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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], BOCITMUTaHUsI U Pa3BUTHs 0OyUaroIIUXCsl Cpe/iCTBaMU yueOHOTO TpeMeTa
«Xumust» s 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBW/IM KOHLENTYyasbHbIe TOJIOKEHUS
®I'OC COO o B3auMO0OYyC/IOBJIEHHOCTH lie/iel, CO/ep>KaHusl, pe3y/JbTaTOB OOyueHUs U
TpeOOBaHM K YPOBHIO TIOATOTOBKH BBIITY CKHUKOB.

Xumuueckoe oOpa3oBaHHe, TIOJydyaemMoe BBLITYCKHMKaMH  00IieoOpa3oBarebHOM
OpraHu3alyy, SBsSeTCs HeoTbeM/IeMOM uYacTbio HUX o00pa3oBaHHOCTH. OHO  CITYXKHUT
3aBepILAlOIIUM 3TalioM peasiM3al[ii Ha COOTBETCTBYHOIleM eMy 0a30BOM ypDOBHE K/THOUEBBIX
L[eHHOCTel, TPUCYIIMX L[eJIOCTHOM CHUCTeMe XUMHUeckoro oOpa3oBaHUsi. OTH LIEHHOCTH
KacaroTcsl TI03HaHWsSI 3aKOHOB TPUPO/bl, (hOPMUPOBAHUS MHUPOBO33pDeHUsI U OOIel KyJIbTypbl
Yye/ioBeKa, a TaKXKe 3KOJ0ruYeckd OOOCHOBAHHOTO OTHOILEHWS K CBOEMY 3[J0DOBBIO U
TIPUPOZHOM cpefie. Peanu3yeTcs xuMudeckoe obpa3oBaHre OOydYaroIMXCsl HA YPOBHE CPeIHEero
ob1iero obpa3oBaHusi Cpe/iCTBAMU yueOHOTrO mpeiMeTa «XUMHS», COZIeP)KaHHe U TIOCTPOeHHe
KOTOpPOTO OMpejiefieHbl B TpPOrpaMMe MO0 XUMHUM C yUu8TOM CcrieluUKU HayKu XUMUH, eé
3HAUeHHs B TIO3HAHUU TIPUPO/Ibl ¥ B MaTepUabHOM >KU3HU OOIIIeCTBa, a TaKXKe C YUETOM 00IIMX
1jeJIell ¥ TIPUHIIUIOB, XapaKTepU3YILUX COBPEMEHHOEe COCTOSIHHUE CHCTEeMbI CPeHEro 0OIIero
obpa3oBanus B Poccutickoit @esepariyu.

XWMUs KaK 37IeMEeHT CUCTeMbl eCTeCTBeHHBIX HayK UrpaeT 0COOYIO pOJib B COBPEMEHHOM
LMBU/IM3ALIMH, B CO3JAHUM HOBOW 0a3bl MaTephasbHOM KyabTypbl. OHa BHOCHUT CBOW BKJ/Iaf B
¢opmMHpoOBaHKe paljMOHA/ILHOIO HAYYHOTO MBILIEHUS], B CO3[jaHHe 1]eJIOCTHOTO Mpe/iCTaBIeHus
00 OKpy)KaroleM MUpe Kak O eZIMHCTBe MPHUPOJbBI U uesioBeKa, KOTOpoe (POPMHUPYeTCsT B XUMUN
Ha OCHOBe TMOHMMaHUS BeleCTBeHHOI'0 COCTaBa OKPY)Karollero Mupa, 0CO3HaHUs B3aWMOCBSI3U
MeXXJy CTPOeHHEM BelleCTB, UX CBOWCTBAMU U BO3MOXXHBIMU 00/1aCTSIMU ITPUMEHEeHHUS.

TecHO B3aWMOJIEMCTBYST C JpPYrMMM eCTeCTBEHHbIMU HayKaMH, XUMHS CTaja
HEOTheM/IEMO UaCTbi0 MHPOBOM KY/bTYpbl, HEOOXOJWMBIM YC/IOBHEM YCIELIHOrO TpyjAa M
JKU3HU Ka)kJoro uieHa obimlectBa. CoBpeMeHHasi XUMUSI KaK HayKa co3ujaTeslbHasl, KaKk HayKa
BBICOKMX TEeXHOJIOTUM HaripaB/jieHa Ha pellleHre T7100anbHbIX Mpo6/ieM yCTOMUMBOIO pa3BUTHS
ye/iloBeUeCTBa — ChIPbEBOM, 3HepPreTHUecKOM, TMUILeBOM, H5KOJIOTUUYeCKOW 0e30macHOCTH U
OXPaHbI 37I0POBBS.

B cooTBeTcTBMM C OOIMMM Iie/iIMA U TIPUHIUIIAMHU CpeAHero o6iero obpa3oBaHUs
cofiepskanue ripeaMeta «Xumusi» (10-11 Kmaccel, 6a30BbIi yPOBEeHb U3YUEHHS) OPHEHTHUPOBAHO
TIPEUMYIIIeCTBEHHO Ha OOIIeKyIbTYPHYIO TIOATOTOBKY O0yuaroImyxcs, HeoOXOAUMYH UM [IJist
BbIPaOOTKM MHPOBO33PeHUYECKHUX OPHEHTHPOB, YCIEIIHOTO BK/IIOUEHWS] B >XU3Hb COL[UYMa,
TIpo/io/KeHUs 00pa30BaHus B pa3/IMUHbIX 00/1aCTSIX, He CBS3aHHBIX HETTOCPEeICTBEHHO C XUMUEH.



CoCTaBISIOIUMH TIpeiMeTa «XUMUs» SBSIOTCS 0a30Bble Kypchl — «OpraHudeckast
xuMusi» U «O011jasi 1 HeopraHUueckasi XMMHs», OCHOBHBIM KOMITOHEHTOM CO/IEP>KaHUsI KOTOPBIX
SIBJITFOTCSI OCHOBBI 0a30BOM HayKW: CUCTEMa 3HaHWM 110 HeOPraHUYeCKOW XUMUH (C BK/TFOUEHHEM
3HaHWM U3 00IIell XUMHUK) W OpraHuYecKor xuMun. POpPMUpPOBaHKE aHHOW CHCTeMbl 3HAaHWA
NPy W3yueHWW TpeAMeTa obecrieurBaeT BO3MOXXKHOCTb PAaCCMOTPEHHsI BCETO MHOT000pasus
BeII[eCTB Ha OCHOBE OOI[UX MOHSATHH, 3aKOHOB 1 TEOPUIA XUMHUH.

CTpyKTypa cofepkaHusi KypcoB — «Opranuueckast Xumusi» 1 «O0I1iast 1 HeopraHuJecKast
XUMUs1» CpOpMHpOBaHa B MporpamMme Mo XMMHUUA Ha OCHOBe CUCT@MHOIO MOAX07a K MU3yueHHIO
yueOHOro MaTepuasa U OOYC/IOBJeHa MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAaHWUM Ha
orpefie/IEHHBIX TeopeTUUeCKWX YPOBHAX. Tak, B Kypce OpraHM4yeckod XUMHUM BelllecTBa
paccMaTpUBAlOTCSl HA YPOBHE K/IaCCUYEeCKOW TeOpUU CTPOEHUs] OpraHu4yecKuX COeJMHEeHUM, a
TakKe Ha ypOBHE CTepeOXMMHYECKMX U 3/1eKTPOHHBIX MpeJCTaBlIeHUA O CTPOEHWU BellleCTB.
CBezieHrsi 00 M3yuaeMbIX B Kypce BellleCTBaxX /JalOTCsi B Pa3BUTHUM — OT YTJIeBOZOPOAOB [0
CJIO’KHBIX OMONIOTMYeCcKU aKTHUBHBIX COoeJuHeHHU. B Kypce opraHuuyeckod XUMHM TOIyYaroT
pa3Butue chopMHpOBaHHbIE Ha ypOBHe OCHOBHOTO 00iriero obpa3oBaHUs TlepBOHaya/bHbIe
Tipe/iCTaB/eHUs 0 XMMUUECKOM CBSI3H, KIacCU(UKALIMOHHBIX MPH3HAKaX BelecTB, 3aBUCHMOCTU
CBOMCTB Bell[eCTB OT UX CTPOEHMsI, 0 XMMHUUeCKOM peaki[uu.

[Tos HOBBIM YIJIOM 3peHHSI B TipeaMeTe «XHMHS» 0a30BOr0 YPOBHS pPacCMAaTpPHUBAETCS
M3yueHHbIi Ha YpPOBHe OCHOBHOrO o00imiero o0pa3oBaHHSI TeOpeTUYeCKHid marepuan |
dakTosiornueckre CBeZieHUs O BellleCTBaX M XMMHYEeCKOW peakiuu. Tak, B UaCTHOCTH, B Kypce
«OO011jas1 ¥ HeopraHuveckasi XUMHs» O0yJarolUMCsl TIPe0CTaB/ISIeTCS BO3MOXXHOCTh 0CO3HATh
3HaUeHHe TepPUOANUYECKOro 3aKOHa C OOIIeTeopeTMYecKMX M MeTO/O0JOTMUeCKUX TO3WLIWH,
ry0Ke TMOHSTH MCTOPUUYECKOe W3MeHeHWe (YHKLMH 3TOro 3akoHa — OT oboOijaroreid 1o
0OBSICHSIONIEN ¥ TPOTHO3UPYIOILeH.

EpuHas cucteMa 3HaHMM O Ba)KHEWILMX BeLeCTBax, UX COCTaBe, CTPOEHHUU, CBOMCTBAX U
MIPUMEHEHHH, a TakKKe 0 XUMHUYEeCKUX peaklUsX, X CYIIIHOCTU U 3aKOHOMEPHOCTSIX MPOTeKaHus
porionHsiercs B Kypcax 10 w11 Kk/jaccoB 3/ieMeHTaMM COJeprKaHUsl, MMERLUMU
Ky/IbTYPOJIOTMUECKUHA W TIPUKIAJHOM XapakTep. OTH 3HaHWs CIIOCOOCTBYIOT TIOHMMaHUIO
B3aMMOCBSA3M XWMHUU C [JPYIMMM HayKaM{, pacKpblBalOT €€ posib B II03HABaTe/JIbHOU U
TIPaKTHUEeCKOH [esITeTbHOCTH YeJloBeKa, CMOCOOCTBYIOT BOCIHMTAHHMIO YBa)KEHHSI K TIPOLIECCY
TBOpUECTBa B 00/1aCTH TeOPWH U MPAKTUUYECKUX MPUIOKEHUM XUMUU, TIOMOTalOT BBIMTYCKHUKY
OPUEHTHPOBATLCSI B OOL[ECTBEHHO U JTMYHOCTHO 3HAUMMBIX MpoOsieMax, CBS3aHHBIX C XUMHEH,
KPUTUUECKU OCMBIC/IMBAaTh UH(POPMALIUIO U TIPUMEHSTh €€ [ijis TIOT0/IHeHUsI 3HaHWM, pellieHus
VIHTEJIJIEKTya/IbHbIX M SKCIepUMeHTa/IbHbIX UCC/Ie[0BaTe/bCKUX 3afad. B 1jesiom copeprkaHue
yuebHOro npeameTa «XUMHUsI» JaHHOTO YPOBHSI U3yUeHUs] OPUEHTHPOBAHO Ha (JOpMHpOBaHUE y
00yuaroluXxcss MUPOBO33PEHUYECKOW OCHOBHI [I/Isi TIOHUMaHUs (GuocoCKux uei, TakKMX Kak:
MaTepHa/ibHOe eJUHCTBO HEOPraHWYeCKOr0 U OPraHu4ecKoro MHpa, 00YyCIOBIEHHOCTb CBOMCTB
Bell|eCTB UX COCTaBOM U CTPOEHUEM, [103HaBaeMOCThb IMPUPOJHBIX SIBJIEHUM MyTEéM 3KCIIepUMEHTa
Y pelleHrs] NPOTUBOPEUMH MeXXJy HOBbBIMU (PAaKTaMM Y TeOpeTUYeCKHMMM IIpeJIoChlIKaMH,
OCO3HaHUe POJIM XMMHH B peIleHWH 3KO0JIOTHUecKuX mpobsieM, a Takke MpobieM cOepesxeHuUs
SHepreTUUeCKHUX pecypCoB, ChIpbs, CO3[,aHUsI HOBBIX TEXHOJIOTUW U MaTeprasoB.

B nmnnaHe pelieHus 3aZiau BOCTIUTaHWS, pa3BUTHS M COLMA/IM3al[MM  O0yYaroIuXxCs
TIPUHSATBIE TPOTPAMMOM TI0 XUMMM TOAXO[bl K OIpe/e/ieHUI0 COJepXKaHusi U TOCTPOeHUs
npeJMeTa TpeAyCMaTpPUBAOT (POpPMHPOBaHWe YHUBEPCATbHBIX YUeOHBIX AeMCTBUH, WMEIOIIUX



0a30Boe 3HaueHMe JJis1 PA3/IMYHBIX BUZIOB JIeSITe/TIbHOCTU: PellleHHst MpobJieM, MOMCKa, aHaiu3a U
obpaboTki wWHGpOpPMaIWY, HEoOXOAUMBIX [/ TPUOOpeTeHUsT OMbITa MPAKTHUECKOW U
MCCTIeJOBaTeTbCKOM esITeTbHOCTH, 3aHUMAFOILel B&XKHOe MeCTO B IIO3HAHUY XUMUH.

B mpakTuKe TiperojiaBaHusi XMMHUM KaK Ha YPOBHe OCHOBHOTO 0011iero o6pa3oBaHusi, Tak U
Ha ypOBHe cpeAHero o0mjero o0pa3oBaHWs, TIpU  OIpeJe/ieHnd  COZepKaTelbHOU
XapaKTepUCTHKH 1ieJIell W3ydeHUsl TpeMeTa HarlpaB/ieHUeM TepBOCTENIEHHON 3HAauMMOCTH
TPAJUIIMOHHO TIPU3HAETCA (HOPMUPOBAaHWE OCHOB XHUMHUECKOW HAyKM Kak 00/actu
COBPEMEHHOTI'0 eCTeCTBO3HAHUS, TPAKTUUECKOW /1esiTe/IbHOCTH ue/ioBeKa M KaK O/IHOTO W3
KOMIIOHEHTOB MHPOBOM Ky/nbTypbl. C MeTOJUUECKOM TOUKM 3pEHMs TaKOH ToAXoA K
OTIpe/Ie/IEHUIO 1Ie/Iel N3yUeHus MpeMeTa SBJISIETCS BIIOJTHE OrpaBaHHbIM.

CornacHO [JaHHOH TOUKe 3peHHs TJIaBHBIMHU IIeJIIMU M3yueHUs TpeaMeTa «XvMUs» Ha
6a3oBoM ypoBHe (10 —11 K/1.) SIBASTFOTCS:

* (QopMupoBaHHe CHCTeMbl XWUMMUECKHMX 3HAaHWW KaK BaKHellllel CoCTaB/stolei
eCTeCTBeHHO-HayUHOW KapTHWHBI MHpa, B OCHOBe KOTODOH Jie)KaT K/ItoueBble TOHSTHS,
(dbyHJamMeHTaNbHbIe 3aKOHbI U TEOPUM XUMUH, OCBOEHUe si3blka HayKd, YCBOeHUe U
TOHMMaHWe CYIHOCTH JOCTYITHBIX 0000IeHHI MHPOBO33pEeHUeCKOr0 XapakTepa,
03HAKOMJIeHHEe C UCTOpUel X Pa3BUTHUS U CTAaHOBJIEHUS,

* ¢opmupoBaHKe U pa3BUTHe TPe/[CTaB/IeHU O HayUHBIX MeTO/[aX MO3HAHHUS BeIleCTB U
XUMAYEeCKUX peaklui, HeoOXOAUMBIX AJisi IpUOOpeTeHusi yMeHH OpUeHTHPOBAThCS B
MUpe BellleCTB ¥ XUMHUUECKUX sIBJIEHU, UMEIIUX MeCTO B TIPUPO/e, B NMPAKTUUECKOW U
TOBCEeJHEBHOM »KU3HU;

® pa3BuUTHE yMeHUW U CrocoOOB [esITeTbHOCTH, CBSI3aHHBIX C HaOMOLeHneM |
00BSICHEHHEM XUMHMUECKOTO JKCIepUMeHTa, COOJIIoZieHreM TpaBWiI  0e30racHOTro
oOpalrieHust C BeljeCcTBaMHu.

Hapsiny ¢ atuM, copiep>kaTesibHasi XapaKTePUCTHKA Iie/ied U 3a7iau U3yueHus TpegMera B
TIporpaMMe I10 XMMUHM YTOUHeHa ¥ CKOPPEKTHUPOBaHa B COOTBETCTBUH C HOBBHIMH MPUOPUTETAMHU
B cucTeMe cpenHero obrnero obpa3oBanus. CerofiHs B TIperoflaBaHUM XUMHUHM B OoJbIlei
CTENEeHW OTJAETCA TIPeANIOUTEHHe TIPAaKTUUYEeCKOM KOMIIOHEHTe COZIep)KaHusl 00ydeHwus,
OPWEHTHUPOBAaHHOM Ha TIO/ITOTOBKY BBLIMYCKHUKA 00I1eo6pa3oBaTe/ibHOM — OpraHU3alivy,
BJIaZietolero He HaOOPOM 3HaHUM, a (YHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSIMM aKTUBHOTO TIOJyU€HHs] 3HAHWH W TPUMEHEHUS UX B PeaslbHOW XKU3HM I PelleHUst
MPAaKTUYEeCKHX 3a/1ay.

B cBs3M Cc 3TMM TIpM M3yueHUH TmpeAMeTa «XHMHUsS» JOMUHHUpYHOIee 3HaueHHe
NpUOOPETalOT Takye e/l U 3aaui, Kak:

ajanTauys  oOydvarIuxcs K  YCJIOBUAM  JIMHAMMUYHO  PA3BUBAOIIETOCT  MHUPa,
(dopMUpOBaHME WHTEIEKTyalbHO Ppa3BUTON JIMYHOCTH, TOTOBOM K CamMO0Opa30BaHMIO,
COTPY/IHUYECTBY, CAMOCTOSITE/IbLHOMY TIPUHATHIO TPAMOTHBIX peIIeHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYyalUsIX, CBSI3aHHBIX C BellleCTBaMU 1 UX NIPUMeHeHHeM;

dopmupoBaHre y OOyYarIUXCs K/IOUEBbIX HABBIKOB (K/IFOUEBBIX KOMITeTEHLIUMN),
MMeIMX YHHBepCabHOe 3HaueHue [i7isi Pa3/IMUHbIX BUJIOB JIeITe/TbHOCTU: pellieHus rpobsiem,
MOMCKa, aHa/M3a W 00paboTkM wuH(oOpMarK, HeoOXOAWMBLIX [Jisi TPHUOOPeTeHHsT OIlbITa
JiesiTeTbHOCTH, KOTOpasi 3aHMMaeT Ba)KHOe MEeCTO B TIO3HAHWUM XWMHH, a TaKkKe JJisi OL[eHKHU C
TIO3ULIMIK KOJIOTHUeCKOM 6e30MacHOCTH XapaKTepa B/IUSTHUS BeL[eCTB U XUMUUECKHX TTPOLIeCCOB
Ha OpraHu3M YeJ/ioBeKa U TIPUPOJIHYIO Cpefy;



pa3BUTHE TI03HABATEbHBIX UHTEPECOB, UHTE/IJIEKTYaIbHbIX U TBOPUECKUX CMOCOOHOCTEH
00ydJaromuxcsi: CriocOOHOCTH CaMOCTOSITESTBHO TPHUOOpPeTaTh HOBblE 3HAHWS I0 XUMHHM B
COOTBETCTBHUHM C KU3HEHHBIMH TIOTPEOHOCTSIMH, MCII0/h30BaTh COBPeMeHHbIe HHPOPMAIIMOHHbIe
TeXHOJIOTHU [I/IsI TIOVMCKA U aHa/i3a yueOHOW U HayuHO-TIOMY/ISIPHOM MH(POPMAIu XUMHUECKOTO
COZlep’KaHus;

(opMHpOBaHKe U pa3BUTHE Y 00YYAIOIIUXCS aCCOIIMaTUBHOTO U JIOTUUECKOTO MBIILIIEHUS,
HabJ/TIFOIaTeIbHOCTH, COOPaHHOCTH, AaKKypPaTHOCTH, KOTOpble OCOOEHHO HeoOXOJUMbI, B
YaCTHOCTH, TIPY TUITAHMPOBAHWU U TIPOBEZIEHUM XUMHUUECKOT0 SKCIIePUMEHTa;

BOCITUTaHWe y oOyuaroumxcs yOeXIEHHOCTM B T'YMaHHUCTUYECKOW HarpaB/ieHHOCTH
XUMUM, €& BaXHOW PpOMM B  pelleHWd TJ00asbHbIX  Tpo0OeM  palMoHaTBHOTO
TIPUPO/IOTIO/TH30BAHUSI, TIOTIOJTHEHHWSI SHEPreTUYeCKUX pPeCypcoB M COXPaHeHUsl MPUPOAHOTO
PaBHOBECHs], OCO3HaHUS HEOOXOJUMOCTH Oepe)KHOTO OTHOIIEHWS K TIPUPOZie U CBOEMY
3[I0POBBIO, @ TaK)Ke MPUOOPeTEeHHs OMbITa UCITO/Ib30BAHUS TTOJTYUEHHBIX 3HAHWW /IS IPUHSTUS
I'PaMOTHBIX pellieHU B CUTYaLUsIX, CBS3aHHBIX C XUMUYeCKUMU SIBJIEHUSIMU.

B yue6HOM m1aHe cpefiHero obiero obpa3oBaHus rpeaMeT «XUMHs» 0a30BOTO ypOBHS
BXO/IUT B COCTaB MPeIMETHOM 00s1acTh «ECcTeCcTBeHHO-HayUHbIe TIPEIMEThI».

OO0r11iee uMC/I0 YacoB, OTBEAEHHBIX /JIST U3yUeHUs XUMHH, Ha 6a30BOM ypOBHE CpeJHero
obiriero obpa3oBanwus, coctaBiser 136 uacoB: B 10 knacce — 68 uvaca (2 vac B Hezenmo), B 11
K/acce — 68 yaca (2 uac B HejieJt0).

COJEPXXAHUE OBYUEHUSA

10 KJTIACC
OPTAHNYECKASA XUMUSA

TeopeTHueckue 0CHOBBI OPraHMYeCKOH XUMHU

[TpesMeT opraHMuYecKOM XMMUU: eé BO3HMKHOBEHHE, pa3sBUTHe U 3HauyeHWe B MOy4YeHUU
HOBBIX BellleCTB ¥ MaTepyasoB. Teopusl CTpoeHUs: OpraHnyeckux coefrHenni A. M. bytneposa,
eé OCHOBHble mON0XKeHUsi. CTPyKTypHble (OpMy/bl OpraHUuUecKux BellecTB. ['omosorus,
y30Mepus. X¥MHUUYeCcKas CBSI3b B OpraHU4eCcKUx COeJMHeHUsIX — O4UHapHble U KpaTHbIe CBS3U.

[lpeacraBnenre o0  KjaccuuKaluyMu — opraHMueckux — BemlecTB.  HomeHksaTypa
OpraHUYecKHMX COeJUHEHUM (chcTeMaTHuecKas) W TpUBHAlbHble Ha3BaHWS Ba)KHEUILINX
Tipe/iCTaBUTe/Iel KJIaCCOB OPraHUYeCKUX BelllecTB.

OKCIlepuMeHTa/IbHble METO/bl U3yUeHUsl BellleCTB U WX IpeBpalleHUi: 03HaKOMJIeHHe C
obpa3lilaMu OpraHMYecKMX BelleCcTB M MarepyajaMd Ha MX OCHOBe, MO/e/TMPOBaHKE MOJIEeKYJI
OpraHuuecKuxX BellecTB, HaOMOJeHue U ONucaHWe JIeMOHCTPALMOHHBIX OIBITOB TI0
TIpeBpall{eHUI0 OpraHUYecKUX BellleCTB IPU HarpeBaHUH (T1aBieHue, 00yTvBaHKe U TOPeHue).

Yraeeogopoabl

AnKaHbl: COCTaB M CTpPOeHHWe, FOMOJIOTUYeCKUM psifi. MeTaH M 3TaH — MpocTeuilue
Npe/iCTaBUTE/IM a/IKAHOB: (PU3MUeCKMe M XUMHUUYecKue CBOMCTBA (peakLuM 3aMelleHds U
rOpeHus1), HaXOXKJeHre B [IPUPO/ie, ToJIyYeHue U IpUMeHeHue.

AnKeHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUH psifi. DTWIEH U NPONU/IeH — MpOoCTelIne
Npe/iCTaBUTe/IM a/KeHOB: (PU3MUecKue M XUMHUUYecKHe CBOWCTBAa (peakLuM TI'MJpHUPOBaHUS,
rajoreHMpoOBaHus, rMpaTaliy, OKUCIeHNs U MoIMMepy3aLiiu), Iojy4yeHre U IpUMeHeHHe.



Ankaguensl: Oytaguen-1,3 u metwnOytagueH-1,3: cTpoeHUe, Ba)KHEMIIINE XMMHYeCKHe
CBOMCTBA (peakuus nomMmepusanyu). [lonyyeHrne CHHTETUUECKOTO KayuyKa ¥ pe3HHBI.

ANKUHBL: COCTaB ¥ OCOOEHHOCTH CTPOEHUs, TOMOJIOTUYeCKWI psii. ALeTWIeH —
NIPOCTENIINI Npe/ICTaBUTe b aIKUHOB: COCTaB, CTPOeHUe, (u3nUecKre U XMMUUecKue CBOWMCTBA
(peakuyy ruipupoBaHus, rajloreHUpOBaHus, rMipaTaliii, TOpeHys), oJlyueHre U IpUMeHeHue.

Apenbl. BeH3on: cocTaB, cTpoeHue, (Qu3nyeckue U XUMHUUeCKUe CBOMCTBa (peakijuu
rajJloreHupoBaHrsl U HWUTPOBaHWs), MOJyuyeHue M npuMeHeHue. Toayon: cocmas, cmpoeHue,
¢usuueckue u xumuyeckue ceoticmea (peakyuu 2an02eHUPOBAHUSL U HUMPOBAHUSL), No/yueHue U
npumeHeHue. TOKCMUHOCTb apeHOB. ['eHeTMueckasi CBA3b MeXAY YIJIEBOZOPOZAMH,
TIpUHA/|/Ie)KallMMU K pa3/IMYHbIM K/accaM.

[IpuposHbIe UCTOUHUKHW YI/IeBOAOPOAOB. IIprpoaHbIi ra3 ¥ MomyTHble He(TSHbIE rasbl.
Hedts u eé mnpoucxoxigenve. Criocobbl rmepepaboTku He(dTH: TIeperoHKa, KpeKUHT
(TepMUYECKU, KaTaIUTUUECKUit), Muposu3. [IpoaykThl nepepaboTku HeTH, UX TIpUMEHeHHe B
NIPOMBILLIEHHOCTH U B ObITY. KaMeHHBIH yro/ib 1 MPOAYKTHI ero repepaboTKy.

OKcrepuMeHTalbHble MEeTO/Ibl M3yUeHHs BellleCTB U UX IpeBpallleHui: 03HaKOMJ/IeHHe C
obpasijaMu 1acTMacc, KayuyykoB M pe3uHbl, KouleKin «HedTb» u «Yronb», MofenpoBaHue
MOJIEKYJ/l YIJIEBOZOPOJOB M TIajlOreHONPOU3BOJAHBIX, IIpPOBeJeHre MPAKTUYeCKOW paboThI:

ToJ/lyuyeHre STU/eHa U 3y4yeHre ero CBOMCTB.

PacuéTHbie 3a7aun.

BbluncsieHust 0 ypaBHEHMIO XWUMUYECKOW peakiuu (Macchl, 00bEMa, KOIMUecTBa
WCXO/IHOTO BeIl[eCTBa WM TIPOAYKTa peakldd T0 W3BeCTHBIM Macce, 00BEMY, KOIMUYEeCTBY
OJIHOTO U3 UCXO/IHBIX BeIeCTB UM MPOAYKTOB PeaKLvn).

Kucnopopacoaepixaiye opranHiuecKue coeiiHeHUs

[MpenenbHble OAHOATOMHBIE COUPTHL. MeTaHO/N W 3TaHOM: CTpoeHue, (u3nyeckue U
XUMHYEeCKHe CBOMCTBA (peakLMM C aKTMBHBIMU MeTa/l/laMH, FaJloreHOBOJOPOJaMu, FOpeHHe),
rpuMeHeHre. BoopogHble CBA3M MeXJy MOJIeKy/laMy CIIUPTOB. [lelicTBHe MeTaHoJIa U 3TaHO/a
Ha OpraHu3M 4eJjiOBeKa.

MHoroatomMHbie CIUAPTHL. JTWIEHIVIUKOAb W TJIMIEPUH: CTpoeHue, ¢usnyeckue U
XMMHYEeCKHe CBOUCTBA (B3aUMO/IeMCTBUE CO L[e/IOUHbIMU MeTasylaMU, KaueCTBeHHasi peakLivs Ha
MHOIOaTOMHbIe COUpPThI). JleliCTBMe Ha OpraHyM3M 4ejioBeKa. [IpumeHeHue Tr/MllepUHA U
STUJIEHTJTUKOJIS.

deHOM: CTpOeHWe MOMEKYJ/Ibl, (U3Mueckre U XUMHUYeCKHe CBOWCTBA. TOKCHMUHOCTH
¢denona. [lpumeHenue QeHoa.

Anbperuabl 1 KemoHbl. DopManberuj, aleTanbAeryj: CTpoeHue, (Quanueckue U
XUMHYEeCKUe CBOMCTBA (peakLMM OKHUCJeHUs] U BOCCTAHOBJIEHUS, KauyeCTBEeHHble peaKLUH),
MoIy4yeHue U TIpUMeHeHue.

OZHOOCHOBHBIe TIpe/ie/ibHble KapOOHOBBIE KUC/IOThL. MypaBbMHAsE M YKCYyCHAasl KACIOThI:
cTpoeHue, (pr3nueckre U XMMHUYeCKre CBOMCTBa (CBOMCTBa, 0bIIMe [Jis Kjlacca KUC/IOT, peakiys
3TepudUKaliK), ToayueHue U TnpuMeHeHue. CTeapvHOBasi W OJIEMHOBasi KHWC/IOTHI Kak
TIpe/ICTaBUTe/IM BLICIIMX KapOOHOBBIX KHCJIOT. Mbifa KaK COJIM BBICIIMX KapOOHOBBIX KUC/IOT,
HX MotoIIlee JleliCTBUe.

CnoxxHble 3pUpbl KaK MPOM3BO/IHbIE KapOOHOBBIX KUC/IOT. ['MPONN3 C/IOKHBIX 3(UPOB.
JKupsl. I'vgpomms xxupoB. [IppmMeHenre xupoB. bromornueckas poJsib >XUPOB.



YrieBosibl: cOCTaB, KaacCU(UKaLs yriaeBoJoB (MOHO-, IU- U MoaMcaxapu/ibl). I'iroko3a —
MIPOCTENIINI MOHOCaxapu/: 0COOEHHOCTH CTPOEHHUsI MOJEKY/bl, (hU3ndeckre U XUMHUECKHe
cBoMCTBa (B3auMmogencTBue C rugpokcugom Meau(Il), okucieHre amMMuayHbIM PAacTBOPOM
okcuga cepebpa(l), BoccTaHOB/eHWe, OpOXKeHWe TJIIOKO3bI), HaxOXeHWe B TPHUPO/IE,
npuMeHeHue, Grooruueckas posib. @orocuHTe3. PpyKTO3a Kak U30Mep IJIHOKO3bI.

Kpaxman v nenmososa Kak npupojHble noauMepsl. CTpoeHre Kpaxmasa M Le/TH0/I03bl.
dusnueckre U XMMHAUYECKUe CBOKMCTBA KpaxMasa (TUpoJin3, KaueCTBeHHasl peakLiysi C UOZ0M).

OKcrepyMeHTa/lbHble MeTO/bl M3ydeHUsl BelleCTB U WX TpeBpallleHUid: MpOoBe/eHue,
HaO/IfofleHe W OMMCaHWe JIeMOHCTPALMOHHBIX OIBbITOB: TOPEHHWEe CITUPTOB, KaueCTBEHHBIE
peaklMd OJHOATOMHBIX COUPTOB (OKWC/AeHWe 3TaHosia okcugom Meau(Il)), MHOroaToMHbIX
CIUpTOB (B3auMoOJelcTBUe raulepuHa ¢ Ttuapokcugom Meau(Il)), anbaeruoB (oKucaeHUe
aMMHauHbIM pacTtBopoM okcuzaa cepebpa(l) u ruzapokcupom wmeau(Il), B3aumogelicTBHE
KpaxMasia C HOZOM), TIpOBe/leHWe TIpaKTUueckoil paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

PacuétHble 3a7aum.

BbluncsieHusi 10 ypaBHEHMIO XUMUYECKOW peakiuu (Macchl, 00bEMa, KOIMUecTBa
WCXO/IHOTO BeIl[eCTBa WM TIPOAYKTa peakLWd T0 W3BeCTHBIM Macce, 00BEMY, KOIMUYeCTBY
OJJHOTO U3 UCXO/IHBIX BeleCTB UM MPOAYKTOB PeaKLin).

A3oTcozeprkaliue opraHuyeckue coeIMHeHusI.

AMUHOKHCIOTEI Kak amdoTepHble OpraHuyeckue coefuHeHus. @Pusnyeckue U
XMMHUUECKHe CBOMCTBA aMHHOKHUC/IOT (Ha mMpuMepe TJMIMHA). buonoruueckoe 3HaueHue
aMUHOKHUCJIOT. [TenTrpl.

benky kak mpupojHble BbICOKOMOJEKY/sSipHble coefuHeHus. IlepBUuHasi, BTOpUUHAs U
TPeTWYHasi CTPYKTypa OenKoB. XWMHWUYeCKHe CBOWCTBA O€NKOB: THUAPOJN3, JeHaTyparvs,
KaueCTBEeHHbBIE PeaKI[uH Ha OesKu.

OKCrepuMeHTalbHble MeTO/IbI M3yueHHs BeIeCTB W WX MpeBpallleHuii: Hab/rofeHue U
OIMMCaHWEe JIEMOHCTPAI[MOHHBIX OTIBITOB: JleHaTypaldsi OenKoB TIpM HarpeBaHWH, IIBETHBIE
peakiiy 6eKoB.

BbICOKOMOJIeKY/IAPHBIE COeANHeHUs

OCHOBHBIE TIOHAITUS XUMHWHM BBICOKOMOJIEKY/ISIPHBIX COeAUHEHWM: MOHOMeEp, TOJIUMep,
CTPYKTYPHOE 3BEHO, CTeleHb MOoJMMepHU3aliuM, CpeJHsisi MoJjeKy/aspHas Macca. OCHOBHbIe
MeTO/ibl CHHTEe3a BbICOKOMOJIEKY/ISIPHBIX COeJUHEeHNU — MOJIMMepHr3aLiys U MOJTUKOH/eH Cal[usl.

OKcrneprMeHTa/lbHble MEeTO/Ibl U3yueHHUs BellleCTB W UX TpeBpallleHUi: 03HaKOMJIeHUe C
obpa3ijamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KayuyKoB.

MexripeiMeTHbIe CBSI3U.

Peanu3aiusi MexxripeZJMeTHBIX CBsi3ell TPU M3yueHWU opraHudeckou xumuu B 10 Kiacce
OCYIIIeCTBJISIETCS Uepe3 MCIO/b30BaHUWEe KakK OOIIUX eCcTeCTBeHHO-HAyUHBbIX TOHSTHH, TaK U
TIOHSATUM, SIBJISTFOLLIMXCSI CUCTEMHBIMU [1J151 OTJ€/IbHBIX NIPeIMEeTOB eCTeCTBEHHO-Hay4YHOr 0 LIUK/IA.

OO61e ecTecTBeHHO-Hay4Hble TIOHSTHS: sIBJleHHWe, HayuHbId (akT, TUIoOTe3a, 3aKOH,
Teopusi, aHalu3, CHHTe3, KlacCU(UKalys, TepUoJUUYHOCTb, Hab/rofeHne, u3MepeHue,
9KCIePUMEHT, MO/|e/TUPOBaHHe.

dusuKa: MaTepus, SHeprusi, Macca, aToM, 37eKTPOH, MOJIeKyJ/ia, SHepreTUYeCcKuii YpoBeHb,
BeIIleCTBO, Tesio, 00BEM, arperaTHoe COCTOsSIHHE BelleCTBa, (hM3UUYeCcKre BeTMUUHBI U eUHULIBI
VX U3MepeHHUsl.



Buonorusi: knetka, opranu3M, Ouocdepa, oOMeH BemjecTB B opraHu3Me, (hPOTOCHHTE3,
OrosI0TYeCKy aKTHBHBIE BelrlecTBa (0esKu, yrieBo/bl, >KUPbI, ()epMeHTHI).

['eorpadusi: MuHepasibl, TOpPHBIE TTOPO/bl, MTOJIe3HbIE NCKOTaeMble, TO/IMBO, PeCYPCHI.

TexHo/0rUs: NHILLEeBbIe MPOAYKThI, OCHOBbI PaljMOHa/JIbHOTO MUTaHUs], MOIOLIIe CPe/iCTBa,
JleKapCTBeHHbIe U KOCMeTHYeCKUe Tperaparhl, MaTepuasibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHNA IIPOI'PAMMEBI 110 XMMHWM HA
FA30BOM YPOBHE CPEJHEI'O OBIJEI'O OBPA3OBAHNMA

JINHHOCTHBIE PE3YJIbTATDBI

@®I'OC COO ycraHaB/ivBaeT TpeboBaHUS K pe3y/ibTaTaM OCBOEHUsI OO0yuarolUMHCS
rporpaMM cpefiHero o0iiero obpa3oBaHust (IMUHOCTHBIM, MeTalpeMeTHbIM U TpPeJMEeTHBIM).
HayuHo-MeTOMUeCKOM OCHOBOM /i1 pa3pabOTKU TUIaHUPYEMBIX pe3y/bTaTOB OCBOEHUS
TiporpaMm cpeiHero o01rero o6pa3oBaHUsl SIBJISIETCS CUCTEMHO-ZesATeTbHOCTHBINA TIOAXO0.

B cooTBeTCTBHMM C CUCTEMHO-[eATebHOCTHBIM TOJAXOJOM B CTPYKTYpe JMYHOCTHBIX
pe3y/bTaTOB OCBOEHHUsI TipegMeTa «XWMHs» Ha YPOBHe cpefgHero oOijero o6pa3oBaHus
BbI/le/IeHbI C/Ie/[yOlle COCTaB/ISoLIHe:

0CO3HaHMEe O0YYarOIUMUCS POCCHUHCKONW T'PaXKAAHCKOM HIEHTHUUHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITE/IbBHOCTU U CaMOOIIpe/e/IeHUI0;

Ha/In4yrie MOTUBALMK K 00yUueHHIo;

1jeJIeHarpaB/IeHHOe Pa3BUTHE BHYTPEHHUX YOeXXIeHWN JIMYHOCTA Ha OCHOBE KJTHOUEBBIX
1[eHHOCTel U UCTOPUUECKUX TPaJULui 6a30BOM HayKU XMWY,

TOTOBHOCTb W CIIOCOOHOCTH OOYUarOIIUXCsl PYKOBOZCTBOBAaThCS B CBOEM /1eATeIbHOCTH
1[eHHOCTHO-CMBICJIOBBIMA ~ YCTaHOBKaMH, TPUCYLIUMM L[eJIOCTHOW CHUCTeMe XHWMHYeCKOro
obpa3oBaHus;

Ha/IMuMe TPABOCO3HAHUS SKOJIOTUYECKOW KY/JbTypbl W CIOCOOHOCTH CTaBUTH LeJM U
CTPOUThH >KM3HEHHbIE T1JIaHbI.

JIMUHOCTHBIE pe3y/bTaThl OCBOEHHUsI TipefiMeTa «XUMHUs» [AOCTUTAIOTCS B eJUHCTBE
yueOHOM ¥ BOCIUTATeNbHOM [|eSITeTbHOCTU B COOTBETCTBUM C T'YMaHUCTUYeCKHUMH,
COL[MOKY/IbTYPHBIMH, ~/TyXOBHO-HPaBCTBEHHbIMU L|eHHOCTSIMA U H/lealaMd POCCUHCKOTO
rpakJaHcKoro o0IllecTBa, TMPUHATHIMU B O00L[eCTBe HOpPMaMHM U TpaBW/IaMM TOBeJeHus,
CMOCOOCTBYIOIIMMH TIPOL{eCCaM CaMOTI03HaHUS], CAMOPa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJIEHUS
JIMYHOCTH 00YYaroLuxcsl.

JIMYHOCTHBIE pe3y/bTaThbl OCBOEHUS MpeaMeTa «XUMHUs» OTPakaloT COPMHUPOBAHHOCTH
OTbITa TI03HABaTeJIbLHOM W TIPAaKTUYeCKOW [leATeJIbHOCTH OO0yYaroluXcs T0 peasu3aluu
TIPUHSTBIX B 00IIlecTBe 1leHHOCTel, B TOM YKCJ/ie B YaCTH:

1) rpakAaHCKOr0 BOCITUTAHMSA:

0CO3HaHUsI 00YYarOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 00513aHHOCTEH, yBaXKeHHUsT K
3aKOHY U MPaBOMOPSIAKY;

Tpe/iCTaB/eHUs] O COLMa/JbHbIX HOPMax M TpaBU/aX MEeXJIMYHOCTHBIX OTHOILIEHWN B
KOJI/IeKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOU [1esITeJTbHOCTH TIPU CO3/IaHHUU yUeOHBIX MPOEKTOB,
pellieHny yueOHBIX U TT03HaBaTeIbHBIX 3a/1ay, BBIMOJTHEHUM XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh Y TIPUHUMAaTh MOTHBbBI, HAMEPEHUSI, JIOTUKY U apryMeHTbI APYTUX
TIPY aHaJTU3e Pa3/IMUHBIX BUJIOB yUeOHOU JiesITeTbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHMSA:

[[EHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY W HAyYHOMY Hac/Ie[UI0 OTeueCTBEHHOU
XUMUHY,;

YBaO)KEHHUsI K TIPOIIeCCy TBOpYECTBAa B 00/1aCTH TEOPHUU W TIPAKTUUECKOTO TMPUMEHEHUs
XUMHH, OCO3HAHUS TOTO, UTO JOCTWI)KEeHHSI HayKu eCTb pe3y/bTaT AJIMTeNbHbIX HaO/Iro/eHuH,
KPOIOT/IMBBIX SKCIIEPUMEHTA/IbHbIX TTIOMCKOB, MTOCTOSIHHOTO TPY/ZA YUEHBIX 1 TIPAKTHKOB;

WHTepeca U TI03HABaTe/NbHBIX MOTHBOB B TIOJNiyUeHWHW U TIOCTeAYIOIeM aHau3e
vH(bOpMaLHH O TIePeIOBBIX JOCTH)KEHHSAX COBPEMEHHON 0TeueCTBeHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPaBCTBEHHOT'O CO3HAHUs, STUUECKOT0 TIOBeJeHMUSI;

CIOCOOHOCTH  OL|eHMBAThb CUTYal[uM, CBsi3aHHble C XUMHUECKUMH SIBJIEHUSIMH, W
NIPUHUMATb OCO3HAaHHbIe pellleHUs, OPUEeHTHPYSICh Ha MOpaJibHO-HPAaBCTBEHHbIE HOPMBI U
L[eHHOCTH;

TOTOBHOCTH OL|eHMBATh CBOE TOBeleHHe W TIOCTYIIKA CBOWX TOBapUIled C TO3ULUM
HPaBCTBEHHBIX U MPABOBLIX HOPM 1 0CO3HAaHUeE TIOC/Ie[CTBUN ITHUX MTOCTYTIKOB;

4) dhopMupoBaHMs Ky/JIbTYPhI 310POBbSI:

TOHMMaHUs 1IeHHOCTel 370poBOro M 06e3omacHoro oOpasa JKU3HH, HeoOXOAMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (hHM3UUEeCKOMY U IICUXUUYECKOMY 3/]0POBbIO;

cobsofieHnst TIpaBU/T Oe30macHOTrO OOpalljeHus] C BeljeCTBaMH B OBITY, MMOBCEIHEBHOU
YKWU3HU U B TPY/I0BOH /1eSITe/IbHOCTH;

TIOHMMaHWs 1[eHHOCTU TIpaBWU/I WHAWBUAYAJbHOTO W KOJUIEKTUBHOTO 0€30TacHOro
TIOBEJIeHUsI B CUTYAIUSIX, YTPOXKAIOIUX 3/J0POBBIO U >KU3HU JTHO/IEH;

OCO3HAHUS TIOCTe/ICTBUM W HENPUATUS BPEJHBIX TMPUBBIYEK (yOTPeO/IeHHs aKoroJs,
HApKOTHKOB, KypeHUsI);

5) TPy/A0BOr0 BOCIIUTAHUA:

KOMMYHHUKaTUBHOM KOMITETEHTHOCTH B y4eOHO-MCC/ie/[0OBaTeIbCKON  /1esITe/IbHOCTH,
00I1IeCTBEHHO TT0JIe3HOM, TBOPUECKOU U JIPYTHX BUAX JeSITeTbHOCTH;

YCTAaHOBKM Ha aKTUBHOE ydYacThe B pellleHUuM TMpPaKTUUeCKUxX 3a7iau COIL[Ma/IbHOMN
HarpaB/IeHHOCTH (B paMKaX CBOEero Kjacca, LIKOJIbI);

VHTepeca K IMpaKTUYeCKOMY H3y4eHHI0 Mpodeccuii pa3MUHOTO POZia, B TOM 4YMC/e Ha
OCHOBe TTPUMEHEeHMs TIPeJMETHBIX 3HAHUH T10 XUMUH;

yBa)kKeHUs K TPY/Y, JTIOASM TPy/ia ¥ pe3ybTaTaM TPYAOBO# /eAaTeTbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHAWBHAYaTbHONM TpaeKTOpHUH 00Opa3oBaHUs,
Oyayielt mpodeccuu U peanu3alui COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YUETOM JIMYHOCTHBIX
WHTEpecoB, CII0COOHOCTel K XUMUM, UHTePeCcoB U roTpebHoCTel 0011ecTBa;

6) 3K0/I0rHuecKoro BOCIIUTaHHA:

9KO0JIOTHUECKH 1ie/iec000pa3HOro OTHOLIeHUs K MPUPO/ie, KaK UCTOUHUKY CYIeCTBOBaHMUS
>KU3HU Ha 3eMiie;

TIOHMMaHUs 17100a7TbHOTO XapakTepa KO0JIOTHUeCKUX TMpo0sieM, BIUSHUS SKOHOMUUeCKHX
TIPOLIECCOB Ha COCTOSTHUE TIPUPOHON U COL[MaTbHOM CpeJibl;



0CO3HaHUSI HEOOXOJUMOCTH UCIIO/Ib30BaHUs JOCTI)KEHUM XUMUU [IJisl PeIlleHs] BOITPOCOB
paLMOHaIbHOT O TIPUPO/IOTI0Ib30BaHMUS;

aKTUBHOTO HETIPUSTUS AeUCTBUM, MPUHOCSILIMX BpeJ OKpYy)Karollleil MpUPOJHOU cpefe,
YMeHHsI TIPOTHO3UPOBATh HEeD/IaronpusTHbIE KOJIOTUYECKUEe TIOCTeCTBUS TpeIIPUHUMAEMbIX
JleMICTBUU U Npe/loTBpaLLaTh UX;

Ha/IM4yusi Pa3BUTOTO 3KOJIOTUUECKOTO MBILIUIeHUS], 3KOJOTMUeCKOW KYJIbTYpbl, OMbITA
JlesiTeIbHOCTU ~ 9KOJIOTUYECKOM  HarpaB/ieHHOCTH, YMEHUsi pPYKOBOJCTBOBaTbCSA HMH B
T103HaBaTe/IbHOW, KOMMYHUKAaTUBHOM M COLIMAIbHOM MPaKTHKe, CTIOCOOHOCTH ¥ YMEHUsI aKTUBHO
TIPOTHUBOCTOSITH UAE0/IOTHU XeMOo(hoOuH;

7) LeHHOCTH Hay4YHOr'0 NO3HAHUSA:

Cc(OPMHUPOBAHHOCTHM MHPOBO33pDEHUs], COOTBETCTBYIOLET0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U 00I1[eCTBeHHOMN MPaKTUKWY;

MOHUMaHUs CTHelUPUKA XUMHUU KaK HAayKd, OCO3HaHUS eé poimu B (OPMHUPOBAHUHU
paLIMOHATbHOTO HAYYHOT'O MBILLIEHUS], CO3/JaHUU 11eJIOCTHOTO TMpe/icTaB/ieHusi 00 OKpy»Karolem
MHpe KaK O eJMHCTBe TPUPOJbl M 4Ye/oBeKa, B IMO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEH U
peliieHUy ipobieM coxpaHeHUst TIPUPOJHOTO PaBHOBECHS;

ybexxnéHHOCT B 0C000M 3HAUMMOCTH XWMHUM /Il COBPEMEHHOW LMBUIM3ALMU: B eé
I'YMaHUCTUUECKON HallpaB/IeHHOCTA M Ba)KHOW pOJIM B CO3[JaHMM HOBOM 0a3bl MaTepHabHOM
KYJIbTYPBI, PellleHHuH r100ambHbIX TIPo0/eM yCTOMUMBOIO Pa3BUTHSL UeslOBeUeCTBA — ChIPHEBOM,
SHEpreTHUeCKOH, TIHIINEeBOM M JKOJIOTHYeCKOM 0e301acHOCTH, B PA3BUTHH MeJUIVHEI,
obecrieyeHUH YCJIOBUMA YCIEITHOTO TPY/a U SKOJIOTHUeCKHA KOM(MOPTHOMN JKU3HU KaXKI0T0 UsieHa
ob1iecTBa;

€CTeCTBeHHO-HayYHOW TIpPaMOTHOCTU: TIOHMMaHHsl CYIL[HOCTA MeTOJOB II03HaHUS,
WCTIONb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIO/Ih30BATh TIOyYaeMble 3HaHUS /IS
aHa/M3a U OOBSICHEHUS! sIBJIEHWH OKPY)KAIOI[Ero MUpPAa U MPOUCXOASIIUX B HEM H3MeHEHUH,
yMeHUs1 fiesiaTb 000CHOBaHHBIE 3aK/TFOUEHUsT Ha OCHOBE HayUHbIX ()aKTOB Y UMEOLUXCS JAHHBIX
C Lie/TbI0 T10J/TyUeHUs] JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITe/TbHO UCTIOb30BaTh XMMUYeCKHe 3HaHUS [iIsl pelleHus pobsiem
B PeasibHBIX XKU3HEHHbIX CUTYyaLUsIX;

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

TOTOBHOCTU W CTHIOCOOHOCTH K HerpepbiBHOMY 00pa30BaHMI0 M CamMO0Opa30BaHUIO, K
aKTUBHOMY TIOJIyUYeHUIO HOBBIX 3HAHUM 110 XWUMWUA B COOTBETCTBUU C IKU3HEHHBIMU
NOTPeOHOCTSIMU;

WHTepeca K OCOOEHHOCTSM TpyJa B pa3MuHbIXx cdepax MpodecCHoHaTBHOM
JiesiTe/TbHOCTH.

METAITPEJMETHBIE PE3YJ/IBTATbI

MertaripejMeTHbIe pe3yJ/ibTaTbl OCBOEHHsI yueOHOro TipeaMeTa «XWMHs» Ha ypPOBHe
cpezHero o011iero o6pa3oBaHUst BK/IIOYAOT:

3HauuMble 715 (OPMHUPOBaHUS MHMPOBO33peHUs] O0YYAIOL[UXCS MEeXIUCLIUTITMHADHbIE
(MexxmpeiMeTHBIE) OOlIleHayuHbIe TIOHSTHS, OTPa’KarolIye 1[eJIOCTHOCTh HayYHOUM KapTHHBI MUpa
U crieliudUKy MeTOJ0B TTO3HAHUS, UCII0/Ib3YEeMbIX B €CTeCTBEHHBIX HayKax (MaTepusi, BelllecTBO,
SHeprus, siBJieHue, MPOLeCC, CUCTeMa, Hay4Hbli (akT, MPUHLUII, TUIOTe3a, 3aKOHOMEPHOCTh,
3aKOH, TeOpHsl, UCC/ieflIoBaHue, HabMoieHre, U3MepeHue, SKCTIepUMEHT U [IpyTue);



yHUBepCca/ibHble ~ yueOHble  felicTBusi  (TI03HaBaTe/bHble,  KOMMYHHKATUBHbIE,
peryasaTuBHbIe), obecrieunBaroie ¢GopMupoBaHue (DYHKIMOHA/JILHOW TPAMOTHOCTH |
COI[MA/ILHOW KOMITeTEHITMU 00YyUaroIIuXCsl;

CMOCOOHOCTh ~ OOYYaroIUXCSl ~ WCIIO/Ib30BaThb ~ OCBOEHHBIE — MEXKAWUCIUIUTUHAPHBIE,
MHUPOBO33pDEeHUECKMEe 3HaHWsS W YHUBepCa/lbHble yueOHbIe [eHCTBUS B TI03HaBaTeJIbHOW U
COLIManbHOM NPaKTHKe.

MertarnpegMeTHbIe pe3y/ibTaTbl OTPAXKAIOT OBJIA/IEHWE YHUBEPCATbHBIMU yUeOHBIMHU
T03HaBaTe/IbHBIMUA, KOMMYHUKATHBHBIMU U PETY/ISTUBHBIMH [I€HCTBUSMHU.

OBJ/1aieHHe YHUBEPCA/IbHBIMH YUe0HBIMH M03HABaTe/TbHBIMHU AEHCTBUAMU:

1) 6a3oBbIe JIOrHUeCKHe JeHCTBUA:

CaMOCTOSITE/TIbHO (DOPMYJIUPOBaTh M  aKTya/lU3UpOBaTh Mpob/ieMy, BCECTOPOHHE eé
paccMaTpHUBaTh;

OTIpeJie/IATL 1IeJIH JIeATe/IbHOCTH, 3a/aBasi TapamMeTpbl U KPUTEPUM HUX JOCTHXKEHMUS,
COOTHOCHTB Pe3yJIbTaThl eSITE/TbHOCTH C TIOCTAaB/IEHHBIMH LIeJISIMHU;

WCII0/Tb30BaTh TIPM OCBOEHWW 3HAHWK TPUEMBI JIOTUYECKOTO MBILIUIEHUS — BbIJESATh
XapaKTepHble TIPU3HAKW TIOHSATUHA W yCTAaHAB/IWBATh WX B3aWMOCBSI3b, MCIIO/b30BaTh
COOTBETCTBYIOIIME TIOHSATHUS [/11 00bSICHEHUS OTe/TbHBIX (PAKTOB U SIBJIEHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUH [I1s KIaCCU(UKAIMU BEL[eCTB M XUMHUUECKUX PeaKIn;

yCTaHaB/IMBATh PUUMHHO-CJIEICTBEHHBIE CBSA3U MEXK/y U3yUaeMbIMU SIBJIEHUSIMH;

CTPOUTb JIOTMUECKHE paCCyXKAeHWs (MHAYKTUBHbIE, JeNYKTHUBHbIE, [0 aHAJOTHH),
BBISB/ISITH 3aKOHOMEPHOCTA W TPOTHUBOPEUMSI B PAaCCMaTPUBAEMBIX SIBJIEHUSX, (DOPMY/IHUPOBATh
BBIBO/IbI Y 3aK/THOUEHMUSI;

NIPUMEHSTh B TIPOL[ECCe TI03HAHMsI, UCIMO/Ib3yeMble B XUMHHM CUMBOJIMUECKUE (3HAKOBBIE)
MO/Ie/, TIpeoOpa30BbIBaTh MO/[e/IbHbIE MTPe/ICTAB/IeHHs — XMMUUECKH 3HaK (CMMBOJT) 3/IEMEHTa,
XUMUUecKasi (QopMysa, ypaBHEHHE XUMHUUECKOW peakliM — TIPH PpelIeHHHd yueOHbIX
T03HaBaTe/bHBIX W TIPAKTHUECKUX 3a/ay, NPUMEHSTh Ha3BaHHbIE MOje/bHbIe Mpe/ICTaB/IeHUsS
JUISL BBISIB/IEHUS] XapaKTePHBIX MPU3HAKOB M3y4aeMbIX BEI[eCTB U XUMHUUECKUX PeaKIUi.

2) 0a3oBbIe MCC/IeI0BATEe/IbCKHE JJeHCTBHS:

B/1a/IeTh OCHOBaMH METO/IOB HayYHOT'O TIO3HAHUS BEI|eCTB U XUMHUECKUX Peaklvi;

dbopmynMpoBaTh 1€MW 337lauM  WCC/IeZI0BAHUS, WCIO/Ib30BaTh IIOCTAaB/IeHHbIE U
CaMOCTOSITE/TIbHO C(HOPMY/TUPOBAHHbIE BOTIPOCHI B KaUeCTBE WHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ju1s1 (hOPMUPOBAHUS TUITOTE3bI 110 MPOBEPKE MPaBU/ILHOCTH BbICKA3bIBAEMBIX CY)KIEHHM;

B/JIQ/IeTh HaBbIKAMH CAMOCTOSITEJIbHOTO TIJIAHUPOBAaHUS M TPOBEJEHUS YUEHUUECKUX
9KCTMIEPUMEHTOB, COBEPIIIEHCTBOBAThL YMeHHs1 HaO/IF0/IaTh 3a XOZIOM TIpoLiecca, CaMOCTOSITe/TbHO
MIPOTHO3UPOBATh €ro pe3y/bTaTr, (opMy/supoBaTh 0O0O0OIIEHHST W BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH Pe3y/IbTaTOB MCC/Ie[I0BAHMUS, COCTAB/ISATb 000CHOBAHHBIM OTUET O MPO/e/IaHHON
pabore;

NpUOOpeTaTh OIBIT YYEHUYECKOW WCC/Ie[j0BaTe/bCKOM UM TIPOEKTHOM /1esITe/TbHOCTH,
TIPOSIBJIITb  CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEJTBHOMY TIOMCKY METO/IOB DEIIeHUS
TPAaKTHUECKUX 3a/]au, MPUMEHEHHIO Pa3/THUHBIX METO/[OB TTO3HAHMSI.

3) pabota c uHdopmanueii:

ODUEHTUPOBATbCS B PA3/IMUHBIX MCTOYHMKAX HMHGOPMALMK  (HAYYHO-TIOMY/IIpHAsT
JUTEpaTypa XUMHUECKOTO COJIep)KaHUsl, CIpaBOYHble TI0COOWs, pecypchl VHTepHeTa),



aHa/IM3UPOBaTh MHGOPMAIMIO Ppa3/MUHBIX BUAOB W (OpM TIpe[CTaB/ieHUs, KPUTHUECKH
OLIeHMBATh €€ I0CTOBePHOCTh U HEMPOTUBOPEUHUBOCTh;

dbopMyMpoBaTh 3ampoChkl W TIPUMEHSITh pa3/IMuHble MeTO/bI TPHU TOWCKe U 0oTOope
uHOopMaly, HeoOXO0ZAMMOM /IS BBITTOJIHEHHS] yUeOHbIX 3a7iau OTnpe/ie/IEHHOTO TUTIA,;

npuobpeTaTh OMBIT UCIOJIb30BaHUA WH(POPMAILMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3/IMUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITE/TILHO BbIOMpPATh ONTHMa/bHYIO0 (OpMy Mpe/icTaBieHUs] UHPOPMAIUKU (CXeMBI,
rpaduKy, JUarpaMMbl, TaOMULIbI, PUCYHKH U IDYTHE);

WCTIO/Ib30BaTh HayuHbIA $3bIK B KadyecTBe Cpe/CTBa TpU paboTe € XUMHAUYECKOU
vHbopMalieli: TpPUMEHSITh MeXXIpeJMeTHble ((pu3nueckue U MaTeMaTUuecKre) 3HaKu U
CUMBO/TbI, (hOopMYyJibl, abOpeBUATYPbI, HOMEHK/IATYPY;

WCTI0/Tb30BaTh U Mpeobpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHE CPe/ICTBA HATJIJHOCTH.

OgajieHHe YHUBEPCA/IbHBIMA KOMMYHUKATUBHBIMH JeHCTBUAMM:

3a/laBaTh BOMPOCHI TI0 CYIIIeCTBY OOCYKZaeMol TeMbl B XOZie Juajora W/Wuiu AUCKYCCHH,
BbICKa3biBaTh HJeH, (OPMYJHUPOBAaTh CBOW TIPE/JIO’KEHUST OTHOCHUTENBHO  BBLITIOJTHEHUS
ripe/iJIoKeHHOU 3a/lauu;

BBICTYTIaTh C TIpe3eHTal[ied pe3y/bTaTOB I03HABATeIbHOU [1eATebHOCTH, IO/TyUYeHHBIX
CaMOCTOSITEJIbHO W/IA COBMECTHO CO CBEPCTHUKAaMH IIPH  BBIMOJHEHWW XHMHUECKOTrO
JKCTIepUMeHTa, TPaKTHUeCKOW paboTbl 1O WCC/eIOBaHUI0 CBONCTB M3y4YaeMbIX BeIeCTB,
peanu3any yueOHOTO TIpoeKTa W (OPMY/IMPOBaTh BBIBOABI TI0 pe3yJbTaTaM IPOBeAEHHBIX
WCC/IeIOBaHUM TTyTEM COT/IaCOBaHMS TTO3ULUN B X0/ie 00Cy/IeHusl 1 0OMeHa MHeHUsIMU.

OBnajeHue yHUBepCa/JIbHBIMHU PeryasiTHBHbIMH IeMCTBUSIMU:

CaMOCTOSITe/IHO TIAHUPOBATh U OCYIIECTB/ISITH CBOKO TO3HABATEBHYIO [eSTe/TbHOCTb,
oripefiesisisi €€ 1e/IM Y 3aflaud, KOHTPOJIUPOBATh U TI0 Mepe HeoOXOJUMOCTH KOPPEKTHPOBATh
Tipe/ljlaraeMblii a/ITOPUTM [JIeMCTBUM TIPH BBITIOJTHEHWM Y4eOHBIX M HCC/Ie[0BaTe/IbCKUX 3aziau,
BbIOMpaTh Haubosee 3 heKTUBHBIN CrIOCO0 UX pellleHUst C YUETOM TI0TyUeHUsT HOBBIX 3HAaHUM O
Bell[eCTBaX U XUMHUUYECKUX PeaKi[usix;

OCYILIeCTBJISITh CAMOKOHTPOJIb CBOeM /leSTeIbHOCTY Ha OCHOBe CamMoaHanu3a |
CaMOOIL|eHKH.

INPEIMETHBIE PE3YJ/IbTATBI
10 K/TACC

[TpeaMeTHBIe pe3y/ibTaThl 0CBOeHHs Kypca «OpraHuueckast XUMHs» OTPakatoT:

cchOpMHUPOBAHHOCTh TIPEe/ICTaBIeHUM O XUMHUECKOW COCTaBJIsIIONIe ecTeCTBeHHO-
HayuyHOW KapTWHBI MHpa, POJHM XUMHUH B TI03HAHWUM SIBJIEHUW MPHUPOZBI, B (HOPMUPOBAHUM
MBIIIEHUS] Y KYJbTyphbl JINYHOCTH, €& (PYHKIMOHA/JIbHOW TPaMOTHOCTH, HeOOXOAMMOW st
pellleHUsI TIPaKTUUeCKHWX 3aZiau U IKOJOrMueckd OOOCHOBAHHOTO OTHOILIEHUSI K CBOeMY
3/J0POBbIO 1 TIPUPO/IHOM Cpe/ie;

Ba/leHNe CHUCTeMOM XUMMUeCKHMX 3HaHWM, KOTOpas BKJ/IOUaeT: OCHOBOIIOJIATaroljye
TIOHATHUS (XUMHUUECKUHN 7IeMeHT, aToM, 37IeKTPOHHasi 0060/I0UKa aToma, MOJieKyJia, BaJleHTHOCTb,
3JIeKTPOOTPULIATE/IbHOCTb, XUMHWUecKasi CBsi3b, CTPYKTypHasi ¢opmyna (pa3BépHyTas U
COKpallléHHas), MOJb, MOJsSIpHasi Macca, MOJISIDHBIM ~ 00BbEM, YIJIEDOAHBIM  CKeJieT,



dbyHKIMOHAbHAs TPyMMa, paZuKaa, W30Mepusi, U30Mepbl, TOMOJIOTUYECKUM Ppsifl, TOMOJIOTH,
YTJIeBOZIOPOAbI, KUC/IOPOJ U a30TcojeprKalliie COeJUHEeHUs, MOHOMeD, MOJUMep, CTPYKTYpHOe
3BEHO, BLICOKOMOJIEKY/ISIPHbIE COeZIUHEHNs1); TEOPUU U 3aKOHBI (TeopHsi CTPOeHUsI OpraHUuecKux
BeljectB A. M. bByTnepoBa, 3aKOH COXpaHeHMs] MacChl BelleCTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3bIK XUMHM; MUPOBO33DeHUeCKre 3HaHUs, JieXXall[ie B OCHOBe TOHUMAaHUS
MIPUUMHHOCTHA U CUCTEMHOCTU XUMUUECKUX sIBJIeHUH, (haKTOIOrTUuecKre CBe/leHUsI O CBONCTBAX,
COCTaBe, TIOJTyYeHUH ¥ 6e301aCHOM MCI0/Ib30BaHUM B)KHEUIIIMX OPraHUUeCKUX BeIIeCTB B ObITY
Y TIPaKTUUeCKOM /lesTe/TbHOCTH UeioBeKa;

cchOopMHPOBAaHHOCTh YMEHUM BBISIB/ISITH XapaKTepHble TPU3HAKW TIOHSATUM, YCTaHaBIMBATh
WX B3aMMOCBSI3b, UCTIO/Ih30BaTh COOTBETCTBYIOII[ME MOHSATHS TIPY OTMIMCAHWK COCTaBa, CTPOEHUS U
TIpeBpallleHN OpraHuUYeCcKUX CoeJUHEeHUH;

cchOpMHUPOBAaHHOCTh YMEHUN MCIO/Ib30BaTh XUMHUECKYI0 CUMBOJIMKY [Jisl COCTaB/IeHUS
MOJIEKY/ISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIllEHHOM) (hOpMYJI OPraHUUeCcKHUX BellecTB
Y ypaBHEHHWM XUMUWYECKUX peaklyi, U3roTaB/vMBaTh MOJENU MOJIeKY/l OPraHUUYeCKHX BelecTB
JJ1S1 WUTFOCTPaLiUM UX XUMUUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHMS;

c(hOpMHPOBaHHOCTb YMEHUI yCTaHaBIUBaTh MPUHA/I/IE)KHOCTh M3yUYEeHHbIX OPraHUYecKuX
BelLIeCTB M0 HX COCTaBy W CTPOEHUIO K Olpe/eéHHOMY K/acCy/Tpymnme COoeJuHEeHU
(yrneBomopopl, KHUC/IOPOZA U  a30TCOZepXKalllie COelMHeHUsl, BbICOKOMOJIEKY/ISIPHbIE
coeMHeHUsI), aBaTb UM Ha3BaHUsl Mo cucteMmathuyecko HomeHknatype (IUPAC), a Takke
TIPUBOJUTh TPUBMA/IbHbIE HA3BaHUS OT[ebHbIX OPraHUUeCKUX BellecTB (3THJ/IEH, MPOIMUJIEH,
alleTWieH, 3TU/IeHIJIMKO/b, TAULiepyH, (eHos, (opmanbleru]i, aleTaabJeru]i, MypaBbUHas
KUCJI0Ta, YKCyCHasi KMCJ/IOTa, OJIeMHOBasi KUC/I0Ta, CTeapUHOBasi KMC/IOTa, IJI0K03a, (pyKTo3a,
KpaxmaJl, LieJI/TH0/103a, TJIULUH);

chOpMHPOBAHHOCTh YMeHHsl Ofpefe/siTh BHJbl XUMHUUECKOW CBSI3M B OPraHUUYECKUX
coelMHeHUsIX (OIMHAPHBIE U KPaTHbIE);

chOpMUPOBAHHOCTh YMeHHUs TPUMEHSITh TIO/IOXKEeHUsI TEeOPUM CTPOEeHUs] OpPraHUuYeCcKUxX
BemjectB A. M. BytsiepoBa /11 00BsICHEHUS 3aBUCHMOCTHA CBOMCTB BeILleCTB OT MX COCTaBa U
CTPOEHUSI; 3aKOH COXPaHeHMsI MacChl BEL|eCTB;

chOopMHPOBAaHHOCTh yMEHUN XapaKTepu3oBaThb COCTaB, CTpoeHHe, (u3NUecKue WU
XUMUUeCKUe CBOMCTBA TUMTWYHBIX TIPe/[CTaBUTe/el pa3/IMUHbIX K1aCCOB OpraHUUeCKUX BelljeCTB
(MeTaH, 3TaH, 3TWJIEeH, TPOMW/EH, arleTuneH, Oytaguen-1,3, MeTwnOyTaguen-1,3, GeH3os,
METaHOJI, 3TaHOJI, STUIEeHTJIMKO/Ib, TJULIEPUH, (eHos, aleTaibAerus, MypaBbHuHasi U yKCyCHast
KWCOTBI, T/I0KO3a, KpaxMmas, Le/i/Ti0/io3a, aMUHOYKCYCHasi KHCJ/IOTa), W/UIFOCTPUPOBAaTh
reHeTUYeCKyl0 CBSI3b MeXKAY HUMH YpaBHEHHUSIMH COOTBETCTBYIOLUX XUMHUYECKUX peakiuil C
WCTI0/Tb30BaHHEM CTPYKTYPHBIX (OpMY.JI;

chOpMHUPOBAaHHOCTh YMEHHUSI XapaKTepu30BaTb HWCTOUYHUKH YTIEBOJJOPOJHOTO ChIPbs
(HedTb, MPUPOAHBINA Ta3, Yyrojb), COCOObI WX TiepepabOTKA M TIpaKTHUUeCKoe TpUMeHeHue
TIPO/IYKTOB TepepaboTKu;

c(OpMHPOBAHHOCTb YMEHUN TIPOBOJUTH BBIUUC/IEHUSI TI0 XUMWYECKUM YPaBHEHUSIM
(mMaccel, 06béMa, KOMMUECTBA MCXOJHOTO BeIllecTBAa W/IM TMPOJYKTAa PeakLWH M0 W3BECTHBIM
Macce, 00bEMy, KOJIMUeCTBY O/IHOTO M3 UCXOHBIX BEI[eCTB WU/IU TIPOIYKTOB PeaKLvn);

cchopMHPOBAaHHOCTh YMEHUN B/Ia/I€Th CHCTEMOW 3HAHHIK 00 OCHOBHBIX METO/IaX HAayUHOTO
MO3HaHMSI, WCMOMb3yeMbIX B XHWMHU TIDU W3YUEHUM BEIeCTB W XUMHUECKUX SIBJIEHUU
(HabmogeHue, W3MepeHHWe, SKCIIEPDUMEHT, MO/ie/IMPOBAaHUE), UCIIO/Ib30BaTh CHUCTEMHbIe



XUMUUeCKUe 3HaHUS [/l IPUHSITUS pellleHni B KOHKPeTHbBIX KU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX
C BellleCTBaMH U UX TIPUMeHeHHeM;

c(OpMHPOBAHHOCTh YMeHHUH COO/II0/[aTh TIpaBUJIA T0J/Ib30BaHUS XUMHUUECKOW TMOCYJ0N U
nabopaTopHbIM 000py/ZIOBaHMEM, a TaK)Ke TIpaBH/ia 0OpalljeHus C Bell[eCTBaMU B COOTBETCTBUU C
WHCTPYKLIUSMHU TI0 BBITIOJTHEHUIO Ta00pPaTOPHBIX XUMHUUECKUX OTbITOB;

chOpMHPOBAaHHOCTh YMEHUWM IJIaHUPOBaTh U BBITIOJNHATh XWMHYECKUM SKCIIepUMEHT
(mpeBpailleHrs OpraHUYeCKUX Bell[eCTB TMPU HarpeBaHUM, TMOJyueHHe dTUIeHa U W3yuyeHUe ero
CBOWCTB, KaueCTBEHHbIE peakIUd OpraHWYecKUX BeIeCTB, JeHaTypaiusi Oe/lKOB IIpH
HarpeBaHWH, [IBeTHbIE Peakliyd Oe/KOB) B COOTBETCTBUH C TMPABH/IaMHM TEXHUKU 0€30TaCHOCTH
npy 00OpallleH|H C BelleCTBaMU M J1abopaTopHbIM 000pyI0BaHUEM, TIPe/CTAB/IATh Pe3yJ/bTaThl
XUMHUUECKOT0 3KCrieprMeHTa B ¢opMe 3alMCH ypaBHEHH COOTBETCTBYIOIIUX Ppeakluid |
dbopMyMpoBaTh BHIBO/ILI HA OCHOBE 3THX Pe3y/IbTaToB;

cchOpMHPOBAaHHOCTh YMEHMM KPUTHUECKU aHa/IM3UpPOBaTh XUMHUECKYI0 HWH(OpMaIUIo,
T0J/lyJyaeMyto U3 pa3HbIX UCTOUHMKOB (CpefCcTBa MacCoBOU UH(opmaryu, VIHTepHeT U [pyrux);

copMHUPOBAHHOCTL yMeHHM COO/IOfaTh TIpaBUIa 3KOJIOTHUECKH LiesiecoobpasHoro
roBeJileHUss B OBITY W TPYZOBOM [eSTeTbHOCTU B LeJIAX COXPAHEHUs CBOETr0 3/0POBbSI U
OKpY’Karollleid TIpUPOJHOM Cpefibl, 0CO3HABaThb OMACHOCTb BO3/EMCTBHUSI Ha >KUBble OPraHW3MbI
orpefie/IEHHBIX OpPraHUUYeCKHWX BelecTB, MOHMMas cMbIca Tokasarens ITJK, moscHATL Ha
TpUMepax Crioco0bl YMeHbBIIIeHUST ¥ TPeIOTBPAIlleH!s] X BPeJHOT0 BO3/JEMCTBUSI HAa OpPraHU3M
ye/i0BeKa;

JUis 00yYaroL[uXCsi C OrpaHUUeHHBIMM BO3MOXXHOCTSIMU 37I0POBBSI: YMeHHe TIPUMEHSITh
3HaHUsS 00 OCHOBHBIX JJOCTYITHBIX METO/[aX TI03HAHUS BEI[eCTB U XUMHUUECKUX SIBJIEHUM;

Ui CHenbIX U CAabOBUIAIIUX OOYyYaroIIUXCs: yYMeHHWe WCI0/b30BaTh peibedHO-
TOUEYHYO chCTeMy o0o3HaueHuii JI. Bpatins ajist 3anmicu XuMUyecKux OpMyI.

TemaTruueckoe miaHupoBanue B 10 ki1acce pa3padorano ¢ yuérom paboueit
MPOrpaMMbI BOCIIUTAHUA, UTO KOHKPETU3UPYETCA B IVIAHUPYEMBIX
pe3y/ibTaTax 0CBOEHHA 0CHOBHOM 00pa3oBaTe/IbHOM MPOrPaMMbI

Ko/muecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue
(uudposBbie)
pa3/ie/ioB M TeM KontposbHbie | IIpakTHyecku
n/n Bcero oOpa3oBare/bHbIE
NporpaMmsbI padoThI e padoThbI
pecypchbl

Pa3pen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOH XHMHUH

1.1

[Tpeamer 6 1 bubmoTeka LIOK
OpraHu4ecKoi https://m.edsoo.ru/7f413368
xumud. Teopust

CTpOeHUst

OpraHUYeCcKuX

coelMHEeHUN A.



https://m.edsoo.ru/7f413368

M. bytneposa

Nroro no pa3peny 6

Pa3pen 2. YrieBoaopoabl

[TpenenbHBIE bubnmoreka LJOK
2.1 YIJIEBOL0PO/bI 4 https://m.edsoo.ru/7f413368
— aJIKaHbI
HernpeenbHbie bubmoreka LJOK
YTJ1€BOJOPO/BI: https://m.edsoo.ru/7f413368
2.2 AIKeHB], 13 1
asKa/[ueHsbl,
AJIKVHBI
Apomarnueckue Bubmoreka [JOK
2.3 YI/IEBOOPOIbI 3 https://m.edsoo.ru/7f413368
[IpupogHeie
WUCTOUYHUKU
24 TJ1eBOZIOPO/0B 4 1 Brbmiorea LOK
' YTTIEBOAOPOA https:/m.edsoo.ru/7f413368
U UX
nepepaboTka
Nroro no pa3peny 24

Pa3pen 3. Kuciopoacoaepikainjye oprannyeckue coeJuHeHUus

bubnmoreka LJOK
3.1 CripTel. GeHoOmN 8 1 https:/m.edsoo.ru/7f413368
Anbaeruapl. bubmoreka LJOK
Kapb6oHoBbIe https://m.edsoo.ru/7f413368
3.2 KHCJIOTHI. 12 1 1
CroxkHble
3¢bupkI
bubmioreka LJOK
3.3 YrneBozbl 3 https://m.edsoo.ru/7f413368
Nroro no pa3peny 23

Pa3pen 4. A3oTcoaepikaljye opraHuyecKue coeJUHeHUs

AMUHEIL . o
4.1 AMVHOKHUC/IOTHI 11 1 uboreka 11
https://m.edsoo.ru/7f413368
. benku
Wroro 1o paszeny 11

Pazpgen 5. BeicoKOMOJIeKy/IipHbIE COeAUHEeHH S

5.1 ITnacTtmaccsl. 4 1

bubmoreka IIOK



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

Kayuyku.

https://m.edsoo.ru/7f413368
BosokHa

Wroro no pa3peny 4

OBIIEE
KOJIMYECTBO
YACOB IO
TIPOTPAMME

68 4 4

TemaTnuecKoe miaHupoBanue B 11 Kiacce pa3padoraHo ¢ yuérom padoueit
NMPOrpaMMbl BOCIIUTAHMSA, UYTO KOHKPETHU3UPYeTCA B IJIAHUPYeEMBbIX
pe3y/IbTaTax 0CBOeHHsI OCHOBHO# 00pa3oBaTe/IbHOM MPOrpaMMbI

Ne | Tema KomuectBo | KonTposbHb! | [IpakTHueckue | J/1eKTPOHHBIE
4yacoB e paboThI paboTLI (yudppossie)
o0Opa3oBare/IbHbIE
pecypchl
1 | CTtpoeHue 6 1 Bubmoreka [IOK
aToMa https://m.edsoo.ru/7f41cc74
2 | CtpoeHue 17 1 1 BubmoTeka LIOK
BelleCcTBa https://m.edsoo.ru/7f41cc74
3 | Xumuueckue | 15 1 Bubsoreka [IOK
Y pPeakLun https://m.edsoo.ru/7f41cc74
4 | BemjectBa u | 25 1 3 Bubmoreka [IOK
UX CBOMCTBA https://m.edsoo.ru/7f41cc74
5 | Xumus B| 5 Bubmmoreka LIOK
SKU3HA https://m.edsoo.ru/7f41cc74
Wtoro 3a 68 4 4

roj



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f413368




