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12. Pa6ouas mporpamma 1o ygedaomy npeamery «Xumus» (6a30Bblil ypoBeHb).

12.1. Pabougast mporpamMma 1o y4e6HoMy npeaMeTy «Xumusy (6a30BbLi ypoBeHb) (IpeaMeTHAA
obmacts «EcTecTBEHHO-HAYYHBIE TNPEIMETHI») (Janee COOTBETCTBEHHO — IporpaMma 1o XHMHH,
XMM#AsL) BKIIOYAET TNMOSCHHUTENBHYIO 3alHCKY, COACp/KaHWEe OOyYeHHs, IIAHWPYeMbIe pe3y/bTaThl
OCBOEHMS IIPOrPaMMBI 110 XHMHH.

12.2. [TosicHuTebHAS 3alMCKa OTpaXkaeT oOmme Nend U 3aJa9d HM3y4eHHs XAMHH,
XapaKTePHCTUKY IICHXOIOTMYECKAX HpEINOCEUIOK K €€ H3YYeHHIO OOYyHaromWMMHCS, MECTO B
CTPYKType y4eOHOro ILIaHa, a TakKe MOJX0/bl K 0TO0pY COACpKaHHs, K ONPEACIICHAIO MITAHHPYEMBIX
pe3yJIbTATOB U K CTPYKTYPe TEMAaTH4eCKOro INIaHHPOBAHHU.

12.3. Conepxanue 00y4eHHS PacKpBIBAaeT COJEPKATE/bHBIC JTHHHH, KOTOPBIC MPEIaraioTcs
U151 0653aTeIBHOTO H3ydeH!s B KAKIOM KJIacce Ha yPOBHE CPeIHero o01mero 00pasoBaHus.

12.4. Ilnannpyemsble pe3yibTaThl OCBOCHMS IPOTPAMMBI IO XHMHH BKIIOHYAIOT JIMYHOCTHBIC,
MeTaIpeMETHEIE Pe3yIbTaTHI 32 BECh IIEPHOA 00y4eHHs Ha yPOBHE CPeAHEro odmero obpasoBanus, a
TaKKe TPeIMETHBIE JI0CTHXEHHs 00y JaroIIerocs 3a Kax/Ibli ros 00y4eHus.

12.5. lloacHuTEIBHAA 3AIIHCKA,

12.5.1. IIporpaMma MO XHMHH Ha YPOBHE CpelHero obmero oOpasoBaHHA paspaboTaHa Ha
OCHOBE DenepanbHOro 3aKOHa oT 29.12.2012 Ne 273-®3
«06 obpaszosanuu B Poccmiickoit ®Penepanum», TpeOGoBauui K pesyrbTaraM OCBOCHHA OCHOBHOH
06pa3oBaTeNLHOM IIPOrpaMMel cpefiHero obmero o0pa3soBaHMs, IPEACTABICHHBIX B OenepalbHOM
rOCYIapCTBEHHOM 06pa3oBaTelbHOM CTAHJapTe CPeIHero 0OIMero obpa3oBaHusA, € Y4E€TOM
«Kornenmuu mnpernofapanusi ydeOHOro mpeaMmera «Xumus» B 00pasoBaTebHBIX OpPraHH3aLMAX
Poccuiickoit deaeparu, peaTu3yoIHX 0CHOBHEIE 00meo0pa3oBaTe/bHbIE IPOrPaMMBbl» H OCHOBHBIX
NOJIOKEHUH deaepanbHOM MPOrpaMMbl BOCTIHTAHHS.

12.5.2. OcHOBY mOAXOH0B K pa3paboTke MpPOrpaMMBI TO XHMMH, K ONpPENCICHHIO oOmmei
crparerud OOyd4eHWs, BOCIHUTAHMA M Pa3BUTHS OOY9alOIIMXCA CPEACTBAMH ydeOHOro mnpeaMeTa
«Xumusty s 10-11 xraccoB Ha 6a30BOM YPOBHE COCTABHIIM KOHIeNTyalbHble monokenus ®I'OC
COO o B3auMOOGYCIOBICHHOCTH €€, COINEPKAHHA, PE3yJIbTaToB OOyYeHHS H TpeGoBaHWH K
YPOBHIO MOATOTOBKH BBIITYCKHHKOB.

12.5.3. B COOTBETCTBHH C JAHHBIME TI0JIOKEHHSMHA TporpamMma 1o XuMaH (6a30Bbiif ypOBEHE)
Ha ypoBHE cpeaHero obmero obpa3oBaHus:

yCTaHABIMBaeT OOs3areqbHOE (MHBAPUAHTHOE) IIPEJMETHOE COACPIKAHME, ONPEACIACT
KOJIMYECTBEHHbIE W KAa4eCTBEHHBIE €r0 XapaKTepPUCTHKH Ha KaXKIOM 3Tane H3Y4CHHS NpEAMETa,
npeaycMaTpHBaeT [PUHLUIE] CTPYKTYPHUPOBaHHS cofiepyKaHus
H pacIpefe/leHus ero o KiaccaM, OCHOBHBIM pasziesiaM TEMaM Kypca;

JaéT TIPEMEpHOE pacupejeeHne yJeOHBIX YacoB 10 TEMATHYECCKHM pasjenaM, peKOMEHAYET
IPUMEPHYIO TIOCJIEI0BATEIbHOCTD H3YIEeHHUS OT/ENBHBIX TeM Kypca
¢ Y4ETOM MEKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBA3CH, JIOTHKH y4eOHOro mpolecca, BO3pacTHbIX
ocobernoctelt obyyaronmxcs 10-11 xnaccos;

Na8T METOIMYECKYI0 MHTEpPNpETalliio Lelel W3ydeHHs NpeaMeTa Ha ypOBHE COBPEMCHHBIX
IPUHOPUTETOB B CHCTEME CpegHero obumero o0pasoBaHHA, COJIEPIKATENIBHON  XapaKTepHCTHKH
IUTAHAPYEMBIX PE3yIHTaTOB OCBOGHHMSI OCHOBHOW 00pasoBATENbHOH MPOTrPaMMBI CPEIHETO obmrero
oOpa3oBaHusi (JMYHOCTHBIX, METANPEAMETHBIX, MpEeIMETHBIX), OCHOBHBIX BHJOB yd4eOHO-
J103HABATENLHOM JIESTENPHOCTH YUeHHKA 0 OCBOSHHMIO COfepykaHus mpeameTa. 11o Bcem Ha3BaHHBIM
MO3MIHAM B I[porpaMMme IO XHMHH COOIIOZIEHA IPeeMCTBEHHOCTH ¢ denepansrOi pabouei
NporpamMMoii OCHOBHOTO ofmiero 00pa3soBaHHA 10 XHMHH (nns 8-9 xiaccoB 00pa30BATEIBHBIX
opranu3amuii, 6a30BEIH YPOBEHB)

12.5.4. TIporpaMma 10 XHMHH SBJIAETCS OPHEHTHPOM JUIL COCTaBICHHS pabo4ux Iporpamm,
aBTOPEI KOTOPBIX MOT'YT IPeUIOKATh CBOH HOIXOL, K CTPYKTYPHPOBAHHIO
M TIOCTEIOBATENBHOCTH HM3ydYeHHs y4eOHOTo Marepuaia, a TaKkKe CBOE BHACHUC OTHOCHTCIRHO
BO3MOYKHOCTH BBIOOpa BApPUATHBHON COCTABIAIONICH COAEPXaHWA NpeAMeTa AONOIHHTEIBHO K
06s3aTensHOM (MHBAPUAHTHOM) YaCTH €r0 COACPIKAHHA.



12.5.5. Xumuueckoe oOpasoBaHHe, IIONyJaeMoe BBHIIYCKHHKAMH CPEJHEH IIKOJbI, ABIACTCA
HEeoThEMJIEMOl JacThio X 00pasoBaHHOCTH. OHO CIYXKHT 3aBEPIIAIOLIAM 3TAllOM peald3alu Ha
COOTBETCTBYIONIEM eMy 6a3oBOM YPOBHE KIIOYEBEIX LEHHOCTEH, MPHCYIIMX [EIOCTHOH CHCTEME
XIMHAYECKOro 00pa3oBaHusi. DTH LEHHOCTH KacaroTCs MO3HAHWSA 3aKOHOB NMPHPOJEL bopmupoBaHus
MHPOBO33peHHs U 00IIel Ky/IbTYphl 4€I0BEKa, a TAKKE SKOJIOTHICCKH 000CHOBAHHOIO OTHOIICHHS K
CBOEMY 3/I0POBBIO M IIPHPOJHOH cpene. Peanusyercs XHMAYECKOE oOpaszoBanre 00ydarOmUXCA Ha
YPOBHE CpeIHero odmero o0pa3oBaHHs CPEICTBAMH yueOHOro mpeaMera «XUMHUS», COJEPXKaHUE H
OCTPOEHUE KOTOPOro ONpejeNieHsl B IPOrpaMme 10 XHMHH C yIETOM crnennbAKA HayKH XMMHH, €€
3HAYEHHA B MIO3HAHHMH [PHPOIBI M B MATEPUAIBHOM JKU3HY 00IIECTBA, @ TAKKE ¢ yIETOM o0mux nenen
¥ TPUHIIATIOB, XapAKTEPH3YIOMHKX COBPEMEHHOE COCTOAHHME CHCTEMBI CPETHEr0 obmero 00pazoBaHUA
B Poccumitckxoit Meneparmu. Tak, HanpuMep, NpH (POPMHUPOBAHMM CONCPIKAHHA NPEAMETA «XuMua»
YYTEHBI CIIELYIONIAE MOJIOKEHHS O CenuUKe W 3HAYCHUH HayKH XHMHAH.

Xumus K4k  ONEMEHT CHCTeMbl  €CTECTBEHHBIX HAayk Hrpaer  oco0yio  poib
B COBpEMEHHOW IMBHIM3allWH, B  CO3/[AHAH HOBON 0a3sl MarepHalbHOM  KYJIBTYDHL
OHa BHOCAT CBOM BKIag B (OPMHpOBaHWE pPAallHOHATHEHOTO  HAYYHOTO  MBIILICHHA,
B CO3/IaHHE I[EJIOCTHOTO MPEICTABICHHs 00 OKPYKAIOeM MAPE KaK O €JUHCTBE [IPHPOJBL U YCIIOBCKA,
KOTOpoe HOPMUpPYETCS B XHMUM Ha OCHOBE NOHHMAHUS BEMIECTBEHHOTO COCTaBA OKPYXKAIOMIET0 MHPa,
OCO3HaHHMs B3aUMOCBS3H MEKILY CTpOEHHEM BEIIECTB,
WX CBOMCTBAMM ¥ BO3MOKHBEIMHU 00NacTAMH IPUMCHEHHS.

TecHO B3aMMOJICHCTBYS C JPYrHMM €CTECTBEHHBIMM HayKaMH, XHMHA CTala HEOTBEMIIEMOH
YACTHI0 MHPOBOH KYIBTYpBl, HEOOXOAHMBIM YCTIOBUEM YCIEIIHOrO TPyZa M JKH3HH K2XKIOTO HICHA
obmrecTra. CoBpemMeHHas XAMHSA KaK Hayka co3uaaTenbHad,
KaK HayKa BBICOKMX TEXHOJIOTMH HAIpaBlieHa HA PEIICHUC rinobanbHBIX MpobIeM yCTOHIHBOIO
PasBHTHS 9eTOBEYECTBA — CHIPbEBOM, SHEPreTHYECKOH, MUIIEBOH, 9KOJIOrHYecKoi 6e301macHOCTH H
OXpaHbI 3/I0POBbS.

12.5.6. B COOTBETCTBHM ¢ OOLIMME LEJISMH M MPHHIANAMA CpeTHEro ofmero oOpasoBaHis
conmepxanue mnpeamera «Xumuma» (10-11 xmaccer, 6a30BbLIi YPOBEHb H3YYEHWsS) OPHCHTHPOBAHO
[PEMMYIIECTBEHHO Ha OOUIEKYJIBTYPHYIO IOATOTOBKY obyyaromuxcs, HEoOXOMUMYH0 HM UL
BHIPaGOTKH MHPOBO33PEHYECKHX OPHEHTHPOB, YCHEMIHOIO BKIIOYCHAL B JKH3Hb COLIMYMa,
TIPOJIOIDKEHHS 06pa30BaHAsA B Pa3IMIHBIX 00IacTsIX, HE CBSI3aHHBIX HENIOCPEACTBEHHO C XMMHACH.

12.5.7. COCTaBISFOLUMH TipeaMeTa «XUMHA» ABJIAIOTCS 0a3soBBIE KYPCBHI — «OpraHugeckas
xumusy # «OOImas ¥ HeopraHWdeckas XWUMHSY, OCHOBHBIM KOMIIOHEHTOM COJICPIKAHHA KOTOPBIX
SBIIAIOTCS OCHOBEI bazoBoi HayKH: cucTeMa 3HaHWA
10 HEOPTaHWYeCKOM XMMHH (C BKIIOUCHHEM 3HAHWH U3 ofmmieif X¥MMHH) W OPraHHYECKOH XHUMHUH.
dopmHupoBanue NAHHOH CHCTEMBI 3HAHWH NPH H3YYEHHH MpPEAMETa obecneunBaeT BO3MOXKHOCTH
PACCMOTPEHHS BCETO MHOTO0OPasHs BEIECTB Ha OCHOBE OOIIHX MOHSATHIH, 3aKOHOB ¥ TEOPHH XHMHH.

12.5.8. CtpykTypa COHOEpKaHHS KypcoB — «Opranpueckas xumussy u  «Obmad
¥ HeOpraHWJeCcKas XUMHAA» C(OPMHEPOBaHa B IPOrpamMMe 110 XMMHH Ha OCHOBE CHCTEMHOTO IO/IXOAa K
H3ydeHHIO y4eOHOro MaTepuana u 00yClIOBIeHA HCTOPHIECKH 060CHOBAaHHBEIM Pa3BUTHEM 3HAHUH Ha
oInpeeEHHBIX TEOPETHIECKUX YPOBHSIX.
Tak, B Kypce OpraHMdYecKOl XHMHH BEIECTBAa PACCMATPHBAIOTCA Ha YPOBHE K/IacCHUECKOH TEOpHH
CTpOEHHMsi  OpraHWYECKMX  COCAMHEHHH, a  TaKke Ha  YPOBHE CTEPEOXHMHYECKHX
¥ 3JIEKTPOHHBIX MpeJICTaBIeHHil 0 cTpoeHuH BemecTs. CBeleH A 00 M3y4aeMBIX B KypCce BEIIeCTBaxX
JAIOTCS B Pa3sBHTHH — OT YIIIEBOAOPOJIOB /IO CIIOKHEIX OHONIOTHYECKH AKTHBHBIX coequHeHnH. B Kypee
OpraHUYECKOH XHUMHHA MOJTy4aroT pa3BUTHE copMHpPOBaHHEIE
Ha YpOBHE OCHOBHOTI'O obmero o0Opa3oBaHUs NepBOHAYa/IbHBIC MIpeCTaBICHHS
0 XAMHYECcKO cBs3H, KilaccupuKaMOHHBIX MPU3HAKAX BEMIECTB, 3aBUCHMOCTH CBOMCTB BEIECTB OT
HX CTPOEHHMS, O XHMHUYECKON PeaKiIiy.

12.5.9. TTosr HOBBIM YIJIOM 3PEHHS B NMPEAMETE «XHMHA» 6a30BOro ypoBHA paccMaTpUBacTCA
U3ydeHHEIH Ha YPOBHE OCHOBHOIO obmero 0Opa3oBaHMS TEOPETHYECKHH Marepual H
(haKTOJIOrMUecKHe CBEJCHHS O BEIIECTBAX W XMMHYCCKOH PEaKIIMH. Tak, B 4acCTHOCTH, B Kypce
«O6mas ¥ HeopraHuyeckas XUMHS» OOYYAIOmMMCA NPENOCTABIACTCA BOSMOKHOCTR 0CO3HATh



3HAYeHHE MEPHOJMYECKOr0 3aKoHa ¢ OOIIETCOPETHICCKUX M METOAONOTHICCKHX MO3AIHH, TiIydxKe
OHATH HCTOPHYECKOE M3MEHeHHe (YHKIHH 3TOro 3aKoHa — OT 00OOIIaromeH A0 00 BACHAIOMEN
¥ IIPOrHO3HPYIOIIEH.

12.5.10. Emuaas cucTeMa 3HaHKHM 0 BaKHEHIIUX BEIIECTBaX, UX COCTABE, CTPOCHNUH, CBOMCTBAX
4 NpUMEHEHHH, a TaKXKe ) XHMHAYECKAX peaxIusx, ux CYIIHOCTH
M 3aKOHOMEPHOCTSIX IIPOTEKaHHA JOIOIHAECTCH B Kypcax 10 1 11 KmaccoB 3NIEMEHTAMH COACPKAHUA,
MMEIOIIAME KYJIBTYPOJIOrHYeCKail | MpHUKIIaJHON XapakTep. OTd 3HAHHUA CrocoOCTBYIOT IOHHMAHHUIO
B3aUMOCBS3H XUMHAH c OPYTHMH HayKaMH, PacKpBIBAIOT
eé pomb B [03HABATENBHOH W NPAKTHYECKOH JEATENHHOCTH 9eI0BEKa, CIIOCOOCTBYIOT BOCIHTAHHIO
YBaKEHHSI K IIPOIECCY TBOpYECTBA B 00MAacTH TEOPHH H NPAKTHYCCKHX NPHIOKEHHH XHMHEH,
TIOMOTalOT BBIITYCKHHKY OpPHEHTUPOBATECS B 00ImecTBEHHO
¥ JUYHOCTHO 3HAYAMBIX MPoOIeMax, CBA3AHHBIX C XMMHEH, KPHTHYECKH OCMBICTUBATE HHpOPMAIHIO
" NPUMEHATE eé s MOTIOJTHEHHSA 3HAHUH, peIIeHHs HAHTEIEKTYaIbHBIX
¥ OSKCIEPHMEHTATBHBIX MCCIeJIOBATENLCKHX 3a1ad. B memoMm coaepxkanue ygeOHOrO IpeaMeTa
«XumMus» JIaHHOTO YPOBHA H3y4YCHHS OpPHEHTHPOBAHO Ha (hopMHpOBaHUE
y 0OyJaromuxcss MHPOBO33DEHYECKOA OCHOBBI Ul NOHMMAHHA dunocopckux HIEH, TAKHX Kak:
MaTepHAILHOE EJUHCTBO HEOPraHWYeCKOro H OpraHM4ecKoro Mmpa, 00yCJIOBJIEHHOCTh CBOHCTB
BEIECTB MX COCTABOM H CTPOCHHEM, IO3HABAEMOCTH MPHUPOJIHBIX SABJICHHH MyTEM OKCIEPUMCHTA H
pelenHs MPOTHBOpeunii MeX Iy HOBBIMH (akTamy M TEOPeTHICCKHMH IPEANOCKLIKAMH, OCOSHAHMC
POJTM XMMHH B PEICHAH SKOJOTMYECKHX IPOOIeM, a TaKxke npobieM cOepexKeHHs IHEPreTHIECKHAX
PECYPCOB, ChIPbsi, CO3[aHHs HOBBIX TEXHOJIOTHH H MATEPHATIOB.

12.5.11. B muase pelueHHs 3ajad BOCIUTAHHS, PAa3sBHTHA H COILHATH3AIHA ofyyaromuxcs
[IPHHATHIE TPOTPaMMOH M0 XHMHH TOJXOB! K ONPEIENEHHIO CONEPKAHAT i NOCTPOCHUA NPCAMETa
npelycMaTprBaoT GOpMHPOBaHHE Y 00YYAIOIIMXCA YHUBEPCATBHBIX y4eOHBIX NEHCTBHH, HMEIOIINX
fa3oBoe 3HAYEHHE IS PA3THYHBIX BHOB JEATENBHOCTH: PEINEHMs NpoOneM, NMOHCKA, aHAMM3A M
obpaborkn  uHGOpManuM, HEOOXOMMMBIX Ui NpEOOpeTEHHs. OMNBITa  MPAKTHYCCKOH H
HCCIIeIOBATENBCKOM IeATENIBHOCTH, 3aHUMArOIEH BaXKHOE MECTO B TO3HAHAH XHMHH.

12.5.12. B mpaxTuke NnpenoJaBaHusi XHMUH Kak Ha ypOBHE OCHOBHOI'O o6mmero obpazoBaHus
Tak W Ha YypoBHE cpegHero obmero o0OpasoBaHMS, NPH ONpPE/CICHHH cofiepkaTeIbHOH
XapakTepUCTHKM Ieled H3y4eHHd INpeaMeTa HarpaBlICHHEM MEPBOCTENIEHHOM 3HAYHMOCTH
TPa/MIHOHHO TpPH3HAETCS (OPMHPOBAHME OCHOB XUMHYECKOH HAyKH KaK 0bracTH COBPEMEHHOTO
€CTEeCTBO3HAHMSA, MPAKTHYECKON NeATEILHOCTH YelloBeKa M KaK OIHOro M3 KOMIIOHCHTOB MHPOBOH
KyJIETYPBL.

C MeTOXMYecKOl TOUKH 3PEHHs TaKOH MOJXOJ K ONPEIENIEHHIO LENeH H3yIeHHUS NPeaMeTa ABIACTCA
BIIOJIHE ONIPaBIaHHbBIM.

12.5.13. CorjiacHO DaHHOH TOYKE 3peHHs INIaBHBIMH IeJISIMA H3Y9IEHHs IpEIMETa «Xumus» Ha
ypOBHE cpejHero obmero o6pasosanus Ha 6a30BOM yPOBHE ABIIAIOTCH:

dopMHpOBAHUE CHCTEMbI XHMHUYECKHX 3HAHUH KakK BaKHEHINEH COCTABIISIONIEH €CTECTBEHHO-
HAy4YHOH KapTHHBI MEpPa, B OCHOBE KOTOPOH JIe)KaT KIFOUIEBbIC MOHATHA, (yHIaMEeHTaIbHBIC 3aKOHBI B
TEOpPHH XHMHUH, OCBOCHHE SI3BIKa HayKH, yCBOEHHE
¥ NOHHMAHME CYI(HOCTH JOCTYIHBIX 0006ImEeHHi MUPOBO33PEHYECKOTO XapakTepa, O3HAKOMIICHHE C
HCTOpPUEH WX Pa3BHTHSA M CTAaHOBJICHHUA,

dopMHpOBaHHE ¥ Da3BUTHE MNPEICTABICHHMH O HAyYHBIX MCTOJAX IO3HAHHA BEIeCTB H
XAMHUYECKUX PeaKiuil, He0OXOIUMBIX /Ui IPUOOpETeHH yMeHu} OPHEHTHPOBAThCS B MHPE BEIIECTB
M XUMAYCCKHX SBICHAH, AMEIOLIMX MECTO B IIPUPOJE, B PAKTHEECKOH H IIOBCETHEBHOH KU3HH;

pasBuTHE yMeHHI M CmOCOOOB  NEATCNBHOCTH, — CBA3AHHBX € HabmoIeHIeM
i OGBICHCHWEM XMMWYECKOTO SKCIEpPHUMEHTa, COOMIOEHHEM IpaBuil 0e30macHOro oOpareHus ¢
BEIIECTBAMH.

12.5.14. Hapsazy ¢ 3TAM coziepiKaresbHas XapakTepuCcTHKa Heneit ¥ 3aj1ad u3y4eHus IpeaMmera
B porpamMme o XAMUH yTOUHEHA " CKOpPpPEKTHpPOBaHa
B COOTBETCTBHH C HOBBIMH IPHOPHUTETAMH B CHCTEME OOLIEro CpEIHEro ob6pazosanms. Cerojss B
IIpEIIoOlaBaHiy XEMHH B GOJBINEH CTeNeHH OTHASTCS MPEANOYUTCHHE NPaKTHIeCKOH KOMIIOHEHTE
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cofepKaHus OOy4eHus, OPHEHTHPOBAHHOH HA IOATOTOBKY BBHINMYCKHHKA IIKOJIBL, BIAJCIOMECTO HE
HaGopoM 3HaHWif, a QYHKIHMOHAIBHON IPAMOTHOCTBIO, TO ‘€CTh crioco6aMyu ¥ YMEHHAMH aKTHBHOTO
TOJIY4EHH A 3HAHUN
¥ IPUMEHEHHS WX B PEabHOM HKU3HU Il PEIICHUA NPAKTHICCKUX 3a/ad.

12.5.15.B o5TO# CBS3M TNpH H3yYEHHH IpeaMeTa «XHMHs» NOMUHHDYIOIICE 3HAYCHHE
prOOPETalOT TaKUe LEIH U 33/1a49H, KaK:

afmanTanus oOyYarOMMXCs K YCJIOBHAM AMHAMUYHO Pa3BHBAIOMICTOCH MHDPA, bopMuEpOBaHHE
MHTE/IEKTYalbHO PA3BHTOM JMYHOCTH, TOTOBOM K Cam00GpasOBAHHIO, —COTPYAHHTCCTBY,
CaMOCTOSTENIBHOMY IIPHHSTHIO TPAMOTHBIX PpEIIEHHH B KOHKPETHBIX JKM3HCHHBIX CHTYallHAX,
CBSI3aHHBIX C BEIECTBAMH ¥ HX IIPUMEHCHHEM,

dbopmupoBarue y 00ydarommXcs KIIOYEBbIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIMH ), UMEIOIIAX
YHHBEPCAILHOE 3HAYCHHE [UI Pa3IMYHbIX BAJOB AEATENILHOCTH: PEIICHU npobiieM, MOKCKa, aHaTH3a
u 06paboTku HHpOpMAIWH, HEOOXOMMMBIX i NPHOOPETEHHA OIBITA ACATCNBHOCTH, KOTOpad
3aHUMAeT BaYKHOE MECTO B NO3HAHUH XHMHUH,
a TaKKe JUIS OMEHKH C TIO3WIUH 3KOJOrMYecKod 0e30macHOCTH XapakTepa BIHMSHHS BEIICCTB H
XHMHYECKHX MIPOIECCOB HAa OPraHu3M YeI0oBeKa U MPHPOAHYIO CPE/Y;

pasBHTHE IIO3HABATENBHBIX HMHTEPECOB, HMHTEIUICKTYAIbHBIX M TBOPHYECKHX criocoOHOCTEH
06 Y4aOIMXCS: CHIOCOOHOCTH CAMOCTOATEIBHO NPHOOPeTaTh HOBBIC 3HAHUS 110 XHMHH B COOTBETCTBAH
¢ JKU3HEHHBIMH MOTPeGHOCTSAMH, HCIOIB30BaTh COBPEMEHHbIC HH(OPMAILMOHHBIE TEXHONOIHH I
[IOMCKA U aHaIM3a yueOHol 1 HayqIHO-TIOMY ISpHOM HH(OpMAIUA XUMUIECKOTO CONCPIKAHH,

dopMupoBaHHe M pasBUTHE Y OOYHAIOIMXCHA aCCOLMATHBHOTO H JIOTHYECKOro MBIIUICHHA,
HABITIONATENHHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOpbie OCOGEHHO HEOOXOAMMEI, B JaCTHOCTH,
IpH IUIAHAPOBAHHUY M MIPOBE/ICHUH XMMHIECKOT0 IKCIIEPUMEHTA;

BocnuTanue y obydaromuxcs yoeIEHHOCTH B I'yMaHHCTHYECKON HANpPaBIEHHOCTH XHMMH, €€
BaKHOM POJM B PelIeHHH II0GATBHBIX MPoGIeM PAlMOHAIBHOTO IIPAPO/IONOIE30BAHN, IIOTNIOJTHEHHA
SHEPreTHYECKUX PECYpPCOB M COXPaHEHHs NPHPOJHOTO DPABHOBCCHS, OCO3HAHMA HEe0OX0IUMOCTH
fepeXHOr0 OTHOIIEHHS K MPHPOAE H CBOEMYy 3/I0POBBIO, a TakKxke npuoOpeTeHHsl OIBITa
HCIIOJTB30BAHMS TIONYUEHHBIX 3HAHMM IS IPHHATHS TPAMOTHBIX PEIICHHH B CHTYalMsiX, CBA3AHHEIX C
XMMHYECKHMU SBIICHUSIMH.

12.5.16. Tlenw ¥ 3a1a9% M3y9eHAA TpeaMeTa « XHMHs MOMyIH/IH IOAPOOHYIO METONHIECKYIO
MHTEpIpeTanuio B paszene «[InanupyeMble pe3yabTaThl OCBOCHHA IPOrPaMMBI IO XHMHHA, 6raromaps
geMmy obecneueno JETKoe MpejiCTaBlIeHHe O TOM, KaKUe 3HAHUS X YMCHHS HMEIOT MPAMOC OTHOMICHHE
K peaTu3alii KOHKPETHOH IICIIH.

12.5.17. B yue6HOM mmaHe cpemmero ofmiero obpasoBaHMs NpeAMeT «XHMHSY HazoBoro
YPOBHSI BXOIUT B COCTAB IIpeIMeTHON 00macTy «ECTeCTBEHHO-HAYYHBIC IPEAMETED.

Obmee YmMeCII0 YacoB, PEKOMEHIOBAHHBIX /I H3YYCHHUS XUMHH - 68 uacor: B 10 xmacce — 34
gaca (1 uac B Hezlemo), B 11 kiacce - 34 4aca (1 9ac B HeJ€IO0).

12.6. Conepsxanne obyuenns B 10 kiaacce.

12.6.1. Opranndeckas XUMHS.

(Kypcusom B TeKCTe BBUIETCHBI SIIEMEHTBI COJICPXaHHUs y9eOHOro MarepHaia, KOTOpBIE
H3YJAIOTCA B O3HAKOMHTENLHOM IUIaHE W HE BKIOYAIOTCA B COCTAB IIPEJMCTHBIX PE3yJIBTATOB
ocoerus OOIT COO Ha 6a30BOM ypOBHE).

12.6.1.1. TeopeTnyeckue OCHOBEI OPraHUYECKOH XUMMUH.

[IpeaMer  opraHMyeckod  XHMuH: €€  BOSHMKHOBEHME, pa3sBATHC H  3SHAYCHHC
B NOJIYYCHHH HOBBIX BEIIECTB W MAaTEPHANOB. [€OpHS CTPOCHHS OPraHHICCKHX COEIMHEHUI
AM. Byrneposa, €& ocHOBHEIE TNONOXKeHUs. CIPYKTYypHBIE (GopMynBl OPraHMYECKHX BEIIECTB.
[OMOJIOTHsI, H30MepHs. XUMUYECKas CBA3h B OPTAHMYECKHX COSIMHEHHSX — OJWHAPHBIC H KPAaTHBIC
CBSI3H.

IIpencrapienne o KiaccH(UKAIMH OPraHAYeCKHX BemecTs. HOMEHKIATypa OpraHHieCKHX
coeNMHEeHuH (CHCTeMaTHYecKas) ¥ TPHBHAJbHBIC HA3BAHHS BaKHEHIIHX IIpeCTABUTENIEH KIIacCoB
OpraHMYeCcKHX BEIIECTB.



DKCIepUMEHTATbHBIE METOBI M3YYCHHsA BEIIECTB M HX [PEBpAIEHUH: O3HAKOMIIEHHE C
o6pasaMm OpraHAYeCKHX BEIIECTB M MaTepHaiaMyd Ha HMX OCHOBE, MOJCIHMPOBAHHE MOICKYI
OpTraHMYecKUX BEIIECTB, HAOIIONCHHE W OMMCAHHE [IEMOHCTPAIMOHHBIX OIBITOB IO NPEBPALICHHIO
OpraHHYECKUX BEIIECTB IIPH HAarpeBanuy (I1aBIeHue, OOyTTHBAHHE H rOpeHHe).

12.6.1.2. YrneBonopOos.

AJIKaHBI: COCTAB M CTPOGHHE, roMoJormyeckuit psp. Meran u sTam — mpocTeime
IIpeJCTABATENM AIKAHOB: (U3MYECKHEe M XMMHYECKHE CBOHCTBA (peakuuyu  3aMELICHUS
¥ rOpeHus), HaXOXKIEHHe B IPHPOJE, IOTy4eHHe i TPUMEHCHHE.

AJIKEHBI: COCTaB H CTPOEHHE, FOMOJIOrHYecKHi psaj. DTHICH M MPONMICH — [pocTeHInme
IPeNCTABHTENM ATKEHOB: (H3MYECCKHE M XAMHYECKHE CBOHCTBA (peakupy THAPUPOBAHHS,
raJlOreHUpOBAHUS, THIPATAINH, OKHCIICHHS ¥ TMOTMEPH3ALHAN ), IOTyYCHHE U IPUMEHEHHE.

Askamuens:: Oyrammen-1,3 u MermnOyrajuen-1,3: CTpOeHHe, BXHEHIIME XUMHYCCKHC
cBoiicTBa (peakius mommepu3aiin). [lonydenne CHHTETHIECKOro Kaydyka i pe3HHBI.

AJTKMHBL: COCTaB B OCOGEHHOCTH CTPOEHWS, TOMONOTHYECKHH PsN. ALCTAICH — npocTedmmi
[IPe/CTABUTENb ATKWHOB: COCTaB, CTPOCHHE, (U3MYECKHE M XUMHUYECKHE cBoiicTBa (peaxiuu
FHIPUPOBAHES, TATOTCHHPOBAHNS, THIPATAIMH, TOPEHHS), MONYICHIE U IPAMCHEHHE.

Apensl. BeHzomx: cocras, CTpOCHHE, buspyeckie M XHMHYECKHE cBoiicTBa (peaknuu
raJOreHMpOBaHUs H HHTPOBaHHA), MONYICHHC H npuMeHeHHE. [OIYON: COCMAB, CMpPOEHUE,
usuueckue u Xumuueckue ceoucmea (peaxyuu 2an02EHUpOSAHUs U HUMPOBAHUR), NONY4eHuUe U
npumenenue. TokcuaHOCTS apeHoB. ['eneTHdecKas CBs3h MEX/Ly YIICBOAOPOLAMH, [IPUHA/UIeKAITIMHA
K pPa3IM4YHBIM KJ1accaMm.

TIpupoIHBIE HCTOYHHKY YTIIEeBOI0PO0B. [IpUPOIHEII ra3 i IOy THEIC Hedransie razel. Hedgrsb
u e mnpomcxoxaenue. Crocobbl mepepaGoTKM HeQTH: IEPEroHKa, KPEKHHT (TEepMUYECKHiA,
KaTaTUTHIECKHH), TIHPOJIH3. [TpoayKTel nepepaboTKu HedTH,
WX [pUMEHEHHe B IPOMBIIUICHHOCTH H B orry. Kamenseli yroab M IPOXYKTEI
ero nepepadoTKH.

DKCHEpUMEHTAbHbIE METOIbl HM3YHYCHHs BEIICCTB H HX TpeBpalleHn: 03HAaKOMIICHHE C
obpazuamu rTacTMace, Kay4dyKOoB " PE3HHEI, KOJUIEKLIHH «Hedte»
H «YTOab», MOJCIHPOBAHHE MOJEKY] YIJIEBONOPOAOB H TallOreHONPOM3BOAHBIX, MPOBCIACHHE
IIpaKTHYECKO# pabOTHI: IIOMTYYEeHUE ITHICHA B H3Y4CHUE €0 CBOWMCTB.

Pacuérnsle 3anaqu.

BerMuCIeHHs [0 YPABHEHHIO XHMUYECKOH peakiuy (Maccel, 00BEMa, KOIMYECTBa HCXOMHOTO
BeIecTBa WA MPOJYKTA PEaKIMH [0 H3BECTHBIM Macce, 00BEMY, KOMMYECTBY OJHOTO M3 HCXOIHBIX
BEIECTB HJIM IPOIYKTOB PEaKIliH).

12.6.1.3. Kucnopoacoaepxanye OpraHi4ecKae COeIHHCHHS.

IIpeenbHble ONHOATOMHBIC CHOMPTBL MeTaHonm ¥ OTAHON:  CTPOCHHE, ¢buzngecKue
¥ XUMHWYecKHe CBOMcTBa (peakuuu C AaKTUBHBIMH MeTallaMH, aloreHOBOJOPOIAMH, TOpeHue),
npuMeHeHHe. BOJOPOJHEIC CBA3H MEXIY MOJEKyJaMH CIHPTOB. JlelicTBHe MeTaHOJIA M 3TaHOJA Ha
Opra’u3M 4eJIoBeKa.

MHoOroaToMHble  CIHPTBL. ~ ODTHICHITIMKONb M TJMLICPHH:  CTPOCHHE, (buzngecKue
¥ XMMHYECKAE CBOHCTBA (B3aMMOJIEHCTBHE CO MENOYHBIMH METANIaMH, KadeCTBCHHAs PEaKimi Ha
MHOroatoMusle cnuprthl). JlelficTBHE Ha OpraHumsM 4YeJIOBeKa. [IpuMeHeHHe TIMIEPHHA H
9THIIEHTJIHKOJI.

deHOM: CTPOCHHE MOJEKY/bl, QH3HUECKHEe U XUMHIECKHE cBoiicTa. TokcHaHOCTE (peHOIA.
[Tpumenenue eHona.

Anpaeruasl W kemowsl. Dopmanpierui, —aueTaTbICTHA:  CTPOCHHE, buzuyueckne
W XHEMHYecKHe CBOHCTBA (peakuud OKHCIEHHS H BOCCTAHOBJICHHS, Ka4€CTBEHHBIC peaxium),
IOJIy4eHUE U IPUMEHEHHE.

Ayemon: cmpoenue, Qusuveckue U  Xumuueckue ceoiicmea  (peakyuu  OKUCIEHUA
U BOCCMAHOBEHUA), NOJYHEHUE U NPUMEHEHUE.

OJ(HOOCHOBHEIE TpejebHEIC KapOOHOBBIE KHCIIOTEL. MypaBpuHas ¥ YKCyCHas KHCIIOTBI:
cTpoeHHe, (U3MYECKHE H XHMHYECKHE CBOHCTBA (cBoficTBa, ObuMe mIs Kiacca KHCJIOT, PeaKIuA
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yTepudUKaImH), ToTydeHHe i npuvMenenre. CTeapHHOBas U 0JIEHHOBAS KAC/IOTI KaK NPe/ICTaBATCIH
BEICIINX KapGOHOBBIX KHCIOT. MbLIa KaK COMA BBICIINX KapOOHOBEIX KHCIIOT, HX MOIOIIEe neiCTBHE.

Croxesie >QHpPE KaK MPOH3BONHBIE KapOOHOBBIX KHCIOT. [MIpOJM3 CIOXHBIX a¢upos.
JKupsr. Tunponms xupos. [IpuMererne )upoB. bruonoradeckas pojib XKUPOB.

VIIeBOIBl; COCTaB, KIacCH(UKAIUs YITEBONOB (MOHO-, M- H nosiucaxapuasl). I mokosa —
MPOCTEHIIHIH MOHOCaXapu/I: ocobeHHOCTH CTpOeHHs MOJICKYITBI, (hu3nIecKne
W XHMHYecKHe cBoifcTBa (B3amMmoneiictue ¢ ruapoxcmmoM Memu(ll), oxmcieHume aMMHAYHBIM
pacTBopoM okcuza cepebpa(l), BoccraHOBIeHHE, OpOXKCHHE [JIIOKO3BI), HaXOXACHHWE B IPHPOIE,

PUMEHEHHE, Guonoruygeckas pOIIb. DOTOCHHTES. ®pyxro3a
KaK M30Mep TITIOKO3BL.

Caxapoza — npedcmasumens — OUCAXAPUOOS,  2UOPONU3, HaxodicOeHue 6 Npupooe
U NPUMEHEHUE.

Kpaxman ©  [EITON03a  Kak  [OPHPOJHBIE — MOJHMEPLL. Crpoenue  Kpaxmaia
H 1enmono3sl. OHU3HYecKne U XHMHYECKHE CBOMCTBA Kpaxmana (THApoJu3, Ka4eCTBEHHAs PEaKIus C
HOJIOM).

DKCIIepUMEHTANbHBIE METOMBl M3yYeHHs BEIIECTB H HX IpeBpAIleHHH: TPOBEJICHHE,
HaOMOLEHAe ¥ ONMMCAHME AEMOHCTPAIMOHHBIX ONBITOB: FOPEHHE CIHPTOB, KA4ECTBEHHBIC PEAKIHH
OJHOATOMHBIX CIIMPTOB (OKHCICHHE OJTaHOJa OKCHAOM meau(Il)), MHOroaTOMHBIX CIMPTOB
(B3ammopeiicTee rymuepuHa ¢ ruapokcuuom menu(lIl)), aubieruaos (oKuceHHEe AMMHAYHBIM
pactBopoM okcuaa cepebpa(l) m rumpoxcumom Memu(Il), B3aUMOJIEiCTBHE Kpaxmana C HOIOM),
NpOBE/ICHHIE TIPAKTHYECKOH PaboTEI: CBOACTBA PaCTBOPa YKCYCHOH KHCJIOTEL.

Pacuérurie 3ana4u.

BEIYUCIeHNS TI0 YPABHEHMIO XMMHYECKOH peakiuu (Macchl, 00BEMa, KOIHYeCcTBa HCXOIHOTO
BeIIeCTBa WM IIPOJYKTA PEAKIHH [0 H3BECTHBIM Macce, 00BEMY, KOIMIECTBY OJHOTO M3 HCXO/HBIX
BEINECTB WJIA IPOAYKTOB PEaKIlHK).

12.6.1.4. Azorcoeprkamiye OpraHi4eCKue COeTHHEHHS.

Amunvt. Memunamun u auunun: cocmae, CmpoeHue, (usudeckue U Xumuyeckue ceolicmsa
(2openue, 63aumooeticmeue ¢ 6000 U KUCLOMAMY).

AMHHOKHCIOTEI ~ Kak  am(oTepHble  OpraHudyeckue  CcoequHeHHs.  DH3MICCKHE
¥ XMMHYECKHe CBOMCTBA AMMHOKHCIOT (Ha MpHMepe INHIMHA). bHonmorpyeckoe 3HA4CHHC
aMHHOKHCIIOT. [lenTus!.

Befky Kak TPHPOJHBIE BBHICOKOMOJNEKYISpHBIE coemuBeHus. IlepBudmnas, BTOpHYHAA H
TpeTHYHas CTPYKTypa Oemxos. XuMHueckue CBoOMcrBa O€IKOB: THAPOJIM3, JEHaTypalusd,
KadecTBEHHBIE PeaKIliy Ha OelKH.

DKCIIepUMEHTalbHbIE METOIbl HM3y4eHHS BEIICCTB M HX npeBpaleHuii: HalmoneHne H
ONKCAHHE [IEMOHCTPAIMOHHBIX OILITOB: J€HATyparms GelKoB IPH HArpeBaHWH, HBETHBIC PEAKIHH
OenKoB.

12.6.1.5. BEICOKOMOJIEKYIAPHEIE COCTHHEHHS.

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJEKYISIPHBIX COEJHHEHHMH: MOHOMEpD, MOIAMED,
CTPYKTYpHOE 3BEHO, CTEIeHb NOJMMEPH3alWy, CPEIHAA MOJICKYJIpHAd Macca. OCHOBHBIE METOJIBI
CHHTE3a BBICOKOMOJIEKY I PHBIX COETMHEHUI - HOJIAMEPU3aIHs
M TIOJTAKOHICHCALIHSL.

ITnacmmaccel (ROIUSMUNEH, NOTURPORUNEH, NONUBUHUNXNIOPUO, NONUCTUPON). Hamypanvuwii u
CuHmemu4ecKue Kay4yKu (6ymaoueHogwl, X10PONPEH06bLU
u usonpenosuiil). Bonokna: namypanvhvie (XNONOK, UiEPCMb, WIENK), UCKYCCMBEHHbIE (ayemamnoe
BO/IOKHO, BUCKO3Q), CUHMEMUYecKue (Kanpox u 1a6can,).

DKCHEepPUMEHTATbHBIE METOJBI H3y4YeHHS BEIIECTB H HX IpEeBpAICHAN: O03HAKOMIICHHE C
o6pasiamMy IPHPOAHBIX H HCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, KaydyKoB.

12.6.1.6. MexxnpeIMETHEIE CBA3U.

Peaymsanus  MEKIPEAMETHBIX  CBA3€d  OpH  HM3YYCHUH OpPraHM4ecKod  XHMHH
B 10 KIacce OCYIIECTRISETCS Yepe3 HCIOb30BAHAE Kak OOIIHX eCTCCTBEHHO-HAYHBIX OHATHI, TaK
¥ TIOHSTHA, SBISIOMEXCS CHCTEMHBIMHU JULS OTAETBHBIX IPEAMETOB €CTECTBEHHO-HAYIHOTO [UK/IA.



OGImie ecTecTBEHHO-HAYIHBIe TOHATHS: ABICHHE, HAYYHBIH (aKT, IHIOTE3a, 3aKOH, TCOPH,
aHanW3, CHHTE3, KiaccuUKAuus, NEPHOJMYHOCTh, HAOMIONCHUE, H3MEPCHHE, OKCHEPHMEHT,
MOJIeIMPOBaHHE.

du3nka: MaTepus, 3HEPrHs, Macca, aToM, JIEKTPOH, MOJCKYJa, JHEPreTHYECKHH YPOBEHB,
BEIECTBO, TEJ0, 0OBEM, arperaTHoe COCTOSHHE BEIIECTBA, QU3HICCKAE BEIMIHMHBI H C/IAHHIEL X
H3MEpEHUS.

Buonorus: Kierka, opraEusM, oOwocdepa, OOMEH BEIIECTB B OpraHH3ME, (hOTOCHHTE3,
6HOTOrMYeCKY AKTURBHbIE BelnecTBa (6eTKy, YIIeBOIBL, JKUPHL, HEPMEHTHI).

[eorpadus: MUHEpAIbL, TOPHBIE TIOPOIBL, IIONE3HBIE HCKOMAaeMBIe, TOILTHBO, pECYPCBL.

TexHONOrHs: THIIEBBIE IPOAYKTHl, OCHOBBI PAIMOHAILHOrO MHUTAHHSA, MOIOMIHE CpelICTBa,
JIEeKapCTBEHHBIE  H KOCMETHYECKHE npenaparsl, MaTepHalsl M3 HCKYCCTBEHHBIX
¥ CHHTETHYECKHAX BOJIOKOH.

12.7. Conepxanme oGygenns B 11 knacce.

12.7.1. Obmas 1 HeopraHWYECKask XUMHSL.

(Kypcuéom B TEKCTE BBIICICHBI JIEMEHTHI COIACPKAHML y4eOHOro Marepuana, KOTODBIC
H3y9alOTCA B O3HAKOMHUTENHHOM IUIAHE X HE BKJIIOYAIOTCA B COCTaB MPE/IMCTHBIX pe3yJbTaToB
ocsoerust OOIT COO Ha 6a30BOM yPOBHE).

12.7.1.1. TeopeTu4ecKre OCHOBBI XHMHH.

Xumudeckuit onemedt. AToM. Slapo aroma, HM30TOMBL — DNEKTPOHHAsL obomouxa.
HepreTHYecKHe YPOBHH, IOAYPOBHH. ATOMHEE OpOMTATH, S-, P-, d- smemenTsr. OcoGeHHOCTH
pacTpe/ie/leHus 3MEKTPOHOB MO OpOHTansIM B aTOMax SJIEMCHTOB IMEPBBIX YeTHIpEX TIEPHOJIOB.
DnexTpoHHAsA KOH(HUrypalus aTOMOB.

[lepuoauyeckuii 3aKoH 1 [leprodeckast CHCTEMA XHMIICCKHX 3ICMEHTOB .. Menneneesa.
Cesi3p  NIEPHOJMYECKOr0  3aKOHa H [leproAMYECKOH  CHCTEMBl  XHMHYECKHX  OIIEMCHTOB
JI.U. MenjieneeBa ¢ COBPEMEHHOH TeopHell CTPOCHHUs aTOMOB. 3aKOHOMEPHOCTHA H3MECHEHUS CBOHCTB
XHMAYCCKHX 3JIEMEHTOB H obpa3yeMBbIX
MMM TPOCTBIX H CIIOJKHBIX BEIIECTB 110 TPYNNaM M ICPHOZAAM. 3HayeHue MEPHOJUYECKOro 3aK0oHa B
pa3BUTHH HAYKH.

Crtpoenue BelecTBa. XUMUICCKasd CBA3D. Busl XAMHYECKON CBA3M (KOBaJIEHTHAA HEIOJApHAA
W TONSIpHasl, HOHHAs, MeTalmndeckas). Mexanusmsl 00pa3oBanus KOBAICHTHOM XUMHYECKOH CBA3H
(o6MeHHETH U JOHOPHO-AKIENTOPHEIH). BonopoaHas CB3b. BayleHTHOCTh. DIIEKTPOOTPHIATEIBHOCTE.
Crenens okuciaeHns. VOHBI: KaTHOHBI H aHHOHBL.

BemecrBa MOJEKYISAPHOTO ¥ HEMOJIEKYISIPHOrO CTpOeHHs. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. Tunel  KpHCTAIMYECKHX  PEIIETOK. 3aBHCHMOCTh  CBOMCTBA  BEIIECTB
OT THUIIA KPACTAJUIHYECKOH PEIIETKH.

[MoHsiTHE O AHUCHEPCHBIX cHcTeMax. VICTHHHBIE M KOJUIOMAHBIC PAaCTBOPEL MaccoBasi 011
BEIEeCTBA B pacTBOPE.

Knaccudukanus HeopraHudgeckux coequaennit. HomenkiaTypa HEOPraHMHECKHX BCIICCIE.
[eHeTHYECKas CBS3b HEOPraHWYECKUX BEIIECTB, IPHHALIKAIIAX K PasIATHBIM KIaccaM.

Xumuueckas —peakuus. Kiracchbukamms —XHMHYECKHX peakimif B HEOPraHAYECKOH
¥ OpraHMdeckodf XWMHH. 3aKOH COXPAaHCHHS ~ MAacCEl  BCUICCTB,  3aKOH COXpaHEHHS
¥ [IpeBpALICHHSA SHEPrAHX NPY XUMHYECKHMX PEaKIHAX.

CKOpOCTh peakiuH, €€ 3aBHCHMOCTh OT PasIHYHBIX daxropoB. OGparnMple peaKIHH.
Xummdeckoe paBHopecHe. DakTopbl, BIMAIONHME HA COCTOSHAE XUMIYECKOT0 PABHOBECHA. [TpuaIHUI
Jle Illatense.

DnexrponuTAdeckas Aucconpauus. CHIbHBE H cnabpie snekTpoyaTel. Cpela BOZHBIX
pacTBOPOB BEINECTB: KHCIas, HeHTpanbHasd, MEI0YHAd. Ionsimue o 8000podHom noxazamene (pH)
pacmeopa. Peaxiuu HOHHOTO obmeHa. T'uoponus Heop2aHu4ecKux
U Op2aHU4eCKUX 6eujecms. ) _

OKHCIHTEbHO-BOCCTAHOBUTENIBHEIE  peakiun. [lonamue 00 s/lekmpoiuse pacniagos u
pacmeopog conell. ITpumenenue s1eKmponu3a.



DKCIEPUMEHTATbHBIC METO/IBI H3YICHHSA BEIECTB U HX TIpeBpAaleHHH: AEMOHCTpaIHs TabIHIl
«[lepuomueckas cucrema xmMudeckux onementos L. MeHnzaeneeBa», H3yd4eHHE MOJENeH

KPUCTAJUTHIECKHX pelIEToK, HaOMmoICHHE
W OMMCaHWEe NEMOHCTPAIMOHHBIX M JabOpaTOpHBIX ONBITOB (PasNOKEHHE MEPOKCHIA BOZOpOZA B
IPHCYTCTBHH KaTaIu3aropa, ONpe/ICICHUE cpensl pacTBOpOB BEIIECTB

¢ TIOMOIIBI0 YHHBEPCAIBHOTO HHMKATOpA, PEAKIHH HOHHOIO 06MeHa), POBEJCHHE TPaKTHICCKO#H
paboTe! «BrusHe pa3IH4YHBIX (AKTOPOB HA CKOPOCTH XHMHYECKOH peaKIuu .

Pacuéraele 3a1a49d.

PacuéThl 110 YPaBHEHHSAM XUMHYECKHX DPEakIWi, B TOM HHC/IE TePMOXHMHYCCKHE pacyérsl,
PacuéTHl C HCIIOIB30BAaHMEM IOHATHS «MaccoBas 10JIs BEIIECTBAY.

12.7.1.2. Pazgen 2. Heopranuyeckasi XHMHAS.

Hemerantsl. 1lonoxkenne HemerauioB B [lepHojudeckod cHcTeMe XHMHYECKHX JICMEHTOB
JI.U. MenzeneeBa H OCOOEHHOCTH CTPOCHMA ATOMOB. ®u3pueckue CBOMCTBA HEMETAIIOB.
AnyoTponus HeMeTauIoB (Ha IpuMepe KHCI0pOo/a, CEpEL, docdopa u yriepona).

X UMHUECKEe CBONCTBA BaKHEHIIMX HeMeTa/IoB (TayloTeHOB, cephl, a3oTa, pocdopa, yriaepona
¥ KPEMHHES) X BX COeJMHEeHHH (OKCHIIOB, KUCIOPOJICOAEPKAIIMX KHCIIOT, BOXOPO/HEX COeIMHEeHUH).

[IprMeHeH e BaXKHEHIINX HEMETAUIOB U HX COeTHHEHUHA.

Metamme, [lonokeHue MeTawIoB B llepHojudecKod CHCTEME XHMHMYECKHX JICMCHTOB
JLUL. Menzeneesa. OCOGEHHOCTH CTPOCHHS 3MEKTPOHHBIX 00070Y€K aTOMOB METaiIOB. O6mue
dusmueckme cpodicTBa MerTawioB. CmmaBsl METALIOB. DNEKTPOXAMUYCCKHAN DS/l  HAIpPsOKCHUH
METaJIIOB.

XHUMUIYeCKHe CBOHCTRA BAKHENIINX METaII0OB (HATPHH, KauuH, KalbIAH, Marsui, amoOMUHMM,
[IHHK, XPOM, JKEJIE30, ME/Ib) M MX COCAMHEHHIA.

O6mme crnocoOsl TONyueHHS MeTawioB. Memannypeus. Kopposus memannos. Cnocobbi
3qwumel  om  KOppo3uu. B TOM YHMCIE€ B HacTH: IlpuMeHeHHe MeTamioB B  ObITY
H TEXHHUKE.

DKCIIepPHMEHTAIBHBIE METOIBI H3y4CHHs BEMIECTB H UX IIpeBpaIIeHAH: H3YUEHHE KOJUICKIHH
«MeTasl ¥ CIUIaBEIY, 00pa3IioB HEMETAUIOB, PEIIEHHe SKCICPHMEHTATBHEIX 337131, gabmoJeHue "
OIMCaHHEe JEMOHCTPAIIAOHHBIX H J1a00PaTOPHBIX ONBITOB (B3amMOIEHCTBIE THIPOKCH/IA ATIOMAHHA C
pacTBOpaMy KUCIOT H lelodel, Ka4eCTBCHHBIC PEAKIiH Ha KATHOHb METaJlIOoB).

Pacuérnble 3aaqmn.

PacuéThl Macchl BEIECTBA WIM 00BEMA ra3oB [0 H3BECTHOMY KONHYECTBY BEIIECTBA, Macce
MM 06BEMY OJIHOTO M3 YHACTBYIOLIHX B PEaKIUHU BELIECTB, PACYETH MAcchl (o6BéMa, KOoIHYeCTBa
BEIeCTBa) MPOIYKTOB PeaKIHH, ECIA OJHO U3 BEIECTB HMECT IPUMECH.

12.7.1.3. XuMus ¥ KHU3HE.

Poilb XMMHH B OOGECIEYEHHH SKOIOTHYECKOM, SHEpPreTHYeCcKod H numeBoi 6e30macHOCTH,
pa3BUTHU MEeTUIUHBL TlonsiTHe 0 Hay4IHBIX MeTo/ax [O3HAHUS BEINEeCTB
M XUMHYECKUX PeaKIUi.

INpexcraBnenns 06 OOMMX HAYYHBIX NPHHIMIAX NPOMBIIUICHHOTO NOMydCHAS BaKHEHIIHX
BEIIIECTB.

Uenosek B MHpE BEIIECTB M MATEpPHAIOB: BAKHCHIIME CTPOHTEIbHBIC MaTepHabl,
KOHCTPYKIIHOHHBIE MAaTepHalbl, Kpacku, CTEKIO, KepamuKa, MaTepuaisl Uk 3NEKTPOHHUKH,
HAHOMATEPHATIB], OPTaHHYECKUE H MUHEPAIbHBIE YAOOPEHH.

XuMmusi ¥ 30pOBbE YeI0BEKA: PABUJIA KCIIOIB30BAHMUS JIEKAPCTBCHHBIX IIPENapaTos, IpaBHIa
6e3onacHOro UCTIOIb30BaHUA npenaparos OBITOBOM XUMUH
B IIOBCEAHEBHOM JKH3HH.

12.7.1.4. MexnpeIMETHEIC CBA3H.

Peanuzanus MeXIPEIMETHBIX CBA3CH IPH H3Y4CHHH obmieil ¥ HeopraHW4ecKoi XuMuu B 11
KJ1acce OCYTIECTBIISIETCS gepes MCIIOJIb30BAHHE KaK obmux
€CTECTBeHHO-HAYIHBIX MOHATHH, TaK 74 MOHSATHH, SIBJISTFOIIIMXCS CHCTEMHBIMH
VTS OTZIEBHBIX [IPEIMETOB ECTECTBEHHO-HAYIHOTO LKA,



O6iHe ecTecTBeHHO-HAYUYHbIE IOHATHS: HaydyHbl (akT, rHmoresa, 3aKOH, TCOPHA, aHAIIHS,
CHHTe3, KIacCH()HKAIMs, ePHOIMIHOCTS, HAOMOIEHHEe, SKCIICPUMEHT, MOJIETUPOBAHUE, H3MEPEHHC,
SIBIICHHE.

@usnka: Marepdsa, SHEPTHs, Macca, aToM, 3JeKTPOH, MPOTOH, HEHTPOH, HOH, H30TOI,
PaIMOaKTUBHOCTE, MOJIEKyJa, OSHEPIeTHYECKHH YPOBEHb, BEIICCTBO, TEJIO, 0o06BéM, arperaTHoe
COCTOSIHHE BeIlecTsa, GH3HUECKHe BETUYHHE] H €JIMHALBl KX H3MEPCHHS, CKOPOCTD.

Broorys: KIeTKa, OpraHu3M, SKOCHCTeMa, bnocdepa, Makpo- H MAKPO3JIEMEHTHI, BUTAMUHEI,
0OMEH BEIIECTB B OpPraHU3Me.

Teorpadus: MEHEPAIBL, TOPHBIE OPOJIBI, 0JIE3HBIE HCKONAEMBIE, TOILTHBO, PECYPCHI.

TeXHONMOrHS: XAMHYECKas IPOMBIIUICHHOCTh, METAIYPrHs, NPOM3BOJACTBO CTPOHTEIHHBIX
MaTepHalIOB, CENBCKOX03AHCTBEHHOE POM3BOICTBO, MAIIERAs IPOMBIILICHHOCTE, dapmareBTHIECKAS
POMBIILICHHOCT, MPOH3BOZICTBO KOCMETHYECKHX IIPENaparoB, MPOM3BOICTBO KOHCTPYKIMOHHBIX
MaTEpHAIOB, 3IEKTPOHHAS IIPOMBIILIEHHOCTD, HAHOTEXHOJIOIHH.

12.8. [L1anHpyeMble pe3ybTaThl 0CBOCHHsI NPOrPaMMbl M0 XHMHH HA YPOBHE CPEAHEro
obmero odpazoBaHus.

12.8.1. MenepanbHBIl rOCYHapcTBEHHBIH 00pa3oBaTeNbHBIH CTaHAApPT CPEIHEro obmero
06pa3oBanys yCTaHABIMBAaeT TpeOOBAHHS K pe3ynbTaTaM OCBOCHHA 00y9aromuMucsa IIPOrpamMMm
cpeanero obmero obpasoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM H npenmeTHbM). Haydro-
METOIMYECKON OCHOBOM I pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOrpaMM CPEIHEr0
06mero 06pa3oBaHust ABISETCS CHCTEMHO-/IESTENLHOCTHBIA MOIXO.

12.8.2. B COOTBETCTBHH C CHCTEMHO-AESTEIBHOCTHBIM IIOXOIOM B CTPYKTYPE JHYHOCTHBIX
pe3yJIbTATOB OCBOCHHA IpeaMeTa «XUMHS» Ha YPOBHE CpeJHEro obmero o6pasoBaHMs BBIICJICHEI
CNEAYIOIIHE COCTABIAIONIHE:

OCO3HAHHE OOYYAIOMMMKCS POCCHHCKOM TIpaKIaHCKOH HMICHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOATEILHOCTH H CaMOOTIPECICHHIO;

HAM9Xe MOTHBALMH K 00y4eHHIO;

Le/IEHAPAB/ICHHOE Pa3BUTHE BHYTPEHHHX YOEXKIEHHH JMYHOCTH Ha OCHOBE KIIOYCBBIX
[EHHOCTEH M HCTOPHYECKUX TPaTULi 0a30B0OH HAYKH XHMHH,

[OTOBHOCT M CIIOCOGHOCTH OOYYAIOIUXCS PYKOBOACTBOBATHCA B CBOGH JCATEIBHOCTH
[IeHHOCTHO-CMBICJIOBEIMHA YCTAHOBKAMH, IPUCYIIUMHE [I€IOCTHOH CHCTEME XHMHICCKOTO obpa3oBaHus;

HATMYWE [IPABOCO3HAHMA OKOJIOTMYECKOH KyJIbTYphl H CIOCOGHOCTH CTABHTE IHCIH
H CTPOHUTH JKU3HEHHBIE IUIAHEL

12.8.3. JlwaHOCTHBIE ~ pE3yTbTaThl ~ OCBOGHHMS  TpeaMera  «XHMHS»  JIOCTHIAIOTCA
B €IUHCTBE yueOHOH %} BOCIIHTATEIbHON JEATeILHOCTH B COOTBETCTBHH
c I'yMaHHCTHYECKHAMH, COIHOKYJIHTYPHBEIMA, JIyXOBHO-HPABCTBEHHBIMH LEHHOCTAMHU
¥ WieajaMH pPOCCHHCKOrO TIPRKJAHCKOro OOmecTBa, NPUHATHIME B obmecTBe HOpMaMH
¥ [paBHNaMH TOBEJEHMsS, CIOCOOCTBYIOIIMMH IIPOLECCAM —CaMONO3HAHMS, CaMOpasBHTHA u
HpPABCTBEHHOT'O CTAHOBIIEHHS THIHOCTH O0yJarOIIIXCS.

12.8.4. JluuHOCTHEIE  PE3YTBTATHI ocBoeHHS ~ IpeaMera  «XHMHEA OTpaXkaroT
chOPMHUPOBAHHOCTS OMNbBITA INO3HABATETBHOH W MPAKTHICCKOH MACATENBHOCTH oOygaronuxcs 110
peaTH3aIyH IPUHSTEIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B HaCTH:

1) rpaxIaHCKOTO BOCIIUTAHUA:

0CO3HAHHSA OOYYAIONMMUCA CBOMX KOHCTUTYLMOHHBIX IIpaB M OOf3aHHOCTEH, YBXKCHHS K
3aKOHY M IPaBOMOPSIKY;

IpeNCTaBIeHAss O CONHAIBHBIX HOpPMAaX W MpaBHIaX MENIHIHOCTHEIX OTHOIICHHUH
B KOJUIEKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOH IEATEbHOCTH IPH CO3JaHUH y4e0OHBIX IPOCKTOB,
peleHnn yueOHbIX U [03HABATE/IBHBIX 3a/1a4, BBIIOTHCHI XHMIIECKHX SKCIIEPUMEHTOB;

CIIOCOBHOCTH TIOHMMATE U IPUHAMATh MOTHBEI, HAMEPEHHS, JIOTHKY H apryMEHTBI PYTHX IIpH
aHaIH3e PasIMYHbIX BHJOB yaeOHON NesTeIbHOCTH,

2) DaTpUOTHYECKOTO BOCITHTAHAA:

[IEHHOCTHOTO OTHOIIEHHS K HCTOPUHYECKOMY ¥ Hay4HOMY HACTIC/IHIO OTE4ECTBEHHON XUMUH;
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YBa)XEHHs K TPOLECCY TBOPYECTBA B 0O/IACTH TEOPHH U NPAKTHYECKOr0 NPUMCHECHHA XHMHH,
OCO3HAHWS TOTO, YTO AOCTHIKGHHSA HAyKH €CTb PE3yJbTaT ATATENbHBIX HAOMONEHHH, KPONOTIHMBEIX
SKCIIEPHMEHTAIBHBIX TIOHCKOB, IIOCTOSHHOTO TPY/a YYCHBIX ¥ IPAKTHKOB;

HHTEpeca ¥ N03HABATEIBHBIX MOTHBOB B IIOJTYYEHHH M NOCIEAYIOMIEM aHAIM3C uHpOpMalKHK 0
IepeOBBIX JIOCTHKCHUSX COBPEMEHHON 0TEYECTBOHHO XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIHUTAHMA:

HPaBCTBEHHOTO CO3HAHHS, STHYECKOTO MOBEACHUS;

CHIOCOOHOCTH  OLICHWBAaTh  CHTYyalldd, CBS3aHHBIE C  XMMWYCCKMMH  ABJICHHAMH,
¥l IPHHMMATE OCO3HAHHBIE PEIIeHHS, OPUEHTHPYSCh Ha MOPAIbHO-HPABCTBCHHEIC HOPMBI H LICHHOCTH;

FOTOBHOCTH OICHHBAaTh CBOE IIOBEJIEHME M IIOCTYIKM CBOMX TOBapHINEH ¢ MIO3ULIMH
HPABCTBEHHBIX M IIPABOBEIX HOPM M OCO3HAHHE MOCIC/ICTBHH STHX HOCTYIKOB;

4) dopmMupoBaHKS KYyIbTYPEI 310POBBA:

IOHWMAHHS [eHHOCTed 370poBoro © OesomacHOro o0pasa KHM3HH, HEOOXOAMMOCTH
OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY (M3MYECKOMY H IICHXHYCCKOMY 3/10POBBIO;

cobmonenus TpaBu 6e3onacHoro oOpaleHus ¢ BEmECTBAMH B OBITY, IOBCEIHEBHOH JKA3HH H
B TPYHOBOH JIEATEIBHOCTH;

TOHAMAHHS TEHHOCTH [PABHIT HHIHBU/IYaIBHOTO M KO/UIEKTHBHOrO 0€30IMacHoro NoBe/ICHHS B
CHTYAIHAX, YIPOKAIONIUX 3I0POBEIO ¥ JKH3HU JHOJIeH;

OCO3HAHMS IOCHEICTBAN W HENPHATHS BPEAHBIX IPUBBIYCK (ymorpeGineHusl ajKOToJI,
HAPKOTHKOB, KYyPEHH);

5) TPyZOBOTO BOCTIMTAHMA!

KOMMYHHKaTHBHOM  KOMIIETEHTHOCTH B yaeGHO-HCCIeI0BATENECKOH  IEATEIBHOCTH,
061IecTBEHHO TI0JIe3HO0, TBOPYECKOH H APYTHUX BUAAX NEATCIBHOCTH,

YCTAHOBKM Ha aKTMBHOE YydYacTMe B PpeNIeHHH MPaKTHYCCKAX —3ajad COIHATBHOH
HalpaBIIEHHOCTH (B paMKax CBOEro Kiacca, IIIKOITBI);

HHTEpeca K NPaKTHIECKOMY H3Yy4EHHIO npodeccuit pas3IHIHOro pona,
B TOM YHCIIE HA OCHOBE IIPUMEHEHHUS TIPeIMETHBIX 3HAHWHA 110 XHUMUH;

yBaXeHHs K TPY/Y, TOIsM TPy/a i pe3ysibTaTaM TPyIOBOH NesTeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HH/IMBHIYaIbHOH TPAacKTOPHH obpazoBanus, Oynymien
npoeccur ¥ peanMsanEH COOCTBEHHBIX XH3HEHHBIX IJIAHOB C y4ETOM JIHYHOCTHBIX HHTEPECOB,
CIIOCOGHOCTEH K XAMHM, HHTEPECOB U IOTpebHOCTe# 00mmecTsa;

6) 5KOJIOrHYECKOr0 BOCIUTAHHA:

SKOJIOFMYECKH 11€eCO00Pa3HOro OTHOIICHHS K NPUpPOJE, KAk HCTOYHHAKY CYIICCTBOBAHHA
KM3HH Ha 3emie;

[IOHMMAHHS TIOGATLHOTO XapaKTepa JKOJOTHYECKHX MpoOieM, BIHAHUA SKOHOMHYECKHX
IIPOIECCOB Ha COCTOSHUE IIPUPOIHOH 1 COLMATIBHOM CpPEJbI;

OCO3HAHMS HEOOXOMMMOCTH HCIONb30BaHMs JOCTEDKEHHH XHMHM JUIS PEIICHHS BOMPOCOB
PALHOHATEHOTO IPHUPOIOTIOTE30BAHNS;

AKTHBHOIO HENPHATUS JCHCTBUH, MIPAHOCAIIMX BPEa OKpYIKarowien IPHPOJIHOH cpesie, yMEHHSA
IIPOrHO3HPOBATh HEOIArONpHATHBIC IKOJOTHYCCKHE IMOCIEICTBHA IpeIpUHAMAEMBIX JCHCTBHH H
OpefoTBpamarh ux;

HaIMYHs Pa3BUTOrO0 9KOJOTHYECKOr0o MBIIUICHHS, IKOJOTMYECKOH KyJIBTYpBI, OIBITA
JIESTETbHOCTH 9KOJIOTHYECKOH HaIIpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATECS
UMY B IIO3HABATENHHON, KOMMYHMKATHBHOM M  CONMAIBHOH  HPAaKTHKE, CIIOCOOHOCTH
¥ YMEHHsI aKTHBHO IIPOTHBOCTOATE H/ICOTIOTHA xemo(obHH;

7) HEHHOCTH Hay4HOrO MO3HAHMA:

cOpMIPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Da3BUTHA
HayKH ¥ 00INeCTBEHHOM IPaKTHKH;

MOHMMAHUSA CIEOUQUKH XUMHH KaK HayKd, OCO3HaHHA e¢ poma B (HOPMUPOBAHWH
panMoHAIBHOIO Hay4HOI'0 MBIIILTIEHHS, CO3/laHHH [EIOCTHOTO npesICTaBIeHUs
06 OKpYKAalOmeM MHpe Kak O EJMHCTBE MNPUPOXBI M HEIOBeKa, B MO3HAHHH TPHPOJHBIX
3aKOHOMEPHOCTEH ¥ PeIIeHHH: IPoGIeM COXPaHEHH s IPUPOHOro paBHOBECHS,
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yOeXKIEHHOCTH B 0COOOH 3HAYAMOCTH XMMHH  JUIA COBPEMEHHOW  IMBHIIH3ALAH:
B €& T'yMaHHCTHYECKO} HAIpPaBICHHOCTH W BAXKHOH POJIH B CO3JaHHH HOBOH 6a3bl MaTepHaIbHOM
KyJTETYpBl, pelieHHH IN00albHBIX MpobieM YCTOHYMBOIO PasBATHA HeEIOBEHeCTBA — CBIPBEBOI,
SHEPreTHYECKOH, MTHIIEBON H 9KOJIOTMYECKOH Oe30macHOCTH,
B Da3sBUTHM MEJMIMHEL, OOECIEUEHHH YCIOBHH YCICHNIHOrO TpyAa H IKOIOIAIECKH KoM(OpPTHOH
JKM3HU KOKIOro 4ieHa o0mecTsa;

ECTECTBEHHO-HAyJHOH  IPAMOTHOCTH: TOHHMAaHWs  CYIIHOCTH  METOJOB  MO3HAHMHA,
HCTIONB3YEMBIX B €CTECTBEHHBIX HAyKaX, CHOCOOHOCTH MCIONB30BATH MOTYYaeMbIC 3HAHMA UL
anaim3a u 00BACHEHUS sSIBJICHUH OKPY/KarOLIEr0 mupa " TIPOHCXOJIATIMX
B HEM HM3MEHEHWH, yMeHus jenarbh OOOCHOBaHHBIC 3aKMIOYEHMS HA OCHOBE HAyYHBIX bakToB H
HAMEIONUXCS JAHHBIX C HENbI0 NOIYYEeHHs TOCTOBEPHBIX BEIBOOB;

CIIOCOBHOCTH CAMOCTOSTENHHO MCIONb30BATh XMMIUECKUE 3HAHWS JUIA PEIICHHs IpodieM B
peaTbHBIX KU3HCHHBIX CHTYallHsAX; .

HHTepeca K O3HAHHIO W HCCIEN0BATEILCKOM IEATENbHOCTH;

FOTOBHOCTH H CIIOCOBHOCTH K HeNpephIBHOMY O0Opa3OBaHHMIO M  CaM00OpPa30BaHHIO,
K aKTHBHOMY IIOJTy9YEHHUIO HOBBIX 3HAHHH 10 XHMMUH B COOTBETCTBHH C XKH3HCHHBIMH OTPeOHOCTAMH;

uHTepeca K 0COGEHHOCTSIM TPy/a B PasIu4HBIX chepax npohecCHOHAIBHOM AeSTeTbHOCTH.

12.8.5. MeTanpeAMeTHEIE  pe3ylNbTaThl ~ OCBOeHHs  yd4ebHOro  mpeiMera «XAMHA)
Ha ypOBHE cpe/iHero obmero obpasoBaHus BKIIOYAIOT:

sgauuMeble Ui (QOPMMpPOBaHHMS MHDOBO33pEHHA O00YyYalOMMXCs —MEXKIMCIHUILUTAHAPHBIE
(MeKIIpeIMeTHBIE) O0MIeHay HbIe MOHATHS, OTPaXKAIoIHe UEeTOCTHOCTR Hay4yHOM KapTHHBI MHpa U
crenupuKy METOJIOB IO3HAHUS, UCTIONB3YEMBIX
B €CTEeCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, YHCPrusd, ABIEHHUE, IPOLECC, CHCTEMA, Hay4HBIH (AaKT,
IIPHHIMAI, THIOTE33, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICJOBAHHE, HaOIroleHue, HM3MEPCHHE,
9KCIIEPUMEHT H JAPYTHE);

yHUBepCAIbHbIe yueOHble AEHCTBHUs (IIO3HABATENBbHBIC, KOMMYHHKATHBHEIC, peTyJISTHBHEIE),
obecnieanBaromue bopmMHpOBaHHE () YHKIIMOHAIBHOM rPaMOTHOCTH
¥ CONUATBHOM KOMIIETEHIIMH 00yYaronuXcs;

C1rocoOHOCTE oOygaromuxcs HCIIOJIB30BATh OCBOCHHBEIE MEKTUCIATUTHHAPHEILE,
MHpPOBO33pEHYCCKHE 3HaHMA H  YHHBEPCAJLHBIC yueGHBle JeifcTBHS B  IO3HABATEIBHOH
M COIMAILHOMN IPaKTHKE.

12.8.6. MeTtanpenMeTHEE PE3yIbTATBl OTPAKAIOT OBJAJICHUE YHHBEPCATLHBIMU y4eOHBIMH
TI03HABATEBHBIMU, KOMMYHHKATHBHBIMH W PEryJIATHBHBIMU ICHCTBHAMA.

12.8.6.1. OBrajieHre yHEBEPCATBHBIMH yueOHBIMH TO3HABATEBHBIMH JNCHCTBUSIMH:

1) Ga3oBEIe IOrUYECKHUE JICHCTBUS:

camocToATe bHO  (GopMynHpoBaTh W @KTyalH3HpOBaTh npobieMy,  BCECTOPOHHE
eé paccMaTpUBarh;

ONpefeNaTh LeNd JeSTeNBHOCTH, 3ajaBas TapameTpsl ¥ KpHTCpHM HX JIOCTHXXEHHU,
COOTHOCHTB PE3Y/ILTATHI AeATETBHOCTH C IOCTABICHHBIMH IEIIIMH;

HCIIONB30BaTh I[IPH OCBOCHHM 3HaHM# NpHUEMEI JIOTHYECKOro MBIIUICHHL — BBIICIATE
XapaKTepHEIE IPH3HAKH OHATAN ¥ yCTaHABIMBATH AX B3aMMOCBA3B, HCIIONB3OBATE COOTBETCTBYIOIIIUE
HOHSITHS JUIs OOBACHEHHS OTJENEHEIX (AKTOB ¥ ABJICHUH;

BBIOHpATh OCHOBAHHUS ¥ KDHTEPHH U KIIACCH(QUKAIMH BEMECTB A XUMUIECKUX peaKIvi;

YCTAHABITMBATH [PUYMHHO-CIIEICTBEHHBIE CBS3H MEXKTY H3YIaCMbIMH ABICHIIMH;

CTPOMTH IOTHYECKHE PacCykueHus (AHAYKTHBHBIE, NEXYKTHBHBIC, 1O aHAJIOTHH), BBIABJIATH
3aKOHOMEPHOCTH M IPOTHBOPEYMs B PacCMaTpUBACMBIX ABJICHUAX, GopMyTHpOBaTh BBIBOJBI H
3aKIIIOYCHHUA;

[PEMEHATh B IpONEcce NO3HAHWA, WCTONb3yeMble B XHMHUH CHMBOTHHCCKHC (3HaKOBEIE)
MOJIeNH, MpeoOpa3oBBIBATE MOJCHBHBIE MPEACTaBICHAA — XUMHAYECKHH 3HAK (CHMBOJI) 3JIEMEHTA,
XHUMHYECKas dopmyna, ypaBHEHHE XHMHUYECKOU peaKluu -
IIpH pelleHuH y9eGHBIX M03HABATENbHbIX M NPaKTHIECKHX 3a/at, IPUMEHATE Ha3BaHHBIE MOJIENBHBIE
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TIpE/ICTABNEHNAs JUIA BBISBICHHSA XapaKTEPHBIX MPH3HAKOB H3YdacMbIX BEIECTB M XHMHUYCCKHX
peaxiui.

2) 6a3oBble HCCIIEI0BATEILCKHE JACHCTRBH

BJIAJEeTh OCHOBAMH METO/I0B HAYYHOIO MO3HAHUSA BEIECTB K XAMHICCKUX peaxIuif;

dopmynupoBaTh meMM M 3a1aYM  HCCICAOBAHUA, ACIONB30BaTE  IIOCTaBJICHHBIC
¥ CaMOCTOSTENBHO C(OPMYTHMpOBAHHBIC BONPOCK B KauecTBe MHCTPYMCHTA MIO3HAHMSA
¥ OCHOBEI ZU1st (JOPMMPOBAHIS THIIOTE3HI 10 IPOBEPKE MPABHITbHOCTH BBICKA3HIBACMBIX CY)K/ICHHH;

BlANETh HABBIKAMM CAMOCTOSITENBHOrO IUIAHMDOBAHHMS M TPOBEJCHHA YHCHHGCCKHX
SKCIIEPAMEHTOB, COBEPINCHCTBOBATh YMCHHS HaOMONATE 3a XOJOM IIpolecca, CaMOCTOATEIBHO
IPOTHO3MPOBATh €ro  pesyisrar, (opmyIupoBaTh 0600mEeHHs ¥ BHIBOABI OTHOCHUTENBHO
JIOCTOBEPHOCTH Pe3yNbTaTOB HCCIe/IOBAHMUs, COCTAaBIATH 000CHOBAHHBI OTYET O IPOJIENAHHOMU
pabore;

npuoGpeTaTh ONMBIT y4EHUIECKOH HCCIIeN0BATENECKOM B MPOSKTHOH JEATEIbHOCTH, TPOABIIATE
CII0COGHOCTh M TOTOBHOCTh K CAMOCTOATETSHOMY IIOMCKY METOJI0B PeIICHUS MPaKTHHCCKHX 3akat,
NPUMEHEHHIO Pa3IHYHBIX METO/I0B MO3HAHHA.

3) paGota ¢ uH(pOpMAaIHeH:

OPHEHTHPOBATECH B PA3/IMYHBIX MCTOYHHKAX pHpopManEy (HaydHO-IOMyJISpHas JATCpaTypa
XMMHUECKOr0 COZEpXKAHHs, CIPAaBOYHBIE II0COOMA, PECypPChl Wnrteprera), aHAIW3HPOBATH
AH(QOPMAIIHMIO PA3IHYHBIX BHJ0B ¥ (OPM MPE/ICTABICHHS, KPHTHICCKH OIICHHBATE €€ JOCTOBEPHOCTD
¥ HEIPOTHBOPEYHBOCTD;

(DOpPMyYIHpOBATh 3aUpOCK M TPAMEHATH PasIHIHBIC METOABL TPH moucke W OoTOope
nHpOopManuK, HeOOXOUMOMN I BHIIOTHEHUA yueOHBIX 3a/1a4 ONPEASIEHHOTO THIIA;

IpHOOpeTaTh ONBIT HCHOIb30BAHU HHPOPMAHOHHO-KOMMYHHKATHBHBIX TEXHONIOTHH H
pa3IIIHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATEIBHO BHIOHPATh ONTHMAIBHYIO (OpMY NPEICTaBICHHA pH(OpManuu  (CXEMBL,
rpaduKky, TEarpaMMBbl, TaOHIb], PUCYHKA H opyrue);

HCIIONE30BaTh HAYYHbIH A3BIK B Ka9eCTBE CPE/CTBA IIPH paboTe ¢ XHMAYECKOH uHbOpMALMEH:
IIPHMEHATH MEKIIpeIMETHEIE (pusmueckue H MaTeMaTHIecKHe) 3HAKH
¥ CEMBOJIBL, popmyIbl, abOpeBHATyphl, HOMCHKIATYDPY:; :

HCIIOB30BATH | MPeoGpa30BEIBATH 3HAKOBO-CHMBOJINYECKHE CPE/ICTBA HATIIAHOCTH.

12.8.6.2. OBnajgenue yHHBEPCAILHBIMUA KOMMYHHKaTHBHBIMH JICHCTBHAMHA:

3amaBaTh  BONPOCKI 1O  CymecTBy  OOCyXmaemod — TeMbl B  XOIC amanora
W/WTM  JUCKYCCHHM, BBICKasbiBaTh HAed, (OpMyIHpoBaTh CBOH [peIOXKEeHHs  OTHOCHTEIBHO
BBITIOJTHEHHS IIPETIOKEHHOM 3a/1a9H;

BBICTYTIATh C [PE3CHTAlMell pe3yibTaToB [MO3HABATENLHON JEATETbHOCTH, MOMYyHCHHBIX
CAMOCTOSITEIGHO WM COBMECTHO CO CBEPCTHHKAMHM NPU BBITONHEHHH XMMHYECKOro IKCIIEPHMEHTA,
NPaKTAYECKOH PaboTBl IO HCCIENOBAHHIO CBOMCTB M3y4aeMBIX BEINECTB, PeaNH3aLHH yueOHOro
MIPOEKTa 24 ' hopMyIHPOBATE BBIBOJIBI
IO pe3y/bTaTaM NPOBENEHHBIX MCCIEIOBAHHH MyTEM COIIaCcOBAHHA no3anui B Xoje 00CYXKICHAS H
oOMeHa MHEHHSIMHU.

12.8.6.3. OBnajeHue YHHBEPCATEHEIMA PETY/ITHBHBIMA JEHCTBAMH:

CAMOCTOSITENBHO IUIAHAPOBATh M OCYIIECTBIATH CBOI IO3HABATENBHYIO JCATEIBHOCTD,
ompeneiss e IeNM M 337a9M, KOHTPOIMPOBATE U MO MCPe HE0OXOIMMOCTH KOPPEKTHPOBAaTh
mpejylaracMeif . @IrOpUTM nercTBHi pH BBITIOJTHEHAH yuaeOHBIX
U WCCIeNOBATENBCKMX 3ajad, BhiOMparh Hamboree s(dexTHBHBI Ccmocod HMX  PCIICHHA
¢ y4&TOM IOy 4eHHs HOBBIX 3HAHUH O BEMIECTBAX H XUMHUHYCCKHX peaKIHAX;

OCYIECTBNAT ~ CAMOKOHTPONb ~ CBOGH  JEATENbHOCTA  Ha OCHOBE  CaMOaHaIM3a
H CaMOOILICHKH. y

12.8.7. TlpeaMeTHBIE pe3yIbTaTHl OCBOGHHS NMPOTPAMMBI CPE/HEIO obmero oOpasoBaHms IO
XUMHM Ha 6a30BOM  YpPOBHE  OpHCHTHpOBaHBl ~ Ha obecriedeHre  IPEUMYINECTBEHHO
o6meobpasoBaTebHON M OOMEKYIBTYPHOH  HOArOTOBKH obygaromuxcs. OHE  BK/HOYAIOT
crenupuueckue LI yIeGHOro mpeaMera «XuMus» HAyJHBIC 3HAHUS, YMEHHSA U criocoObl aeHCTBAN
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o OCBOEHHIO, HMHTEPIpETAIHN
¥ Tpeobpa3soBaHMIO  3HAHWA, BHABI  JIEATENBHOCTH IO MONYYEHHIO  HOBOTO  3HAHHSA
¥ NPUMEHCHHIO 3HAHWH B PasIMYHBIX y4eOHBIX M PEATBHBIX JKU3HEHHBIX CHUTYallsX, CBASAHHBIX C
xumueil. B mporpaMme no XMMHH IIPEIMETHBIC Pe3y/IbTaThl IPSCTAB/ICHE! IO ToJIaM W3y4eHHsL.

12.8.8. K xommy obydenus B 10 Kiacce HPEIMCTHBIC PE3YILTATEI OCBOEHHS Kypca
«Opranugeckas XUMHAL) OTPayKarOT:

chOopMHEPOBaHHOCTh IpeCcTaBICHAH 0 XUMHYECKOR COCTaBJISOILIEH
ECTECTBEHHO-HAYYHO!M KapTHHBI MHpa, pONM XMMHH B  TO3HAHMH ABJICHWH  TPHUPOJEL,
B (OPMUPOBaHMH MBIIUICHHA H KyJIbTYpel JHTHOCTH, eé (yHKIMOHATBHOH I'PaMOTHOCTH,
HeobOXOEMOH /IS PEIIeHHs] NPaKTHYECKHX 3a/ia9 M IKOJIOrHYeCKH 00OCHOBAHHOIO OTHOIIEHHS K
CBOEMY 3/I0POBBIO ¥ IIPHPOHON CPe/e;

BIAJIeHHE CHCTEMOH XMMHYECKHX 3HAHUHA, KOTOpas BKIFOYACT:

OCHOBOIIOJIATAIONIHNE TIOHATHA (XMMHYECKHH 3JI€MEHT, aToM, 3JICKTPOHHAA obonouka aroma,
MOJTEKYJa, BAJIEHTHOCTb, 3IEKTPOOTPHILATENBHOCTb, XHMHHUCCKAT CBA3b, CTpyKTypHas (opmyna
(pasBépHyTas ¥ COKpamEHHas), MOJb, MOJspHAA Macca, MOJIApHBIH OOBEM, YTJIEPONHBIH CKEJeT,
(yHKIMOHANBHAY TpyNIa, pajdKal, H30MEepHd, H30MCpHL, FOMOJIOTHYECKHH pAd, T'OMOJIOTH,
YIIEBONIOPOIBI, KACIOPOJ B a30TCO/AEPIKAIIME COSTHHEHHS, MOHOMED, IoMMeEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYISIPHbIE COSTHHEHHS);

TEOpHH M 3aKOHBI (TeOopHs CTPOCHHs OpraHHHYECKMX gemects A.M. bytiepoBa, 3aKOH
COXpaHEHHs MacChl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJTAYECKHH A3BIK XUMHH;

MHpPOBO33peHUeCKHe  3HAHWs, JieXalue B OCHOBC MOHHMAHHUg  TPUIHHHOCTH
H CHCTEMHOCTH XAMHYECKHX SBJICHHM, (PaKTOTOTHIECKHE CBEACHHA O CBOHCTBAx, COCTaBe, MOTYICHHH
7 6e30MacHOM  MCIONB30OBAHAM  BAXKHEHNIMX  OpPraHMYecKHX  BEmMECTs B OBITY
¥ NIPaKTHYECKOH IeATEIbHOCTH YE/I0BEKa; y

chOpMUPOBAHHOCTH YMEHHI BBIBILTE XapakTEpHLIC MPU3HAKH MOHATHHM, YCTAaHABIMBATE HX

B3aUMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIIHE MOHATHS
TIpY ONHCAHHH COCTABA, CTPOCHUS 1 NPEBPAIeHAI OPraHecKuX COeTMHCHHIA;
copMHPOBAHHOCTD yMeHuH HCITONB30BATh XUMHAYECKYIO CHMBOIIHKY

JUIL COCTaBJIEHHS MOJIEKYISPHBIX M  CTPYKTYPHBIX (pa3BEpHYTOH, cokpaméHHoi) QopMyl
OpraHA4ecKuX BEIECTB H ypaBHEHHH XUMHYECKHUX peaKimi, W3rOTaBIMBATh MOJICIH MOJICKYI
OpraHM4YecKuX BEIIECTB i HIUTFOCTPAIAR AX XHMHYECKOTO
¥ IIPOCTPAHCTBEHHOrO CTPOCHHUS;

cpOpMHEPOBAHHOCTh YMEHHH YCTaHABIWBATH MPUHAIEHKHOCTE A3YYeHHBIX OPraHuYeCKHX
BEIECTB [0 WX COCTaBy M CTPOCHHIO K OTpPeJeNEHHOMY KI1accy/rpyTine CoeHHEHHH (YTICBONOPOE,
KECTIOPOJI ¥ 230TCOEPYKAIIIE COSAMHEHHS, BEICOKOMOICKY ISPHBIC COeIUHEHMs), 1aBaTh MM Ha3BAHHA
no cucremarmueckoit Homenkiarype (IUPAC), a Taxke MOPHBOIHTD TpUBUAJIbLHBIC HA3BAHUS
OTNENBHEIX OPraHMYEeCKHX BEHIECTB (ITHICH, NPOMAICH, AlETHICH, 9TUJIEHITIAKONb, TIIHICPUH,
deno, GopmaTbIerus, aneTanbAerhl, MypaBbHHAd KACIOTA, yKCYCHasi KHCIIOTa, OJIEHHOBAA KHUCIIOTa,
CTeapHHOBasA KHCIIOTa, I0K03a, PPyKTO3a, Kpaxmall, HEUI0N03a, [JIHIHH);

chOPMHPOBAHHOCTh YMCHHA ONpPEACIATE  BHIbI XUMHAYECKOH CBA3M B OPraHHYECKHX
coeMHeHNsX (O[MHAPHBIC M KPATHBIE);

¢ OpPMHPOBAHHOCTH YMEHUS [IPHMEHSATH TOJOKCHHIA TEOPHH CTPOEHHA OPraHHYeCKAX BEIIECTB
AM. Bytieposa Uit 00BACHEHHS 3aBACHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUI; 3aKOH
COXPaHEeHHU MacChl BEIIECTB;

cOPMHPOBAHHOCTE ~ YMEHHH  XapakTepusoBarb — COCTaB, cTpoeHne,  (u3MUECKHe
Jd XHMHUECKHE CBOWCTBA THIMYHBIX IpPEACTABUTENCH pasiIHYHBIX KIACCOB OpraHAYECKUX BEIICCTB
(MeTaH, STaH, STHIEH, IPONWJICH, AlCTHICH, Oyramaen-1,3, metunbyTaguen-1,3, GeH30l, METAHOIL,
3TaHOJ, STHIEHIJMKONb, IIMIEpHH, (EeHol, aueTanbICrii, MypaBbHMHas W YKCyCHas KHCIOTEL
[IOKO033, KpaxMmall, IEIUToNo3a, aMHHOYKCYCHAA KUCNOTA), WULOCTPHPOBATH TCHETHYISCKYIO CBA3D
MEXIy HHAMH YPaBHEHHSMH COOTBETCTBYIOMIHX XUMHAYECKAX peakumii C HCIOJIBE30BAHHEM

CTPYKTYPHBIX QOpMYJL;
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chOPMUPOBAHHOCTS YMEHHS XapaKTepH30BaTh HCTOYHHKH YIIIEBOJOPOHOLO CHIPB (aedTs,
NPUpPOJHEIA ra3, Yrojb), CIOCOOBI HX nepepabOTKH ¥ IPAKTHYECKOE MTPHMEHEHHE MPOAYKTIOB
. mepepaboTKH;
c)OpMHPOBAHHOCT YMEHHH NPOBOIUTH BEIYHCIICHHA 10 XUMHYCCKUM YpaBHCHHAM (macchl,

00BéMa, KOJTMYEeCTBA HCXOJHOTO BEILECTBA AITH POIYKTa peaxiuy
[0  W3BECTHBIM  Macce, O00BEMY,  KOJMYECTBY  OJHOTO M3~ HCXONHBIX  BEHICCTB
WJTH TIPOIYKTOB PEaKilyu);

chOpMHUPOBAHHOCTE YMEHHH BIANeTh CHCTEMOH 3HaHUH 00 OCHOBHBIX METOJ[@X HAy4HOro
[O3HAHMS, UCTIOIB3YEMBIX B XHMHH IIPH M3Y4YECHHH BEIIECTB H XMMHHUECKHX spneHnil (HabmoxeHune,
W3MepeHue, SKCIEPAMEHT, MOJETMPOBAHUE), HCIIOIB30BaTh CHCTEMHBIC XHMIYCCKHE 3HAHUA JUISL
NPUHATHS pPElIEHHMH B KOHKPETHBIX >KH3HCHHBIX CHUTyallHsiX, CBA3AHHBIX C BellleCTBAMH H HX
NIPUMEHEHHEM;

cOpPMUPOBAHHOCTE YMEHH# COOMIONATh NpaBAia MOJB30BAHHA XMMHYECKOH TOCyIoN H
nabopaTopHbIM 000pyJOBaHHEM, & TAKXKE IpaBHIId obpalenus C BEMECTBAMH B COOTBETCTBHH C
MHCTPYKIUSMHY 10 BHITOJHEHHIO 1a00paTOPHbIX XHMHICCKHX OIBITOB;

chOPMHUPOBAHHOCTh yYMEHHMH [UIAHMPOBAaTh H  BHIIOMHATH XVMHYECKHH IKCIEPHUMEHT
(IpeBpAIeHHs OPraHMYeCKHX BEIIECTB IPH HATPEBAHHM, MONYdCHHE STHJICHA M H3y4EHUE €ro
CBOMCTB,  KAYeCTBCHHBIE  PEAKIMH  OPTaHWYECKHX  BEIECTB,  JICHATYPAltMA OelKoB
[IpH HarpeBaHMH, [BETHHIE PEaKIMH 6eJIKOB) B COOTBETCTBHHM C IpaBHJIaMH TCXHHKH 0e30MmacHOCTH
npu ofpalieHHH C BEMECTBAMH M JabOpaTOPHBEIM 06OpyNOBAHHEM, IPEICTABIATE PE3YIbTATEI
XHMHUECKOr0 OSKCIEpHMEeHTa B (JOpME 3aluCH YPaBHEHUH COOTBETCTBYIOMIMX peakuui u
hopMyYIUPOBATH BEIBOJIBI HA OCHOBE STHX PE3YIHTATOB;

c(OPMHPOBAHHOCTD yMEHHH KPHTHYECKH aHATH3UPOBATH XHMHHCCKYIO nHdOpMAaIHIO,
IOJIy4aeMyI0 U3 pa3HbIX HCTOIHHKOB (CPEICTBA MaccoBoil mu(opMmarmu, IHTepHeT U IPYTHX);

chopMHEPOBAHHOCTE YMEHHMH COOIIFOMATE MpaByIla SKO0IOrHIECKH 1eneco00pa3sHoro MOBEACHUA
B OsTy H®  TpPYAOBOM  [AeATENBHOCTH B IEIAX  COXpaHCHMS — CBOCTO 3[0POBbA
W OKpy)alolmleil IPHUPOMTHOM CpPE/bl, OCO3HABATh OMACHOCTH BO3/IeliCTBHS HA JKUBBIE OPraHU3MBI
OIpe/IeIEHHBIX OPraHHYeCKUX BEINeCTB, MOHMMAas CMBICI IOKA3aTellA [TJIK, moscHATE Ha MpHUMepax
crioco6bl YMEHBIIECHHS U IPEIOTBPALLEHHA HX BPEIHOTO BO3/ICHCTBYS HA OPraHU3M YCIOBEKa;

JUTS O6YUAONIEXCS C OrPAHMYCHHBIMA BO3MOKHOCTAMHE 3/[0POBBS: YMEHHE NPUMCHSTE 3HAHHA
06 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHMS BEIIECTB ¥ XUMUYCCKUX SBJICHHH;

I cilenblX ¥ cnaboBuaAmmx OOydaIOIMXCsA: YMEHHE HCIOIb30BaTh penbedHO TOYETHYIO
cucreMy obo3HageHuit JI. bpaist i 3anHCH XUMAICCKAX dopMyIL.

12.8.9. K xormy obyduenns B 11 Kiracce IpeIMETHEIC Pe3yJIbTaThl OCBOCHHA Kypcd «Obmas u
HeopraHm4ecKas XMMHs» OTPaKaroT:

chopMHpPOBaHHOCTD [peCTaBICHHA: 0 XUMHAYECKOH COCTaBIIAIOIIEH
eCTECTBEHHO-HAYUHOM KAPTHHBl MHPa, pOIM XHAMHM B IO3HAHHMH ABJICHHHA  TIPHPOIBL,
B (OpMHPOBAHHM MBIIUICHHA M KYIbTyphl JHIHOCTH, eé (yHKIMOHATBHOM TI'PaMOTHOCTH,
HEeOoOXOIUMOM Ul pelIeHHs NPAaKTHYSCKHX 3a1ad H IKOJOrHYeCKH 060CHOBAHHOI'O OTHOIICHHA K
CBOEMY 310POBBIO H IPHPOJHOM Cperie; _

BJIaZieHAE CHCTEMOM XAMUYECKUX 3HAHUH, KOTOpas BKIIFOYALT:

OCHOBOIIOJIATAIOINHE TTOHATHs (XMMIYeCKUM 2/IEMEHT, aToM, H30TOI, S-, P-, d- 3meKTpOHHBIE
opOuTany aTOMOB, HOH, MOJICKYJIa, MOJIb, MOJSIPHBIH 00BEM, BaJICHTHOCTD, 3JI€KTPOOTPHLIATEIBHOCTD,
CTEIIeHb OKHC/IEHWs, XUMHYeCKas CBsi3b (KOBQJICHTHAs, HOHHA], MeTallMdeckad, BOJIOPO/IHAs),
KPHCTAUTHYECKAs PEMETKA, THIBI XHMHICCKHUX peaKmuii, pacTBOP, JMEKTPOJIHATHI, HENEKTPOIATEL,
SMEKTPOIHTHYECKas TUCCOIMAINS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTD XMMHAYECKOH peaKIiu,
XUMHYECKOE PABHOBECHE);

TeOpHH M 3aKOHBI (TEOpHA JIEKTPOIMTHYECCKOH MHCCOIMAIIH, MEPUOINYECKHN 3aKOH
JL.U. Menneneesa, 3aK0H COXpaHeHHus Macchl BEILECTB, 3aKOH COXpaHeHHs
W NpeBpalleHHs SHEPIrHM IPU XHMHYCCKHX peaKIuax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH A3BIK
XEMMH, MEPOBO33PEHUECKHE 3HAHNS, JIeKAIIHE B OCHOBE MOHMMAHFA IPUYMHHOCTH ¥ CHCTEMHOCTH
XUMAYECKHX ABICHNH, (aKTONOrHYeCcKHe CBEIeH s 0 CBOKCTBAX, COCTaBE, MOy CHIH u Oe3omacHOM
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ACIIONB30BAHMM BAKHEHMITHX HEOPraHHIecKHX BEIIECTB B OBITY H MPaKTHYECKOH MEATENBHOCTH
4eoBeKa,

chOpMHUPOBAHHOCTh YMEHHH BBIABIATH XapaKTEPHBIC IPU3HAKH [IOHATHH, YCTAaHABIMBATE HX
B3AMMOCBS3b, MCIIOIB30BaTh COOTBETCTBYIONIME MOHATHS PY OMACAHUH HEOPraHMYECKIX BCIICCTB H
WX [peBpaleHHH;

cthopMHPOBaHHOCTD yMeHui HCIONIBE30BaTh XMMHYECKYIO CHUMBOJIHKY
I cocTaBieHHs (OpMyJl BEMIECTB H YPAaBHEHHH XHMHYECKHX peakiui, CHCTEMaTH4eCKyIO
momenxiarypy (IUPAC) u TpHBHATbHbIE Ha3BaHMS OTACTBHBIX HEOPraHMHYECKHX BCIICCTB (yrapHbiit
ras, YIJIEKHCIBIH ra3, aMMHak, rami¢Has H3BECTb, HeraméHas H3BeCTh, ITATbEBas COJa, MHPHT H
Ipyrue);

cOpMHPOBAHHOCTE YMEHHN ONpEeNsTh BAJICHTHOCTh M CICMCHL OKHCIICHHA XHMHUYECKHX
3EMEHTOB B COEIMHEHMSX DPasIM4HOrO COCTABA, BHJI XHMUYECKOH CBA3H (koBaeHTHAs, HOHHAA,
MeTauI4decKasi, BOJOpPOJHAs) B COCHMHEHMAX, THII KPHCTAUIHYECKOH pemeTKd KOBKPETHOTo
BelnecTsa (aTroMHas, MOIEKY/IApHas, HOHHAs, MeTaJUIigecKas), XapakTep ¢pe/ibl B BOJHBIX pacTBoOpax
HEOPraHUYECKHX COeTHHEHMH;

c)OPMHPOBAHHOCTE YMEHHIl YCTaHABIMBATH NPHHAIEKHOCTE HEOPraHAICeCKIX BEIIECTB 110
HX COCTAaBy K ONpPEACTEHHOMY KiIaccy/Tpymie CoefnHeHuH (mpocThle BemecTBa — METAlIBl X
HeMETAUTbI, OKCHIBI, OCHOBaHHsI, KUCIIOTBI, aM(pOTEpHbIC THAPOKCH/IBL, COJIH);

c(hOPMHPOBAHHOCTE YMEHHH PaCKPHIBATE CMBICIT MEPHOAIECKOTO 3aKOHA JLU. Menneneesa 1
JIEMOHCTPHPOBATh ero CHCTEMATH3UPYIONIYIO, 00BACHUTENBHYIO
¥ IPOrHOCTHYECKYIO (QyHKIAH;

c)OPMHPOBAHHOCTh YMEHMH XapakTepH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
sneMenToB 1-4 mepuonos IlepHOJMYECKOH CHCTEMBI XHMHYCCKHX IJIEMCHTOB J.A. Menneneesa,
MCTIOB3YS TIOHATHS «S-, P-, d-3IEKTPOHHBIC OpOMTATHY, «IHEPreTHYecKHe ypOBHHY, OOBACHATH
3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB XHMUYECKHX JJICMCHTOB M MX COSMHEHHI MO NepHoJIaM |
rpymmam [leproaudeckoil CHCTeMBI XMMUYECKHX JICMEHTOB JI.A. Menneneesa;

c(hOpPMHPOBAHHOCTE YMEHHI XapaKTepH30BaTh (ommceIBaTh) OOIIAE XHMHYECKHE CBOMCTBA
HeOPraHHYecKHX BEMECTB PA3MYHBIX KIACCOB, MOATBEPIKAATE CYMICCTBOBAHNE reHEeTHYeCKOH CBSA3H
MEXIy HEOpraHHYeCKMMH BEIIECTBaMH C IOMOIIBIO ypaBHEHHH COOTBETCTBYIOIMX XHMHYCCKHX
peaxIiui;

chopMHPOBAHHOCTD yMEHHUS K1accuUIUPOBATE XAMUYECKHE peaxmun
110 pa3JMYHEIM HpH3HAKaM (YUCILY M COCTAaBY PearHpyroluX BEIICCTB, terioBoMy 3hdexry peakuuy,
H3MEHEHHIO CTENeHeH OKUCIIEH)s IEMEHTOB, 00paTHMOCTH PEaKIHH, yIacTHIO KaTam3aTopa);

chOpMHPOBAHHOCTE YMEHHH COCTaBJIATE YPABHCHHA peaxuuif pasIM9HBIX THIIOB, NONHBIC H
COKpaInEHHBIE ypaBHEHHSA peaKIHi HOHHOTO obMmeHa, YUHTHIBAs yCIIOBHA,
TpY KOTOPBIX 3TH PEaKIAH UAYT 10 KOHIE; .

cOpMHPOBAHHOCTE YMEHHUH MPOBOJUTH PEAKIHH, NOATBEPIKAAIOIIHE Ka4ueCTBEHHBIA COCTaB
pa3NMYHBIX HEOPraHMYECKHX BEIIECTB, Pacro3HaBaTh ONBITHBM MyTEéM HOHBI, NPHCYTCTBYIOIIHUE B
BOJHBIX PACTBOPAX HEOPraHWYECKHX BEIIECTB;

chOpPMHPOBaHHOCTS YMEHHMH pacKphIBAaTh CYIIHOCTH OKHC/IHTEIHHO-BOCCTAHOBHTEIBHBIX
peaKI|ii MOCPeACTBOM COCTABIICHUS 3/1EKTPOHHOIO HanaHca ITHX peaKIhii;

cOpMHpPOBAHHOCTh YMEHHH OOBACHATE 3aBHCHMOCTE CKOPOCTH XAMHMYECKOH peakiHd OT
pasTHYHBIX (haxTOpOB; XapakTep CMEeIeHHs XHMHYECKOI0 paBHOBECHS
B 3aBHCHMOCTH OT BHemmHero Bosaefictsus (npusmun Jle [llarense);

cOpMHpOBAHHOCTE ~ YMEHHH  XapaKTepu3oBarh — XHUMHIECKHC Iponecchl,  JIeXKallue
B OCHOBE NPOMBIILIEHHOTO MOMYYeHHs CEpPHON KHUCIOTHI, aMMHAKa, a TaioKe copMHPOBAHHOCTD
npescTaBIeHMH 00 OOIEX HAyYHBIX NPHHIMNAX M SKONOTHHECKHX npobieMax XHMHIECKOTO
TIPOU3BOJICTBA,;

chOPMHpPOBAHHOCTh YMEHHH IIPOBOMTH BHMHCIICHHA C HCIIOIb3OBAHHCM HOHATHSL «MaccoBas
JOJS BEIIeCTBAa B PACTBOPE», OOBEMHBIX OTHOIICHMH Tra30B IPH XMMHYECKHX peaKIuax, Macchl
BeIecTBa WM 06BEMA ra3oB 10 W3BECTHOMY KOIMYECTBY BEINECTBA, MACcCe WM 00BEMY OJIHOTO H3
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YUacTBYIOIMX B PEaKIWH BELIECTB, TEILIOBOTO y(dexra peaxiMm Ha OCHOBE 3aKOHOB COXPaHCHHA
MAcChl BEIECTB, [IPeBpalleHus U COXPaHCHMS SHCPTHH;

copMEpOBaHHOCTE YMEHHH COOMONATH MpaBHiIa MONB30BAHMA XAMHYECKOH ITOCYNON H
nabopaToOpHEIM 00OpYIOBaHMEM, a TAKXKE NpaBH/IA obpaienus ¢ BEMECTBAMA B COOTBETCIBHH C
MHCTPYKITUSIMY 10 BHIOJTHEHHIO 1a00PaTOPHBIX XHMHYCCKHX OTBITOB,

cOpPMHPOBaHHOCTh yYMEHHH IUIAHAPOBAaTb M  BBIIOJHATH XAMHYECKHH OKCICPHMEHT
(pa3iokeHHe TEPOKCHA BOJAOPOAA B IPHCYTCTBHH KaTalH3aTopd, ompeeNieHHe Cpeabl PacTBOPOB
BEIIECTB ¢ MOMOINBIO YHHBEPCATFHOIO MHIMKATOPA, BIMSHHE PA3IHIHBIX (akTopoB Ha CKOPOCTH
XVMHYECKON peaKIiH, Peakii HOHHOro 0OMeHa, KaueCTBEHHbIC PEAKINT Ha cynbdar-, kapboHar- |
XJIOpHI-AHMOHB], HA KATHOH aMMOHHS, PeIICHHE SKCTIEPUMCHTANBHBIX 3a/@ad no Temam «MeTaib U
«HeMeTauTs») B COOTBETCTBUH C NPABHJIAMH TEXHUKH 0€30MaCHOCTH IpH o0palieH:H ¢ BelecTBaMu
¥ 1abopaTopHEM 000pYIOBAHUEM, IIPEJICTABIATE PE3YJBTATEL XUMHIIECKOTO SKCIIEpUMEHTa B opme
3QIWCH ypaBHEHHH COOTBETCTBYIOIIMX PEAKIHH H (bopMyIMpoBaTh BBIBOJABI HA OCHOBE OTHX
PE3yIbTATOB;

c()OPMHUPOBAHHOCTS YMEHHH KDHTHIECKH AHATM3UPOBATE XUMHICCKYIO aHGOpMAIHIO,
TIOJTyJaeMyIO W3 PasHBIX HCTOYHHKOB (CpelcTBa MACCOBOH KOMMYHHKAIHH, VIHTepHeT B IPYTHX);

c(hOpMHPOBAHHOCT YMeHHH COBIIO/aTh IpaBHJIa SKOJIOTHICCKH neaecoo0pasHoOro MOBEACHHS
B OBITYy ¥  TPYAOBOH  JNEATENBHOCTH B  LENAX  COXPAHCHWS  CBOCTO 3[I0POBbs
A OKpyXarolieil IPHPOIHOM Cpebl, 0CO3HaBaTh OMACHOCTH BO3ACHCTBHA HA JXKHBBIE OpPraHH3MBI
ompeaenEHHbIX BEILECTB, [IOHUMAs CMBICI moxasaTens ITAK, MOSICHATH
Ha [pHMepax chnocoOsl YMCHBIICHHS ¥  IpPEJOTBPAICHHS HMX  BPEIHOTO BO3EHCTBHA
Ha OpraHu3M 4ejIoBeKa;

U1 06YHAIOIIIXCS ¢ OTPAHHYEHHBIMA BO3MOXKHOCTAMH 3/[0POBbSI: YMCHHE NPUMEHATE 3HAHUA
06 OCHOBHBIX JOCTYIHBIX METO/AxX NO3HAHHA BEIECTB X XUMUUCCKAX SIBIICHHH;

U CIenbIX H cnaboBHAAIIMX OOYYArOIIUXCsa: YMEHHE HCIOIb30BATh penbeHO TOUEIHYIO
cucreMy obosnagenuit JI. Bpaiins Ui 3anHCH XAMAHECKHX dbopmyIL.
TEMATHYECKOE INTAHUPOBAHUE
XMMUS BA30BbI YPOBEHD

10 KJIACC
HaumeHOBaHUE pa3zenoB H TEM Komuuec | Kontpo | [IpakTud | DIEKTPOHHEIC
IpOrpaMMBl TBO JbHBIE | €CKHE (uadpossre)
9acoB pabotsl | paGoTsl | 06pa3oBaTeIbHEIC
pecypcsl

Pasznesn 1. TeopernyecKne 0CHOBBI OpraHH9IecKoi XHMHH

1.1 | [Tpemmer OpraHAYECKOM XHMHUH. 3 https://uchebnic.mos
Teopus CTpOEHHUS OPraHAYeCcKuX .ru/catalogue
coepuaenni A. M. byriepoesa

Paznen 2. YriieBoaopoabl

2.1 | IIpepensHBIE YTIIEBOAOPOIBI — 2 https://uchebnic.mos
aJIKaHb! ru/catalogue

2.2 | HempeneabHBIE YTIIEBOIOPO/IBL: 3 1 https://ypox.p¢
AIKEHBI, AIKAJIUCHE], ATKUHbI

2.3 | ApomaTHdecKue yriIeBOJOPO/IB] 3 https://learningapps.

org

2.4 | IpupomHBe HCTOYHHKHA 3 1 https://learningapps.
yTIIeBONIOPOIOB U HX nepepaboTka org
HWroro o paszaeiy 11 https://uchebnic.mos

[ .ru/catalogue

Pasxexn 3. Kucinopoacoaeprkamue 0praHudeckue coenHeHHs

17



3.1 | Conuprel. OeHon 3 https://ypox.pd
3.2 | Anpaeruast. KapGoHOBBIE KHCIOTBL 7 1 https://uchebnic.mos
CnoxHbIe 5GP .u/catalogue
3.3 | YrneBoas! 5 1 https://ypox.pd
Wroro no pazjeny 1a
Paznen 4. Azorcojepkaniie OpraHndecKne coelHHEHH S
4.1 | AMuHBL. AMUHOKHCIOTHL. besku 3 https://uchebnic.mos
.ru/catalogue
Hroro no pasmeny 3
Pasnen 5. BLICOKOMOJIEKY JISIPHBIE COeIHHEHHS
5.1 | Ilmactmaccer. Kayaykua. Bosoksa 2 https://uchebnic.mos
ru/catalogue
Wroro mo paszeiy 2
OBIIEE KOJIMYECTBO YACOB 34 2 2
I10 MPOI'PAMME

TEMATHYECKOE IINIAHUPOBAHUE XUMHWA BA30BbIi YPOBEHb

11 KJIACC
Hauvernosarge pasaenos u | KomuyecTBo | KOHTPOJIBHEL IpakTHye | DNEKTPOHHBIE
TEM ITpOrpaMMEI 4acoB e paboThI CKHE (mudpossie)
paboTE! obpazoBaTenbHbIE
pecypcesl
Paznen 1. Teoperndeckne 0CHOBbI XHMHH
1.1 | CrpoeHue aToMOB. 3 https://uchebnic.mos
ITepuoawyecKkuit 3aKOH U 1u/catalogue

[NepuommyecKas cucTeMa
XUMAYECKUX 371eMeHTOB [I.
WU. Meuneneera

1.2 | CtpoeHue BEIIECTBa. 4 https://uchebnic.mos
Msuoroo6pasue BEIECTB ru/catalogue

1.3 | Xamudeckue peakuu 6 1 1 https://ypox.pd
Hroro no pasaeny 13
Paznen 2. Heopranuyeckas XHMHsA

2.1 | Meramist 6 https://uchebnic.mos

ru/catalogue

2.2 | HemeTauisl 9 1 1 https://ypox.pd

2.3 | CpsA3b HEOPraHWYECKHUX H 2 1 https://ypox.pd
OpraHNYeCcKHX BEIIECTB
Wroro o pasjaeny 17 2 3

Pa3pen 3. Xumus | JKH3Hb
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3.1 | Xumus u )KU3HB - https://learningapps.
org
Hroro 1o paszemy 4
OBILEE KOJIMYECTBO 34
YACOB IIO

[TPOTPAMME
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