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PaGouass mporpamMMa 10 XHUMHM CpeJHero obiiero obpa3oBaHMs
pa3paboTana Ha OCHOBe OCHOBHOH oOpaszoBaTensHOM mporpamMmer COO
MOBY COIII Ne 1 r.baiimaka, yreepxaeHHoM mpukazoM Ne 161 ot «31»
arycra 2023 roja, NPUMEPHOM TIPOTPaMMBI CPEIHEro  00LIero
00pazoBaHus, ABTOPCKOM IIPOrPAMMBI no XUMUH A5t
obrreobpazosatensHoil mkonsl Pymzutue, I'. E. Xumus. OcHoBbl o01Lei
xumun. 11 kimacc: yueb. s obmeoOpa3oBar. ydpexaeHui: 0a3zoBbli
yposenr / I'. E. Pymsutmc, ®@. I'. @enpaman. - 12-e wuszp. - M.

IIpoceemenue, 2020,- 159 ¢. : Wi, B COOTBETCTBUM C (elepaibHbiM

rocyJapCcTBEHHBIM 00pa30BaTeNIbHBIM CTaHIAPTOM , C YUEOHBIM [0
MOBLBY COIII Ne 1 r.baiimaxka.

Cpox peammsarnuu: Ha | Trox

Pazpaboruuku: yaurens xumun Uapucosa A.M.

T'ox cocraBnenus — 2023 ron




IMOSACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o X¥MHH Ha YPOBHe cpeHero o0ijero obpa3oBaHust pa3paboTaHa Ha OCHOBE
depepanbHOTo 3aKoHa 0T 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoit @eneparym»,
TpebOBaHMI K pe3y/ibTaTaM OCBOeHHsl (efepasbHON 00pa3oBaTe/bHOM MPOrpaMMbl CPeJHET0
obmiero o6pasoBanusi (POIT COO), mpexacraBieHHbIX B DefepanrbHOM TOCYJAapCTBEHHOM
obpa3oBaTenbHOM cta”gapte COQO, ¢ yuétom KoHreniuu mnpernoaBaHus yueOHOTO rpeaMeTa
«XumMusi» B oOpa3oBaTelbHBIX OpraHu3anusx Poccuiickoii ®Pefepanuv, peanu3yOIMX
OCHOBHBIE OOpa3oBaTe/lbHbIe TPOrPaMMbI, ¥ OCHOBHBIX T0JIOKeHUH «CTpaTeruu pa3BUTHS
Bocriutanuss B Poccuiickot ®epepauuyd Ha mnepuog Ao 2025 roma» (PacmopsbkeHue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOJXO/OB K pa3paboTKe TpOrpaMMbl IO XHMHU, K OIpeJe/ieHut0 o00lei
cTpaTeruu 00yueHUs], BOCITUTaHUsI U Pa3BUTHs 0OYUarOIIUXCsl Cpe/iCTBaMU yueOHOTO TpeMeTa
«Xumus» s 10-11 kmaccop Ha 6a30BOM ypOBHE COCTaBW/IM KOHIIENTYa/bHbIE TTOIOXKEHUS
@®I'OC COO o B3anMO0OYCTIOBJIEHHOCTH Iieiel, COZiep>KaHusi, pe3yJbTaTOB OOydeHus u
TpeOOBaHU K YPOBHIO TIOATOTOBKH BBITY CKHUKOB.

Xumryeckoe o0Opa3oBaHMe, TI0JydaeMoe BBITyCKHHKaMH  001jeoOpa3oBaTebHOM
OpraHu3aljiy, SIB/ISIETCSI HeOTheM/JIeMOW YacTbl0 HX oOpa3oBaHHOCTH. OHO  CIY>KUT
3aBepIIAOIIM 3TallOM peayn3aldid Ha COOTBETCTBYIOIEM eMy 0a30BOM YpOBHe K/THOUEBBIX
LIEeHHOCTel, TIPUCYIIUX L[eJIOCTHOM CHCTeMe XUMUYeCKOro o0pa3oBaHUs. OTU LI€HHOCTU
KacaroTcsl TI03HaHUsI 3aKOHOB TPUPO/bl, (HOPMUPOBaHUS MHUPOBO33peHUsI U 00Iel KyJIbTypbl
yesioBeKa, a TaKXKe SKOJ0ruyeckd O0OOCHOBAHHOTO OTHOILEHWS K CBOEMY 3[J0DOBBIO U
TIPUPOZHOM cpefie. Peanu3yeTcs xuMudeckoe obpa3oBaHre 0OyYaroIUXCsl HA YPOBHE CPeIHEero
ob1iero obpa3oBaHusi Cpe/iCTBAaMU yueOHOTrO mpeaMeTa «XUMHS», COZIEP)KaHHe U TIOCTPOeHHe
KOTOPOTo omnpeZiesieHbl B IIpOrpaMMe MO XUMHMM C Y46TOM crely(UKd HayKu XUMHUHU, eé
3HaueHUs B TI03HAHUM MPUPOABI ¥ B MaTepUaTbHOM >KU3HU 00IIeCTBa, a TakKe C YU4ETOM 00IInX
1eJield ¥ TIPUHIIATIOB, XapaKTepH3YHOLUMX COBPEMEHHOe COCTOSIHHE CHUCTeMbl CpPeJHEero o01ero
obpa3oBanus B Poccutickoit @esiepaiyu.

XUMUS KaK 371eMeHT CHCTeMbl eCTeCTBEHHBIX HayK UrpaeT 0coOyI0 pOJib B COBpEMEHHOU
L[UBWIK3aL[MK, B CO3J,aHUU HOBOW 0a3bl MaTepuaabHON Ky/ibTypbl. OHa BHOCUT CBOW BKJ/a[| B
dbopMrpOBaHKe pallMOHA/IbLHOTO HayUYHOTO MBIII/IEHUs, B CO3[jaHUe L[eJIOCTHOTO TIpe/|CTaB/IeHuUs
00 OKpy>Karol[eM MHUpe KaK O eJUHCTBe TIPUPOABI U UesloBeKa, KOTopoe OpPMUPYETCS B XUMUH
Ha OCHOBe TIOHMMaHUs BellleCTBeHHOI'0 COCTaBa OKPY’KaroLl|ero MHUpa, 0CO3HaHMsI B3aUMOCBSI3U
Me>Xy CTPOeHHEM BeILeCTB, X CBOMCTBAMHU M BO3MOXKHBIMH 00/1aCTSIMU TIPUMEHEHHSI.

TecHO B3aMMOJENMCTBYST C [JpPYrMMM eCTeCTBEHHbIMU HayKaMH, XUMHS CTaja
HEOTheM/IEMOM UaCTbi0 MHPOBOM KY/bTYpbl, HEOOXOJHWMBIM YC/IOBHEM YCIELIHOTO TpyjAa M
JKU3HU KaXkoro uwieHa obimlectBa. CoBpeMeHHasi XUMUSI KaK HayKa co3ujaTesbHasl, Kak HayKa
BBICOKMX TEeXHOJIOTUM HaripaB/jieHa Ha pellleHre T7100anbHbIX MMPo6/ieM yCTOMUMBOIO pa3BUTHS
Yye/IoBeYeCTBA — ChIPEBOM, SHEPreTUUYEeCKOM, ITHIIEeBOM, SKOJIOrMUecKoi 0e30macHOCTH |
OXpaHbl 3/J0POBBSI.

B cooTBeTcTBUM € OOIMMH 1[e/IIMA W TIPUHIMIIAMH CpeJHero o0I1ero odpa3oBaHUS
coziepkanue mipegmera «Xumusi» (11 Kmacc, 6a30BbIM ypoBeHb H3y4yeHHs)) OPHEHTHPOBAHO
TIPEMYILeCTBEHHO Ha OOIIeKy/bTYPHYIO TMOATOTOBKY OOy4aromuXxcsi, HeOOXOAUMYIO UM ISt
BbIPaOOTKM MMPOBO33peHUECKHUX OPUEHTHPOB, YCIEIIHOTO BK/IIOUEHUS B >KU3Hb COL[MYMa,
TIpo/io/KeHUst 00pa30BaHUsl B pa3/IMUHbIX 00/1aCTsIX, He CBS3aHHBIX HEMOCPeICTBEHHO C XUMUeH.

CocTaBnsmoOIUMH  TIpeaMeTa «XUMUs» SBJSIOTCS  0a30Bbii  Kypc — «OOmas u
HeopraHuueckass XMMHs», OCHOBHBIM KOMIIOHEHTOM CO/IepP>KaHHsI KOTOPBIX SIBJISIFOTCS OCHOBBI



6a30Boi1 HAyKH: CHCTeMa 3HAHHUI 110 HEOPraHNUEeCKON XUMHH (C BK/IFOUeHHeM 3HaHWW 13 001eit
XUMHMM) U OpraHuyeckod xumuu. dopmupoBaHWe [aHHOM CUCTEMbl 3HAaHWUM IIPU U3yUYeHUU
nipeiMeTa obecrieuyrBaeT BO3MOYKHOCTb PACCMOTPEHUsI BCEro MHOTr000pa3usi BeIeCTB Ha OCHOBe
0OILIMX MOHATHH, 3aKOHOB 1 TEOPUN XUMUM.

CrpykTypa cofepaHusi Kypca — «O01ijasi 1 HeopraHudeckasi XuMusi» cpopMHUpoBaHa B
rporpaMMe TI0 XMMHU Ha OCHOBE CHCTEMHOTO IMOAX0Ja K M3y4yeHHI0 yueOHOro MaTepuana u
o0ycroB/leHa  WCTOpUYeCKd OOOCHOBAHHBIM  Da3BUTHEM 3HAHWW Ha  OMpeJesIéHHBIX
TeopeTHYeCcKUX ypoBHsX. Tak, B Kypce OpraHWyeckoil XMMHH BellleCTBa pacCMaTpPUBAOTCS Ha
YPOBHE K/IaCCUUeCKOW TeOpud CTPOEHMs] OpPraHWYecKuX COeJMHeHUWH, a Takke Ha ypOBHe
CTePeOXMMHUYECKUX U 3eKTPOHHBIX TIPe/CTaB/leHWHd O CTpoeHuMH BeiecTB. CBefeHusi 00
M3yuaeMbIX B KypCe BelecTBax /JalTCsl B Pa3sBUTUM — OT YIJIEBOJOPOJOB /IO CJIOXKHBIX
OuosioTMUeCKd aKTUBHBIX COe[iMHeHWH. B Kypce opraHMuyeckod XWMHM TOJIyyalrOT pa3BUTHe
chopMUpoBaHHbIE Ha YpOBHe OCHOBHOTO o0ilero o0pa3oBaHMsi —TIepBOHAYajbHbIE
Tpe/iCTaB/IeHUs 0 XMMUUECKOM CBSI3H, KIaCCU(UKALIMOHHBIX MPH3HAKaX BeIecTB, 3aBUCHMOCTU
CBOMCTB Bell[eCTB OT UX CTPOEHMsI, 0 XMMHUUEeCKOM peakI[1u.

[Tog, HOBBIM yT/IOM 3peHHs B rpeaMeTe «XUMHs» 0a30BOro YpPOBHSI pacCMaTpHBAETCS
W3yueHHbIi Ha YpPOBHEe OCHOBHOTO 001miero o0pa3oBaHUSI TeOpPeTUYECKHM Marepuan |
¢axkToIOrMUECKME CBeJieHUsI O BelljeCTBax U XMMHUYeCKO# peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011asi ¥ HeopraHWYeckKasi XMMHs» OOyUaroI[UMCsI TTPeJJOCTaB/sIeTCs] BO3MOXKHOCTh OCO3HATh
3HaueHWe TIEPUO/IMYECKOTO 3aKOHA C OOIeTeOpeTUYeCKUX M METOOJIOTHUECKUX TO3MLIUH,
ryiybke TIOHATh HCTOPUYECKOoe H3MeHeHWe (YHKIMM 3TOr0 3aKOHa — OT o0boOiarolieit 7o
OOBSICHSIFOITIEN U TTPOTHO3UPYIOITIeH.

EpuHasi cucTteMa 3HaHMM O Ba)KHEMILIMX BelleCcTBax, X COCTaBe, CTPOEHUU, CBOMCTBAX U
MIPUMEHEeHHH, a TakKKe 0 XUMHUUYEeCKUX peaklUsX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX MPOTeKaHHs
JorosHsieTcs B Kypce 11 Kacca 3sneMeHTaMy COZiepXKaHUsl, UMEOLLMMHU KY/IbTYPOJIOTHYeCKUi 1
TIPUK/IaZIHOM XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3U XMMHU C JPYTUMU
HayKaMH, pacKpbIBalOT €€ pojib B TMO3HaBaTe/JbHOW U MPaKTUUeCKOW JesATe/IbHOCTH uesloBeKa,
CIOCOOCTBYIOT BOCIMTAHWIO YBAa)KEHWSI K TIPOLIECCY TBOpYeCTBAa B 00/IaCTU TEeOpUM U
MIPaKTUYeCKUX TIPUIOXKeHUH XUMUU, TIOMOTal0T BBITYCKHUKY OpPHeHTUPOBATHCS B 00IL[eCTBEHHO
YW JMYHOCTHO 3HAUMMBIX TIpoOseMax, CBSI3aHHbIX C XWUMHeM, KDUTHUeCKH OCMBIC/IUBATh
vH(bOpMaLMI0 Y TIPUMEHSITb €€ [I7Is1 TOMOJIHEHUSI 3HaHWM, pellleHusl WHTe/eKTyaabHbIX U
9KCIIepPUMEeHTa/IbHBIX WCC/Ie[I0BaTelbCKUX 3a/jau. B 1iesioM cofiep>kaHue y4yeGHOTO mpeaMeTa
«XUMHsI» [AHHOTO YPOBHS HW3yueHHWs OPHUEHTHPOBAaHO Ha (OpPMUPOBaHWE Yy OOYyUarOIIUXCS
MHUPOBO33DEHUYECKON OCHOBBI /Il TIOHUMaHUsl PUIOCOPCKUX HJel, TaKuX KakK: MaTephaabHoe
eJUHCTBO HEOPraHWYeCKOro W OpPraHWM4YeCKOro MHupa, 00yC/IOBIEHHOCTb CBOWMCTB BeIECTB MX
COCTaBOM U CTPOEHHEM, NT03HABaeMOCTh MPUPO/HBIX SIBJIEHUH MYyTEM 3KCTIepUMeHTa U pelleHUs
TIPOTUBOPEUMM MeXXly HOBbIMU (DaKTaMU U TeopeTUYeCKUMHU Tpe/NoCbUIKaMK, 0CO3HaHWe POJiv
XUMUW B PellleHWH 3KOJIOTUYeCKUX TMpobsiem, a Takke mpobsieM cOepesxeHHUs] SHEpreTHYeCKUx
pecypCoB, CbIpbsi, CO3/JaHUsI HOBbIX TEXHOJIOTMI U MaTepyasoB.

B nmnnaHe pemieHus 3a7iau BOCIUTAHWS, pa3BUTHS W COLMA/IM3AL[UM  O0YyUYarOIIUXCs
TIPUHSTBIE TPOTPAMMOM TI0 XUMMM TOAXO[bl K OTpe/ie/ieHUI0 COZepXKaHusi U TIOCTPOeHUs
npeiMeTa TIpelyCMaTPUBaOT ()OPMUPOBaHWE YHUBEPCATbHBIX YUeOHBIX [eMCTBUMA, MMEIOIINX
6a3oBoe 3HaueHue /71T pa3/IMUHBIX BUJOB AeATeTbHOCTH: PelleHus 1pob/ieM, MOMCKa, aHamm3a u
00paboTku WHGpOpPMaIWM, HeoOXOAUMBIX /s TPUOOpeTeHUsi OMbITa MPAaKTHUECKOW U
WCCIIeIoBaTe/TbCKOM ieTeTbHOCTH, 3aHUMaloLIel BaKHOe MeCTO B TI03HaHUM XUMUU.



B mpakTuKe riperojiaBaHusi XUMHUH KakK Ha YPOBHe OCHOBHOTO 0011iero o6pa3oBaHus, Tak U
Ha ypOBHe cpeAHero o0mjero o0pa3oBaHWs, TIpM  OIpeJe/ieHnd  COZepKaTeTbHOU
XapaKTepUCTUKU 1ie/ieli u3yueHUsl TpeiMeTa HarpaB/ieHUeM T[1epPBOCTeNeHHOM 3HAaYMMOCTH
TPAJUIIMOHHO TIPU3HAETCA (HOPMUPOBAaHWE OCHOB XHUMHMUECKOW HAyKM Kak 00/actu
COBPEMEHHOI'0 eCTeCTBO3HaHUs, TPAKTUUYeCKON [esTeJIbHOCTH uesloBeKa W KakK OJHOTO W3
KOMIIOHEHTOB MHPOBOW Ky/ibTypbl. C MeTOJUUeCKOW TOUKM 3peHHMsl TaKoW ToAXo[ K
OTIpe/ieJIeHUIO 1ie/iel 3yueHus MpeiMeTa SIBJIsIeTCsI BITOJTHe OTpaBAaHHBIM.

CorsacHO [JaHHOW TOYKe 3peHHs TJIaBHBIMHU IIe/IIMH M3yueHUsl TipegMeTa «XWMUs» Ha
6a3zoBom ypoBHe (11 Ki1.) ABASIOTCS:

¢ (dopMupoBaHMe CHCTeMbl XUMHUUECKUX 3HaHUM KakK BakHeMllleli CoCTaB/stoIeit
eCTeCcTBeHHO-HayYHOW KapTUHbI MUpa, B OCHOBe KOTOPOM JieXXaT K/HoUeBble TIOHSTUS,
(dyHJaMeHTa/bHbIE 3aKOHbI M TEOPUM XHMUH, OCBOEHME si3blKa HAyKH, YCBOEHHE U
TOHWMaHWe CYIITHOCTH JOCTYMNHBIX 0000I[eHriI MHUPOB033peHUYeCcKOro XapakTepa,
03HAKOMJIeHHe C UCTOpUel UX Pa3BUTHUS U CTAHOBJIEHUS;

* (¢opmHpoBaHKe U pa3BUTHe TPe/CTaB/IeHU O HayuHBIX MeTO/[aX MO3HAHHS BEIIeCTB U
XUMWYEeCKUX peakluid, HeoOXOAUMBIX AJisi IPUOOpeTeHusi yMeHHU OPUeHTHPOBAThCS B
MUpe BeIeCTB ¥ XUMHUUECKUX SIBJIEHHM, UMEIOI[UX MeCTO B TIPUPO/Ie, B PAKTUUECKON U
TOBCeJHEBHOU »KU3HU;

® Dpa3BUTHE YMEeHWH | CIoCOOOB [eSTeIbHOCTH, CBSI3aHHBIX C HaOMOJeHeM |
00bsICHEHHEM XMMHUUYECKOTO 3KCIepUMeHTa, COO/ro/leHreM TpaBuil  0Oe30macHOro
obpailleHusI C BelleCTBaMHU.

Hapsiny ¢ aTuM, copiep)kaTesibHasi XapaKTepPUCTHKA Liefied 1 3aZiau u3yueHus rpegMera B
TporpaMMe T0 XMMHUHM YTOUHeHa ¥ CKOPPeKTHUPOBaHa B COOTBETCTBUH C HOBBLIMH MPUOPUTETaAMU
B cucTeMe cpeznHero o6imero obpa3oBanusi. CerofiHs B TIperoflaBaHUM XUMHUHM B Oo/bllei
CTEMeHW OTJAETCA TIPEANIOUTEHWe TIPAaKTUUYeCKOWM KOMIIOHEHTe COZiep)KaHUs 00ydeHwus,
OPWEHTHUPOBAaHHOM Ha TIO/ITOTOBKY BBLIMYCKHUKA 00I1eo0pa3oBaTe/ibHOM — OpraHu3alivy,
B/IaZietoliero He HabOpOM 3HaHWM, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSIMU aKTUBHOTO TIOJIyU€HHs] 3HAHWH W TPUMEHEHUS UX B PeaylbHOW YKU3HM [ PellieHUs
MPAaKTUUYEeCKKX 3a/1au.

B cBsi3u C 3TMM TIpU M3yuyeHUH TIpeiMeTa «XWMHUs» [JOMUHHUpYHOIee 3HaueHHe
niprobpeTaroT Takue 1ieJi U 3a[jauu, Kak:

aZanTauyss  o0yyarmuxcs K  yCJAOBUSM  /IMHAMHUYHO  PA3BUBAIOIIETOCS  MHUPA,
dbopMHpOBaHME WHTE/NIEKTya/JlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOH K camMoo0Opa30BaHUIO,
COTPY/IHUYECTBY, CAMOCTOSITE/IbLHOMY TIPUHSATHIO TPAMOTHBIX peIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYyalUsX, CBS3aHHBIX C BEIIECTBAMH U UX TIPUMEHEHHEM;

dopmMHpoBaHHe Yy OOYYalOI[UXCS KI/IOUEBBIX HABBIKOB (K/IHOUEBBIX KOMITETEHIIUMN),
HUMEIOIUX YHUBepCalbHOe 3HaueHue [/l pa3/IMUHbIX BUZOB AeSITeIbHOCTU: PellieHus pobem,
MOMCKa, aHa/M3a W 00paboTkM wuH(opMarKu, HeoOXOAUMBLIX /Jisi TPUOOPeTeHHsT OIlbITa
JiesITeTbHOCTH, KOTOpasi 3aHMMaeT Ba)KHOe MECTO B TIO3HAHWUM XWMHH, a Takke JJisi OL[eHKH C
TIO3ULIMI KOJIOTHUECKOUW 6e30MacHOCTH XapaKTepa B/IUSTHUS Bel[eCTB U XUMUUECKHX TTPOLIeCCOB
Ha OpraHW3M YeJ/IoBeKa 1 TIPUPO/IHYIO Cpesy;

pa3BUTHE TI03HABATE/IbHBIX UHTEPECOB, UHTE/IJIEKTYaIbHbIX ¥ TBOPUECKUX CIOCOOHOCTEMH
00yuUarIUXCsA: CIOCOOHOCTH CaMOCTOSATEIbHO TpPUOOpeTaTh HOBbIE 3HAHWS 10 XWUMHHU B
COOTBETCTBUHM C >KW3HEHHBIMHU MOTPEOHOCTSIMH, MCII0/Ib30BaTh COBPEMEHHbIE MH(HOPMAIIMOHHbIE
TeXHOJIOTMHM JIJIsl TIOUCKa U aHa/iM3a yueOHOM U HayuHO-TIONYJ/ISpHOM WH(GOpMalid XMMUUeCKOTO
cofiep>KaHus;



(opMrpOBaHe U pa3BUTHE Y 00YYAIOIIMXCS aCCOLMAaTUBHOTO U JIOTUUECKOTO MBIILIIEHHS,
Hab/ro/jaTeNlbHOCTH, COOpPAHHOCTH, aKKypaTHOCTH, KOTOpble 0COOeHHO HeoOXOAWMBI, B
YaCTHOCTH, TIPY TJIaHUPOBaHUU U MPOBeJIeHNH XUMUUECKOT0 SKCI1ePUMEeHTa;

BOCIUTaHWe Yy oOyuaroumxcs yOeXIEHHOCTM B T'YMaHHUCTUYECKOW HarpaB/ieHHOCTH
XUMUY, €8 Ba)KHOW poauM B pellleHWH TIyo0asbHBIX  TpobsieM  palyOHaabHOTO
NIPUPO/IOII0/Ib30BaHNUs], TIONOJIHEHNsI SHepreTUYeCKUX PpecypcoB U COXpaHeHUsi NPUPOJHOIo
paBHOBeCHs], OCO3HaHHS HeoOXOAMMOCTM Oepe)XHOrO OTHOIIEeHWs K TIpUpoZie U CBOEMY
3[I0POBBIO, @ TaK)Ke MPUOOpPeTeHHsT OMbITa MUCIIO/Ib30BAHUS TT0JIyUeHHBIX 3HAHWM /ISl TIPUHSTHS
I'PaMOTHBIX pellleHU B CUTYaLUsX, CBA3aHHBIX C XMMUYeCKUMU SIBJIEHUSIMU.

B yueGHOM 1u1aHe cpefHero o0iiero obpa3oBaHus TNpeaMeT «XuMUs» 0a30BOTO YPOBHS
BXO/IUT B COCTaB TpeIMETHOM o00siacTh «EcTecTBeHHO-HayUHbIe TIPeIMEThI».

OO1iee 4MC/I0 YacoB, OTBEAEHHBIX AJIST U3yUYeHUs] XUMHUM, Ha 0a30BOM YpPOBHe CpefHero
ob1iero obpaszoBanus, coctapsisieT 68 yacoB B 11 kacce — 34 yaca (2 yaca B HeJleJo).



COJEPXAHUE OBYYEHUSA

11 K/TACC
OBIIASA 1 HEOPI'TAHNYECKASA XNMUSA

TeopeTnueckue 0CHOBbI XUMHHU

XuMuveckuii 3meMeHT. AToM. S$IApo aTtoma, WH30TOMBL. JJyIeKTPOHHas 000J0UKa.
OHepreTryecKre ypOBHH, TIOAYPOBHU. ATOMHBIE OopbuTany, s-, p-, d- amemeHTbl. OcobeHHOCTH
pacnpesiesieHHsi 37IEKTPOHOB 0 OpPOUTA/IsIM B aTOMax 3/IeMEHTOB TMEPBbIX YETBHIPEX TIePHO/IOB.
OneKTpOHHAas KOH(Urypaiusi aTOMOB.

[Tepuoguueckuii 3akoH U Ileproanueckasi cucteMa XUMHUUecKux »sjemeHTtoB 1. U.
MenpeneeBa. CBsi3b MepuOJUYECKOrO0 3akKoHa W [leprofuueckod CHUCTEMbl XHMHYECKUX
snemeHToB [I. VI. MeHziesieeBa C COBpeMeHHOM Teopuell CTpOeHMs aTOMOB. 3aKOHOMEpPHOCTH
V3MeHeHUsI CBOMCTB XUMUUECKUX 7IEMEHTOB U 00pa3yeMbIX MU TPOCTBIX U CJIOXKHBIX BeIeCTB
T0 rpynnam U nepuojiaM. 3HaueHre NepruoiuYecKoro 3aKkoOHa B Pa3BUTUU HAYKH.

Crpoenuve BemjecTBa. XUMHMUecKas CBsi3b. BHbl XMMHWUECKOM CBSI3U (KOBaJleHTHas
HeroJIsipHasi M TIOJsSIpHasi, MOHHasl, MeTa/uinueckasi). MexaHn3Mbl 0Opa30BaHUsI KOBaJIeHTHOU
XUMHUUeCKoW CBsi3u (0OMeHHBIM M [JOHOPHO-aKLeNTOPHLIN). BogopoaHast CBsA3b. BaseHTHOCTS.
ONeKTpoOTpULaTeIbHOCTb. CTerneHb OKUCIeHUs. VIOHbI: KaTUOHBI U aHUOHBI.

BemectBa MOJIeKy/ISIDHOTO ¥ HEMOJIEKYJ/ISIPHOI'O CTPOeHUsl. 3aKOH ITOCTOSIHCTBA COCTaBa
BellleCcTBa. THWMbl KPUCTA/UIMUECKUX PELIETOK. 3aBUCUMMOCTb CBOMCTBAa BeIeCTB OT THIMA
KPUCTA/IJIMYECKOUN PeIIETKY.

[TonsiTve o0 mucnepcHbIx cucTeMax. VICTUHHBIE M KOJIJIOWHBIE pacTBOPbL. MaccoBasi 1o/
Bell[eCTBa B pacTBOpe.

Knaccudukanusi HeopraHuueckux coefuHeHuil. HoMmeHK/aTypa HeopraHu4ecKux
Bell[eCTB. ['eHeTHueckass CBs3b HeOpPraHUYeCKUX BeLeCTB, IPUHAJJ/IEXAlUX K pas/JuyHbIM
KJlaccam.

Xumuueckasi peakuus. Kraccudukaiys XUMUUeCKUX peaki[iii B HeOpraHh4yeckou u
OpPraHUYecKOW XMMUM. 3aKOH COXPaHeHUsI MacChl BeleCTB, 3aKOH COXPAHEHHsl U MpeBpallleHusI
SHEepPryu Mpu XUMUUECKUX PeaKLUsX.

CKOpOCTb peakiiy, eé 3aBUCHUMOCTb OT Pa3JHuUHBIX (akTopoB. OOpaTHMble peakIiWu.
XumMmuueckoe paBHOBecre. (DakTOpbl, B/IMAMOLIME Ha COCTOSSHUE XWMUUECKOI0 paBHOBECHS.
[TpunHyun Jle laTtense.

OnekTposMTHUecKas auccoruanus. CunbHble U ciiabble 3meKTposiuThl. Cpefia BOJHBIX
PacTBOPOB BeLLeCTB: KMC/asl, HeHTpasbHasi, Le0YHas.

OKHUC/IUTe/TbHO-BOCCTAHOBUTE/IbHBIE PeaKLIUU.

OKCIepyuMeHTalbHble MEeTO/[bl HM3Yy4YeHMs BelleCTB M UX MpeBpallleHui: [eMOHCTpaLys
tabmr «[lepuognueckas cucreMa XxuMuueckux sieMmeHTOB []. V. MeHpeneeBa», u3ydyeHue
Mo/lesieli  KPUCTa/UTMUeCKUX PelléToK, HabO/rofieHne W OINMUCAHMEe JIeMOHCTPALIMOHHBIX U
71ab0paTOpPHBIX OMBITOB (pa3/io’keHWe TIepOKCHAA BOZOpPOJA B TMPHUCYTCTBUM KaTaau3aTopa,
orpejeeHue cpejbl PaCTBOPOB BeLeCTB C ITOMOLbI0 YHUBEPCAJBbHOIO0 MHAUKATOPA, peakLiuu
WOHHOTO OoOMeHa), TIpOBeJieHHe TPAKTUUeCKoW paboThl «BiusiHMe pa3iuuHbIX (DaKTOPOB Ha
CKOPOCTb XUMUYECKOW peakLum».

PacuéTHbie 3a7jauu.



PacuéTtbl o ypaBHeHUsIM XUMUUECKUX peakLiii, B TOM YKC/ie TepMOXUMHUYEeCKHe PacuéThl,
PacuéThl C UCTIOH30BaHUEM TOHSITHUSI «MaCcCOBasi 10Jisl BeI[eCTBay.

Heopranuueckasi Xumus

Hemertannel. TlomokeHne HeMeTa/uioB B [leproguyeckoil cuUcTeMe XUMHUECKUX
snemeHToB [I. . MeHzeneeBa M 0COOEHHOCTU CTpPOeHHsI aTOMOB. Pu3nUecKHe CBOWCTBA
HeMeTaJ/I/IoB. AJIIOTpONUsi HeMeTasIoB (Ha IpUMepe KMC/I0po/ia, cepsl, hocdopa u yrieposa).

XyUMUUeCKre CBOWCTBa Ba)KHEMIIMX HeMeTasuioB (TajloreHOB, cepbl, a30Ta, docdopa,
yrJjiepoZia U KpeMHUsI) U UX CcoeZiIMHeHU (OKCH/I0B, KUCIOPO/CO/IepPKall[uX KUC/IOT, BOJOPOJHBIX
coeJuHeHUH).

[IpyMeHeHVe BaKHEWILIMX HEMETA/JIOB U UX COeUHEHUH.

Mertannel. Ilonoxxenue metanios B [lepuoguyeckor cucteMe XUMAYECKUX 371eMeHTOB /1.
U. MenpeneeBa. Oco6eHHOCTH CTPOEHUs 3/IeKTPOHHBIX 000/104eK aToMOB MeTtasioB. Obiiue
¢u3uyeckre cBoiicTBa MeTasuioB. CIijlaBbl MeTasuiOB. DJIEeKTPOXUMHUUYECKUU psifi HanpsKeHUM
MeTasl/IoB.

XyUMUUeCKHe CBOMCTBA Ba)KHEWIIIUX MeTa/uioB (HAaTpUM, Kanui, KasbLiui, MarHWi,
aIFOMUHUM, LIUHK, XPOM, >KeJjie30, Me/lb) U UX COeJUHEHU.

OO61me crocoObl TIOyYeHUst MeTasuIoB. [IpriMeHeHVe MeTasIOB B OBITY U TEXHHKe.

OKCrepyMeHTa/lbHble MeTO/Jbl M3y4YeHUsl BelleCTB W UX TIpeBpallleHUi: Hu3ydyeHue
KOJUTeKLUM «MeTa/ulbl U CIUIaBbl», 0Opa3lLiOB HEMETa/jioB, pellleHWe SKCIIepPUMeHTa/TbHbIX
33ja4y, Hab/ofeHWe W OMuCaHWe JIeMOHCTPAI[MOHHBIX W 1ab0OpaTOPHBIX  OMBITOB
(B3auMo/ielicTBUe THAPOKCHU/A aJlOMHWHUS C pacTBOpaMU KUCJIOT U IIjesiouel, KaueCTBeHHbIe
peakiu1 Ha KaTHUOHbI METAJI/IOB).

PacuéTHbie 3a7aun.

PacuéTel Macchl BelrlecTBa WM 00bEMa ra30B IO M3BECTHOMY KOJIMYECTBY BeIIleCTBa,
Macce Wid 00bEMY O/IHOTO M3 yUaCTBYIOIIMX B PEaKIMM BeIeCTB, pacuéThl Macchl (00bEMa,
KOJTMYeCTBa BeleCTBa) MPOAYKTOB Peaklyy, eC/IM OJHO U3 BeLeCTB UMeeT TIPUMeCH.

XuMHA U )XU3Hb

Posib XxvMuM B 00eCrieueHruH KOJI0rMUeCKOo, SHEPreTHUeCKOUW U MUIIEBO 0e30MacHOCTH,
pa3sBUTUM Me[ULIMHbL. [IOHSTME O HayuHbIX MeTOZaX II03HAHUS BeIeCTB U XUMHUUYECKUX
peakLyi.

[MpeacraBnenuss 06 OOMMX HAyuyHBIX TIPUHIMIAX TPOMBIIUIEHHOTO — TO/TyUeHHUs
Ba)KHEMUILIMX BeLeCTB.

UesoBeK B MHpe BeleCTB W MaTepuasioB: BaKHEHIlMe CTPOUTe/IbHble MaTepuallbl,
KOHCTPYKLIMOHHbIEe MaTepuasbl, KpPacKd, CTEK/I0, KepamMuKa, Marepuasnbl [JJjsi 3JIeKTPOHHKH,
HaHOMaTepHasibl, OPraHUUeCKHe U MUHepaJibHbIe Y100peHusl.

XvMUS ¥ 3[0pOBbe YesioBeKa: MpaBWa MCIOJb30BaHUs JIeKAPCTBEHHBIX IperapaTos,
ripaBuIa 6e301MacHOTO MCIIOIb30BaHUS MpeTapaToB OLITOBON XUMUH B TIOBCEIHEBHOM >KM3HU.

MexxripeIMeTHbIE CBS3H.

Peanu3aiiusi MeXXTipeIMEeTHBIX CBsi3el TIpY U3y4yeHWH 00liel 1 HeopraHMYeckod XUMHUH B
11 knacce ocCylecTB/sieTCs Yepe3 UCIO/b30BaHWe KaK OOIIMX eCTeCTBeHHO-HAYYHBIX MOHSITHH,
TaK W TIOHSTUM, SIBJISTFOIUXCS CUCTEMHBIMU /ISl OT/Je/IbHbIX TIPe/IMETOB eCTeCTBeHHO-HayuHOTO
LMKJIa.

OO1Me ecTeCTBEHHO-HAayuHble TIOHSITHS: HayuHbId (aKT, TWUIIOTe3a, 3aKOH, Teopws,
aHa/iM3, CHUHTe3,  Kjaccu(uKaiusi,  TepUoAUYHOCTb,  HaO/IofieHWe,  JKCIIEPUMEHT,
MO/ieJIMpOBaHKe, U3MepeHue, siBJieHue.



du3vka: martepus, SHEPrHs, Macca, aTOM, 3/eKTPOH, NMPOTOH, HEHWTPOH, WOH, W30TOTI,
PaZMO0AaKTUBHOCTh, MOJIEKYJa, SHEPreTUYeCcKuii ypOBeHb, BeIeCTBO, Telo, 00bEM, arperaTHOe
COCTOSIHME BelleCTBa, (PU3NUeCKre BeTMUMHBI U eJUHUL[bI UX U3MePeHUsl, CKOPOCTb.

Buonorusi: KieTka, OpraHu3M, 3KOCHMCTeMa, Owocdepa, Makpo- W MHUKPO3JIEMEHTHI,
BUTaMUHBI, 0OMEH BELeCTB B OpPraHU3Me.

I'eorpadusi: MUHepaJibl, TOpPHBIe TIOPO/ibI, TT0JIe3HbIe CKOTIaeMble, TOTUIMBO, PeCyPChI.

TexHonorus:  XMMUYeCKass  TPOMBILUIEHHOCTb,  METa/UIyprus,  IPOW3BOZCTBO
CTPOUTEJIbHBIX MaTepHasioB, CeJTbCKOXO03SIMCTBEHHOE TIPOM3BO/ICTRO, TUIIeBast
TIPOMBIIIJIEHHOCTb, (papMarieBTUUecKasi TPOMBIILJIEHHOCTb, TPOWU3BOZCTBO KOCMETHUYECKHX
TIperiapaToB, MPOU3BO/ICTBO KOHCTPYKLIMOHHBIX MaTepPHUasoB, J€KTPOHHAs MPOMBIIIJIEHHOCTb,
HaHOTEXHOJIOTUH.



IINMTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMMHWHM HA
FA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHHIA

JINHHOCTHBIE PE3YJIbTATDBI

@®I'OC COO ycraHap/ivBaeT TpeboBaHUS K pe3yibTaTaM OCBOEHMsI OO0yuaroluMHCS
nporpamm cpeziHero o61jero obpa3oBaHusi (TMYHOCTHBIM, MeTarpeJMeTHbIM U TIPeMETHBIM).
HayuHo-meTo/jiueckoii OCHOBOW fyisi pa3paboTKM IJIaHUPYeMBbIX pe3y/IbTaTOB OCBOEHHS
TIpOrpamM cpeZiHero obiriero o6pa3oBaHUs SIB/ISETCS CUCTEMHO-ZeATe/TbHOCTHBIN MTOXO0/.

B cooTBeTCTBHMM C CHUCTEMHO-[€ATeNbHOCTHBIM IOAXOJLOM B CTPYKTYype JIMYHOCTHBIX
pe3y/bTaTOB OCBOEHHUsI TipeaMeTa «XWMHs» Ha YpPOBHe cpegHero obijero o6pa3oBaHUs
Bbl/le/IeHbI C/Ie/lyOIIe COCTaB/IsIIoLIMe:

0CO3HaHHEe O0YYaroLIUMUCS POCCHUHCKONW T'Pa)KAAaHCKOM HI@HTUUHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTe/IbBHOCTU U CAMOOIIpe/ie/IeHUIO;

Ha/IMuMe MOTHBALIMH K 00yueHHIo;

1eJIeHanpaB/IeHHOe Pa3BUTHE BHYTPEHHUX yOeXXIeHWI TMYHOCTH Ha OCHOBE KJIFOUEeBBIX
1[eHHOCTel ¥ UCTOPUUECKUX TPaJULui 6a30BOM HayKU XUMUHY,

TOTOBHOCTb U CIOCOOHOCTb OOYUaroIuXCsi PYKOBO/ICTBOBATbCS B CBOEW [1eSITeTbHOCTH
L|eHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKaMH, TMPUCYLIUMM L[eJIOCTHOW CHUCTeMe XHMHYEeCKOro
obpa3oBaHus;

Ha/iMyue TPaBOCO3HAHUSI JKOJOTUYECKOW KYIbTypbl M CMOCOOHOCTH CTaBUTh LieIM U
CTPOWTb >KM3HEHHBbIE IJIaHBbI.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHUSI TpeAMeTa «XHUMHUsI» [JOCTUTalOTC B eJWHCTBE
yueOHOW ¥ BOCOHTATeIbHOM [leiTETbBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKHUMH,
COLIMOKY/IbTYPHBbIMH, /yXOBHO-HPaBCTBEHHbIMH L|€HHOCTSIMA UM HJlealaMd POCCUKCKOTO
TPaKAAHCKOTO O00IecTBa, TPUHATHIMA B OO0IIeCTBe HOPMaMH U TIpaBW/IaMU TOBeZEHUs,
CITOCOOCTBYIOIIMMH TIPOL[ECCaM CAMOTIO3HAHUS, CaMOPA3BUTHSI U HPAaBCTBEHHOTO CTAHOBJIEHUS
JTMYHOCTH 00YYaroIIXCSl.

JINUHOCTHBIE pe3y/bTaThbl OCBOEHHUs MpejMeTa «XHUMHUs» OTPakaloT COPMUPOBAHHOCTh
OMbITa [103HaBaTebHOM U TPAKTUYECKOW JesATeNbHOCTH OO0yyYarolyxcs 10 peanu3aliu
NIPUHSATHIX B 00I1]eCTBe [JeHHOCTeH, B TOM UHC/Ie B YaCTH:

1) rpakAaHCKOro BOCIIUTAHMA:

0CO3HaHMS 00yUYarOIUMUCS CBOMX KOHCTUTYLIMIOHHBIX TIPaB M 00s13aHHOCTeH, yBaXKeHHs K
3aKOHY U NPaBOMOPSKY;

TpeJiCTaB/eHNss O COLMaJbHbIX HOPMax W TMpaBWIaX MeXJIMYHOCTHBIX OTHOILIEHWH B
KOJI/IEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOU [iesiTe/TbHOCTU TIPY CO3/IaHHU yueOHbIX MPOeKTOB,
pelieHMH yueOHbIX M [T03HaBaTe/IbHBIX 3a/jau, BBITIOJIHEHUH XUMUYeCKHX KCIIePUMEHTOB;

CrIOCOOHOCTH NMOHKMMATh ¥ IPUHUMaTh MOTHBBI, HAMEPEHHUs], IOTUKY U apryMeHThI [JPyTUX
TIPY aHaJ/IM3e pa3/InUHBIX BUZIOB YUeOHOU esTe/TbHOCTY;

2) NaTpUOTHYECKOr'0 BOCIIMTAHUS:

L[eHHOCTHOTO OTHOLLEHUS K HCTOPUYECKOMY M HAay4yHOMY Hac/le[HUI0 OTeyeCTBEHHOMU
XUMUHY;

yBa)KeHUs1 K TIPOLIeCCY TBOpUYECTBA B 00/IaCTU TEOPUM M TIPAKTHUECKOTO TMPHUMeHEeHHUs
XUMUH, OCO3HAHHUSI TOTO, UTO ZOCTV)KEHWS HayKU eCTh pe3yJbTaT [JIMTe/IbHBbIX HabJiroeHuH,
KPOIOT/IUBBIX KCIIepUMeHTa/IbHbIX TTOMCKOB, TOCTOSIHHOIO TPY/ZA YU&HbIX Y [IPaKTHUKOB;



WHTepeca U T[I03HaBaTe/NbHBIX MOTHBOB B TIOJYYEHUM U TIOC/IEAYIOIIEM aHa/Iu3e
vH(bOpMaLMK O Tlepe/IOBbIX JOCTU)KEHHSIX COBPEMEeHHON 0TeueCTBeHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOT0 TTIOBEe/IEHHSI;

CTIOCOOHOCTM  OLIEHMBATh CHUTYal[dM, CBsI3aHHbIE C XUMHUYECKUMH SIBJIEHUSIMHM, |
NIPUHUMATb OCO3HAaHHbIe pellleHUs, OPUEeHTHPYSIChb Ha MOpa/JbHO-HPAaBCTBEHHbIE HOPMBI U
1[eHHOCTH;

TOTOBHOCTH OL|eHMBATh CBOE TOBEeleHHWe W TIOCTYIIKA CBOWX TOBapHIed C TTO3ULUM
HPaBCTBEHHBIX U MPABOBBIX HOPM U 0CO3HAHUE TIOC/TIe[CTBUN ITHUX MTOCTYTIKOB;

4) dbopMupoBaHHs Ky/JIbTYPHhI 310POBbSI:

TIOHUMaHUs 1[eHHOCTel 370poBoro u 0Oe3omacHoro obpas3a >KW3HH, HeoOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (hHM3UUECKOMY U IICUXUUECKOMY 3/]0POBbIO;

cobmoieHys TIpaBusl Ge30racHOrO OOpallieHusi C BelecTBaMU B OBITY, TIOBCEJHEBHOM
JKU3HU U B TPY/I0BOH [1esiTe/IbHOCTH;

TIOHMMaHUs 1[eHHOCTU TIpaBW/I WHAWBUAYaJbHOTO U KOJUIEKTUBHOTO 0e30macHOro
TIOBeJIeHNsI B CUTYAIUSIX, YTPOXKAIOIUX 3/J0POBBIO U >KU3HU JTHO/IeH;

OCO3HAHUS TIOCTe/ICTBUM W HENPUSTUS BPEJHBIX TMPUBBIYEK (yIOTPeO/IeHHs aKoroJis,
HapKOTHKOB, KypeHHs);

5) TPYAOBOr0 BOCITUTAHUSI:

KOMMYHUKaTUBHOM KOMITETEHTHOCTH B yueOHO-HCC/IeJOBaTe/bCKON  /lesITeTbHOCTH,
00I1IeCTBEHHO TI0/Ie3HOM, TBOPUECKOU U APYTUX BUAX JleATeTbHOCTH;

YCTaHOBKM Ha aKTHBHOE ydYaCcTHe B pelIeHWH TMpaKTHUeCKuX 3ajad COLMaIbHOM
HaripaB/IeHHOCTH (B paMKaX CBOEero Kjacca, IIKOJIbI);

WHTepeca K TMPaKTUUeCKOMYy WM3y4YeHHIO0 Tpodeccuid pa3/iiyHOro pojia, B TOM UHC/Ie Ha
OCHOBe TIPUMEeHeHHUs TIPeJMETHBIX 3HAHUH T10 XUMUW;

yBakeHUs K TPY/ly, JIFOZSIM TPy/la ¥ pe3y/bTaTaM TPYZAOBO# /leaTebHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbLIOODY WH/UBH/ya/JbHOW TpaeKTOpuu 00Opa3oBaHus,
Oyayieli mpodeccuy U peanu3aljii COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YUETOM JIMUHOCTHBIX
WHTEpPeCcoB, CIIOCOOHOCTel K XMMHUH, HHTEPeCOB U MoTpeOHOCTel 0b11iecTBa;

6) 3K0/I0rHuecKoro BOCIIUTaHHA:

9KO0JIOTHUECKH 11e/1lec000pa3HOro OTHOLIEHUs K MPHUPO/ie, KaK UCTOUHUKY CYI[eCTBOBaHMUS
>KU3HU Ha 3emJie;

TIOHMMaHWUs T7100a7TbHOTO XapakKTepa KOJIOTHYeCKUX MPOo0JieM, BIUSTHUS SKOHOMUYECKUX
TMPOLIECCOB HAa COCTOSTHUE MPUPOJHOW U COLIMaIbHOU CpeJibl;

0CO3HaHUsI HEOOXOJUMOCTH UCIIO/Ib30BaHUS JOCTH)KEHUM XUMUU [I/Isl PeIlieHHs] BOITPOCOB
paLMOHaLHOTO TIPUPO/IOTIOTh30BaHMS;

AaKTUBHOTO HETIPUSTUS AeUCTBUM, MPUHOCSIIHUX BpeJ OKpPY)Karolleil MpUPOJHOU cpefe,
YMeHHsI TIPOTHO3UPOBATh Heb/arornpusiTHble KOJIOTHUeCKHe TIOCTe[CTBUS TIPerPUHUMAaeMbIX
JleliCTBUM U TIpeioTBpallaTh UX;

Ha/IMYUsi Pa3BUTOTO SKOJIOTUUECKOTO MBIIUIEHHUS], YKOJOTHUECKOW KYJIbTYPbI, OIbITA
JeITeTbHOCTH  JKOJIOTUYEeCKOM  HAarpaB/eHHOCTH, YMEHUSI PYKOBOZCTBOBaTbCSI HWMH B
TI03HaBaTe/IbHOW, KOMMYHUKAaTUBHOM W COLUAIbHOM MPaKTHKe, CTOCOOHOCTH ¥ YMEHUsI aKTUBHO
TIPOTUBOCTOSITh UJIE0JIOTHU XeMO(OOHH;

7) LeHHOCTH HAyYHOTr'0 TO3HAHUSI:

cchOpMHUPOBAaHHOCTY MUPOBO33DEHMUs], COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U 0011[eCTBEeHHOW TIPAaKTHKY;



MOHUMAaHUs CHelU(PUKA XUMUU KaK HayKh, OCO3HaHUsi e€é poiu B (POPMUPOBAHUU
PaL[IOHAIBHOTO HAYUHOTO MBIIJIEHHS], CO3ZIaHUH 11eJIOCTHOTO TPeJCTaBIeHus 00 OKpYy»KaroiieM
MUpe KaK O e[MHCTBe TIPUPO/bI M UYe/ioBeKa, B TO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTeH U
pelilieHUH MpobJieM coxpaHeHUs! IPUPOJHOTO PaBHOBECHS;

ybeXXAEHHOCTH B 0CO00M 3HAUMMOCTH XUMUU [I/I1 COBPEMEHHOW LMBWIM3ALUU: B eé
I'YMaHUCTUYECKON HalpaB/IeHHOCTA M Ba)KHOW pOJIM B CO3[jaHMM HOBOM 0a3bl MaTepHa/bHOM
KYJIbTYPBI, PellleHHuH r100ambHbIX TIPo0O/eM yCTOMUMBOIO Pa3BUTHSL UesIOBEUeCTBA — ChIPHEBOM,
JHEPreTHUUeCKOW, TIWIEeBOM W 3KOJOTWYecKod 0e30MacHOCTH, B Ppa3BUTHH Me[UIUHBI,
obecrieyeHUH YCJIOBHM YCIIEITHOTO TPY/ja U SKOJIOTHUeCKH KOM(MOPTHOMN YKU3HU KaXKI0T0 U/ieHa
o0111ecTBa;

€CTeCTBEHHO-HayYHOW TpPaMOTHOCTU: TIOHMMaHHsl CYI[HOCTA METOJOB TI03HaHUS,
WCTO/b3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIO/Ib30BaTh TOyYaeMble 3HAHUS [IIsI
aHa/iM3a ¥ OOBSCHEHUS SIBJIEHHUN OKPY’Kaloll[ero MUpa M MPOUCXOAAIIUX B HEM H3MEHEHWH,
yMeHHUs1 fiesiaTb 000CHOBaHHBIe 3aK/IF0UeHUsI Ha OCHOBe HayYHbIX ()aKTOB M UMEOLUXCS JAHHBIX
C LieJIbIO TI0J/1yUeHHs1 JOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITE/TbHO MCIO/Ib30BaTh XUMUYECKHe 3HaHUS JIJIs pellieHus Tipobsiem
B PeasibHbIX )KU3HEHHbIX CUTYyaLUsIX;

VHTepeca K M03HaHHUIO U UCCIe[j0BaTe/IbCKOM [1esiTe/IbHOCTH;

TOTOBHOCTU W CTHIOCOOHOCTM K HerpephiBHOMY 00pa30BaHMI0 M CamMO0Opa30BaHUIO, K
AaKTUBHOMY TIOJIy4eHUIO HOBLIX 3HAHUM 110 XUMWUA B COOTBETCTBUU C IKU3HEHHBIMU
MOTpeOHOCTSAMU;

WHTepeca K OCOOEHHOCTSIM TpyJa B Ppa3IduHbix cdepax npodeccroHaIbHON
J1esiITeIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertarnpeqMeTHble pe3y/bTaThl OCBOEHHsI yueOHOro mnpeamera «XHMHs» Ha YPOBHe
cpeziHero o011ero oopa3oBaHUsT BK/IIOYAOT:

3HauuMble i1 (HOPMUPOBAHUS MHPOBO33DPeHUs] OOYUArOIIUXCS MeXXAUCIUTUIMHAPHbIE
(Me>XTipeIMeTHbIe) 00LI[eHayUHble TTOHSATHSI, OTPa)KaloIlye 11eJIOCTHOCTh HaYYHOU KapTUHBI MUpa
U CrieliiuKy MeTO/I0B MO3HAHUS, UCIIO/Ib3YEMbIX B €CTeCTBEHHBIX HayKax (MaTepusi, BEI[eCTBO,
JHEprusl, SIBJIEHHE, MPOLeCC, CUCTeMA, HAyUHBIHA (DAaKT, MPUHIIMII, THUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TeopHsl, UCC/IeZioBaHue, Hab/IoieHre, U3MepeHKe, SKCIIEPUMEHT U [IPyTHe);

yHUBepCa/ibHble ~ yueOHble  felcTBUsi  (TI03HABaTe/lbHblE,  KOMMYHHKAaTUBHbIE,
pery/iATUBHbIE), obecreunBawoiie (OpMUpOBaHHE (GYHKI[MOHAIBHOM TPAMOTHOCTH M
COLMATbHOM KOMITETeHIMH 00YJaroInXCs;

CrOCOOHOCTh ~ OOY4YaroIMXCsS ~ WCIO/b30BaTh ~ OCBOEHHBIE  MEXAWCIUIIIMHAPHBIE,
MHPOBO33peHUeCKHe 3HaHWsS W YHHUBepCajbHble yueOHble [eHCTBUSI B TIO3HABAaTe/lbHOW U
CoLManbHOM MPaKTHKe.

MertanpeMeTHble pPe3y/bTaThl OTPAXKAIOT OBJIA/[EHUE YHUBEPCATBHBIMUA yUueOHBIMU
TI03HaBaTe/IbHbIMU, KOMMYHHUKAaTUBHBIMU U PETYIATUBHBIMU J1€HCTBUSIMH.

OBJ/1ajieHe YHHBEPCA/IbHBIMH YU4e0HBIMH MT03HABAaTe/IbHBIMHU AeHCTBHSMM:

1) 6a3oBbIe TOrHUeCKHE [[eHCTBHA:

CaMOCTOSITE/IHO (POPMYJTUPOBAaTh M aKTyalW3WpOBaTh Tpo0sieMy, BCECTODOHHE eé
paccMaTpyBaTh;

oTpe/ieNiSiTh 1€ [IesITe/TbHOCTH, 3a/laBasi TapaMeTpbl U KPUTEPUH WX [OCTHXKEHUS,
COOTHOCHTD Pe3yJIbTaThl 1eSITe/TbBHOCTH C TIOCTAaB/IEHHBIMHU L[eJISIMHU;



WCTOJIb30BaTh TPH OCBOEHUM 3HAHWUNM TPUEMBI JIOTUUYECKOTO MBILIIEHUsST — BbIENSATh
XapaKTepHble TIPU3HAKM TIOHATMM M yCTaHaB/IMBaTb MX B3aUMOCBSI3b, HCIO/Ib30BaTh
COOTBETCTBYIOLLME TIOHSATHUS /i1 00bsSICHEHUSI OT/e/TbHBIX (PAKTOB U SIBJIEHU;

BbIOMpATh OCHOBAHUS U KPUTEPUHU [J1s1 KiacCU(UKaLMU BeleCTB U XUMUUeCKUX peakLuii;

yCTaHaBJ/IMBaTh PUUMHHO-CJIeICTBEHHbIE CBSI3U MeX/ly U3yUaeMbIMH SIBJIEHUSIMHU;

CTPOUTH JIOTUYECKHe pacCyK[eHus (MHAYKTUBHbIE, [eAYKTUBHble, [0 aHaJOTUH),
BBISIB/ISITH 3aKOHOMEPHOCTH W MPOTUBOPEYMsI B PACCMaTpPUBAEMbIX SIB/IEHUSIX, (HOPMY/IUPOBATh
BBIBO/IbI U 3aK/IFOUEHUS;

TIPUMEHSITb B TpoLiecce MO3HaHUs, UCTO/b3yeMble B XUMHUM CUMBOJIMUeCKHe (3HAKOBbIE)
MO/e/H, TIpeoOpa30BbIBaTh MO/Ie/IbHbIE TTPeZCTaB/IeHNsT — XMMUUeCKHU 3HaK (CMMBOJI) 3/IeMeHTa,
XUMUUecKass QopMysa, ypaBHeHHWe XUMWYECKOW peakUud — TIpU pelieHnd yueOHBIX
T03HaBaTe/bHBIX M TPaKTUUeCKWX 3a/ay, NMPUMEeHSTh Ha3BaHHble MOje/bHble Ipe/iCTaB/IeHuUs
JJIs1 BbISIB/IEHUSI XapaKTePHBIX MPU3HAKOB M3yJyaeMbIX Bel[eCTB U XUMHUUeCKHUX PeaKLii.

2) 6a3oBbIe HCC/IeI0BATE/IbCKHE JIeHCTBUS:

BJIa/leTb OCHOBaMH METO/I0B HAyYHOT'O TI03HAHUS BellleCTB M XUMHUYECKUX peakiuii;

dbopMynvpoBaTh LenM U 33aud  UCCAe/I0BaHUsl, WCIMO/b30BaTh IIOCTaBleHHblE U
CaMoCTOSITe/IbHO COPMYJ/IMPOBAHHbBIE BOMPOCHI B KaueCTBe WHCTPYMEHTA MO3HAHUS U OCHOBBI
JJ1s1 GOpMUPOBaHUS TUIIOTE3bI 110 MPOBEPKe MPaBU/IbHOCTHU BbICKa3bIBAEMbIX CY)K/€HU;

B/a/leTh HaBbIKAMM CAMOCTOSITEJIbHOTO TJIaHMPOBaHUSI U TPOBeJieHUsT YYeHUUeCKHUxX
9KCTIepUMEHTOB, COBEpIIIeHCTBOBATh yMeHHs1 Hab/roaTh 3a X0Z0M Tpoliecca, CaMOCTOSITe/TbHO
TIPOTHO3UPOBAaTh €ro pe3y/abTar, (opMynupoBaTh 0000IIeHHSI U BBIBOABI OTHOCUTETHHO
JIOCTOBEPHOCTH pe3y/IbTaTOB MCC/Ie[I0BaHUsI, COCTaB/ISITb 000CHOBAHHBIM OTUET O IMpo/e/ilaHHON
pabore;

npuobpeTaTh OMBIT Y4YeHUUYECKOW HCC/IeOBaTe/IbCKOM W TIPOEKTHOM JIeATeTbHOCTH,
TIPOSIB/IATE CIMIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITE/TbHOMY TIOMCKY METO/IOB peIleHuUs
NIPaKTUYeCKUX 3a/la4, IPUMeHEeHHI0 Pa3/InYHbIX METO/I0B MO3HAHMUS.

3) pabora c undopmanuei:

OPUEHTUPOBAaTbCs B  pa3/MUHbIX MCTOUHMKAX MWH(OpMaLuu (Hay4dHO-TIOMyJIspHast
nUTepaTtypa XMMHYeCKOTO COJiep>KaHusi, CrpaBouHble TocoOusi, pecypcbl VHTepHera),
aHa/IM3UpoBaTh MHGOpPMALMI0 pa3/WyHbIX BUZOB U (OPM TMpe/CTaB/leHusl, KPUTHUUECKU
OLIeHMBATh €€ I0CTOBEPHOCTh U HEMPOTUBOPEUHBOCTE;

dbopmMyMpoBaTh 3ampochkl W TIPUMEHSITh pa3/iMuHble MeTO/bl TIPU TOWCKe W oTOope
uHopMaly, HeoOXOAMMOM IS BBITTOJIHEHHS yUeOHbIX 3a7iau Orpeie/IEHHOTO TUTIA,;

NprUOOpeTaTh OMBIT MCIO/B30BaHUs MH(OPMALIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHA |
Pa3/IMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITe/THO BBIOMPATh ONMTUMAaIbHYIO (DOPMY Tpe/CTaBIeHuss UHPOPMaLK (CXeMbl,
rpaduKy, JuarpaMMel, TabMULbI, PUCYHKU U JIDYTHe);

WCTIOMb30BaTh HAyUHBIA $I3bIK B KauecTBe CpeJCTBa IpU paboTe C XUMHUECKOU
vH(popMal[yeli: TIpUMEeHSATb MeXXIpeAMeTHble ((dbu3nyeckre W MaTeMaTHUecKude) 3HaKu U
CUMBOJTBI, (hopMyJibl, abOpeBUATYPbI, HOMEHK/IATYPY;

WCTIO/Tb30BaTh ¥ MPeo0pa30BhIBaTh 3HAKOBO-CUMBOJIMUECKHE CPE/ICTBA HATJIHOCTH.

OBJj1ajieHNe YHHBEPCa/IbHBIMH KOMMYHUKATUBHBIMH /IeHCTBUSAMU:

3a/1aBaTh BOTPOCHI TI0 CYIL[ECTBY 00OCY)X/aeMOI TeMbI B XO/le JUaJIora W/WIKM JUCKYCCUH,
BbICKa3blBaTh H/ed, (OpPMy/JMpOBaTh CBOW TIPeJJIO’KEHUS] OTHOCUTE/bHO BBITIOJTHEHUS
ripe/i/IoKeHHOU 3a/iauu;



BBICTYTaTh C TIpe3eHTaleld pe3y/bTaTOB T03HABAaTebHOU /1eTe/IbHOCTH, TOTyYeHHBIX
CaMOCTOSITE/IbHO W/IA COBMECTHO CO CBEpCTHUKAaMU TIPU  BBIMOJTHEHUU XHUMHUYECKOTrO
JKCTIepUMEHTa, TMPAKTUUeCKOW paboThl 1O HCC/IeI0BaHUIO CBONCTB W3y4YaeMbIX BeIIECTB,
peanu3any yuyeOHOro TIpOeKTa W (OPMYy/IHMPOBaTh BBIBOZBI IO pe3y/bTaTaM IPOBEAEHHBIX
WCCIe/JOBaHUM Ty TEM COTJIaCOBAHUSI TTO3UILUH B X0Zie 006CyX/IeHusI 1 0OMeHa MHEHHUSIMHU.

OBJj1a/ieHHe YHUBEPCA/IbHBIMH PeryJiaTHBHBIMH /IeHCTBUSAMU:

CaMOCTOSITe/IbHO TJIAHUPOBATh U OCYLIECTB/ISITH CBOKO TO3HABATEbHYIO [eSTe/TbHOCTb,
oripefiesisisi €€ 1e/IM U 3aflaul, KOHTPOJIMPOBATh U TI0 Mepe HeoOXOJUMOCTH KOPPEKTHPOBATh
TIpe/ijlaraeMblii a/ITOPUTM [JIeMCTBUM TIPH BBITIOJTHEHUW Y4eOHBIX M HCC/Ie[0BaTe/IbCKUX 3aziau,
BbIOMpaTh Haubosiee 3 heKTUBHBIN CrIOCO0 UX pellleHUst C YUETOM TI0JTyUeHUsT HOBBIX 3HAaHUM O
Bell[eCTBaX U XUMHUUYECKUX PeakKi[usix;

OCYLL[eCTB/ISITh  CAMOKOHTPOJIb CBOeH [lesiTe/IbLHOCTH Ha OCHOBe CaMoOaHaiu3a W
CaMOOL|eHKH.

INPEAMETHBIE PE3YJ/IBTATbBI

11 K/IACC

[TpeameTHble pe3y/bTaThl OCBOeHMs Kypca «OOijasi W HeopraHuyeckas XUMHS»
OTpa’karoT:

c()OpMUPOBAHHOCTb TMpE/CTaB/Je€HUN: O XUMHUYECKOW COCTaBJISIIOLLeN eCcTeCTBeHHO-
Hay4yHOM KapTHMHBI MWpaA, PO/M XWMHUU B TI03HAHWU SIBJIEHUW TIpUPOJbI, B (HOPMHPOBAHUU
MBIIJIEHUS] Y KyJbTypbl JINYHOCTH, €& (DYHKI[MOHA/JIbHOW TPAMOTHOCTH, HeOOXOAMMOU st
pellleHUsI TIPaKTUUeCKWX 3aZiau U IKOJOTMUeckd OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3/10POBBIO Y TIPUPOJHOU CpeJe;

B/IaJleHUe CHUCTeMOM XUMHUYECKWX 3HaHUM, KOTOpas BKJ/IKOYAeT: OCHOBOIIOJ/Araroliye
TIOHATHUS (XUMUYECKUI 37IEMEHT, aTOM, U30TOTl, S-, P-, d- 37IeKTpOHHBbIe OPOUTA/M aTOMOB, WOH,
MOJIeKy/la, MOJb, MOJISIDHBI 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPHULIATE/ILHOCTb, CTereHb
OKMCJIeHUS, XUMUUecKass CBA3b (KOBaJIeHTHasl, WOHHAas, MeTa/l/inueckas, BOZJOpOJHas),
KpUCTa/I/IMUecKasi  pelléTKa, TUIbI ~XMMWUYECKUX peaklyd, PpacTBOp, 3JIeKTPOJIUTHI,
HEe3/IeKTPOJIUTBI, 3JIEKTPOIUTUYeCKasl JUCCOLMaLsl, OKUC/IUTe/b, BOCCTAHOBUTE/Ib, CKOPOCThb
XUMHUYECKOW  peakliuM, XHMWUeCKOoe paBHOBecHe); TeOpMHM W 3aKOHBI  (Teopusi
5JIEKTPOJIMTUYECKON uccoLMaluu, mepuoanueckut 3akoH [I. W. MeHpeneeBa, 3akoH
COXpaHEeHUs MacChbl BEIeCTB, 3aKOH COXPaHEHHWs W TIpeBpallleHUs] SHePrud NpU XUMHUEeCKUX
peaklysx), 3aKOHOMEPHOCTH, CHMBOJIMYECKHWW S3bIK XHWMWUW, MHPOBO33pDeHUecKue 3HaHuS,
Jiekale B OCHOBe TIOHMMaHHWsi TPUUMHHOCTA U CHUCTEMHOCTHM XHWMUUECKUX SIBJIEHUH,
¢akToOrMUeCKHe CBeJleHUsI O CBOMCTBAX, COCTaBe, MOJyueHUH W 6e30MacHOM HCI0J/Ib30BaHUU
BaKHEMIIINX HeOPraHWYeCKUX BeIIeCTB B OBITY U MPaKTUUeCKOU JesiTe/IbHOCTU Ue/IOBeKa;

c(hOpMHPOBaHHOCTb YMEHUU BbISIB/ISITh XapaKTepHble NPU3HAKW MOHATHUM, YCTaHABIUBATh
VX B3auUMOCB$I3b, WCII0/Ib30BaTh COOTBETCTBYIOLIME TOHSTHUS TPU ONMCAHUA HEOpraHW4eCKUx
Bell[eCTB U UX MpeBpallleHnl;

chOpMHPOBAHHOCTh YMEHUI MCMO/b30BaTh XUMUUECKYI0 CUMBOJIMKY [Jisl COCTaB/eHUs
dbopMys1 BellecTB W ypaBHEHUM XUMUUECKUX PpeaklUil, CUCTeMaTUYecKyld HOMEHK/aTypy
(IUPAC) u TpuBManbHble Ha3BaHWsSI OT/AeE/IbHbIX HEOpraHWYeCKWX BellecTB (yrapHbld ras,



VIJIEKUC/bIA Ta3, aMMUakK, TaiiéHasi U3BeCTh, HerailiéHasi W3BeCTb, MUTbeBasi COZQ, MUPUT U
ApyTHe);

c(OpMHPOBAHHOCTb YMEHUM Ompezie/isiTb BaJIeHTHOCTb U CTeNleHb OKUC/IEHUS] XUMUUeCKUX
3/IeMEHTOB B COeIMHEHUSIX Pa3/IMUHOrO COCTaBa, BUJ, XUMHUUeCKOM CBsI3U (KOBasleHTHasl, MOHHas,
MeTa/ulnyecKasl, BOIOPO/IHasi) B COeAMHEHUSX, TUIl KPUCTA/UTMYeCKON DeIIéTKU KOHKPETHOTO
BelllecTBa (aTOMHasi, MOJeKYJIsipHas, MOHHasl, MeTa/ulnuecKasl), XapakTep Cpe/bl B BOJHBIX
pacTBOpax HeOpPraHUYeCKUX COoe/IMHeHNH;

chOpMHPOBAHHOCTh YMEHUI yCTaHaBIWBAThb MPUHA//IE)KHOCTh HEOPraHMUeCKUX BelecTB
0 X COCTaBY K Orpezie/IEHHOMY KJIacCy/TpyIine coeJiHeHuH (MPOCThie BelljecTBa — MeTaslibl U
HemeTaslbl, OKCH/Ibl, OCHOBaHUs, KUCIO0TbI, aM()OTepHbIe THAPOKCH/IbI, COMIN);

Cc(OpMHPOBAHHOCTbL YMEHUM pacKpbiBaTb CMbBICA Tlepuojuueckoro 3akoHa [. W.
MeHzeneeBa U /I€MOHCTPHPOBaTh €0  CHUCTEMATHU3UDYIOL[YIO, OOBSICHUTENBHYIO U
TIPOTHOCTHUYECKYH0 (YHKLIWY;

cOpMHPOBAaHHOCTb ~yMEHWW XapaKTepu3oBaTh 3/eKTPOHHOE CTPOeHHWe aTOMOB
XUMHYEeCKUX 37eMeHToB 1—4 neprozioB [leproinueckoit cMCTeMbl XUMHUUYECKUX 3ieMeHToB /1. U.
MeH/je/ieeBa, WCIIO/b3ysl TIOHSATHUS «S-, p-, d-371eKTPOHHBIE OpOWTaNM», «IHEpPreTUUecKre
YPOBHM», OOBSCHSATH 3aKOHOMEDHOCTH W3MEHEHHWs] CBOWCTB XUMHUECKUX 3JIEMEHTOB W WX
coeZIMHEeHUM M0 nepuosiaM U rpynnam Ilepuoanueckol cUCTeMbl XMMHUYeCKUX 371eMeHTOB [1. U.
MeHgeneeBa;

c(OpMHUPOBAHHOCThL yYMEHWM XapaKTepy30oBaTh (OMUCHIBaTh) 0OIHMe XUMHUYecKue
CBOMCTBAa HeOpraHWYeCKMX BeIeCTB pa3/IMUHbIX K/IacCOB, TOATBEP)KIATb CyIll[eCTBOBaHHUE
reHeTUYeCKOW CBSI3M MeX/Jy HeOpraHMYeCKMMHU BeleCTBaMM C T[IOMOLbI0 ypaBHEHUU
COOTBETCTBYIOLLMX XUMUYECKUX Peakiiuii;

chOpMHPOBAHHOCTh yMEHUSI K1acCU(ULMPOBAaTh XUMUUECKHEe pPeakLyd T0 Pa3/IUuHbIM
npu3HakaM (UMCIy W COCTaBy pearvpyrolux BelecTB, TeroBoMy 3ddekTy peakijuu,
M3MEHEeHHIO CTerleHel OKHC/IeHUs 3/IeMEeHTOB, 00paTUMOCTH peakLyy, yuaCTHIO KaTaliru3aTopa);

Cc(OpMHUPOBAHHOCTb YMEHUM COCTaB/ISITh YpaBHEHHUsI peakL1il pa3/IMuHbIX TUIIOB, MOJIHbIE
Y COKpallléHHble YpaBHeHHsI peakliii MOHHOrO 0OMeHa, yUWThIBasi yCJIOBUs, TIPU KOTOPBIX 3TH
peakLyy UAYT JI0 KOHLIA;

chOpMHPOBAHHOCTb YMEHHIM TPOBOJAUTH peakiuM, TMOTBep)KAarolie KaueCTBeHHbIN
COCTaB pas/MYHbIX HEeOpraHWYecKUX BeIeCTB, pacro3HaBaTb OMBbITHBIM MyTéM MOHBI,
TIPUCYTCTBYHOLLIME B BOAHBIX PACTBOpPaxX HEOPraHUUYECKHX BellleCTB;

chOpMHPOBAHHOCTh YMEHHI pacKpbIBaTh CYLIHOCTh OKWCIUTE/bHO-BOCCTAHOBUTETBHBIX
peakiyii TOCPe/ICTBOM COCTaB/IeHHSI 3/IEKTPOHHOTO OasiaHCa 3TUX peakiuy;

copMUPOBAHHOCTh YMeHUH 00BSICHSITh 3aBUCUMOCTh CKOPOCTA XUMUYECKOU peakivy OT
pa3/MuHbIX (P AaKTOPOB; XapakTep CMelleHWs XUMWUYEeCKOro paBHOBECHsi B 3aBUCHUMOCTH OT
BHeIlIHeTo Bo3/eiicTBus (mpuHLur Jle laTesnse);

chOpMHPOBaHHOCTh YMEHUM XapaKTepu30BaTh XHMMHYECKHe TIPOLeCChl, JieXallue B
OCHOBe TIPOMBILLIJIEHHOTO TI0JTyueHusl CePHOM KUC/IOThI, aMMHUakKa, a Takxke C(hOPMUPOBaHHOCTb
nipe/icTaB/ieHnid 00 OOIIMX HayuHBIX MPUHLIATMIAX W IKOJOTHMUECKUX MpobemMax XUMUUeCKOTO
TIPOM3BO/ICTBA;

Cc(OPMHUPOBAHHOCTb YMEHUM TMPOBOJUTH BBIUMCIEHUS C HCIOIb30BAHHWEM TOHSTUS
«MaccoBasi JIo/ig BeIljecTBa B PAacTBOpPe», OOBEMHBIX OTHOILEHWM Ta30B MPH XUMHUECKUX
peakLMsX, MacChl BelllecTBa WX 0ObEéMa ra3oB IO U3BECTHOMY KOJIMUECTBY BelljeCTBa, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOL[MX B peakiMM BellecTB, TeryioBoro 3¢ddekra peakiuu Ha
OCHOBE 3aKOHOB COXpaHEeHMsI MacChl BeIlleCTB, TIpeBpallieHHs U COXPaHeHHsI SHEPrul;



c(OpMHPOBAHHOCTh YMEHHUH COO/MIO/[aTh TIpaBUJIA TI0J/Ib30BaHUSI XUMHUUECKOW TOCYJ0H U
nabopaTopHbIM 000py/ZIOBaHMEM, a TaKXKe TIpaBH/ia 0OpalljeHus C Bell[eCTBaMU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BHITIOJTHEHUIO J1Ta00PaTOPHBIX XUMUUYECKUX OITBITOB;

c(OpMHUPOBAHHOCTb YMEHWW TJIAaHUPOBATb M BBIMOMHATE XUMHUECKUI SKCIIepUMEHT
(pasnoxkeHre TepPOKCHJA BOZOPOAA B TIPUCYTCTBUM KaTajau3aTopa, OrpeJesieHre Cpejibl
pacTBOPOB BeleCTB C NMOMOILBIO YHHMBEPCaIbHOTO MHAMKATOPa, BJIUSHUE Pa3/MYHbIX (PAKTOPOB
Ha CKOpPOCTb XMMHUUYECKOW peakliy, peakl[iM HMOHHOTO oOMeHa, KaueCTBeHHble peaklMd Ha
cynb¢aT-, KapOOHAT- ¥ XJIOPH/-aHUOHBI, HA KaTUOH aMMOHWUSI, pellleHre 3KCIeprUMeHTaTbHbIX
3afau 1o TemMaMm «MeTtannb» W «HeMmeTannbl») B COOTBETCTBHMM C TIPABWIAMM TeXHUKH
6e3omacHOCTH TIpU 0Opall[eHUH C BelleCTBaMU U JTabopaTOPHBIM 000PYZI0BaHUEM, TIPe/ICTaB/ISATh
pe3y/nbTaThl XMMHWUYECKOTO SKCIleprMeHTa B (opMe 3anucCy ypaBHEHMH COOTBETCTBYHOIIMX
peakuyii 1 GopMy/TMpOBaTh BLIBO/bI HA OCHOBE 3TUX Pe3y/bTaToB;

c(OpMUPOBAHHOCTh YMEHWUM KPUTHUECKW aHa/lM3UpOBaTh XUMHUYECKYH HH(OpMaluio,
NoJyyaeMytr0 M3 pas3HbIX MCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHKaLuu, VIHTepHeT H
APYTHX);

cOopMUPOBAHHOCTb yMeHHH COO/I0/aTh TpaBUIa SKOJOTMUECKU  LienecooOpa3Horo
noBefieHUsi B OBbITy W TPY/AOBOM [eSITebHOCTH B IIe/sIX COXPaHEeHHs CBOEro 370POBbS U
OKpY’Katolllel MPUPOJHOW CpeZibl, 0CO3HaBaTh OMAaCHOCTh BO3/€MCTBHSI Ha >KHBble OpPraHU3MBI
OTpeZie/IEHHBIX BeIIeCTB, TIOHUMasi CMbIC/ oka3aTesst [1/IK, mosicHITh Ha rpuMepax CrocoObl
YMeHbIIIeHUs U TIpeJJOTBPall[eHUsI UX BPeHOr0 BO3ZelCTBUS Ha OpraHu3M uesioBeKa;

JUisi 00yYaroL[uXcsi C OrpaHUUeHHBIMU BO3MOXXHOCTSIMU 37I0POBBSI: YMeHHe TIPUMEHSITh
3HaHUs1 00 OCHOBHBIX JJOCTYITHBIX MeTO/jaX IMO3HAHUS BellleCTB U XUMUUECKUX SIBJIEHUM;

A7l cemlbIX W C/1aboBUASLIMX OOyYaroMXCsi: yMeHHe WCI0/b30BaTh perbedHo-
TOUYeYyHYyI0 chcTeMy obOo3Hauenwmii JI. Bpaiinist fyis 3anmcy XuMudyeckux hopmyi.
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s yuurtensi /M. Pagenkuid. - M.: IIpocBetiieHue, 2021.

. Xumusi B Tabsurax u cxemax.M3ganue 2-e.CI16.:000 «BuKTOpHs TUIIOC»,
2013.- 96 c.

Jlono/iHUTeIbHAA IUTepaTypa A1 y4aluxcs:

. I'apa H.H., T'abpycera H.M. Xumwus. 3ajauHuK C «IIOMOIIHHUKOM». 10-11
kiaccel - M.: IIpocsenienue, 2013r.

. [TpumepHas porpamma cpefiHero (MoJiHoro) obirero o6pa3oBaHUs 0 XUMUU
(6a30BbIl ypoBeHb). XuMusi : COOPHUK HOPMAaTMBHBIX JOKyMeHTOB/ coctT. D.J. [IHecTpos,
A.T". ApkaapeB.-M.:/Ipoda, 2022-112 c.

. Ky3bmenko, U. E. Tectsl mo xumuu. 8-11 Knaccel : yue6Hoe mocobue / H. E.
Ky3bmeHko, B. EpémuH. - M. : Ok3amen, 2006.

. Pagenkuii. A.M. Xumus. Junaktuaeckuii Matepuas .10-11 kmaccoB: rmocobue
[U1s1 yuuTesieit o6meobpa3zoBartesibHbIX yupexkaeHuit -M.: TIpoceeijenue, 2011.- 144 c.

. Camoe T10/IHOe WM3Jj@aHMe TUIOBBIX BAapUaHTOB peayibHBbIX  3a/laHuy
EIl'5.2014.Xumust/aB.-cocT. A.C.Kopoujenko, M.I.CHactuHa.- M.: Actpens, 2022.-187 c.-
(PUIIN).

. CaguH, I'. A. OnMMIivaiHbIe 3a/laHUs TI0 OpraHuueckoi XxuMuu. 10-11 Kmacchl
/T'. A. CaBuH. - Bosrorpaz;: Yuuresns, 2022.

. CaBun, I'. A. Onummnuazsble 3aZaHUs 0 HeOpraHnyeckou xumuu. 9-10
knaccel / I'. A. CaBuH. - Bosrorpaz: Yuurens, 2022.

ITeuamtbie nocodus

. Tabnuiibl  TIOCTOSIHHOTO — 3KCIIOHMpOoBaHUS — «Ilepriofiueckast — cucTeMa
XUMHUYeCcKux 3yemMeHTOB [].M.MeHzeneeBa», «Tabnuija paCTBOPUMOCTH KUCJIOT, OCHOBAHHUH
Y COmel», «DIeKTPOXMMUYEeCKUM Psifi HalpshKeHUU MeTalioB», «KadueCcTBeHHbIe peakLjuM Ha
KaTUOHBI ¥ aHUOHBI», «Kaccugukaiys BewecTs».

. KoMruieKT mopTpeToB /i1t KabvHeTa XUMUH -1 9K3.

. KomriekT yueOHbIX Tabsuiy o xumuu. Pasgen «HeopraHuueckass XUMHSI»
Cepusi «CoBpeMeHHbIe HarJIsiiHbIe ocobus», 2021 T.

Komnblomephbte u UKT-cpedcmea

. Bbonbiuas sHimknoneaus Kupunia u Medogus, 2013r.

. OneKTpoHHOe TIpUIOXKeHHe K yuebHUKY «Xumus -11», paspaborumk 3A0
«Ob6pa3oBanue — Meaua»



. 1C: Peneturop. Xumusi. O6mias v Heopranudeckas. 10-11 kmacc (yue6Hoe
3/IEKTPOHHOE U3/laHue), PecryOiMKaHCKUNA My/IbTUMena 1ieHTp, 2022,

. www.edios.ru- Di0C - 1[eHTP AUCTAHLMOHHOTO 0Opa30BaHusl.

. www.km.ru/education- yue6Hble MaTepuasbl U CJIOBapH Ha caiiTe « Kupusn u
Medoauii».



