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HOACHUTEJIBHAS 3AIIMCKA

[Tporpamma 1m0 XWMHM Ha YpPOBHE cpemHero ofmero o0pa3oBaHHs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoanuu B Poccuiickoit @enepanvny, TpeOOBaHUN K pe3yjbTaraM OCBOSHUS
(denepanbHOl 00pa30BaTENIbLHOM MPOTPAMMEI CpeaHEero oO0mero o0pa3oBaHuUs
(®OIT  COO), mnpencraBaeHEbix B  DemepallbHOM  rOCYIapCTBEHHOM
obpaszoBarensHoM ctangapte COO, ¢ yuérom Konremnuy npemnogapaHus yaeOHOro
npeamera «XuMmus» B o0pazoBaTelbHbIX opraHuzaiuax Poccutickoit denepartum,
peaNm3yONMX OCHOBHEIE 00pa30BaTEIbHBIC IPOrPAMMEBI, 1 OCHOBHBIX TOJIOKEHUIMA
«Ctpareruu pazsutus Bocnutanusa B Poccuiickoit @eneparnuu Ha nepuona go 2025
roga» (Pacnopsixenne [IpasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

JlanHas paboyas mporpamma pa3pad0TaHa B COOTBETCTBHH C:

- ®enepanpabiM 3akOHOM 0T 29.12.2012 Ne 273-03 «O6 obOpa3oBaHHH B
Poccuiickoit Oenepanumy;

-OenepanbHBIX TOCYIapCTBEHHBIX OOpaszoBaTenbHbIX cTaHAapTOB (OI'OC)
HAYaJIbHOTO 00IIeT0, OCHOBHOT'O OOIIETO M CPEeaHEro 001Iero o0pa3oBaHus;

-OcHOBHO# 00pa30BaTEIBHOM ITPOTPAMMBI HAYAJIEHOTO 00MIero 00pa3oBaHHus,
yrBepxkaeHHou [Ipukazom gupexropa [ OY «IIIKOJIA Ne 48 I'.O. JOHELIK» ot
30.08.2023 r. Ne 104 (8 pemakmum IIprkazos ot 19.08.2024 Ne 75, ot 14.08.2025 Ne
73);

-OcHOBHO# 00pa3oBaTeIbHOM TPOTPaAMMBI OCHOBHOTO 00IIero o6pa3oBanus,
yTtBepkaeHHoi [Ipukazom gupexropa [BOY «IIIKOJIA Ne 48 T".0O. JIOHEILIK» ot
30.08.2023 r. Ne 104 (8 penakumm [Ipukazos ot 19.08.2024 Ne 76, ot 14.08.2025 Ne
74);

-OcHOBHOIT 00pa30BaTEIbHON MPOTPaMMBI CpPEJIHET0 00Imero oOpa3oBaHMSL,
yteepxaeHHol [Ipukazom aupekropa [BOY «IIIKOJIA Ne 48 T".0O. JIOHELK» ot
30.08.2023 r. Ne 104 (B penakumu [Ipukazos ot 19.08.2024 Ne 77, ot 14.08.2025 Ne
75);

-IIpukazom MunucrepctBa oOpaszoBanust U Hayku Jloneukoi Hapomnoi
Pecry6mmku ot 07 aBrycra 2025 roga Ne 608 «O6 opranuzamuu 006pa3oBaTeabHOM
JNEATENTHPHOCTA B TOCYJAPCTBEHHBIX 00pa3oBaTebHBIX opraHu3anmax JloHemkoi
Hapomro#i PecnyOnuku, peau3yiommx OCHOBHBIC 00pa30BaTEIIbHBIC MPOTPAMMBI
HAYaJIbHOTO OOIIEro, OCHOBHOTO 00IIEero U cpeanero oomero odpazosanus B 2025-
2026 yueOHOM roay»;

- [Ipukaza 'bOY «IIKOJIA Ne 48 I'.O. JOHELIK» ot 07.08.2025 Ne 67 «O6
opraHu3anuu 00pa3oBaTeNibHON AesaTenbHOCTH B 2025-2026 yueOHOM TOIY».

OcHOBY MOAXOOOB K pa3pabOTKe MpOrpaMMmbl MO XHMHH, K ONPEACTICHHIO

oOmmei crparerun 00yUueHHUsA, BOCIIUTAHKS U Pa3BUTHS O00YUJaIOMMXCS CPEICTBAMHA
2



yueOHoro npeamMera « Xumus» mig 10—11 knaccoB Ha 6a30BOM yPOBHE COCTABHIIN
koHuentyaybHeie mosioxkenuss OI'OC COO o B3auMOOOYCIOBJICHHOCTH ICIICH,
COJIepXaHusA, pPe3yJIbTaToB OOydYeHWS W TPEOOBAHHM K YPOBHIO IIOJIOTOBKH
BBITTYCKHUKOB.

XUMHAYECKOE oOpa3oBanue, MOJIy4aeMoe BBITTYCKHUKAMH
0011e00pa3oBaTeIbHON  OpraHW3allAH, SBISAETCA HEOThEMIIEMOM YacThIO HX
oOpazoBanHocTH. OHO CIYXMT 3aBEpIIAOIIMM 3TAallOM peajii3aliid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYITHAX
LEJIOCTHOM CHCTEME XMMHMUYECKOro o0O0pa3oBaHHSA. OTH IEHHOCTH KacCaroTCA
NO3HAHHUA 3aKOHOB MPHUPOABI, (POPMHUPOBAHHS MHUPOBO33PEHUS B OOIICH KyJIBTYPHI
YeJI0BEKA, a TAKXKE SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO
U MpUPOJHON cpeae. Peanusyercd XxuMmuueckoe oOpazoBaHue oOydarommxcs Ha
YPOBHE CpeIHEro o01Iero 00pa3oBaHus CPEACTBAMH YU€OHOTO IpeaMeTa « XUMUSY,
COJICpKaHUE M TOCTPOCHHE KOTOPOTO OMNPEIETCHH B MpPOTpaMMe IO XHMHH C
yuétoM cnenmPuKy Hayku XUMHH, €€ 3HAQUCHWS B IMO3HAHWH IPUPOABI H B
MaTepHaIbHON KU3HU OOILIECTBA, a TAKXKE C YUETOM OOMIMX TENCH W MPHHITUIIOB,
XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSIHME CHCTEMBI CpPEIHEro  oOIIero
oOpazoBanusa B Poccutickoit ®eneparyu.

XVUMHA KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK WUTpaeT 0CoOyIO0 pOjb B
COBPEMEHHON IMBWJIN3ALWK, B CO3MAaHWUM HOBOU 0a3bl MAaTEpHANbHON KYyJIBTYPHI.
Omna BHOCHT CBOM BKJIaJl B (()OPMHUPOBAHHE PAIIMOHATHBHOTO HAYYHOTO MBILIUICHHS, B
CO3JaHME LIEIOCTHOIO MPEACTaBICHUA 00 OKPYKAIOUIEeM MHPE KaK O CIUHCTBE
IPUPOJBI M YENOBEKa, KOTOpoe (HOpMHUPYETCS B XMMHH Ha OCHOBE IMOHUMAaHHS
BEIECTBEHHOIO COCTAaBa OKPYXAIOIIETO MHUPA, OCO3HAHWUA B3aUMOCBSI3H MEKITY
CTPOEHUEM BELIECTB, UX CBOUCTBAMH M BO3MOXXHBIMU 00JTACTAMHU TPUMEHEHHS.

TecHO B3aMMOIEHCTBYS C APYTMMU €CTECTBEHHBIMH HAayKaMH, XUMUS CTaJia
HEOTHEMJIEMOHN YaCThIO MUPOBOM KYJIBTYPBI, HEOOXOAUMBIM YCITOBHEM YCIIEIITHOTO
TPyJa W KW3HM KaxXaoro wieHa ooOmectBa. CoBpeMEHHAas XWUMHSA KaKk HayKa
co3ujaTesibHasd, KaK Hayka BBICOKMX TEXHOJIOTHH HampaBlicHa Ha pPEIICHHE
rJI00aJIbHBIX MpPOOJIEM YCTOMUMBOTO PA3BUTHS UEJIOBEYECTBA — CHIPHEBOH,
SHEPreTUYECKOM, MUIIIEBOM, SKOJIOTHUECKOM 0€30MMacHOCTH U OXPaHbl 3/I0POBBA.

B cooTtBercTBUM ¢ OOMMMM LEMIMH W TPHHIMIAMH CPEIHETO OOIIEro
oOpa3oBanusa coaepxanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3yUCHHWs) OPUEHTUPOBAHO MPEUMYIIECCTBEHHO HA OOMIEKYJIbTYPHYIO MOATOTOBKY
oOyyaromuxcsa, HEOOXOOTUMYI0O MM IS BBIPAOOTKH  MHPOBO33PCHUECKHX
OPHUEHTUPOB, YCHEIIHOTO BKJIIOYEHHS B KWU3Hb COIMYMa, MPOJOJDKCHHS
00pa30oBaHKA B PA3IMYHBIX 00IACTAX, HE CBA3aHHBIX HETIOCPEACTBEHHO ¢ XHMHEH.

CocTaBifiomuMu  TpeaMeTa «XHUMHSY  SIBJISIOTCA  0a30BbIe  KYpPCHI —
«Oprannueckas xumua» U «OOmas W HEOPTaHWUYECKAs XHUMHS», OCHOBHBIM

3



KOMIIOHEHTOM COJIEPKaHMS KOTOPBIX SBJITIOTCS OCHOBHI 0a30BOii HAyKH: CHCTEMa
3HAHUN MO HEOPraHMYECKOW XMMHH (C BKIIOUCHHEM 3HAHHN W3 OO0IIel XUMHH) U
Oprannyecko xumun. @OpMUpPOBaHWE JAHHOW CHCTEMBI 3HAHWUA MPU U3YyUYCHUH
npeaMeTa 00€CTeurnBacT BO3MOXHOCTh PACCMOTPEHHSA BCErO MHOT000pa3us
BEILECTB Ha OCHOBE OONIMX MOHSTHI, 3aKOHOB ¥ TEOPHii XUMHH.

Crpykrypa comepxanus KypcoB — «OpraHuueckas xumus» W «OOmas u
HEOpraHWYeckas XuMHus» CcPopMHUpOBaHAa B MpOrpaMMme MO XHMHHA Ha OCHOBE
CHCTEMHOTO TOAX0Aa K HM3YyYCHHIO Y4YeOHOro wMarepuajga ®u 00yCJIOBJICHA
HUCTOPUYECKH  OOOCHOBAHHBIM  PA3BUTHEM  3HAHWHA HA  ONPEACIEHHBIX
TEOPETUYECKNX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XWMHH BEIIECTBA
PacCMaTpHUBAIOTCA HA YPOBHE KIIACCHYECKOW TEOPUHM CTPOCHHS OPraHMYECKHX
COCIMHECHHI, a TAKKE HA YPOBHE CTCPCOXMMHYCCKHX H  DAJICKTPOHHBIX
MIPEACTABJICHUNA O CTPOEHUH BelecTB. CBeJICHUs 00 M3ydaeMbIX B KYPCE BEIIECTBAX
DAIOTCA B Pa3BUTHM — OT YTJICBOAOPOJOB /O CIIOXKHBIX OHMOJIOTHYECKH aKTHBHBIX
coequHeHU. B Kypce  OpraHM4eCcKOW XMMUHM  TOJYYalOT  Pa3BUTHE
chopMHUpOBAaHHBIC Ha YPOBHE OCHOBHOTO OOIMEro 0Opa3oBaHUs MEPBOHAYAJIBHBIC
IIPEICTABJICHNAA O XUMUYECKOH CBSA3M, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCAMOCTH CBOMCTB BEILECTB OT UX CTPOECHHUSA, O XUMHUUYECKOU PEAKLIUH.

[lon HOBBIM yTJIOM 3peHHA B mpeaMere «Xumus» 0a30BOT0 YpPOBHA
paccMaTpWBAECTCsl HW3YUCHHBIM Ha YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHus
TEOPETUUECKUA Marepual # (PaKTONOTHYECKHE CBEIEHUA O BEIIECTBAX U
XUMHUYECKOM peakumu. Tak, B 4acTHOCTH, B Kypce «OOIIas MU HeopraHudeckas
XUMUS» OOYYarOIIMMCSA TPEIOCTABISACTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJNIECKOTO 3aKOHA C OOIMIETCOPETHIECKUX M METOAOJOIMYECKUX MO3HULUH,
ry0e TOHATh MCTOPUYECKOEC W3MEHECHHE (DYHKIMA STOr0 3aKOHA — OT
o0o01aromiel 10 0OBIACHMIOMEH W TPOTHO3UPYIOIIEH.

Enunas cuctema 3HaHWH O BaXXKHCHUINHNX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOICTBaX W MPUMCHCHHH, a TAKXKE O XUMUYECKUX PEAKIUAX, MX CYIIHOCTH H
3aKOHOMEPHOCTAX MPOTeKaHus gonoHsercs B kypcax 10 u 11 knaccoB anemMeHTamMu
COZIEP)KaHHUA, UMEIONMMH KYJIbTYPOJIOTHYECKIIT M TMPUKIIAJHOW XapakTep. OTu
3HaHHUS CMOCOOCTBYIOT MOHWMAHHMIO B3aWMOCBSI3M XUMHHW C APYTMMH HAayKaMH,
PacKpBIBAIOT €€ POJTb B TIO3HABATEIIPHON W MPAKTUUYECKON AEATENBHOCTH YENOBEKa,
CHOCOOCTBYIOT BOCITUTAHHMIO YBAXXCHHS K MPOLIECCY TBOPYECTBA B 0OJACTH TEOPUH
U MPAKTUYECKUX MPUJIOKEHANA XUMHH, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOILLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMPOOJieMax, CBA3AHHBIX C XHUMUEN,
KPUTHUYECKU OCMBICITMBATH HH(POPMAITHIO ¥ TIPUMEHATD €€ JU1s1 TOMOTHEHUA 3HAHUM,
PELICHHU MHTEJUICKTYJTbHBIX W SKCTICPUMEHTAJIbHBIX UCCIIEA0BATENBCKHX 3a4a4. B
LEJIOM COAep)KaHue y4eOHOTO TpeaMeTa «XHUMHSA» JAHHOTO YPOBHS H3y4YCHHS
OPUEHTUPOBAHO HA ()OPMHPOBAHUE Y OOYUAIOIINXCA MHPOBO33PEHYECKON OCHOBBI
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JUTsl TIOHUMaHua (Puimocopckux HaeH, TaKkuX KaK: MaTepUalbHOE E€IHHCTBO
HEOPraHWYECKOro U OPraHNuuYeCcKoro Mupa, o0yCIIOBIEHHOCTh CBOMCTB BEITIECTB HX
COCTABOM M CTPOEHUEM, IO3HABAEMOCTD IPUPOAHBIX ABJIEHUN MMyTEM SKCIIEPHUMEHTA
U PCIICHUA TPOTHBOPEUYHMH MEXIy HOBHIMH (DaKTaMM M TEOPETHYSCKUMM
MPEANOCHIIKAMHU, OCO3HAHUE POJIA XUMHUHU B PEIICHUH 3KOJIOTHYCCKHX IPOOIEM, a
TaK)Ke MPOOJIEM COEPEKEHUS IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/MaHUS HOBBIX
TEXHOJIOTHH U MAaTEPUAJIOB.

B nnaHe pemeHus 3amad  BOCHHUTAHMS, Pa3BUTHUSA U COIMATM3AITAHN
0o0y4JaIMXca NPHHATHIE NPOTPaMMOM MO XMMHUHU TMOIXOABl K ONPEACIICHHIO
COJEP)KAaHUS ¥ TMOCTPOCHUA TIPEeaMeTa NpeayCMaTpuBaiOT (GOpMHUpOBaHHE
YHUBEPCAIBHBIX YUEOHBIX ACHCTBUH, IMEIOIIMX 0a30BOE 3HAUCHUE TS PA3IAUHBIX
BUJOB JEATEIILHOCTH. peIIeHNA npolbiieM, MOWCKa, aHaau3a W 00paboTku
uHbOpMAIlH, HEOOXOAUMBIX i1 TNPHOOPETEHUA OIBITa MPAKTHISCKOW W
HCCIIENOBATEIIbCKON JEATENIBHOCTH, 3aHUMAIOLIEH Ba)XXHOE MECTO B IMO3HAHUU
XUMUH.

B mnpakTuke mnpemogaBaHMs XHMHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa30oBaHKA, TaK ¥ HA YPOBHE CpPEeAHETO 00Iero oOpa3oBaHuA, NPU ONpPEACTIEHUN
COIEpKATEIbHONW XApaKTEPUCTUKU LEJICH H3YUCHHS MNpeaMeTa HampaBJICHHEM
MIEPBOCTENICHHON 3HAYMMOCTH TPAOWIIMOHHO MPHU3HAETCA (HOPMHUPOBAHHME OCHOB
XUMHUYECKON HayKW Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATENBHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMITOHEHTOB MHUPOBOW KyJbTYphl. C
METOOWYECKOW TOYKHM 3PEHUS TaKOW MOJAXOA K ONPEACNICHUIO LENeH H3yYCHMS
TIPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHo JaHHOW TOYKE 3PEHWS TJIABHBIMH LEJIAMH H3YUYEHHS TPEAMETA
«Xumua» Ha 6azoBoM ypoBHE (10 —11 ki1.) saBnsaroTces:

o (dopmMupoBaHKe CHCTEMBI XHMHYECKHX 3HAHHH KaK BaKHEHIICH
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MUPa, B OCHOBE KOTOPOH
JeXKaT KITIOUEBbIC TOHATHA, (PyHIAMCHTAJIbHbIE 3aKOHBl U TEOPUU XHMHH,
OCBOCHHE SI3bIKA HAYKH, YCBOCHHEC M TOHWMAHHE CYILHOCTH JOCTYIHBIX
0000111IEHNI MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C UCTOPUEH UX
Pa3BUTHA M CTAaHOBJICHUS,

o (dopMupoBaHHE W Pa3BUTHE MPEACTABICHHH O HAYYHBIX METO/IaX MO3HAHUSA
BEIECTB U XUMHUUYECKHUX PEAKIINA, HEOOXOUMBIX JIsl MPUOOPETEHNA YMEHUI
OPHUEHTUPOBATHCA B MHPE BEIICCTB W XHUMHUYECKUX SBICHUN, UMEIOIIHUX
MECTO B MPUPOAE, B MPAKTHUECCKOW U MOBCECAHEBHON )KU3HHU,

e Ppa3BHTHE YMCHHH U CIIOCOOOB JCATENHHOCTH, CBA3aHHbBIX C HAOIIOACHUEM U
OOBACHCHHEM XHMHUYECKOTO OSKCIEPUMEHTA, COOOJCHUEM IIPABHII
0€30nmacHOro oOpaIeHus ¢ BEIICCTBAMH.



Hapsiny ¢ staM, coneprkarteNibHas XapaKTEPUCTHKA TEJICH W 3a/1a4 M3yUCHUS
npeaMeTa B MPOrpaMMe MO XUMHUH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C
HOBBIMH TNPHOPUTETAMH B CUCTEME cpeaHero odmero oOpa3zoBanusd. CerojmHsa B
NPETOIaBaHAN XUMHH B OOJIBIICH CTEMEHH OTAAETCA MPEANOYTCHHE MPAKTHYCCKOM
KOMITOHEHTE COJepXaHusi OOydYeHHs, OPHUCHTHPOBAHHOW HA TMOATOTOBKY
BBIIYCKHUKA 0O0II€00pa30oBaTENbHON OpraHu3aluy, BIAACIONIET0O HE HabopoM
3HaHW#M, a (PyHKIMOHAJBHOW TPAMOTHOCTBIO, TO €CTh CIMOCO0AMH M YMECHHAMH
AKTHBHOTO MOJYYCHUS 3HAHWH U MIPUMEHEHHUS WX B PCATHHOMN JKU3HH JIJTS PEIHICHUS
MPAKTHYCCKAX 33/1a4.

B cBs13u ¢ 3TM nipu n3ydeHUH npeaMeTa « XUMUsD JOMHUHHUPYIOMEE 3HAYCHUE
MPUOOPETAIOT TAKKUE TEH U 33J1a4H, KaK:

aganTamnys 00yJaromuxcs K YCJIOBHAM JAHAMHYHO Pa3BHBAIOMIETOCS MHPA,
(¢bopMupoBaHHE  WHTEIUIEKTYyadbHO  Pa3BUTOM  JIMUHOCTH, TOTOBOM K
camMm000pa30BaHMUIO, COTPYAHUUECTBY, CAMOCTOATEIHHOMY MPHHATHIO TPAMOTHBIX
pEIICHNI B KOHKPETHBIX XU3HEHHBIX CHUTYAIIUAX, CBA3aHHBIX C BEIICCTBAMH H HX
MPUMEHEHUEM

¢opmupoBanre y OOydalOmIuXcs KIIOUEBBHIX HABHIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONIMX YHUBEPCAIbHOE 3HAUEHHE JIA Pa3JIMYHbIX BHIOB
JEeSATENIbHOCTH: PelieHus mpoOiieM, MOWCKa, aHaju3a U o0paboTku WHOpMaLH,
HEOOXOUMBIX JJIsl MPUOOPETEHUS OTbITA NEATEIBHOCTH, KOTOpas 3aHUMAET BaXKHOE
MECTO B ITO3HAHUHM XHMMHH, a TaKXKE ISl ONEHKH C TO3MIMIA SKOJOTHYCCKOM
0€30MacHOCTH XapaKTepa BIUSHUA BEIIECTB U XAMAYECKHAX MTPOIIECCOB HA OPTaHU3M
YEJIOBEKA M TIPUPOAHYIO CpENy;

Pa3BUTHE IO3HABATEJIbHBIX WHTEPECOB, MHTCIUICKTYAIbHBIX W TBOPUYECKHX
crtocoOHOCTEH 00yUarOIMUXCA: CIOCOOHOCTH CaMOCTOSTEIFHO MPHOOPETATh HOBBIE
3HAHMS TIO XUMHUH B COOTBETCTBUU C KM3HEHHBIMH TOTPECOHOCTIAMH, UCIIOJIH30BATh
COBpEMEHHBIC MH(POPMALMOHHBIC TEXHOJIOTHH IS MOWCKA M aHaJn3a Y4cOHOM H
HAYYHO-TIOMYJIIPHO#M HHGpOPMAILMH XUMHYECKOTO COACPKAHHS,

dhopMupOBaHKE U PA3BUTHE Y 00YUAIONTHUXCS aCCOIHATHBHOTO W JIOTHYECKOTO
MBIIIUICHHS, HaOJI01aTE€IbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOSHHO
HEOOXOMWMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWW W TNPOBEICHAW XHUMHUYECKOIrO
SKCIIEPUMEHTA,

BOCHHUTaHUE Yy oOOydalommuxcd YyOCKIEHHOCTH B TyMaHWUCTHYECKOM
HAMPaBJICHHOCTH XHMHH, €€ BAXKHOW pOJIM B PEIMICHHWH TIO0OAJTHHBIX TPoOiieM
PaLMOHAJILHOTO MPUPOIONOIb30BaHUS, MOMOJIHCHHAS YHEPTETHICCKUX PECYPCOB U
COXPAHCHHUSI TPUPOAHOTO PABHOBECHA, OCO3HAHHUS HEOOXOMUMOCTH OEpEeKHOro
OTHOIICHUS K TPUPOAE M CBOEMY 3JI0POBHIO, a TAKKE NPHOOPETCHHS OIbITa
UCTIOJIb30BAHUA TOJIYUCHHBIX 3HAHWH [JIs TPHHATHS TPAMOTHBIX PCIICHUH B
CUTYAIHsIX, CBA3aHHBIX ¢ XUMHUUECKUMU SBJICHASIMH.



B yueGHom mnaHe cpemnero o0imero oOpa3oBaHHA MpeaAMET «XHMHA»
6a30BOr0 YpOBHS BXOJUT B COCTaB mpeaMeTHol obnacth «EcTecTBeHHO-HAy4YHbBIE
TPEIMETHI».

OOmee ynciio 4acoB, OTBEIEHHBIX I U3YUCHHS XMMUHU, HA 0a30BOM YPOBHE
cpeaHero obmiero oOpazoBanus, coctapisgeT 68 wacos: B 10 kimacce — 34 gaca (1 gac
B Heaenmo), B 11 knacce — 34 yaca (1 yac B Hememo).



COAEP)KAHHME OBYYEHN
11 KJIACC
OBLIAA 1 HEOPTAHUYECKASA XUMUSA

TeopeTnyeckye 0CHOBbI XUMHM

XUMHWYECKUH dJeMeHT. AToM. Sapo aroma, H30TONBI. IJICKTPOHHAS
o0oy0uKa. DHEPTeTUUECKUE YPOBHU, TOAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenieneHuss 3JIEKTPOHOB IO OpOWTalsM B aroMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DIICKTPOHHAA KOHPHUTYPAIMI aTOMOB.

[lepnoanueckuii 3akoH u lleproanyeckas cucreMa XUMHUECKUX JIEMEHTOB /.
H. Menneneea. CBsa3b MEPUOIUYECKOrO 3akoHA M Ilepuoamyeckodl CUCTEMBI
xumudeckux 3neMeHToB J[. Y. MeHnneneeBa ¢ COBPEMEHHOM TECOPUEH CTPOCHUA
aTOMOB. 3aKOHOMEPHOCTH W3MCHECHHS CBOHCTB XHUMHYECKHX DJJIEMEHTOB H
o0pa3yeMbpIX MMM MPOCTBIX W CIIOKHBIX BEUIECTB IO TPyINIaM M MEPUOAAM.
3HaueHne IEPUOTINISCKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenne BemecTBa. XHMHUYECKas CBsA3b. BHIB XUMUYECKOH CBS3U
(KOBaJICHTHas HETMOJIAPHAS W TOJIAPHAs, WOHHA’A, METaJUTHueckas). MexaHHu3MBbl
00pa30BaHUA KOBAJEHTHOW XUMHWYECKOH CBS3M (OOMEHHBIH W JOHOPHO-
akuenTopHbid). BogopomHasd cBa3b. BaneHTHOCTh. ONeKTPOOTPULIATEIHHOCTS.
Crenenp okucaeHuA. OHBI; KATUOHBI M aHUOHBI.

BemecTtBa MOJIEKYJSAPHOTO H = HEMOJEKYJSIPHOTO  CTPOCHHS.  3aKOH
ITOCTOSTHCTBA COCTABa BEIIECTBA. THIBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMUECKOH PEIIETKH.

[loHATHE O AMCIEPCHBIX CHUCTEMax. VICTHHHBIE W KOJUIOHMJIHBIC PACTBOPHI.
MaccoBas 101 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPTaHUIECKIX COCTMHECHHAM. Homenkmarypa
HEOPTaHWYECKUX BEIIECTB. [ €HETHUECKas CBSA3b HEOPTraHWYECKHAX BEMICCTB,
MIPUHALIEKAIINX K PA3THIHBIM KJIaccaM.

Xumuueckas  peakmusa.  Kimaccumdukanps — XHAMHUYSCKMX — PCaKIMi B
HEOPTaHWYECKON M OpPraHndecKOr XUMHUHW. 3aKOH COXPAHCHHUS MACCHl BEITIECTB,
3aKOH COXPaHEHHUS U MPEBPAIICHUS SHEPTUH NIPH XUMUIECKUX PEAKITUAX.

CKOpOoCTh peakuuu, €€ 3aBUCUMOCTh OT Pa3audHbIX (pakTopoB. OOpaTumbie
peaknuu. XUMHUYECKOE paBHOBecue. {DakTopbl, BIHAIONINE HA COCTOSHHUE
xuMmu4eckoro pasHosecus. [Ipurammn Jle [larense.

OnekTponutuueckas auccouranud. CuibHbIe U cllaldbie 3eKkTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCAsA, HEUTpaTbHAA, IETOUHAS.

OKHUCIHUTENTBHO-BOCCTAHOBUTEIBHBIE PEAKIINY.



OKCNEPUMEHTAIBHBIE METOJbl M3YUYECHHS BEIIECTB W WX MPEBPAIlCHHIH:
neMoHcTpaia Tabmmn «llepuoanueckas cucreMa XUMHYSCKUX neMeHnToB J[. U.
MeHnpeneeBay, M3yUeHHE MOJENEH KPUCTAUIMUECKUX PEMIETOK, HAOMOACHHE M
OTMCAHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3/IOKEHUE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUHU KaTAIM3aTOPA, ONMPEACIIEHUE CPEIbl PAaCTBOPOB BEIIECTB
C TIOMOIIIBIO YHUBEPCATBHOT O MHANKATOPA, PEAKLINA HOHHOT'O 0OMEHA), TPOBEICHHUE
PaKTHYECKOi padoThl « BiusHue pa3nuyHbiX (PakTOpOB HA CKOPOCTH XMMHUECKOM
peaKImm.

Pacuétnbie 3amauu.

Pacuétsl 10 ypaBHEHHSM XUMHUUYECKHUX pEaKlUHUi, B TOM UHCIIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCMOIL30BAHUEM MOHATHS «MAaCCOBast JOJIA
BCIIECTBAY.

Heoprannuyeckasi xumusi

Hemeramnel. Ilonmoxenne HemeraiuioB B llepuomuueckoid  cucTeme
xumMuueckux 3aeMeHToB J[. M. MenaeneeBa ' 0COOCHHOCTH CTPOCHHS aTOMOB.
Ou3nyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONUA HEMETAUIOB (HA TpUMEpPE
KHCITOpoAa, cephl, hocdopa u yriiepoaa).

XUMHYECKAE CBOHMCTBA Ba)KHEHIIMX HEMETAJUIOB (TajIOTE€HOB, CEPHI, a30Ta,
dochopa, yrmepoma w  KpeMHHsA) HM = MX  COSAMHEHHWH  (OKCHIOB,
KHCJIOPOJACOAEPHKAIITUX KACIOT, BOAOPOJAHBIX COCAUHEHHH ).

[IpumMeHEeHNE BaXKHEHIINX HEMETAJUIOB U UX COEIUHCHUHN.

Metamnsl. [lonoxxenne metammoB B Ilepuoanueckoit cucreMe XHMHYECKHX
anemeHTOB . Y. MenneneeBa. OCOOEHHOCTH CTPOCHHS SJICKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. O0mme ¢u3uueckue cBoiicTBa MeTauioB. CIUIaBel METAJLIOB.
DNEKTPOXUMHUUYECKUN PAT HAPSHKEHU METAILIIOB.

XUMHYECKAE CBOMCTBA BAXXHEHIIMX METAJIOB (HATPHMA, Kajdid, KaJIbITHMH,
MarHuii, ATFOMUHHN, ITAHK, XPOM, XKeJI€30, MEIb) M UX COCAMHCHUM.

O6mme crocoObl moayueHuss MeTauioB. [[puMeHeHNE METaUioB B OBITY M
TEXHHUKE.

OKCIIEpUMEHTAIbHBIC METOJbI HM3YUCHMS BEIECTB M HX IIPEBPallCHHI:
HU3YUYeHUE KOJIEKIMH «MeTaibl W CIUIaBb», 00pa3lioB HEMETA/UIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a7ad, HAOJIIOJCHUE U ONKWCAHUE NEMOHCTPALMOHHBIX W
71a00pPaTOPHBIX OMBITOB (B3aMMOJICHCTBUE TUAPOKCHIA AJTIOMUHUA C PACTBOpaMU
KHCJIOT U IIEJI0YeH, KaueCTBCHHBIC PEaKIIMH Ha KATHOHBI METAIIOB).

PacuétHble 3amaumn.

Pacuétel mMaccel BemecTBa win 00BbEMA Ta30B IO HU3BECTHOMY KOJIUUYECTBY
BEIIIECTBA, Macce WM O0BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKLUHU BEIIECTB,
pacuéThl Macchl (00BEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CITH OTHO
U3 BEIECTB UMEET MMPUMECH.



XuMHUS U KH3Hb

Posib xumMum B 00€CIICUCHHH SKOJIOTHUYECKOW, SHEPreTHYECKON W MUIIEBOM
0€30MaCHOCTH, Pa3BUTHH MEAMIMHBI. [IOHATHE O HAyYHBIX METONAX ITO3HAHUS
BEIIECTB U XUMHUUYECKUX PEAKITHM.

[Ipencrapnerus 00 oOmUWX HAYYHBIX IPUHIMUIIAX [MTPOMBIILIEHHOTO
TIOJIYYEHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHUpPE BEIIECTB M MAaTECPHUAJIOB. BAKHEUIINE CTPOUTEIBHBIC
Marepuanbl, KOHCTPYKIIMOHHBIE MAaTepHaibl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTtepuanbl A 3JIEKTPOHUKHA, HAHOMATEPHAJIbl, OPTAaHUYECKUE U MUHEPAJbHBIC
ya00peHus.

XuMHS U 300POBbE UEJIOBEKA: MPABWJIA HCMOJB30BAaHUA JICKAPCTBEHHBIX
Mpenaparos, IpaBmiIa 0€30MaCHOTO HCIOJIb30BaHHS NPETMapaToB OBITOBOI XUMUH B
MMOBCETHCBHOM JKHU3HH.

MexnpeaAMETHBIE CBA3H.

Peammzammss  MeXnpenMeTHBHIX  CBA3€H TPH  M3YyUYeHHH OOWed H
Heopranuueckoit xuMuu B 11 Kjmacce oCymecTBIAETCS YEpe3 UCMOMb30BAHUE KaK
OOIMX €CTECTBEHHO-HAYUHBIX TMOHATHH, TaK H TMOHATHHA, SABJISAIOIAXCS
CHUCTEMHBIMH 11 OTACJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOmue ecTeCTBEHHO-HAY4YHbIC TMOHATHSA: HAydHBIH (hakT, rumoTes3a, 3aKoH,
TEOpHS, aHaJiu3, CHHTE3, KIacCH(UKALKI, IEePHOANIHOCTh, HAOMIOAEHUE,
SKCIIEPUMEHT, MOACITUPOBAHUE, U3MEPEHHUE, ABJICHHUE.

®uzuka: MaTepusi, SHEPTHU, MacCa, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH,
W30TOIM, PaJIMOAKTUBHOCTD, MOJIEKYJIA, SHEPreTHYECKUI YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIICCTBA, (PH3MUCCKUE BETUYMHBI M €AUHULBI HX
W3MEPEHHUS, CKOPOCTbD.

Buonormst:  kmerka, opraHu3M, JKocHcTema, Owocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEILECTB B OPraHU3ME.

['eorpadms: MuHEpanabl, TOPHbIE MOPOJbI, MOJE3HBIE UCKOMACMBIE, TOILIUBO,
PECYpPCHI.

TexXHOJIOTH: XUMHYECKAsA MPOMBILLIICHHOCTh, METALIYPrus, MPOHU3BOACTBO
CTPOUTEIBHBIX MAaTEPHAJIOB, CEIBCKOXO3ANCTBEHHOE IPOU3BOACTBO, ITHILEBAA
MMPOMBIIIUICHHOCTh,  (papMalieBTHUECKass  MPOMBILUIEHHOCTb,  IPOU3BOACTBO
KOCMETHYECKMX TMpenaparoB, NPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTEPHAJIOB,
3JIEKTPOHHAA MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.
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INIAHWUPYEMBIE PE3VJIBTATBEI OCBOEHUS [TPOT'PAMMBI [TO XUMUU
HA BA30BOM YPOBHE CPEJHEI'O OBIIIET'O OBPA30OBAHNMS

JINYHOCTHBLIE PE3YJ/IBTATHBI

OI'OC COO ycranaBnmmBaeT TpeOOBAaHMA K PE3yJIbTaTaM OCBOCHHUS
o0yJaImuMHucsa NpPOrpaMM cpegHero oOmero oOpa3oBaHusi (JIMYHOCTHEIM,
METANpeaMETHBIM H  IpeaMeTHbIM). HaydHo-meToauueckodi OCHOBOW  jis
pa3paboTKu IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS MPOTPaMM CPEIHEro OOIIero
00pa3oBaHus ABJISIETCS CUCTEMHO-AEATEIBHOCTHBIN MOIXO/I.

B coOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTaTOB OCBOCHUA HpeaMeTa «XUMHSI» Ha YPOBHE CPEAHETO
o011ero 00pa3oBaHMs BBIAEICHBI CICAYIOIIHNE COCTABJIAIOITHE:

OCO3HaHUE OOYYAIOIUMHUCS POCCHHUCKON TpaKHaHCKOH HMICHTUYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH B CaMOOTIPEICICHHUIO,

HaJMuue MOTUBAIMH K 00yUEHHIO,

I[EJICHAINIPABIICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX LICHHOCTEN ¥ MCTOPUUECKUX Tpaauluii 6a30BOM HAYKH XUMUHU,

TOTOBHOCTh M CIOCOOHOCTh OOYyYarOmIMXCs PYKOBOJICTBOBATHCS B CBOCH
OEATEITBHOCTA IIEHHOCTHO-CMBICTIOBBIMU YCTAHOBKAMHU, MPHUCYIIMMU TENOCTHOM
CHUCTEME XUMHYECKOTO 00Opa30BaHUS,

HAJIMYKE MPABOCO3HAHUS SKOJIOTHYECKON KYJIbTYPhl U CHOCOOHOCTH CTaBHUTh
LIEJIA U CTPOUTH KU3HCHHBIE TUIAHBI.

JIndHOCTHBIE pPE3YyNIbTaThl OCBOCHMS MpeaAMeTa «XHUMUA» JOCTHTAIOTCSA B
€IMHCTBE YYEOHOM M BOCHHUTATEJIbHOW JCATEIPHOCTA B COOTBETCTBHH C
F'YMaHUCTHUYECKUMH, COIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U UJcajaMHd POCCHICKOr0 TPaXXKJAAHCKOrOo OOMIECTBA, MPUHATHIMH B OOLIECTBE
HOPMaAMH W  TMpaBWIAMH  MOBEACHUA, CHOCOOCTBYIOIIMMH  MpoLieccam
CaMOIO3HAHUS, CAMOPA3BUTHA W HPABCTBEHHOTO CTAHOBJICHUA JIMYHOCTHU
00y4aromuxcs.

JInyHOCTHBIE PpE3ynbTaThl OCBOCHUA MpeaAMeTa «XUMHSI»  OTPAKaKOT
c(hOopMHUPOBAHHOCTh OMBITA TO3HABATEIBHON M NPAKTUUECKOW JI€ATENBbHOCTH
o0ydJaromuxcs 1Mo peaji3aliy MPUHATHIX B OOLIECTBE LICHHOCTEN, B TOM YHUCIIE B
YacCTH:

1) rpaknaHCKOro BOCIIMTAHUSA:

OCO3HAHMS 00YYAIOUTUMHUCA CBOMX KOHCTUTYLIMOHHBIX MPaB B 00SI3aHHOCTEMH,
YBOKCHHUS K 3aKOHY U PABOMOPSAKY;

MPEACTABJICHUA O COLMAJbHBIX HOPMax MW TMpaBHIaX MEXIUYHOCTHBIX
OTHOIIICHWH B KOJJICKTHBE,
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TOTOBHOCTH K COBMECTHOM TBOPUYECKO NEATETFHOCTH TIPU CO3AAaHIH YUEOHBIX
MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEJIbHBIX 33124, BHIMOTHEHHH XUMHUYECKUX
SKCIIEPUMEHTOB,

CIIOCOOHOCTH TMOHMMATh W TIPHHAMATh MOTHWBBI, HAMEPEHHS, JIOTHUKY H
apryMEHTBI IPYTHUX MPH aHAIN3€ PA3JIMUHbIX BUIOB YUCOHOU NEATENIBHOCTH,

2) NIaTPHOTHYECKOTO BOCTIMTAHMSI

LEHHOCTHOTO OTHOMICHWS K WCTOPHYECKOMY M HAYyYHOMY HACJIEIHUIO
OTE€UECTBCHHOUN XUMUH,

YBOKEHHS K MPOLIECCY TBOPYECTBA B OOJIACTH TEOPHH M MPAKTUYECKOTO
NPUMEHEHUS] XUMHH, OCO3HAHHS TOTO, YTO JOCTH)KEHHUA HAYKH €CTh PE3YJIbTAaT
JUIMTESTbHBIX ~ HAOMIOAEHWH, KPOMOTIIMBBIX  JSKCIIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOAHHOI'O TPY/JIa YUYEHBIX U MPAKTHKOB;

WHTEpPEca U MO3HABATEIbHBIX MOTHBOB B TIOJIyU€HHUH U MOCIIEYIOLIEM aHAJIU3E
UHGOPMAIH O TIEPEIOBBIX TOCTHKEHUIX COBPEMEHHOI OTEUECTBEHHON XUMUM,

3) Ay XOBHO-HPABCTBEHHOI 0 BOCTIMTAHMSI:

HPaBCTBEHHOTO CO3HAHMA, STHYECKOTO MOBEACHHUS,

CIOCOOHOCTH OLIEHUBATh CUTYALIUH, CBA3AHHBIE C XUMUYECKAMH ABJICHUAMH,
W MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI M [IEHHOCTH

TOTOBHOCTH OIIEHMBATh CBOE MOBEINCHHUE M TMOCTYNKH CBOMX TOBapHIIEH C
MO3UIMHA HPABCTBCHHBIX W TPABOBHIX HOPM M OCO3HAHUE TMOCIEICTBHA HTHX
MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHWUMAHUS TIEHHOCTEH 3M0pOBOTO W 0Oe3omacHOro obpasa IKH3HH,
HEOOXOAMMOCTH OTBETCTBCHHOI'O OTHOIIEHUSA K COOCTBEHHOMY (DPU3HUECKOMY H
MICUXUUECCKOMY 3I0POBBIO;

coOmoAcHUST TIpaBHI 0€30MacHOro OoOpalieHus C BEUIECTBAMH B OBITY,
MOBCEAHEBHOM )XU3HU U B TPYAOBON AEATEIBHOCTH,

IMOHUMAHKMSA IICHHOCTH TIPaBWJ HWHJMBUAYAJbHOTO U  KOJUIEKTHBHOTO
0€30IaCHOI0 MOBEJACHUSA B CUTYAIIAAX, YTPOKAKOIIMX 3J0POBbIO U KU3HU JIFO/ICH;

OCO3HAHMS MOCACACTBUN M HEIPHUATHS BPEAHBIX MPUBHIYEK (ymOTpeOiieHus
AJIKOTOJI5, HAPKOTHKOB, KyPEHH ),

S) TpyaoBoro BocnuTaHusI:

KOMMYHUKATHBHOM  KOMIIETCHTHOCTH B y4e€0OHO-MCCIICIOBATEIbCKOM
JIESITCIBHOCTHA, OOIIECTBCHHO IIOJEC3HOW, TBOPYECKOM H© JIPYTMX BHAAX
NESATENBHOCTH,

YCTAaHOBKM Ha aKTHBHOE YYaCTHE B PEIICHUH IIPAKTHUYCCKUX 3aaau
COITHAITLHOM HAMPaBJIIEHHOCTH (B PAMKaX CBOETO KJIacca, LITKOJIBI);
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WHTEpECa K NMPAKTHYSCKOMY M3YyUCeHHIO MPOQECCHii Pa3IMdgHOr0 Pojia, B TOM
YHCJIC HA OCHOBE MPUMEHECHUS MPEIMETHBIX 3HAHUN 110 XUMUH,

YBOXKEHUA K TPYAY, JIIOIAM TPYJA U pe3yabTaraM TPYAOBOU NE€ATEIBHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYAIBHOW TPaeKTOPHUHU
obpazoBanus, Oynymed npodeccun M peanu3aluu COOCTBEHHBIX >KA3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTENW K XUMUU, UHTEPECOB H
MOTPpeOHOCTEH O0IIECTBA;

6) 3K0J10rH4ecKOro BOCIUTAHUSI:

SKOJIOTMUECKU 1EIECO00PA3HOr0 OTHOIIEHUA K MPUPOAE, KaK HCTOYHHKY
CYIIIECTBOBAHMS KHU3HU Ha 3eMJIE;

MOHUMAaHUS TJIO0ATIBHOIO XapaKTepa SKOJOTHYECKUX NpOoOJIeM, BITHSHHS
SKOHOMHYECKUX MPOLECCOB HA COCTOSTHUE MPUPOIHON U COLMATILHON CPEbI;

OCO3HAHMS HEOOXOAUMOCTH HCIMOJb30BAHUA JOCTHXKCHHUH XUMHH IS
pemeHnsa BONPOCOB PAlMOHATIBHOIO MPUPOAONOIB30BAHNUSA,

AKTUBHOIO HENPUATHS JACHCTBHH, MPUHOCAIIUX BPEd OKPYXKaKoIIEH
NPUPOAHON Cpeae, YMEHWS NPOTHO3UPOBATh HEOJArONMPHUSATHBIC AKOJIOTHUECKHE
ITOCJIEACTBUA NMPEANPUHAMAEMBIX NEHCTBUNA U MPEIOTBPAIaTh UX;

HaJIMYUS Pa3BUTOrO SKOJIOTMYECKOTO MBILIJICHUS, SKOJTOTHUYECKON KYJIBTYPHI,
OmnbITa NEATEIIBHOCTH JKOJIOTUYECKOH HAIPaBJICHHOCTH, YMEHUSA
PYKOBOACTBOBATbCS UMH B IO3HABATEJIbHOW, KOMMYHMKATHBHOM M COIMAIBLHOM
IIPAKTUKE, CIOCOOHOCTH M YMEHHWS AaKTUBHO TNPOTHUBOCTOSATH HACOJOTHH
xemodobuu;

7) HEHHOCTH HAYYHOTO O3HAHMS

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKU U OOIICCTBEHHOMN MPaKTHKH,

NOHMMAaHUA cheuuUKn XUMUH KaK HAayKW, OCO3HaHHA €€ poid B
(GOpMHUPOBAHUU PANMOHATBPHOTO HAYYHOTO MBINUICHHS, CO3JAHHH LIEJIOCTHOTO
IIPEACTABICHUA 00 OKPYXKAIOIIEM MHPE KaK O €JIMHCTBE NMPHPOABI H YEJIOBEKa, B
[IO3HAHUN [PUPOIHBIX 3aKOHOMEPHOCTEH U pEIMICHUH TMPOOJIeM COXpaHEHHA
IIPUPOTHOTO PABHOBECHS,

yOexIéHHOCTH B 0COOOH 3HAUMMOCTH XHUMHH [UIS  COBPEMEHHOM
LIUBUWIM3ALAN: B €€ T'YMaHUCTHUYECKON HAPABJICHHOCTH ¥ BaXKHOM POJIH B CO3AaHUU
HOBOM 0a3bl MaTepUaIbHOM KYJBTYPHI, PEIIEHHH DIOOATbHBIX MPOOIIEM
YCTOMYMBOIO PAa3BUTHUA YEIIOBEUECTBA — ChIPhEBOM, SHEPIETHUUECKOH, MHINEBOH H
JKOJIOTHYECKON O€30MmacHOCTH, B PA3BUTUM METUIIMHBI, OOSCIICUCHHH YCIOBHIA
YCIIEIITHOTO TPYAA U SKOJIOTHYECKH KOM(OPTHOMH KU3HM KaXKIOTr0 UjIeHa 00LIECTBa,

€CTECTBEHHO-HAYYHONM TI'PAaMOTHOCTH: TOHMMAaHUA CYLIHOCTH METOJOB
[IO3HAHUA, UCIIOIB3YEMBIX B €CTECTBEHHbBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATH
IIOJIy4aeMBI€ 3HAHUA JUIA aHAJIM3a U OOBACHEHUA ABJICHUHN OKPYIKAIOIIETO MHpPa M
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IIPOUCXOAAINX B HEM U3MEHEHUH, YMEHUSA JIeNaTh 0O0CHOBAHHBIE 3aKITIOYECHUA HA
OCHOBE HayUYHBIX ()aKTOB W HMEIONMXCS JAHHBIX C TIENBIO TOTYUYEHUA JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENbHO HCIOJIb30BaTh XWUMHUYECKHE 3HAHHUA A
petIeHus mpobiieM B PeaIbHBIX JKU3HEHHBIX CUTYaLUAX;

MHTEpeCca K MO3HAHHUIO M HCCIIEI0BATENIbCKON NEATENIbHOCTH,

TOTOBHOCTM H CHOCOOHOCTH K  HEMPEPHIBHOMY OOpa3OBaHHWIO H
caM000pa3oBaHMIO, K AaKTHBHOMY TOJYYEHHWIO HOBBIX 3HAHHUNH MO XWMHH B
COOTBETCTBHH C KU3HECHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0OCOOCHHOCTAM TPy/Ja B Pa3iMUHBIX cdepax nmpodecCHOHATBHON
NEATEIBHOCTH.

METAIIPEAMETHBIE PE3VJIbTATHI

MertanpeaMeTHbi€ pe3yJIbTaThl OCBOCHHS YUeOHOro mpeaMera «XuMHSI» Ha
YPOBHE CpPeAHETO 001Iero 00pa3oBaHus BKITIOYAOT:

3HaUMMBble A1 (OPMHUPOBAHHMA  MHUPOBO33PEHUS  OOYYarOIIMXCA
MEXIUCITUIUTMHAPHBIE (MEXKIPEAMETHBIE) OOILICHAYUYHbIE MOHATHSA, OTPAXKAIOLINE
IIEJIOCTHOCTh HAYYHOH KapTHHBI MHpa H CHEHH(UKY METOHOB TIO3HAHHA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepusd, BELIECTBO, SHEPTUs, SBJICHUE,
IIPOIECC, CHCTEMa, HAYyUHBIH (haKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHUs, UCCIIEOBAHUE, HAOMIOICHUE, N3MEPEHUE, SIKCIICPUMEHT U JIPYTHE ),

YHUBEPCATbHBIC YUeOHBIC NEHCTBHA (MO3HABATEITBHBIC, KOMMYHHKATHBHEIE,

PETYJISITUBHBIC ), 00eCICUHBAIOIIHE dhopmupoBanue (b yHKIHOHATBHOH
I'PAMOTHOCTH M COI[HAJIbHOM KOMIIETCHIIMHM O0YyYalOIHUXC S,
CIIOCOOHOCTH 00yJaromuxcs HCTOJIb30BATh OCBOCHHBIEC

MEKIUCIUIUIMHAPHBIC, MAPOBO33PEHUYCCKUE 3HAHUA U YHHUBEPCAJIbHBIE YUEOHBIC
JICUCTBHSA B TIO3HABATEIIBHON M COLMAJIBHOW TTPAKTHKE.

MeTtanpeaMeTHbIE PE3YJIbTaThl OTPAXKAKOT OBJAJICHHE YHUBEPCAIbHBIMH
yUeOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMA H  PEryJIATHBHBIMH
JICUCTBUSIMHU.

OBJaagenmue YHHMBEPCAJIbLHbIMHA Y4eOHBIMH MO3HABATEJIHLHBIMH
JEUCTBUSIMM

1) 6a30BbIe JIOrHYECKHE TEeHCTBHSN:

CcaMOCTOATENFHO  (OPMYJIMPOBATh W aKTyalIu3HMPOBaTh  MpoOjeMy,
BCECTOPOHHE €€ pacCMaTPUBATh,

ONPEHEATh LEIU JACATEIIBHOCTH, 3aJaBas IapaMeTpbl W KPUTEPHH HX
JOCTUKEHUA, COOTHOCUTD PE3YJIBTATHI ACATCIIBHOCTH ¢ MOCTABJICHHBIMH LIEJISAMU,

UCMOJIB30BAaTh NMPA OCBOCHWM 3HAHWN NPUEMBI JIOTHUYCCKOTO MBIIIJICHUS —
BBIACIIATh XAPAKTCPHBIC NMPU3HAKW MOHATAM W YCTAHABJIMBATh HX B3aHMOCBA3b,
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HCIOJIb30BaTh COOTBETCTBYIOIIHE TOHATHA U1l OOBACHEHUS OTEIBHBIX (PaKkTOB H
SIBJICHUM

BHIOMpPATh OCHOBAHHA M KpPUTEpHH MJiA KilacCU(UKAIMKA BEIIECTB U
XAMHAYECKUX PEAKIIUI;

YCTaHABIMBATh MPUYHHHO-CJIC/ICTBCHHBIE CBSI3M MEXAY HM3yYacMbIMHU
SIBJICHASIMU,

CTPOWTH JIOTHYECKHE pacCyXacHusi (HHIYKTHBHBIC, JCAyKTHBHBIC, 10
aHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W NPOTHBOPECUYHS B PACCMATPHBAEMBIX
ABJICHUSX, (POPMYJIHPOBATH BHIBOABI M 3AKITIOUCHHUS,

MPUMEHSATH B MPOIECCE MO3HAHUS, UCIIOJIb3YEMBIC B XHMHUH CHMBOJIHUYECKHE
(3HAKOBBIE) MOJICITH, TIPEOOPA3OBHIBATH MOICITHLHBIE MPECTABICHUA — XHMHYECKUH
3HAK (CUMBOJT) SJIEMEHTA, XUMHUYECKast (popMyria, ypaBHEHHAE XUMHYECKOH PeaKITnH
— TIPH PELICHWH YYCOHBIX TMO3HABATEIBHBIX W MPAKTHYCCKHUX 3a4au, MPHMEHATH
Ha3BaHHBIE MOJICIIBHBIC MPEACTABICHUS T BBISBICHHS XapaKTEPHBIX MPHU3HAKOB
M3Y4YaeMBbIX BEMECTB U XUMUYCCKUX PEAKITHIA.

2) 6a30BbIE MCCJIEOBATEIHLCKHE ICHCTBHA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUSA BEIECTB H XUMHYCCKHUX
peaKuuii;

(hopMyTHPOBATH IEIH M 337291 UCCIICAOBAHMUS, HCIIOJIb30BaTh HOCTABICHHBIE
U CaMOCTOATEIBHO C(HOPMYTUPOBAHHBIE BOMPOCH B KAayeCTBE MHCTPYMEHTA
MO3HAHWS U OCHOBBI TSI (JOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHUIBHOCTH
BBICKAQ3bIBAEMBIX CYKICHUM,

BJIAJETh HABBIKAMH CAMOCTOSTENIPHOTO IUIAHUPOBAHWS W IIPOBEICHHS
YUEHHUYECKHX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMOMATh 32 XOJ0M
poLecca, CAMOCTOSTENIBHO ITPOTHO3UPOBATh €r0 Pe3ysbTar, (HOpPMYIUPOBATh
0000ILEHHS 1 BBIBOJIBI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3YJIHTATOB MCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O IIPOICIIAHHON padoTe;

NpUOOpETaTh ONBIT YUYEHHYECKOW MCCIEAOBATEIBCKOH MW MPOCKTHOM
JESTENbHOCTH, TPOSIBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITCIIBHOMY
MOUCKY METO/IOB PEIICHHUS MPAKTHUECKHX 3a/1a4, TPHUMECHEHHUIO PA3IMUHbIX METOIOB
MO3HAHWA.

3) padora ¢ undgopmaumeii:

OPHEHTHPOBaTbCA B Pa3IM4YHBIX HMCTOYHMKAX WHGOpPMauu (Hay4HO-
IOMYJIApHAs JUTEparypa XUMHUYECKOTO COJACPKAHHSA, CIPaBOYHBbIE IIOCOOHS,
pecypesl MIHTEpHETa), aHAIM3UPOBAaTh WHGOPMAIMIO PA3IHMUHBIX BHIOB H (OPM
TIPEICTABJICHUA, KPUTHYECCKH OIICHUBATh eé JIOCTOBEPHOCTD u
HEMTPOTUBOPEUNBOCTD;
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(dbopMysITHpPOBaTh 3aMPOCH W MPHUMEHATH PA3JIMYHBIC METOIBI TIPH MOHUCKE H
orObope wuHpoOpManuK, HEOOXONUMON [ BBINOJIHEHHS YYE€OHBIX 3amad
OINPECIEHHOTO THUIIA,

npHOOpETaTh ONBIT HCHOJB30BaHHA HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI W Pa3JIMIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO ~ BBHIOMpATh  ONTHUMAJIbHYI0  (OpMy  MpeACTaBICHHSA
nHpopmaruu (cxeMbl, rpadukh, THArpaMMbl, TAOJIAIIHI, PUCYHKH H APYTHE);,

HCTOJIb30BATh HAYYHBIH A3BIK B KAYECTBE CPEICTBA NPH paboTe ¢ XUMHUECKOM
nHbopManueii: MPUMEHATh MEXIpeaMeTHbie ((pHu3uueckne M MaTeMAaTHUYECKHE)
3HAKU U CUMBOJIBI, (hOpPMYJIBI, a00pEeBHATYPHI, HOMEHKJIATYPY,

UCIIOJIb30BaTh M NPeoOpa3oBhIBATh 3HAKOBO-CHMBOJIHUYECKHE CPEACTBa
HaTJIATHOCTH.

OBiajeHne yHUBEPCAJIbHBIMA KOMMYHHKATHBHBIMH AeiiCTBHSMM

3a[1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI B XOJ€ JHAIOTa H/HIH
IOVCKYCCHH, BBICKasblBaTh  HWACH, (OPMYJIHPOBAaTh CBOH  IPEIIOKECHHS
OTHOCHTEIBHO BBITIOJTHEHUS TIPEUTOKEHHOH 3a1auu;

BBICTYIIaTh C MPE3CHTAIMEH pPe3yIbTaTOB IMO3HABATENIBHON IEATEIbHOCTH,
MTOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHKAMH TPH BHIMIOJTHEHUH
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKONH paboThl MO HCCIICIOBAHHIO CBOMCTB
M3Y4YaeMBbIX BEIIECTB, pPeAM3alliy yueOHOTO MPOoeKTa U (POPMYTHPOBATH BHIBOIBI
o pe3yibTaTaM MPOBEACHHBIX HMCCICAOBAHUN IyTEM COTJIACOBAHWS IO3HMIHAN B
xo01ie 00CyXACHUS 1 0OMEHA MHCHHUSIMH.

OBJageHne YHHUBEPCAJbHBIMHU PEryJIATHBHBIMH A€HCTBUSMM:

CaMOCTOSITEIPHO IUIAHUPOBATh W OCYIIECTBIIATH CBOIO IO3HABATEIHHYIO
IEeSATEIIFHOCTD, ONpeAeas €€ MeTd W 3aJadl, KOHTPOJIHMPOBATh H IO MEPE
HEOOXONUMOCTA KOPPEKTHPOBATh MpeylaracéMblii  aJiTOPHTM  ACHCTBUN MpH
BBIMIOJITHCHUHA YYE€OHBIX UM HCCIICOOBATCIBCKUX 3a4ay, BHIOMpaTh Hambojee
3¢ heKTUBHBIN CIOCO0 MX PEMICHUA ¢ YYETOM MOJYYCHHS HOBBIX 3HAHHM O
BEITIECTBAX U XUMHUYCCKUX PEAKIIHIX;

OCYILECTBIATh CAMOKOHTPOJIb CBOSH JCATEIbHOCTH HA OCHOBE CAMOAHAIN3a H
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATDBI

11 KJIACC

IIpeameTHele pe3ynbTaThl OCBOEHUs Kkypca «OOmas w HeopraHWdeckas

XAMUSA» OTPAXKAIOT:
c(hOPMHUPOBAHHOCTh MPEIACTABJIICHHIA: O XMMHYECKOM  COCTaBIIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUHU B IO3HAHHH SBJICHHI IPHPOIBI,
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B (opMHpOBaHMHM MBIIUICHAA H KYJIbTYPHl JIMYHOCTH, €€ (YHKUHOHAIbHOI
rPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTHUYCCKHUX 3a7a4 M SKOJOTHYECKH
000CHOBaHHOIO OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOTHOM CpEaE;

BJIQJICHUC  CUCTEMOW  XHMHYECKHX  3HAHHWH, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAraoiue MOHATUA (XHMHYCCKHHA 3JIEMEHT, aToM, HW30Tom, S-, p-, d-
3JIEKTPOHHBIE OPOWTAJIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJIAPHBIH OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHULIATEILHOCTh, CTCTICHh OKHCJICHUS, XHMHUECKas CBSA3b
(koBaJICHTHAS, MOHHAS, METALTHYECKAsA, BOJOPOAHAS ), KPUCTAJUIMUECKAsA PEIIETKA,
TANBI XUMWYECKUX PEAaKUWi, PpacTBOp, OJNEKTPOJIUTHI, HEIJEKTPOJIMTHI,
EKTPOJINTHYECKAA AUCCOLMALMA, OKHCIHUTENIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHYECKOM pEaKuuu, XMMHYECKOE€ PaBHOBECHE);, TEOPUHM M 3aKOHBI (TCOpHs
SNEKTPOIUTHYECCKON aucconmanuu, nepuoanueckuii 3akon JI. 1. Menneneesa,
3aKOH COXPAHEHMWS MAacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALLEHUS SHEPTUU
NpH XAMHWYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CHMBOJIMUYCCKHN SI3bIK XHUMUH,
MHUPOBO33PCHUYECCKHE 3HAHWA, JIKAIINE B OCHOBE MOHUMAHHMS MPUYUHHOCTH U
CHCTEMHOCTH XHMHWYCCKHX SBJICHHH, (HaKTOJIOTHUECKHE CBEACHHSA O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U OE30MaCHOM HCMOJIb30BaHUM BAKHEHIIIMX HEOPTAHUYECCKIX
BEIIIECTB B OBITY U MPAKTUYECKON MEATEIBHOCTH UEJIOBEKA,

c(hOpMHUPOBAHHOCTh YMCHHIA BBIABIIATh XapaKTEPHBIC NPHU3HAKH ITOHSITHIA,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCMOJB30BaTh COOTBETCTBYIOIINE MOHATUA TMPHU
OMUCAHWUW HEOPTAaHMYECKHUX BEILECTB U UX NPEBPAIICHUH;

c(hOpMHUPOBAHHOCT YMEHHUU WCIIONIB30BATh XHMHYECKYIO CHMBOJIUKY IS
cocrtaBiieHus (OPMYJ BEIIECTB M  YPaBHCHMM XHMHUYECKHX  PEaKIHii,
cucreMarnieckyro HoMeHKIarypy (IUPAC) u TpuBHaibHbIe Ha3BaHWS OTACIIBHBIX
HEOPTaHWYCCKUX BEIIECTB (YrapHbIH Ta3, YIJICKUCIBIA Ta3, aMMHAK, raméHas
H3BECTh, HETAMIEHAA U3BECTh, MUTHEBAS CO/A, TUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHHUHN OMPEACTATh BaJCHTHOCTD M CTEMIEHD OKUCIICHUS
XUMHUUYECKUX 3JIEMEHTOB B COCAMHEHUAX PA3JIMUHOIO COCTABA, BHJ XUMHUYECKOU
CBs3M (KOBAJICHTHAA, MOHHAs, METAJUIMYECKAsA, BOAOPOIHASA) B COCIAMHEHUAX, THI
KPHUCTAJUTMUECKON PEMIETKM KOHKPETHOT'O BeEIIecTBa (aTOMHAs, MOJIEKYJSpHAs,
HMOHHAsA, METAJUTHUECKAA), XapaKTeP CPEAbl B BOJHBIX PAaCTBOPAX HEOPTAaHHUCCKUX
COCIUHCHUM,

chOpMHUPOBAHHOCTB YMEHUN YCTaHABJINBATh MPUHAJIEAKHOCTh
HEOPTraHMYECKUX BEIIECTB IO HMX COCTaBy K ONPEACIEHHOMY KJIacCy/Tpyrime
COeIMHEHHH (MPOCTHIE BEIIECTBA — METAUIBI U HEMETAJLIBI, OKCHIBI, OCHOBAHMUS,
KHCJI0THI, aM(POTEpHBIE THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUNA PACKPBIBATH CMBICI MEPUOANUECKOTO 3aKoHa [l
H. MenpeneeBa 1 I€MOHCTPHUPOBATh €T0 CUCTEMATU3HUPYIOINIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO QYHKITHH;
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c(hOpMHUPOBAHHOCT YMEHHH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMUMHWYECKUX djeMeHTOB 1-4 mnepuonos Ilepmoanueckodd CHUCTEMBI
xuMuyeckux 3meMeHToB JI. M. MennmeneeBa, uCMoNb3yd TMOHATHA «S-, p-, d-
AJIEKTPOHHBIC OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBACHIATh 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX SJIEMEHTOB M MX COCAMHEHWH MO IepuogaMm M
rpymmam Ilepuoanaeckoit cucteMsl xumuueckux >neMenTos J[. M. Menaeneesa,

c(hOpMUPOBAHHOCTh YMEHHH  XapakTepu3oBaTh (OMUCHIBATh)  OOImHE
XUMHYECKAE CBOWCTBA HEOPraHWYECKHX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYIIECTBOBAHUE T'€HETUUECKON CBA3M MEXKJY HEOPraHu4eCKUMU
BEIICCTBAMU C MOMOILIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMHYECKUX PEAKLINIA;

c(hOpMUPOBAHHOCTh YMEHHS KIACCH(DUIIMPOBATh XMMHUYECKHE PEAKIUH IO
pasIMYHBIM TpHU3HaKaM (YUCITy U COCTaBy pPEarupyrolIuX BEHIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHHUIO CTETICHEH OKWUCIIEHUs JIEMEHTOB, 00OpPaTMMOCTH
PEaKITHH, YIaCTHIO KaTan3aTopa),

c(hOpMHUPOBAHHOCTE YMEHHUH COCTABJIATh YPABHEHUS PEAKUMU PAa3IHYHbBIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIE YPABHEHUS PEAKIIMA HOHHOIO OOMEHA, YUYUTHIBAsA
YCJIOBHS, TIPH KOTOPHIX 3TU PEAKIIUU UAYT OO0 KOHIIA,

c(hOpMHUPOBAHHOCTE YMEHWUH TMPOBOJWTH PEAKLMH, MOJATBEPKAAOIINE
KaueCTBEHHBI COCTaB Pa3IMUHBIX HEOPraHWYECKUX BEIIECTB, PacClO3HABATh
OIBITHBIM ITYTEM WOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMYECKUX
BCILECTB;

c(hOpPMHPOBAHHOCTh YMCHHMH  PacKphiBaTh CYIIHOCTh OKHUCIUTEIbHO-
BOCCTAHOBHTEIIBHBIX PEAKIIUN MOCPEACTBOM COCTABJICHHUS SJIEKTPOHHOrO OajaHca
3TUX PEAKLWH;

c(hOpMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU
PEeaKIMK OT PA3IHMYHEIX (PaKTOPOB; XapaKTep CMEIEHUA XUMUUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicTus (npunmun Jle [llatense);

c(hOPMHPOBAHHOCT YMEHWUH XapaKTEPU30BaTh XWMHUYECKHE IPOLECCHI,
JISXKAIUE B OCHOBE IMPOMBIIUICHHOTO MOJIyYE€HUS CEPHOM KHCIIOTHI, aMMHAakKa, a
Takke CHOPMHUPOBAHHOCTH TPEACTABICHWN 00 OOMMX HAYYHBIX MPUHLHINAX WU
AKOJIOTHYECKUX MPOOIeMax XUMHUIECKOTO TIPOU3BO/ICTBA,

c(hOpMHPOBAHHOCTh YMEHHUM NPOBOJAUTH BBIUUCIEHUSA C HCIOJIb30BAHUEM
ITOHATHS «MACCOBAs IOJIS BEIIECTBA B PACTBOPEY, 00BEMHBIX OTHOLLIEHU A ra30B IPH
XUMHYECKUX PEaKITUAX, MAcChl BEIIECTBA WM OOBEMA Ta30B MO HM3BECTHOMY
KOJIMUECTBY BEIISCTBA, Macce WA 00bEMY OAHOTO M3 YYACTBYIOIUMX B PEAKLUHU
BEIECTB, TEIIOBOro 3¢@dekra peakmu Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEILECTB, IPEBPAIICHUAA U COXPAHEHUS SHEPIHH,

c(hOpMHPOBAHHOCTh YMCHUN COOJIIOIaTh TIPABIIIA TTOJIB30BAHUSA XUMHUYECKOM
MIOCYIOM M J1a0OpaTOpPHHIM OOOPYIOBaHMEM, a TaKXKE NpaBwiia OOpalleHusd ¢
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BEIIIECTBAMU B COOTBETCTBHU C MHCTPYKIHUAMH IO BHITIOJHECHUIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB,

c(hOpMHUPOBAHHOCTh YMEHHI TJIAHUPOBATh M BHIOJNHATh XHMHUYCCKHM
SKCMIEPUMEHT (Pa3/IoKEHUE TMEPOKCHAA BOAOPOJIa B MPUCYTCTBUU KATAJIA3AaTOPA,
ONMpeJeNeHne Cpelbl pPacTBOPOB BELIECTB C TOMOIIBI0  YHHUBEPCAITHHOTO
WHANKATOPA, BIIMAHHUE PA3JIMUHBIX (PAKTOPOB HA CKOPOCTh XHMHYCCKOW PEaKIvH,
peakuMM HOHHOrO OOMEHA, KAYECTBEHHBIE peakiuy Ha cyibdar-, kapOooHaT- #
XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHS, PELICHHUE SKCIICPUMCHTATHHBIX 337a4 TI0
temam «Metamb»y U «HeMmerauisl») B COOTBETCTBHHM C TPaBHJIAMH TCXHHKH
0e30macHOCTH NpH OOpaIlIEHNH C BEIIECTBAMHU M JIA00OPAaTOPHBIM 000PY/IOBAHHEM,
MPEACTABIIATh PE3YJIBTaThl XMMUYECKOTO OJKCIIEPUMEHTa B (opme 3ammcu
YPaBHEHUH COOTBETCTBYIOIIMX PEAKIHii U (POPMYTHPOBATH BHIBOIBI HA OCHOBE STHX
PE3YJbTaTOB;

c(hOpMUPOBAHHOCTh YMEHWH KPUTHUECKH aHAIM3HUPOBATh XHMHYECKYIO
uH(bOpMALMIO, TONYyYaeMyld H3 Ppa3HBIX HMCTOYHHKOB (CpEJCTBA MacCOBOM
KoMMyHuKannu, UHTEpHET U ApYyTHX);

chOopMHUpOBAHHOCT,  YMCHHH  COONMIOAATh  MPaBHJIa  SKOJOTHYECKH
LEIeCO00Pa3HOro MoBeJcHUA B OBITY W TPYAOBOH HNEATEIBHOCTH B IEJIAX
COXPAHEHHUSA CBOErO 3/I0POBbsl M OKPY’KAaIOIIEH MPUPOAHON Cpembl, OCO3HABAThH
OMACHOCTB BO3ACUCTBUSA HA J)KMBBIE OPTaHU3MBbI ONPEACTIEHHBIX BEUICCTB, MIOHUMAas
cmbicn nokasarens [IJK, moscHaATh Ha npuMmepax crnocoObl YMEHBIICHHS U
MIPEAOTBPALLCHHS UX BPETHOTO BO3JACHCTBUA Ha OPTaHU3M YEJIOBEKA,

JUIsl OOYYaAOIMXCSA C OTPAHWMYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMECHHE
MIPUMEHATh 3HAHHUA 00 OCHOBHBIX JOCTYMHBIX METO/AX TO3HAHHWS BEIIECTB H
XUMHYECCKHUX ABJICHUM,

JUISL  ClenbIX W CIA0OBHIAIMX OOYYArONIUXCS: YMEHHWE MCIOJIb30BaTh
penbedHO-TOUeuHYyI0 cucTeMy oOo3HaueHui JI. Bpaiins s 3anvcl XuMHYeCKHX

dhopmyi.
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11 KVIACC

KosauuectBo uacos DJeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu(pposbIe
Ne n/m Kontpoabnsie | IIpakTuHueckue (mupp )
NPOrpamMmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsbl
Pazgen 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atomoB. Ilepuoanueckuii 3akoH
1.1 u Ilepronnuueckas cucTeMa XUMHYECKUX 3
anemenToB /. 1. Menneneesa
12 Ctpoenue Bemectsa. MHOroobpasue 4
' BEIIIECTB
1.3 XHUMHYECKUE peaKLun 6 1 1
Hroro no pazneny 13
Paspnen 2. Heopranunueckasi xumust
2.1 Merannbl 1
2.2 Hemerannbl 1 1
23 CBs13b HEOPraHUUYECKUX U OPraHUYECKUX 5
' BEIIIECTB
Hroro no pazneny 17
Pazgen 3. Xumusi v ;KU3Hb
3.1 XUMUs 1 KU3Hb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3
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IHOYPOUYHOE IVIAHUPOBAHHUE

11 KITIACC
KosauuyectBo uacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoxa Konrpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM.
DnexTpoHHAs KOH(PHUTypaLus aTOMOB

Ilepnonuueckuii 3axkoH u Ilepnonuyeckas
CHUCTEMa XUMHUYECKUX dJ1eMeHTOB /. 1.
Menneneesa, ux CBA3b C COBPEMEHHON
TeOpHUel CTPOECHHsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKHIX 3JIEMEHTOB U MX COCUHEHHIA
0 rpymnnam U rnepuojam. 3HaueHue
MEPUOIUYECKOTO 3aKOHA U CUCTEMBbI
xumudeckux anemenTos JI. 1. Menpeneesa
B Pa3BUTUU HAYKU

Ctpoenue BelecTBa. XUMHUECKasi CBA3b,
€& BHUIIbI, MEXaHMU3MbI 0Opa30BaHUS
KOBAJICHTHOH CBs13U. BogoponHast CBsA3b

BaneHaTHOCTB. DJIEKTPOOTPHULIATENBHOCTD.
Crenenb okuciaeHus. BelecTsa
MOJIEKYJIIPHOTO Y HEMOJIEKYJIIPHOTO
CTPOCHHUSI
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[lonsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctuHHBIE U KOJIJIOUIHBIE PACTBOPHL.
MaccoBasi 10JIs BELECTBA B paCTBOPE

Knaccuukanys u HoMeHKIaTypa
HEOPraHUYeCKUX COCANHEHUN.
I'enernyeckas CBsi3b HEOPraHUYECKUX
BELIECTB, PA3JINYHBIX KJIACCOB

Knaccuukanms XuMU4IeCKUX Peakiuii B
HEOPraHUYeCKONW U OPraHUYECKON XUMHUH.
3aKOH COXpPaHEHUs1 MacChl BELECTB; 3aKOH
COXpaHEHUs U MPEBPALIEHUs SHEPTUU IIPH
XUMHYECKHUX PEAKLUAX

Ckopoctb peakun. OOpaTuMble peaKLIuu.
XUMHUUYECKOE PABHOBECHUE

10

[Ipaxtrueckast padora Ne 1. «Bnusiaue
pa3NIUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU peaKLum»y

11

DexTponIuTHYecKas AUCCOLHALIUSL.
[TonsiTue o BomoponHOM nokasarene (pH)
pacTtBopa. Peakuun nonsHoro obmena.
I'moponus oprannyeckux u
HEOPraHMYECKUX BEIIEeCTB

12

OKHUCINUTENbHO-BOCCTAHOBUTEIbHBIC
peakuuu. [TonsTre 06 anexTponmze
pAacIIaBOB U PaCTBOPOB COJIEH

13

KontponbHas padota o pasaeny
«TeOpeTI/ILIeCKI/Ie OCHOBBI XUMUID»

22



14

1\/IGT21.]'I.]'II>Ij X IOJIOKCHUEC B
Ileprnoanyeckoil CUCTEME XUMHYECKUX
anementoB J[. U. Menneneesa u
0COOEHHOCTH CTpoeHHs aToMOB. O0Iue
¢du3nvecKkue CBONCTBA METAIJIOB

15

CrnnaBbl METAJIIOB. DJIEKTPOXUMHUYECKUN
psiA HANPsDKEHUH METaJIoB

16

XUMHYECKHE CBOUCTBA BaXKHEHUIITUX
METaJJIOB (HATPHIA, KaJTuH, KaJIbLUH,
MarHui, aJIOMUHHUI) U UX COSTUHEHHH

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COeqUHEHUN

18

XuUMHU4eCcKHUe CBOMCTBA IIMHKA, JKeJie3a U UX
COeqUHEHUN

19

IIpaxtrueckas padora Ne 2. "Pemenue
SKCMEPUMEHTAIBbHBIX 331a4 110 TEMe
«Metamnbm"

20

HeMeTaJ'IJ'IbI, UX IOJIOKCHUEC B
Ileprnoanyeckoil CUCTEME XUMHYECKUX
anementoB J[. U. Menneneesa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

duznyeckre CBOICTBA HEMETAIIOB.
AnoTponusi HeMeTaIOB (Ha MpUMepe
KUCTI0opona, cepbl, hocdopa u yrieponaa)

22

XHUMHYECKHE CBOMCTBA raJOre€HOB, CEPhI U
HUX COeOUHEHUN

23

XuMu4eckue CBOMCTBa a3ota, pochopa u
WX COEAMHEHUI

23



24

XHUMHUYECKHe CBOMCTBA yIiepoaa, KPEMHHUs
A UX COeOUHEHUN

25

IIpumMeHeHnEe Ba)KHENITUX HEMETAJJIOB U UX
COeqUHEHUN

26

O0001IeHNe U CUCTEMATH3ALIMS 3HAHUI 10
Teme «Hemerannbly. Berancimenus mo
YPaBHEHUSAM XUMHUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUEThI

27

[Ipaxtrueckast padota Ne 3. «Pemenue
SKCHEPUMEHTANBHBIX 33714 110 TEME
"HemeTtanmnel"»

28

KonTponbHas paboTa 1o Temam
«Metamnbey u «Hemeramism

29

HeOpFaHI/ILIeCKI/Ie " OPraHuvCCKUC
KHUCJIOTBI. HeOpFaHI/ILIeCKI/Ie u
OpraHN4YCCKUC OCHOBAHUA

30

AmdoTepHBIE HEOPTraHUIECKUE U
OpraHU4YeCcKHe coequHeHus. | enernueckas
CBSI3b HEOPraHMYECKUX U OPTaHUYECKUX
BELIECTB

31

Ponb xumun B obecriedeHnu
HKOJIOTHUECKOH, JHEPreTUIECKOM 1
MUINEBOH Oe30MacHOCTH, Pa3BUTUU
MEOULIMHBI

32

[Ipencrasnenust 06 0OLUIMX HAYYHBIX
MPUHLMIAX IPOMBILIIEHHOTO MOJTy4YeHUs
BaKHEHIIINX BEIIECTB

33

Yenosek B MHUPE BEICCTB U MAaTCPUATIOB
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34 XHUMHUS U 300POBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM MIPOT'PAMMDbBI

11 KJIACC

Kon
NpoBepPsSieMOro
pe3yJjbTara

IIpoBepsiemble NpeaMETHDBIE PE3YJIbTATBI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHEro odmero oopa3oBaHus

1

Teoperndeckre OCHOBBI XUMUHU

1.1

Bnanenue cucremMoli XMMHMYECKHX 3HaHUH, KOTOpas BKJIIOUAET:
OCHOBOMOJIAralollie  MOHSATUS  (XMMHYECKHii  SJIEMEHT, aToM,
3NIEKTPOHHAsE O0OJNIOYKa aroMma, S-, p-, d-dIEKTPOHHbIE OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPHLIATELHOCTD,
CTETICHb OKHUCIIEHHs, XHMHYECKas CBs3b, MOJIb, MOJIIpHas Macca,
MOJSIpHBIH O0BEM, KPHCTAUIMYECKAs PEMIETKA, THIbl XUMHUYECKHX
peaxuuit (OKUCTUTETBEHO-BOCCTAHOBHUTEIBHBIE, 9K30- U
SHAOTEPMHUYECKUE, PEAKIIMH HOHHOTO OOMEHA), pacTBOP, 3JIEKTPOJIUTHI,
HESJICKTPOJIATBI,  HJIEKTPOJIMTHYECKAs] AUCCOLMALUS, OKHUCIIUTE]Ib,
BOCCTaHOBHUTEJIb, CKOPOCTb XHUMHYECKOH peaKkLuH, XHMHYECKOE
paBHOBECHE), TEOPHMM M 3aKOHBI (TEOPHUS DJIEKTPONUTHUECKOM
nuccounauuy, [lepmognueckuit 3akoH JIU. MenneneeBa, 3akoH
COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMHH,
(axTomoruyeckie CBENEHHUS O CBOWCTBAX, COCTaBe, MOJYYEHHH U
6€e30macHOM UCIOJIb30BAHNY BRXKHENIINX HEOPraHMYECKUX BELIECTB B

OBITY U IPAKTHYECKOH NESITETBHOCTH YEIOBEeKa

1.2

ChopMupOBaHHOCTh YMEHUI BBIABJIITH XapaKTepHbIE MPH3HAKH H
B3aUMOCBSI3b M3YYEHHBIX IOHATUH, NPUMEHSATh COOTBETCTBYHOLLHE
NOHATHSI NpPU ONMCAHUU CTPOEHUS U CBOMCTB HEOPraHWYEeCKUX
BEIIECTB M UX NPEBPALICHHI; BBIABIATH B3aUMOCBSA3b XUMUYECKIX
3HAHUM C  TOHATUAMHM M TPEACTaBIEHUSIMU  APYrHX

€CTECTBEHHOHAYUHBIX IIPEIMETOB

1.3

Bramenue OCHOBHBIMH METOAAMU HAYYHOTO MO3HAHUS BEINECTB U
XUMUYECKUX siBieHuid (HaOMIOmeHue, u3MepeHue, JKCIIEPUMEHT,

MOJEIUPOBAHNE)

1.4

CdopMHPOBaHHOCTD YMEHHUI ONpENessiTh BAJIECHTHOCTb M CTEIEHb
OKHUCIIEHUS] XUMHUYECKUX JJIEMEHTOB B COCIUHEHHSX Pa3IMIHOIO
COCTaBa, BHUJA XHUMHUYECKOW CBA3M (KOBQJICHTHAs, WOHHAS,

MeTaJJINYecKasi, BOIOPOIHAsT) B COSAUHEHHUSIX, TUI KPUCTAIUTHIECKOM

26




peLIETKH KOHKPETHOTO BEINEeCTBa (ATOMHAsI, MOJIEKYJIsIpHasi, MOHHAS,

MeTaJTHIecKasi)

1.5

CdopMupoBaHHOCTE YMEHUN ONPENENSITh XapakTep CPenbl B BOIHBIX

pPacTBOpax HEOPraHMUECKUX COSANHEHUI

1.6

ChopMupoBaHHOCTP YMEHUS  KIACCU(DULIUPOBATH XHUMHUYECKHE
PeakIuK MO Pa3IHMYHbIM MPU3HAKAM (YHCIY H COCTABY PearupyroIIux
BEIIECTB, TEIIOBOMY J(PQPEKTY peakiiuy, H3MEHEHWIO CTeleHel
OKHCJICHUS] ~ 3JIEMEHTOB, OOpaTUMOCTH  pEakUuM,  y4YaCTHIO

KaTan3aTopa)

1.7

ChopMUpOBaHHOCTP YMEHHUM COCTaBJSATh YPAaBHEHUS peaKiuil
Pa3JIMYHBIX THUIIOB, MOJHBIE M COKPALIEHHbIE YPABHEHUS pPeaKIIHid
HMOHHOTO OOMEHa, yYUTHIBAsI YCJOBHSA, NMPH KOTOPBIX 3TH PEAKIIUU

UAYT OO KOHIA

1.8

CdopmupoBaHHOCTD yMEHUH IPOBOJUTH peaxiuuy,
MNOATBEPXKIAIOLINE Ka4eCTBEHHbIN COCTaB Pa3INYHBIX
HEOPraHMYECKUX BELIECTB, PACIO3HABATb OMNBITHBIM IyTEM MOHBI,

MNPUCYTCTBYIOIMHUE B BOAHBIX PACTBOPAX HCOPTaHUYICCKUX BEIICCTB

1.9

ChopMUpOBaHHOCTh YMEHUH PACKpPBIBATh CYLIHOCTb OKHCIIUTEIbHO-
BOCCTaHOBUTEJIBHBIX peaxiui MOCPENCTBOM COCTaBJICHUS

3JIEKTPOHHOTO OanaHca 3TUX peakuuil

1.10

CdhopMupoBaHHOCT YMEHHIT OOBSCHATH 3aBUCHMOCTb CKOPOCTH

XUMHUYECKOW peakuu OT pa3NyHbIX (PakTOpPOB

1.11

ChopMupOBaHHOCTD YMEHHIT OOBSICHATH XapakTep CMEILEHHUs
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHELIHETO BO3ACHCTBUS

(npunmmn Jle IlaTenbe)

OOu1ast ¥ HEOpraHUYECKask XUMHUS

2.1

CdopmMHpOBaHHOCTP YMEHHI pacKpbiBaTh cMbich Ilepronndeckoro
3akoHa  JI.HW. Menneneesa U JEMOHCTPUPOBATH €ero
CHUCTEMATH3UPYIOIIYI0, OOBSICHUTENBHYIO W  IPOTrHOCTHYECKYIO
byHKIHH

22

ChopMHPOBaHHOCTb YMEHHMH  XapakTepH30BaTb  SJIEKTPOHHOE
CTPOCHHE AaTOMOB XHUMHUYECKHX SJIEMEHTOB 1-4 mnepuonos
IMepuomuyeckoit  cucrembl  XuMudeckux  sjnemeHroB  JIH.
MeHnesneeBa, UCTIOJb3Ysl MOHATHUS «S-, P-, d-2JIEKTPOHHbIE OpOUTANNY,
«IHEPreTU4ecKue YPOBHHY», OOBSICHATh 3aKOHOMEPHOCTU M3MEHEHUs

CBONCTB XUMHUYECKUX 3JIEMEHTOB M X COEAMHEHUN MO MepuoaaM U
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rpynnam Ilepuogndeckoit CUCTEMBbl XMMHYECKUX 3JieMeHTOoB [ M.

Menneneesa

23

ChopMHpPOBaHHOCTP YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOLIHE
XHUMHYECKHE CBOHCTBA HEOPraHMYECKUX BELIECTB Pa3JIMIHBIX
KJIACCOB, MOATBEPKAATH CYIIECTBOBAHHE T€HETUUECKON CBSI3U MEXY
HEOPraHWYECKUMH  BEIIECTBAMM  C  TOMOIIBIO  YpaBHEHHI

COOTBCTCTBYIOIIUX XUMHYCCKUX peaKuMﬁ

24

ChopMHpPOBaHHOCTb YMEHHH YCTaHABJIMBATH MPUHAIEKHOCTD
HEOPraHW4eCKUX BEIECTB MO MX COCTaBY K OMpPENEIEHHOMY KJIaccy
(rpynme) coenuHeHmi (IIPOCTHIE BEIECTBA — METAIIBI U HEMETAJLIIBI,

OKCHJIbI, OCHOBAaHHsI, KUCIIOTBI, aM(pOTEPHbIE THIPOKCHU/IBL, COJIH)

2.5

CdopMHUPOBaHHOCTb YMEHHIA HCIIOJIB30BATH XUMHYECKYH) CHMBOJIUKY
IJIsL COCTaBJieHUS (POpMyJ1 BEINECTB M YPAaBHEHHH XHUMHYECKUX
peakuuii, cucremaruieckyro HomeHkiarypy (IUPAC) u TpuBuanbHble
Ha3BaHUSl OTJENbHBIX HEOPraHWYeCKUX BEINeCTB (yrapHbiii ras,
YIJIEKUCBIA a3, aMMHaK, raméHas W3BeCTh, HErallléHas H3BECTb,

MUTHEBAST COMIA, TUPHUT U JIPYTHE)

2.6

CdhopMupoBaHHOCTh YMEHHI XapakTepu30BaTh (OMUCHIBATh) OOIIUE
XUMHYECKHE CBOWCTBA HEOPraHUYECKHX BELIECTB  Pa3JIMYHBIX
KJIACCOB, MOATBEPKAATh CYLECTBOBAHHE M'€HETHUECKOH CBS3U MEXIY
HEOPraHWYeCKUMH  BEIIeCTBAMH C  TOMOIIBIO  ypaBHEHHid

COOTBETCTBYIOIINX XUMHUYECKUX PEAKLUN

2.7

CbhopMHUPOBaHHOCTP  yMEHHIl  TJIAHUPOBaTh W BBIMOJIHATH
XUMUYECKUI SKCIEPUMEHT (pa3jioKeHHe MepoKCHAa BOAOpOda B
NPUCYTCTBUH KaTaJIH3aTOpa, ONpeesicHHe Cpeibl PACTBOPOB BELLECTB
C TMOMOUIBI0 YHHMBEPCAJIbHOTO WHAMKATOPA, BIMSHHE Pa3IMYHbIX
(bakTOpOB HA CKOPOCTh XMMHYECKOH PEaKIUH, PEaKLHH HOHHOIO
oOMeHa, KaueCTBeHHbIC PEaKLMt Ha CyJbdar-, kKapOOHAT- U XJIOPU/I-
AHHOHBI, HA KATHOH aMMOHHUS, pEIeHHE SKCIIEPUMEHTAIbHBIX 33134
no TemaM «Metab» U «Hemerauiby) B COOTBETCTBHH C NPaBHIIAMHA
TeXHHKM O€30MacHOCTH mnpd OOpaleHHMH ¢ BeLIeCTBAMH U
mabopaTtopHbIM  OOOpYAOBaHHEM,  MPEACTABIATb  PE3YJBTATHI
XUMHYECKOTO JKCliepuMeHTa B (QopMe 3amucH  ypaBHEHH
COOTBETCTBYIOLINX peakiuii U (OPMyJIMPOBATh BHIBOABI HA OCHOBE

ITUX PE3YJIbTATOB

2.8

CopMHpPOBaHHOCTb YMEHHI COONIOAATh MpaBUjia TIOJIL30BAHUS

XUMHUYECKOW MOCYNOH W JabopaTopHbiM OOOPYHOBAHHMEM, a TAaKKe
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MnpaBuiia o6pa1ueHI/m C BEMECTBAMU B COOTBCTCTBHU C HHCTPYKLHUAMU

IO BBINIOJIHCHHUIO J'Ia60paT0prIX XUMHYECCKHX OINBbITOB

2.9

ChopMHPOBAaHHOCTP  YMEHHH  XapakTepH30BaTb  XHMHUYECKHE
HPOLIECCHI, JISKAI[HUE B OCHOBE MPOMBILLICHHOTO MOJy4eHUs] CEPHOM
KUCJIOTBI, aMMHAaKa, a TaKke CPOPMHUPOBAHHOCTh MPEACTABIECHUI 00
oOmMX HAay4yHBIX NPUHIMIEAX M OJKOJOTHYECKHX mpobiaeMax

XUMHYCCKOr0O MpoOu3BOACTBA

Xumus v xu3Hb. Pacuérnl

3.1

CdopmMupoBaHHOCT NPEACTABICHUNA O XUMUYECKOIH COCTaBISAIOLIEH
€CTeCTBEHHOHAYYHOW KapTHHBI MHpA, POJIMK XMMHH B TO3HAHUH
ABJICHUH NPHUPOAbl, B (POPMHUPOBAHUH MBILIEHHS € KYJbTYPBI
JIUYHOCTH, €€ (PYHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIMUMOI st
peleHusi TPAKTUYECKUX 3a7ad M IKOJIOTHUYECKH OOOCHOBAaHHOIO

OTHOLICHUS K CBOEMY 37I0POBbIO M IPUPOHOI cpene

32

CbhbopMupoBaHHOCTP ~ yMEHHIT  KPUTHYECKH  AHAJIU3UPOBATh
XUMHYECKYI0 WH(POPMALHIO, TONYyYaeMyl0 H3 pPa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOW KOMMYHHKaLUH, ceTb IHTEpHET U Jpyrue)

33

CdhopMupoBaHHOCTP yMEHHI cOOMIOATh MpaBUjia SKOJIOTHYECKH
1esiecoo0pa3HOro MoBeNeHHs B OBITY W TPYIOBOH AEATENILHOCTH B
LIEJSIX COXPAHEHHUs] CBOETO 30POBbS U OKpPYXKAOIEH MPUPOHOMN

cpenbl

3.4

Oco3HaBaTh OINACHOCTb BO3ACHCTBUS HA JKUBbIE OpPraHU3MBI
OIpeneNéHHbIX BEIIECTB, IOHMMAas CMbica mokasarens IIJIK,
MOSICHATE Ha MPUMEPaX CIIOCOOB! YMEHbLIEHHsI H IPEAOTBPALIEHUS X

BPEOHOTO BO3JEUCTBUS HA OpraHu3M 4€JIOBECKA

3.5

ChopMHpPOBaHHOCTL ~ YMEHHH  IPOBOAWTb  BBIUHCIEHHUS  C
UCIIOJIb30BAHMEM MOHSATHUSI «MaccoBasl OJIA BEIIECTBA B PacCTBOPEN,
OOBEMHBIX OTHOIUNEHWH Ta30B MPU XHUMHUYECKHX PEAKIHAX, MAacChl
BEIECTBA MK 00bEMa ra30B MO M3BECTHOMY KOJUYECTBY BELIECTBA,
Macce wiu 00bEMY ONHOIO M3 yYAaCTBYIOIIMX B PEAKLMU BEIIECTB,
TEIUIOBOTO 3¢ ¢eKTa peakii Ha OCHOBE 3aKOHOB COXPaHEHUsI MacChl

BEILECTB, MPEBPAILECHUS 1 COXPAHEHUs SHEPTHU
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IMPOBEPSEMBIE DJIEMEHTbBI COAEP KAHUSA

11 KJTACC

Kon

IIpoBepsiemblii J1eMeHT COAEPKAHUSA

1

Teoperuieckre OCHOBBI XUMUU

1.1

Xumudeckuit seMeHT. AToM. Sapo aToMa, H30TOIMBL. DJIEKTPOHHAS 000JIOUKA.
DHepreTHYECKNe YPOBHH, IOAYPOBHH. ATOMHbIE OpOUTAINH, S-, P-, d-3IEMEHTHL.
OCoOeHHOCTH pacpesieNIeH s SJIEKTPOHOB MO OPOUTAIISIM B aTOMAxX 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOAOB. DJICKTPOHHAS KOH(PUTypaLys aTOMOB

12

Ilepuognyeckuii 3axoH u Ilepuonmueckas CUCTEMa XMMHYECKHMX 3JIEMEHTOB
JLH. Menneneepa. Cesi3b nepuouueckoro 3akona u Ilepuonndeckoi CUCTEMBI
xumu4ueckux snemenToB [ M. Menzneneesa ¢ COBpEMEHHOU TEOPUEH CTPOECHHS
aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHS CBOWCTB XHUMMYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH HPOCTBIX U CJIOXKHBIX BEINECTB MO IPyNIIaM U HEPHOAAM.

3HayeHHe NePUOJUIECKOrO 3aKOHA B pa3BUTHH HAyKH

1.3

CrtpoeHne Bemectsa. XuMUYECKas CBsI3b. BHIbl XUMHYECKOH CBS3HU
(xOoBaJleHTHAs HENOJSIpHAs M TOJSIPHAs, WOHHAs, Meraumudeckas). HoHsl:
KaTUOHBl M AHUOHBI. MexaHu3Mbl OOpa30BaHUS KOBAJCHTHOW XUMHYECKOM

cBsi3U (OOMEHHBIH U JOHOPHO-aKIeNTOPHbIi). BonoponHas cBs3b

1.4

BanentHocts. DnekTpooTpuniareabHOCTh. CTENEHb OKUCIEHUS

L5

Bemectsa MONEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH MOCTOSHCTBA
COCTaBa BelIeCTBA. UMbl KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOWCTBA
BEIIECTB OT THUMNA KpUCTaM4Yeckod pewmérku. IloHATHE O AMCMEPCHBIX
cucreMax. MICTUHHBIE U KOJUIOMIHBIE PacTBOPLL. MaccoBasi 1ofs BellecTBa B

pacTtBoOpe

1.6

Knaccuduxauus HEOPTraHUYECKUX COEIMHEHHUH. Homenknarypa

HEOPraHn4€CKUX BEIICCTB

1.7

Xumudeckass — peakuus.  Knaccudpukaumss — XUMHYECKHX — peakuuid B
HEOPraHNYECKON U OPraHuYeCKOW XMMHUHU. 3aKOH COXPaHEHHs1 MacCChl BELIECTB,

3aKOH COXpaHCHHUA U NPEBPAINCHUA SHEPTUH NMPU XUMHUICCKHUX PCAKLINAX

1.8

CKOpOCTb peakiyu, €€ 3aBHCUMOCTb OT Pa3JINYHBIX (PaKTOPOB

1.9

Obparumble peakuuu. Xumudeckoe paBHOBecue. PakTophl, BAMSAIOLIHE HA

COCTOsIHUE XUMHU4ecKoro pasHosecus. [Ipunuun Jle Ilarense

1.10

Qnexrponuruyueckas aucconumarms. CunbHble W cnabble snekTponutel. Cpena
BOAHBIX pacTBOPOB BCLUECTB: KWCNAsd, HEHTpanbHas, LienovyHas. Peakuuu

HOHHOIro 0OMeHa
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1.11

OKHUCIUTENIbHO-BOCCTAHOBHUTEIHHBIE peakuunu

Heopranuveckas xumus

2.1

Hemerannsb!. Ilonoxenue nemerannos B [lepuonudeckoii cucTeMe XUMHYECKHX
snemeHToB JI. 1. MeHneneeBa u 0COOEHHOCTH CTPOEHUs1 aTOMOB. Du3HuecKue
CBOIICTBA HEMETAJUIOB. AJUIOTPONUSI HEMETAJUIOB (Ha NpUMeEpEe KUCIOpOna,

cepnl, pocdopa u yriepona)

22

XUMHYECKHEe CBOIICTBa BAXKHEHINMX HEMETAJUIOB (TajJIOT€HOB, CEphbl, a30Ta,
dochopa, yrmepoma U KpeMHHsI) M UX CcoemuMHeHHi#i  (OKCHUIOB,
KHCJIOPOACOACPKAIUX KUCIOT, BOAOPOAHBIX coenuHeHuil). I[Ipumenenue

Ba)KHEHIINX HEMETAJUIOB U HX COCI[I/IHCHI/Iﬁ

23

Merannel. ITonoxenue meramnoes B llepuomumdeckoit cucreMe XHMHYECKHX
snemenToB JI. 1. MenneneeBa. OCOOEHHOCTH CTPOEHHS SJIEKTPOHHBIX 000JI0UEK
aTomoB MetajuioB. O0mue pusndeckue cBoiicTea MeTajutoB. CrijiaBbl METAJLIOB.

DNEKTPOXUMHUYECKUHN P HAMIPSDKEHUI METAJUIOB

24

XUMHUYECKHE CBOWCTBA BAXXKHEHIIMX METAUIOB (HATPWIA, KaJWii, KaJIbLIUH,
MarHuii, ajJlOMUHHIA, IIUHK, XpOM, KE€JIe30, Mellb) U UX coeauHeHuii. O0uue

cnocoObl nosyuenus MeTayuioB. [IpuMeHeHe METa/UTOB B ObITY U TEXHHKE

2.5

I'eHeTnueckas cBs3b HEOPraHM4IC€CKUX BEIECTB, IPUHAAJICI)KAIHUX K pa3/IMIHbIM

KjiacCaM

XUMHUSA U )KU3HD

3.1

Ponp xummuu B o0ecnedeHHH SKOJIOTHYECKOH, IHEePreTH4ecKOil W MHUILEBOH
Oe3omacHOCTH, pa3BUTUU MenuLMHbL. [IOHATHE O HAYYHBIX METONAX MO3HAHUS

BCIICCTB U XUMHUYCCKHX peaxuuﬁ

3.2

IIpencrasnenust 06 oKX HaAYYHBIX MPUHIUNIAX MPOMBIILIEHHOTO MOJY4YEeHUs
BAXXHENINNX BEIIEeCTB. UeNOBEK B MUpPE BEIIECTB M MAaTE€PUAJIOB. Ba’KHEHIINE
CTPOUTEINIbHBIE MaTepUalibl, KOHCTPYKIIMOHHBIE MaTEpPHANIbI, KPAaCcKH, CTEKIIO,
KepaMHKa, MaTepuasibl JUIsl 3JIEKTPOHUKH, HAHOMAaTepuasbl, OpraHUYecKue H

MUHEpaJbHbIE YAOOpeHUs

3.3

XuMusi U 300pPOBbE 4YENOBEeKa: IPABHIIA HCIOJb30BAHMS JIEKAPCTBEHHbBIX
IpernapaToB, mpaBuja O€30MacHOTO HCIOJIb30BaHHUs IPErnapaToB OBITOBOM

XHMHH B IOBCEOHEBHOMN KU3HU
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumust, 10 kmace/ Tabpuensn O.C., Octpoymos U.T"., Cnagkos C.A., AKUHOHEPHOE
obmecto «M3natensctBo «IIpocBernenne»
» Xumus, 11 knace/ I'abpuensn O.C., Octpoymos U.I'., Cnankos C.A., AKLIHOHEPHOE
obmectBo «M3narenscTBoO «IIpocBernenne»

METOANYECKHUE MATEPUAJIbI 1151 YUUTEJISA

Epemun B.B. Xumust. Yrnyonéunsiii yposenb. 10 kiacc: yued. st obeoOpa3oBsar.
opranmsauuit: yrryon. yposesns / B.B. Epemun, HE. Ky3smenko, B.. Tepenun. — 2-e uszn. —
M.: Ilpoceemenue, 2019. — 449 c.

6. Epemun B.B. Xumust. Yriy6nénnsiii yposens. 11 kiacc: yued.nist obmeobpasosar.
opranmsauuit: yrryon. yposenb / B.B. Epemun, HE. Ky3emenko, B.1. Tepenun. — 2-e u3n. —
M.: Ilpoceemenue, 2019. — 480 c.

7. Ily3axoB C.A. Xumus. 10 xnacc: yue6.ms o6meoOpa3oBaT. opraHusauuii: yriayOi. ypoBeHb
/ C.A. Ily3axos, H.B. Mamauna, B.A. Tlomkos. — 2-e uzn. — M.: IIpocsewenue, 2020. — 320 c.

8. [TyzaxkoB C.A. Xumus. 11 knacc: yued. s obuieobpa3oBaT. OpraHu3aLuil: yriyoil. ypoBeHb
/ C.A. Ilyzakos, H.B. Mamuuna, B.A. Tlonkos. — 2-e u3a. — M.: IlpocBewnenue, 2020. — 320 c.

9. Ky3bmenko H E. Hauana xumuu: anis nocrynaroiux B By3bl / HE. Ky3semenko, B.B.
Epemun, B.A. ITonikoB. — 17-u3n. — M.: JlabGopartopust 3Hanuit, 2017. — 704 c.

HNUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

UHTEPHET

http://school-collection.edu.ru/ — emunas kosueKLHsI HUPPOBLIX 0OPA30BATENBHBIX PECYPCOB
http//www.chem.msu.su/rus/school/ — caiit sxypHana «XvMHs: METOIMKA MPETIOAABAHUS B
IIKOJIE

http://www.chem.msu.su/rus/school/ — mrkonbHbie yaeOHUKY 11O XuMuH 1151 8-11 KIaccoB
0011e00pa3oBaTeIbHOTN HIKOJIBI

http://c-books.narod/ru — nurepatypa no xumun

http://experiment.edu.ru/catalog.asp — eCTeCTBEeHHOHAYYHBIE SKCIIEPUMEHTBI

chem.msu.su — mopran GpyHIaMEHTATBHOTO XUMHYECKOT0 0Opasosanus Poccuu

alhimik.ru — oOpa3oBaTenbHbIH CaliT 0 XUMUHU
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