XnMHYecKHe CBOMCTBA a30Ta,
dbocdopa 1 UX COCTUHECHUM.

4.03

24

XUMHYECKUE CBOWMCTBA YIJIEpO/a,
KpEMHUA U UX COGﬂHHCHHﬁ.

11.03

25

IIpuMeHeHne Ba)XHEUIINX HEMETAIIOB
U UX COCUHEHUN.

18.03

HOKNhttps://m.edsoo.ru/’

26

O00011IeHNE U CUCTEMATH3AIUS
3HaHuU 110 TeMme «HemeTamnsy.
Bbluncnenus no ypaBHEHUSIM
XAMHYECKHUX PEaKUUi U
TEPMOXUMHUYECKHE PACUETHI.

4 yeTB

1.04

27

[TpakTnueckas padota Ne 3. «Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"Hemeramnsr"»

8.04

[HOKhttps://m.edsoo.ru/’

28

Konrtponsnas padora Ne3 o remam
«Mertannel» U «HeMeTanabs.

15.04

29

Heopranunueckue u opranmueckue
kucnotel. Heopranmueckue u
OpraHHYeCcKHe OCHOBaHUS.

22.04

30

AmboTepHbIe HEOpraHUYeCKUe 1
OpPraHMYECKHUE COETUHEHUS.
I'eneTnyeckas CBsI3b HEOPraHMYECKUX
Y OPTaHUYECKUX BEIECTB.

29.04

[HOKNhttps://m.edsoo.ru/’

31

Posb xumuu B obecrieyeHuu
9KOJIOTMYECKOH, SHEPreTUYEeCKON U

6.05
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MUIIEBON O€30MMaCHOCTH, Pa3BUTUHI

METUIUHBI.

32 [TpencraBinenust 06 OOIIMX HAYIHBIX 1 13.05 LIOKhttps://m.edsoo.ru/:
NPUHIUITAX IPOMBIIUICHHOT'O
MOJTyYCHHUST BKHEHIIINX BEIICCTB.

33 YenoBek B MUPE BEIIECTB U 1 20.05
MaTepHaJIoB.

34 XUMHUS U 3J0pPOBBE UEIOBEKA. 1 [HOKNhttps://m.edsoo.ru/;

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITIPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISA YYEHUKA

Xumust. 11 knmace/ O. C. I'abpuenss, U. I'. Octpoymos, C. A. CnaakoB. M3natensctBo «poday.

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIS

. Xumus. 11 knace. Yueonuk (aBropst O. C. I'abpuemnss, U. I'. Octpoymos, C. A. CnaakoB).

. Metoauueckoe nocooue. 11 knace (atopsl O. C. I'abpuensn, U. I'. Octpoymos, U. B. Akcénora).

. Ilporpamma kypca xumun aist 8—11 knaccos o0imeoOpazoBaTenbHbIx yupexaenuil (aBtopsl O. C. ['abpuensn, C. A. Cnagkos).

1

2

3

4. Pabouas terpanp. 11 knacce (aBropsl O. C. I'abpuensH, C. A. Cnankos).

5. Heopranndeckas Xxumus B TecTax, 3a1adax u ynpaxsaeHusx. 11 kiacc (aBropsl O. C. 'abpuensn, U. I'. Octpoymos).
7

. OnexTpoHHas popma yueOHHKA.

hn oW N =

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

. Poccuiickas anektponHast mkosa. - https://resh.edu.ru/
. "Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u xxuzub»io - https://hij.ru/
. IlonbopHa nuTepatypsl mo xumuutio - http://c-books.narod.ru/
. Kypnan " 1 cenrs0ps" - https://1sept.ru/
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6. Madoypoxk - https://iu.ru/video-lessons
7. COOpHHUK cTaTel 0 XMMHUUYECKHX dJIEMEHTaX, HUTIOCTPUPOBAHHBIH OMUCaHHEM dKcriepuMeHToB. -http://www.periodictable.ru

CAUTHI:
https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://cbooks.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons












