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ITIOACHUTEJ/IbHASA 3AIIMCKA

[TporpaMMa Mo XUMHWU Ha ypOBHe cpezHero obirero obpa3oBaHusi pa3paboraHa Ha ocHoBe ®eznepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBannu B Poccwiickoii ®egneparyu», TpeOOBaHWM K pe3yabTaTaM OCBOeHHs (efepasbHOM 00pa30oBaTelbHOM TIPOTPAMMBbI CpPeHero 0O0IIero
obpazoBanus (POIT COO), npeacrapieHHbIXx B demepasbHOM TOCYapCTBEHHOM obpa3oBatesibHOM craHzapte COO, ¢ yuétom KoHuemnimu nperojaBaHus
yuebHOro mipeaMeTta «XuMusi» B 0Opa3oBaresibHbIX OpraHu3anusx Poccuiickoit ®efepaliyy, peanu3yrOLUMX OCHOBHBbIE 0Opa3oBaresibHblE MPOTPAMMBI, U
OCHOBHBIX NOJOKeHNH «CTparteruy pasBUTHs BocnuTaHusa B Poccuiickor @epepauny Ha nepuog fo 2025 roga» (Pacnopsbkenue IlpaBurtenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TIOZXOZI0OB K pa3paboTKe IMpOTrpaMMbl 10 XUMWH, K OTpejeseHut0 obireld crpaterud oOydeHWs], BOCTIUTAHUS W Pa3BUTHS OOyUarOIIAXCS
cpeacTBaMu yuebHoro mpeamera «Xwumusi» Ansg 10-11 kmaccoB Ha 6a30BOM YpOBHe COCTaBW/IM KOHIenTyanbHble monokeHns PI'OC COO o
B3aMO00YC/IOB/IEHHOCTH 1{eJieH, CoflepKaHusl, pe3y/IbTaToB 00yueHust U TpeOOBaHUH K YPOBHIO TIOATOTOBKH BBITY CKHUKOB.

Xumnueckoe obpa3oBaHue, MojiyuaemMoe BbIMTyCKHUKaMU 0011je00pa3oBaTe/lbHOM OpraHu3aliuy, sIBsieTCsl HeOTheM/IeMOM YacTbio UX 00pa30BaHHOCTH.
OHO C/y)KUT 3aBepLIAIOIIMM 3TarloM peanu3aliii Ha COOTBETCTBYIOIeM eMy 0a30BOM YPOBHe KI/IIOUEBBIX LIeHHOCTel, NMPUCYLMX L{eJIOCTHOM CUCcTeMe
XUMUUeCKoro obpa3oBaHMsl. DT L|eHHOCTH KacaroTCsl T03HaHUsI 3aKOHOB NPUPO/ibl, (HOPMUPOBAHKSI MUPOBO33peHHs U 0011iel Ky/bTypbl UerioBeka, a Takke
9KOJIOTMYeCKH 00OCHOBAaHHOTO OTHOILEHHS K CBOEMY 37I0POBbIO U TPUPOJHOMW cpefie. Peanmsyercst xuMuueckoe obpa3oBaHHe OOydYaroIUxcsi Ha YPOBHe
cpezHero o61jero o6pa3oBaHus CpeACTBaMU yueOHOTO rpeamMeTa «XUMHUsI», COZiep>KaHie U TIOCTPOeHHe KOTOPOTO OTpeZiesieHbl B IPOrpaMMe M0 XUMHH C
yuéToM criel(UKN HayKHd XUMUH, e€ 3HaueHUs B TI03HAHWHW TIPUPO/BI M B MaTepyabHOW XKU3HU O0ILeCTBa, a TAKXKe C YUETOM OOLUX Liesiel U MPUHLIUIOB,
XapaKTepHU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHCTeMbI cpeiHero obiiero obpa3zoBanusi B Poccuiickoit Peneparyu.

XWMUsST KaK 3/IEMEHT CHCTeMbl eCTeCTBEHHBIX HayK UrpaeT ocoOyio pojib B COBPEMEHHOM LMBW/IM3allid, B CO3[IAHUM HOBOM 0a3bl MaTepuaabHOU
Ky/bTypbl. OHa BHOCUT CBOM BK/IaZl B (hOPMUPOBaHKe Pal[MOHAbHOTO HayUHOTO MBIIIIEHUS, B CO3/laHKe LIe/IOCTHOTO Mpe/iCTaB/ieHust 006 OKpysKarolieM Mupe
KaK O e/JUHCTBe NPUPOABLI U YeoBeKa, KOTopoe ()OPpMUPYeTCs B XMMHUM Ha OCHOBe IOHMMAaHMs Bell|eCTBEHHOIO COCTaBa OKPY’Karolllero MUpa, OCO3HaHMUS
B3aHMMOCBSI3U MeX/]y CTPOE€HHEM Bell|eCTB, X CBOWCTBAMU U BO3MOXXHBIMU 00/1aCTSIMU [IPUMEHEHHSI.

TecHO B3aMMOJIEHCTBYsI C IDYTMMM €CTeCTBEeHHbIMH HayKaMH, XUMHUsI CTaja HeOTbeM/IeMOM YacThbi0 MHUPOBOM KY/IBTYpbl, HEOOXOAWMBIM yCIOBHEM
YCIIEITHOTO TPyZa W JKU3HU KaKJ0ro useHa obmjectBa. CoBpeMeHHasi XMMHSI KaK HayKa CO3MjaresibHasi, KaK HaykKa BBICOKMX TEXHOJIOTMM HaripaB/ieHa Ha
pelieHre 17100a/bHBIX TIPOOIEM YCTOHUMBOTO pa3BUTHS Ue/IOBEUECTBA — ChIPHEBOM, SHEPreTUUeCKOH, MUITIEBOM, KOJIOTHUeCKOM 0e30MacHOCTH U OXPaHbI
3/10pOBBSI.

B cooTBeTCTBUM C OOIIMMH LiefssMH M TIPUHLMIIaMH CpeJHero oOiero obpa3oBaHMs cofiep>kaHue TipeaMera «Xumwus» (10—-11 xmaccebl, 6a30BbIi
yPOBeHb U3yUeHHs)) OpPUEHTHMPOBAHO TMPeUMYILeCTBEHHO Ha OOIeKyJbTYPHYI0 TIOATOTOBKY OOydJaroluxcs, HeoOXoAUMYyH UM [ BbIPaOOTKH
MMPOBO33DeHUECKHX OPHEHTHUPOB, YCIIEIIHOr0 BK/IIOUEHMs B JKU3Hb COLIMYMa, NPOZO/DKeHMs 00pa3oBaHUsl B DPas3IMuHbIX 00/acTsX, He CBsI3aHHbBIX
HeToCpe/ICTBEHHO C XUMHUEH.

CocTaBnsitoMMy  TIpegMeTa «XUMHUs» SBISIOTCS 6a30Bble Kypchl — «OpraHudeckass Xumusi» U «OO01jasi 1 HeopraHWueckasi XUMUs», OCHOBHBIM
KOMIIOHEHTOM CO/lep>KaHHsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKW: CHCTeMa 3HAHHM 110 HEOPraHWYeCKOW XWMHU (C BK/IIOYeHHeM 3HaHWM U3 o0riei
XVMUH) W OpraHn4yeckod Xxumud. PopMHUpOBaHWE AAHHOW CHUCTeMbl 3HAHUM TIPY U3yueHWH IpeaMeTa obecriedriBaeT BO3MOXXHOCTb PAaCCMOTPEHHs! BCETO
MHOT000pa3usi BeljeCTB Ha OCHOBe OOIIMX TIOHSTHH, 3aKOHOB M TEOPUN XUMUH.



CTpyKkTypa cofepkaHust KypcoB — «Opranuueckast Xumusi» U «O011iast 1 HeopraHuueckasi XMMusi» cpOpMHUPOBaHa B MpOrpamMMe 10 XMMHUK Ha OCHOBe
CUCTEMHOTO TIOAX0/la K U3yueHur0 yueOHOro Mateprasa v 00yc/ioB/ieHa UCTOPUUeCKH 000CHOBAaHHBIM Pa3BUTHEM 3HAHUM Ha OTpe/e/IEHHBIX TeOpeTUUeCKUX
ypoBHsix. Tak, B Kypce OpraHM4eCcKOi XMMHH Bell[eCTBA PaCCMaTPUBAIOTCS Ha YPOBHE K/IaCCUUeCKOM TeOPUH CTPOEHHS] OPraHUUeCKUX COeNMHEHUH, a TaKkkKe
Ha YPOBHE CTePeOXMMHYeCKHX 1 3/IeKTPOHHBIX TIPe/ICTaB/IeHHI 0 cTpoeHnH BelecTB. CBesieHNst 00 M3y4aeMbIX B KypCe BellleCTBaxX [JAl0TCsl B Pa3BUTHU — OT
YIJIEBOJIOPOZIOB IO CJIOXKHBIX OMOIOTMUECKU aKTUBHBIX COeIMHEeHWH. B Kypce opraHMueckoill XWMHM TOTy4YarOT pa3BUTHe C(HOPMUPOBAHHBIE HAa YPOBHE
OCHOBHOTO0 00111ero ob6pa3oBaHusi TiepBOHaYa/IbHbIe TIPeZCTaBIeH)sI 0 XMMAYeCKOU CBsi3H, K1acCU(UKAlIMOHHBIX MPU3HAaKaX BelecTB, 3aBUCUMOCTU CBOMCTB
BeIIleCTB OT UX CTPOeHHs], 0 XUMHUUeCKOW peakLvu.

[Tog HOBBIM yIJIOM 3peHUsi B TipeAMeTe «XWMHs» 0a30BOTO YPOBHSI pacCMaTpUBaeTCsl M3yueHHBIM Ha ypOBHe OCHOBHOrO o0irero obpa3oBaHusi
TeopeTUYeCKUi Marepuan U (DakTo/oruuecKue CBe/IeHUs] O BelllecTBaX M XMMHUYeCKOW peaklyuu. Tak, B 4acTHOCTH, B Kypce «OO01asi 1 HeopraHudeckKas
XUMUsD» 00yYaroIMMCsI TIPeJI0CTaB/IsSIeTCsl BOSMOKHOCTh 0CO3HATh 3HaueHHe MePUO/[MUeCKOro 3aKOHa ¢ 00IIeTeopeTHyeCKUX U METO0/IOTHUe CKUX TTO3ULUH,
ryOoke TOHATH UCTOPUYeCKOoe u3MeHeHre (DYHKIMI 3TOro 3aKoHa — OT 000011arortieii 10 00bSCHSIOLIEN 1 TPOTHO3UPYIOILeH.

EquHas cucreMa 3HaHWM O Ba)KHEWIIMX BeI[eCTBaX, UX COCTaBe, CTPOEHWM, CBOWMCTBAX W TPUMEHEHWH, a TaKKe O XMMHUECKHX peakLUsiX, WX
CYIIIHOCTU ¥ 3aKOHOMEpHOCTSIX TPOTeKaHusi JorosiHseTcs B Kypcax 10 u 11 KjacCOB 37eMeHTaMU COZep)KaHHsl, UMEROLMMH KYy/IbTYpOJIOTMUecKuil 1
MIPUK/IaJHOM XapakTep. OTU 3HaHUsI CTIIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XWMHUM C JIDYTMMHM HayKaMH, PacKpbIBAalOT €€ pojib B TI03HABATeTbHOU U
MPAKTUYeCKOM [iesiTeJTbHOCTH UesioBeKa, CII0COOCTBYIOT BOCTIMTAHUIO YBaXkKeHHs K TPOLIeCCy TBOpYecTBa B 00/1aCTH TeOPUH U TMPAKTUYECKUX TIPUIOKEHHM
XUMUWH, TIOMOTAIOT BBIMTyCKHUKY OPUEHTHUPOBATLCSI B OOIL[eCTBEHHO W JTMUHOCTHO 3HAUMMBIX MpoOsieMax, CBSA3aHHBIX C XUMUel, KPUTHUeCKU OCMbIC/IMBATh
vHGOPMALIMI0 U TIPUMEHSTb €€ [7is TIOTIOJIHEeHWs 3HAHWM, pellleHUs] WHTEe/JIeKTyalbHBbIX U SKCIIePUMEHTalbHbIX HCC/Ie[0BaTe/IbCKUX 3ajau. B menom
cofiep>kaHue yueOHOTo TipeaiMeTa «XUMHS» [JaHHOTO YPOBHSI M3yueHHWs] OPUEHTHPOBAHO Ha (JOPMUpPOBaHHE y 00yYaroL[UXCsi MUPOBO33PEHUYECKOM OCHOBBI
JUTs TIOHUMaHUs! PUmocodCKUX uziel, TaKMX Kak: MaTepyuaabHOe eJUHCTBO HEOPTaHWYeCKOTO U OPraHNUueCKOro MHpa, 00yC/IOBJIEHHOCTb CBOMCTB BEIeCTB UX
COCTaBOM Y CTPOEHHEM, 1T03HaBaeMOCTb NIPUPO/HBIX SIB/IEHWH ITyTEéM SKCTIepUMEHTA U pellieHNs TIPOTUBOPeUrii MeXKy HOBBIMH (DaKTaMU ¥ TeOpeTHUe CKUMU
TMPeANOChUTKaMU, 0CO3HaHUe POJIM XUMUH B PeIlIeHNH KOJI0rMYeCcKUX MpobsieM, a Takke pobsieM cOepexxeHus SJHepreTudeCKUX pecypCoB, ChIPbsi, CO3/aHMUs
HOBBIX TEXHOJIOTUM U MaTepHasioB.

B miaHe pelleHMsi 3a/lau BOCIIMTaHUs, Pa3BUTHSI W COLMAIM3allMM OOyYarOLIUXCS TIPUHSTHIE MPOrpaMMOM IM0 XMUMUHK TOJAXO[bl K OMpe/iesieHHI0
Cofiep>KaHusI U TIOCTPOeHHsI TIpeAiMeTa TipelyCcMaTpUBaroT (JOpMUPOBaHHe YHUBEPCA/IbHBIX YueOHBIX [IeHCTBUM, UMeIoIX 6a30Boe 3HaUeHue [I7Isl pa3IuyHbIX
BUJIOB [IeSITe/IbHOCTH: pellleHWss TipobsieM, TOMCKa, aHaiv3a U 00paboTku WH(OpMaIH, HeoOXOAUMBIX [ TMPUOOpPeTeHUs OIbiTa TPAKTUYeCKOW |
WCCIIeI0BaTeIbCKOU ZiesITeTbHOCTH, 3aHUMAlOIel BayKHOe MeCTO B TTO3HAHWN XUMHUH.

B mpakTuKke TperofiaBaHysl XMMUM KaKk Ha yYpOBHe OCHOBHOTO o001jero oOpa3oBaHHUsl, TaK W Ha YPOBHE CpelHero o0iero oOpa3oBaHus, TpU
OTIpeJie/IeHUM COZlepKaTe/lbHOM XapaKTepUCTHKU Liefieid M3ydyeHusl TpeMeTa HarpaB/ieHWeM I[epBOCTENeHHOW 3HAaUMMOCTU TPAJWULMOHHO MPU3HAETCA
(opMHpOBaHHE OCHOB XWMHUECKOM HAayKW Kak 00/IaCTH COBPEMEHHOTO eCTeCTBO3HAHWs, TMPAKTUYeCKOW [esTelbHOCTH YejloBeKa W KaK OfIHOTO W3
KOMITOHEHTOB MUPOBOW KynbTypbl. C MeTOAWYeCKOW TOYKM 3DeHHUs] TakKOM TMOAX0J K Orpe/efleHUI0 1iesieli M3yuyeHusl Tpe[MeTa SIB/SIeTCS BIIOJIHE
OTpaBJaHHbIM.

CoryiacHO JIaHHOM TOUKe 3peHUsl I7IaBHBIMU LIe/ISIMU U3yueHUs rpegMeTa « XuMusi» Ha 6a3oBom ypoBHe (10 —11 k1) SABASIFOTCS:

¢ (opMHpoBaHHe CUCTEMbl XMMHUECKMX 3HAaHWN KaK Ba)KHEMIIIel COCTaB/sOIlel ecTeCTBEHHO-HayYHON KapTHMHbI MUpa, B OCHOBE KOTOPOH Jiexar
K/TFOUeBbIe TIOHSATHS, (yHAAMeHTa/lbHble 3aKOHBI M TeOpUM XWMHH, OCBOEHHe sI3blKa HayKd, YCBOeHWe U TIOHMMaHWe CYL[HOCTH ZJOCTYITHBIX
0000111eH1IT MUPOBO33pEHUECKOTO XapaKTepa, 03HaKOMJ/IEHHe C UCTOPHeN WX Pa3BUTHSI U CTAHOBJIEHUS;



¢ (¢opmupoBaHWe U Pa3BUTHE TIPeJCTAB/IeHUNA O HAayYHbIX METOZAX TO3HAHHUS BeIeCTB U XMUMHUYEeCKHX peakivii, HeoOXOAUMBIX [jisi TIPUOOpeTeHuUs
yYMeHUI OpUeHTUPOBAThCS B MUPE BeIleCTB ¥ XUMUUEeCKUX SIBJIeHHH, UMEIOIIUX MeCTO B TIPUPO/Ie, B MPAKTUUECKOM U TTIOBCEHEBHOM JKU3HH;

® pa3BUTHE YMEHUH W CIOCOOOB /IeATeIbHOCTH, CBSI3aHHBIX C HAOMO[eHreM W OOBSICHEHHEM XUMHWUYEeCKOTO SKCTepUMeHTa, COOIoJieHreM MpaBuil
Ge3omacHOro obpalrieHus C BeljeCTBaMHU.

Hapsiny ¢ aTuMm, copepikatesibHasi XapaKTepUCTHKa Lieiell ¥ 3afilau M3ydeHWs MpeAMeTa B TpOrpamMMe IO XMMHU YTOUYHEHAa M CKOPPEKTHPOBaHa B
COOTBETCTBUM C HOBBIMU TIPUOPUTETAMU B CHUCTeMe cpegHero obijero obpa3oBanusi. CerofiHsi B TpeMNoiaBaHUM XUMHUM B OO/blIeil CTereHW OTJaéTCst
TMIPe/ITIOYTEHHE TPAKTUUECKOH KOMITIOHEHTe cofepXKaHusi 00yueHHsl, OpUEHTUPOBAHHOM Ha TIOATOTOBKY BBIyCKHHKA 00Ije00pa3oBaTe/IbHON OpraHW3aliuy,
BJIa/lerolero He HabopoM 3HaHUM, a PyHKI[MOHATBHOM rPAMOTHOCTBIO, TO €CTh CII0Cc00aMU ¥ YMeHUsIMHA aKTUBHOTO TIOJTyYeHHs1 3HaHU# U TIPUMeHeHHs UX B
peasbHOM >KW3HU JIJIs1 peIlieHusT MPaKTUUeCKUX 3a/iad.

B CBsI31 C 3THM TIPU U3yUeHUH MpeJMeTa « XUMHs» JOMUHUPYIOIIlee 3HaueHue NMPUoOpeTaroT Takue 118U 1 3a/1auM, Kak:

azanTanys o0yJaroImuXxcsi K YCJIOBUSIM [UHAMUYHO DPa3BUBAKOILETOCS MUpa, (OpMUPOBaHWE WHTE/UIEKTyaTbHO DPa3BUTOM JIMUHOCTHU, TOTOBOU K
camMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITE/TbHOMY TTPUHSITHIO TPAMOTHBIX PEIIeHU B KOHKPeTHBIX )KU3HEHHBIX CUTYAL[UsIX, CBSI3aHHBIX C BellleCTBAMHU
U UX TIPUMeHeHHUeM;

(dopMupoBaHHe y OOyUYaroIUXCsl K/IIOUEBBIX HABBIKOB (K/TFOUEBBIX KOMITETEHI[HI), MUMEIOIUX YHHBEpCaJbHOe 3HaueHue /sl pa3/InuHbIX BH/OB
JlesITe/IbHOCTH: pellieHust TipobsieM, ToMCKa, aHam3a U 00paboTku HHPOPMaLH, He0OXOJUMBIX /IS TPUOOPeTeHHs OIbITa 1esITe/TbHOCTH, KOTOpast 3aHUMaeT
Ba)XHOE MeCTO B TI03HAaHWU XMMUH, a TaKKe ZJisi OL[eHKH C TO3ULIUM SKOJI0rMuecKol 6e301acHOCTH XapaKTepa BMSIHUS BEILeCTB U XMMUUYeCKUX TPOLIeCCOB
Ha OpraHu3M 4eJsioBeKa U MIPUPO/IHYIO CPEeAY;

pa3BUTHe MT03HABATeIbHBIX UHTEPeCOB, MHTEe/IEKTyaIbHBIX ¥ TBOPUECKUX CIIOCOOHOCTel 00yJaroIyxcsi: ClIoCOOHOCTH CaMOCTOSITeTbHO 1TprobpeTarsb
HOBbBIE 3HAHUS TI0 XMMHU B COOTBETCTBUU C >KU3HEHHBIMH TMOTPeOHOCTSAMH, UCIOB30BaTh COBPeMeHHble MH(OPMAIMOHHbIE TE€XHOJIOTHH [Jis TIOWCKA U
aHanM3a yueOHOM 1 HAyYHO-TIOMY/ISIPHOW MH(OPMALIMK XUMUYeCKOTO COZepKaHusT;

(bopMUpOBaHue U pa3BUTHeE Y 00yJarOIIMXCsl aCCOLMAaTUBHOTO U JIOTUYECKOTO MBIILIeHHs], Hab/moaTelbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpPbIe
0CcoOeHHO HeOOXOAMMBI, B YACTHOCTH, TIPH TJIAHMPOBAaHUHY U TIPOBEJIEHUN XMMHUYeCKOTO SKCIIePUMEHTa;

BOCITUTaHHE Yy OOyYaroLMXcs YOEKIEHHOCTH B T'YMaHUCTUUECKOW HArpaBJIeHHOCTH XUMUM, €€ Ba)KHOM pO/M B DEIIeHUM I00aJbHBIX Tpobsiem
palLMOHABFHOTO TIPUPOAOTIONIb30BaHUs, TIOTIOJTHEHHSI SHePreTHYeCKUX peCcypcoB M COXpaHeHHs! TPUPOJHOTO DPABHOBECHs, OCO3HaHWS HeoOXOJUMOCTH
Oepe)KHOTO OTHOIIIEHUsI K TIPUPO/ie Y CBOEMY 3[I0POBbIO, a TakKKe MPHUOOpeTeHHs OTbITa UCIOb30BaHUS TIOYYeHHBIX 3HAHWM JIJIs1 TIPUHSTUS TPAMOTHBIX
peleHu B CUTYalUsIX, CBSI3aHHBIX C XUMUYeCKUMU SIBJIEHUSIMU.

B yuebHOM TulaHe cpezsHero obiero obpa3oBaHus TipeAMeT «XHUMHsI» 0a30BOrO yYPOBHS BXOAWT B COCTaB TIpeAMeTHOW ob6nactu «EcTecTBeHHO-
HayuHbIe MTPeJMeTbI».

OO0r1ee unCII0 YacoOB, OTBEAEHHBIX /i1 U3yUeHUs] XUMUM, Ha 0a30BOM YpPOBHe cpefiHero obiriero obpa3oBanus, coctasnsieT 68 yacos: B 10 kmacce — 34
yaca (1 yac B Heziest0), B 11 kmacce — 34 yaca (1 yac B Hefiesito).



COAEP)XAHUE OBYUYEHUA

10 KVTIACC
OPTAHUYECKASA XNUMUA

TeopeTnueckue 0CHOBbI OPraHUYeCKOH XMMHUH

[TpegmeT opraHMuyeckod XUMHHW: eé BO3HHMKHOBEHMe, pa3BUTHe M 3HaueHWe B I10JlyueHMHM HOBBIX BeleCcTB M MaTepuasjoB. Teopus CTpOeHHUs
opraHuveckux coesuHeHuii A. M. BytnepoBa, eé ocHOBHble TonOXeHHsl. CTPyKTypHble (hOpPMy/ibl OpraHUuUecKHx BelecTB. [omonorusi, usomepus.
XVMHUUeCKas CBA3b B OpraHU4YeCKUX COeJMHeHUsAX — OLVHapHble U KpaTHbIe CBA3U.

[TpencraBneHyve o KiaccU(PUKALMU OpraHMueCcKUx BelljecTB. HomeHK/aTypa opraHnyeckux COeJMHeHuI (ChcTeMaTUuecKas) U TpUBUaJIbHble Ha3BaHUs
Ba)KHEMILINX Mpe/CTaBUTe e K1acCOB OPraHNYeCKHX BelleCTB.

OKcriepuMeHTabHbIe MEeTOZbI U3yUeHHsl BeIeCTB M MX TpeBpalleHuii: 03HaKOMJIeHWe ¢ 00pa3sljaMyd OpraHMYecKMX Bel[eCTB U MaTepuajaMM Ha MX
OCHOBe, MO/le/IMpOBaHMe MOJIeKy/l OpraHMYeCKHX BelllecTB, HabO/ofieHHe U OIMCaHue [eMOHCTPAljMOHHBIX OIBITOB IO TIpeBpallleHHI0 OpraHMuecKuX
BellleCTB [1pY HarpeBaHuM (T1aB/ieHre, 00yI/IMBaHKe U TOPeHue).

YrneBogopojbl

AnKaHbI: COCTaB M CTPOEHHe, TOMOJIOTUYeCKUN psii. MeTaH U 3TaH — MpOCTelle Mpe/CTaBUTeIN a/KaHOB: (pU3MUeCKHe W XMMHUYecKue CBOMCTBA
(peakuyy 3aMelleHUs ¥ TOPeHNsI), HaXOXK/IeHre B IIPUPO/e, NOJydyeHre U [IPUMeHeHHe.

AJNKeHBI: COCTaB M CTpPO€HHe, FOMOJIOTHYeCKUI psifi. DTWIeH U MNpONuieH — MpOCTelline MpeiCTaBUTe/NN alKeHOB: (u3MUecKre U XUMHUUeCcKre
CBOMCTBA (peakLuy rUApUpPOBaHus, rajJoreHUpoBaHus, rupaTaliy, OKMC/IeHUs U MoMMepHr3aLiu), IojlyueHre U IpUMeHeHHe.

Ankaguensl: OyTtagweH-1,3 u MeTwnOyTaaueH-1,3: CTpoeHWe, BaKHeHWIIMe XUMHUECKHWe CBOWCTBA (peakuus TonuMepu3anuu). IlomyuyeHue
CUHTeTUYeCKOI'O KayuyKa U Pe3uHBL.

AJNKUHBI: cOCTaB ¥ 0COOEHHOCTH CTPOEHHS], TOMOJIOTMUECKUH psifl. AlleTu/ieH — MPOoCTelInii pefcTaBUuTe b alKUHOB: COCTaB, CTPOeHue, (hu3nuecKue
Y XMMHUYeCKHe CBOWCTBA (peakLiy M pUpOBaHysl, FajloreHupoBaHusl, THpaTaliy, FOpeHus), IoyYeHre U IpUMeHeHMe.

Apensl. Benson: cocras, cTpoeHuve, ¢pu3nyeckre U XMMHUUeCKHe CBOWCTBA (peakl{MM rajoreHMpOBaHUs M HUTPOBaHUS), M0JyuyeHWe U MPUMeHeHHe.
Tonyon: cocmas, cmpoeHue, ¢usuueckue u xumuueckue cgolicmea (peakyuu 2a/n02eHUPOBAHUsl U HUMPOBAHUS), noayveHue u npumeHeHue. TOKCUUYHOCThb
apeHoOB. ['eHeTHUeCKas CBs3b MeX/Yy YIVIEBOZAOPOAAMU, IPUHA//IEKALLMMHU K Pa3/IMYHbIM KJ/lacCaM.

[IpupoaHble NCTOUHUKH YT/IeBOAOPOAOB. [IpUpoHbIi ra3 v noryTHbie HedTsHbIe Ta3bl. HedTh U eé nmpoucxoxaenue. CriocoObl mepepaboTKU HeTH:
reperoHKa, KpeKUHT (TepMHUYeCKUi, KaTaJuThuuecKuil), mupoaus. [1poaykTel nepepaboTKu HepTH, UX MPUMeHeHHe B IPOMBIILJIEHHOCTH U B ObITy. KaMeHHbIH
yTOJIb U TIPOAYKTHI ero nepepaboTKu.

OKcIieprMeHTalbHble MeTOZIbl U3yueHHsl BellleCTB U WX IpeBpallleHui: 03HakoM/ieHHe ¢ obpasljamMy IIacTMacC, KayuyyKoB U pe3WHbI, KOJUIEeKLMU
«Hedtb» U «Yromb», MojenvpoBaHie MOJIEKY/ YIJIEBOJOPOZOB M TajoreHONpPOU3BOJHbBIX, MPOBeJeHre MNpaKTUYecKoW paboThl: MojyyeHHe 3THIEeHa U
V3y4eHHe ero CBOWCTB.

PacuéTtHblie 3a7aun.




BbIunc/ieHus TI0 ypaBHEHUIO XUMUYeCKOM peakiuu (Macchbl, 00bEMa, KOTMUeCTBa UCXOJHOTO BellleCTBa WM MPOAYKTa PeakLMy 10 U3BeCTHLIM Macce,
00bEMY, KOTMUECTBY OHOTO M3 UCXOJHBIX BEIIIeCTB WU/IU TIPOJIYKTOB PeaKI[|H).

Kuciopoacoaepikainyue opraHuyeckue coeJUHeHUs

[TpesenbHble OfHOATOMHBIE CIUPTHI. MeTaHOM W 3TaHOM: CTPOeHUe, (PuU3MUeckue W XMMHUYeCKHWe CBOMCTBa (peaki[uu C aKTUBHBIMHA MeTasljlaMH,
rajioreHOBO/IOPO/IaMU, TOpPeHuUe), MpruMeHeHue. BofopoaHbie CBSI3U MeXX/Ty MOJIeKy/laMy ClIUPTOB. [leficTBUe MeTaHO/Ia U 3TaHO/Ia Ha OPraHu3M YeJioBeKa.

MHoroaToMHbIe CITUPTHI. DTUIEHTIMKOJIb U TJIMLIEPUH: CTpOeHue, pu3ndecKre U XUMUUYeCKre CBOMCTBA (B3aUMOZeMCTBUE CO 111e/I0UHBIMU MeTaJlJlaMH,
KaueCTBeHHast peakijysi Ha MHOTOaTOMHbIe CIIUPTHI). [lelicTBHe Ha OpraHu3M desioBeka. [IpumMeHeHHe IJTMIeprHA U 3TUIeHIIUKOJIS.

®eHoJI: CTpOeHUEe MOJIeKY/IbI, (PU3nUecKue U XMMUueckre cBoicTBa. TOKCMUHOCTL (peHosa. [IprMeHeHue ¢eHoIa.

Anbperusibl U kemoHbl. DopMasnbaerusi, alieTanbJeru/: CTpoeHue, pusnyeckre U XUMUUeCKWe CBOWCTBA (peakLWy OKUC/JIeHWs] U BOCCTAHOBJIEHUS,
KaueCTBeHHbIe peaklUn), oayyeHre U IpUMeHeHue.

O/IHOOCHOBHBIe TIpe/ie/bHbIe KApOOHOBBIE KUC/IOThL. MypaBbHHAsI U YKCYCHasi KUC/IOTBI: CTpOeHue, (hrU3nuecKrue U XUMHUUeCKUe CBOWCTBA (CBOKMCTBA,
oOmmue 715 Kjlacca KHUC/IOT, peakiys 3TepudHKaluu), TMojydeHue W ripuMeHeHWe. CTeapuHOBasi U OJIEMHOBAsl KUC/IOThI KaK TPE/ICTAaBUTETN BBICIINX
KapOOHOBBIX KMCJIOT. Mbljla KakK COJIM BBICIIMX KApOOHOBBIX KUCJ/IOT, KX MOOIIee JeiCTBHE.

CrnoxkHble 3(Upbl KaK TPOU3BOAHbIE KApOOHOBBIX KUCIOT. [uapomu3 caokHbiX 3¢upoB. Kupbl. ['aponus >xupoB. [IpumeHeHMe >KHUPOB.
buonornyeckas posb )KUPOB.

YrneBoabl: coCTaB, KaacCU(PHKAIMs YITeBOAOB (MOHO-, AW- M TIO/Mcaxapuzbl). [l0Ko3a — TIPOCTedIMii MOHOCAaXapu/: 0COOEHHOCTH CTPOEHUs
MOJIEKY/TbI, (U3UUYeCKHe W XWUMHUUeCKWe CBOMCTBA (B3auMojeicTBhe C ruapokcuzoM meau(Il), okucieHWe aMMHauHbIM pacTBopoM okcuza cepebpa(l),
BOCCTaHOBJIeHWe, OpOKeHHe TVTFOKO3bl), HaXOK/[eHHe B TIpHUpPOo/ie, TPUMeHeHHe, Ouosiorndeckast posib. @orocuHTe3. @pyKTo3a Kak U30Mep IIFOKO3bI.

Kpaxman u 1je/itono3a Kak Mpupo/iHble mosumepbl. CTpoeHUe Kpaxmasa U 1e/uTtono3bl. Pu3nueckre U XMMUUecKre CBOMCTBa Kpaxmasa (TUApPOJIn3,
KaueCTBEHHas peakLusi C HOJ0M).

OKcrnepuMeHTaIbHbIe METO/bI U3yUeHUsT BEILeCTB U MX MpeBpallleHui: MpoBe/ieHre, HabmoieHre U OMTUCaHNe IeMOHCTPAI[MOHHBIX OMBITOB: FTOPEHHe
CTIMPTOB, KaueCTBEeHHbIe PeakI[iu OJ[HOATOMHBLIX CIIMPTOB (OKUC/IeHHe 3TaHoa okcuaoM Meau(1l)), MHOroaTOMHBIX CIIUPTOB (B3aMMOZENCTBYE TVIMIePUHA C
ruzgpokcugom Meau(Il)), anpaeruoB (OKHCIeHWe aMMHauyHbIM pacTBOpoM okcuza cepebpa(l) u rugpokcugom meau(Il), B3auMomelicTBHe Kpaxmania C
HO/I0M), TIPOBe/IeHHe TIPAKTUUeCKOM PaboThI: CBOMCTBA PACTBOPA YKCYCHOM KMC/IOTHI.

PacuéTHble 3amaum.

BbIunc/ieHus TI0 ypaBHEHUIO XUMUYeCKOUW peakiuu (Macchbl, 00bEMa, KOTMUeCTBa KCXOJHOTO BellleCTBa WM MPOAYKTa PeakLMy 10 U3BeCTHBIM Macce,
00bEMY, KOTMUECTBY OHOTO M3 UCXOJHBIX BEIIIeCTB WU/IU TIPOJIYKTOB PEaKI[|H).

A3oTcojiep)Kalljie opraHiuecKue CoeJuHeHusl.

AMUHOKHUCIOTEI Kak amM(oTepHble OpraHudeckue coequHeHus. dusnueckue U XUMUUYECKUe CBONCTBA aMHHOKMC/IOT (Ha TpuMepe T[/IMIMHA).
Bbuosioruueckoe 3HaueHre aMUHOKHUCIIOT. [1enTHbI.

benky Kak TIpUpOHbIe BEICOKOMOJIEKY/ISIPHBIE coefiMHeHUs. [lepBUuHasi, BTOpUYHAsi U TPeTUUHasi CTPYKTypa Oe/koB. XUMUUeCKre CBOWMCTBA OeKoB:
TU/IPOJIN3, IeHaTypaliysi, KaueCTBeHHbIe peakiuy Ha OesiKu.

OKcrniepuMeHTaIbHbIe METO/IbI U3YUeHUs Bell[eCTB U WX TpeBpallleHui: Hab/rojeHre U OTMMCaHre IeMOHCTPALMOHHBIX OIBbITOB: JieHaTypalys 0emkoB
TP HarpeBaHWH, LIBeTHBIE PeaKI[UH OesTKOB.

BbicokoMoJieKy/IsIpHbIe COe/JUHeHUs



OCHOBHBIe TIOHSITHSI XMMHU BBICOKOMOJIEKY/ISIDHBIX CO€JUHEHWH: MOHOMeEp, TOJIMMep, CTPYKTypHOe 3BeHO, CTelleHb IOJMMepU3aluy, CpeHsis
MorneKynsipHasi Macca. OCHOBHBIE MeTOZIbI CHHTEe3a BbICOKOMOJIEKY/ISIPHBIX COeJMHEHHUI — TIO/IMMepH3aLivsi U TIONMKOH/IeHCaLHsl.

OKcIieprMeHTalbHble MEeTOJbl M3yueHHsl BeIleCTB W WX TpeBpalljeHHi: O3HaKOMJIeHHe C o0pasliaMu TIPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH,
IIaCTMACC, Kay4yKOB.

MexripeiMeTHbIE CBSI3H.

Peanmu3aniyisi MEXIPeAMETHBIX CBSi3ed TP W3y4YeHWM OpraHuyeckod xuMuu B 10 Kjacce OCYIIeCTB/ISIETCS uYepe3 WCIOIb30BaHHWE KakK OOImMx
€CTeCTBeHHO-HAYYHBIX MOHSATHH, TaK U MIOHSTHH, SIB/ISIOIIAXCS CUCTEMHBIMU /IJ1s1 OTAE/bHBIX NPEAMETOB eCTeCTBEeHHO-HayYHOTO LIUKJIA.

OO1ue ecTeCcTBeHHO-HayuHble TIOHSATHS: siBJieHHe, HayuyHbId (DakT, THUIOTe3a, 3aKOH, TEOpHs,, aHa/lU3, CHUHTe3, KjIacCH(UKALUs, MMepHUOJUYHOCTD,
HabJroZieHre, 3MepeHwe, FKCIIePUMEHT, MO/Ie/TMPOBaHHe.

du3vKa: Marepusi, SHePrysi, Macca, aToM, 3JIeEKTPOH, MOJIeKy/la, JHepPreTUUeCKHil ypoBeHb, BellleCTBO, Teslo, 00bEM, arperaTHoe COCTOsIHHE BeIlleCTBa,
¢bu3nuecKre BeIMUMHBI ¥ eIUHULIBI UX U3MEepeHHUs..

Buonorusi: keTka, oprannsmM, 6rocdepa, oOMeH BelecTB B opraHu3Me, ()OTOCHHTe3, OMOOTMYeCKd aKTHBHBIE BelljecTBa (Oe/KH, YIIeBOAbI, KUPBHI,
(hepMeHTHI).

Teorpadwusi: MUHEpaJIbl, TOPHBIE TIOPOALI, TIOJIe3HbIe NCKOTIaeMble, TOTI/TUBO, PECYPCHI.

TexXHO/IOTHsI: MHUIIEBbIe MPOAYKThI, OCHOBBI PAl[MOHAIBLHOTO TIMTaHWs, MOKOLI[e CPEe/ICTBA, JIeKAPCTBEHHbIE M KOCMETUYeCKHe Tperaparhl, MaTepHraJbl
13 UCKYCCTBEHHBIX 1 CHHTeTHUEeCKHUX BOJIOKOH.

11 K/TACC

ObLIAA N HEOPTAHUYECKASA XUMUA

TeopeTuyeckye 0CHOBbI XUMUM

Xumuueckuit 3meMeHT. AToM. Sapo aToma, U30TOIbL. JIeKTPOHHas 000/I0uKa. DHepreTUuecKrie YPOBHH, MOAYPOBHU. ATOMHbIe opbuTtamu, s-, p-, d-
ssmemMeHTbl. OCOOEHHOCTH pacripe/ie/ieHus1 3eKTPOHOB 110 OpOWTasssM B aToMaxX 3/7eMEHTOB IEPBBIX YeThIPEX TepUOAOB. DJIeKTPOHHAsT KOH(UTrypariuist
aTOMOB.

[Tepuoguueckuii 3akoH U [lepuoguueckass cucteMa xuMuueckux snemeHToB 1. V. MeHgeneeBa. CBsi3b Mepuojuueckoro 3akoHa u Ilepuognueckoit
CUCTeMbI XMMHYeCKux 37eMeHTOB [I. V. MeHJeneeBa C COBpeMEHHOW TeOpuWel CTPOEeHUsi aTOMOB. 3aKOHOMEPHOCTU M3MeHeHUs] CBOWMCTB XMUMHUECKUX
3/IeMeHTOB 1 00pa3yeMbIX UMH MPOCTBIX U CJIOXKHBIX Bell[eCTB TI0 IPyTMIaM U reprojiaM. 3HaueHre TIeproiiuecKoro 3aKkoHa B Pa3BUTHH HayKH.

CrpoeHue BeljecTBa. XMMHUecKasi CBsisb. BU/ibl XMMHUUeCKOM CBsI3U (KOBaJieHTHasl HemoJisipHas U MOspHasi, MOHHas, MeTa/uinyeckas). MexaHu3mbl
o0pa3oBaHMsI KOBA/IEHTHOM XWMHYECKOW CBsi3W (OOMEHHBIM U [JOHOPHO-aKLeNTOpHbBINM). BomopoaHas cBsi3b. BaneHTHOCTb. DJIeKTPOOTPHULIATE/IEHOCTD.
CreneHb okucneHvs. VIOHbl: KATUOHBI U aHUOHBI.

BewectBa M0JIeKy/IIpHOTO ¥ HEMOJIEKY/ISIDPHOTO CTPOEHUs. 3aKOH MOCTOSTHCTBA COCTaBa BelecTBa. TUMbl KPUCTA/NIMUECKUX PelIETOK. 3aBUCUMOCTh
CBOMCTBA BeLeCTB OT TUIAa KPUCTa/VINYeCKOW PeLéTKY.

[ToHaTHe o0 AucnepcHbIX cUcTeMax. VICTHHHBIE U KOJUIOUAHbIe pacTBOPbI. MaccoBas [0J151 BellleCcTBa B pacTBODe.



Knaccugukanuss HeopraHvueckux coefiiHeHM. HoMeHKnaTypa HeopraHMuUecKHX BelllecTB. l'eHeTHueckasi CBfiI3b HeOpraHWYeCKMX BelecTB,
MpUHAZJIeXKalMX K pa3/IMUHbIM K/accaM.

Xumnueckasi peakuysi. Knaccrugukaiys XMMUUeCcKUxX peaklidii B HeOpraHu4eCcKol ¥ OpraHnuyeckoil XUMUM. 3aKOH COXpaHeHHsl MacChl BellleCTB, 3aKOH
COXpaHeHUs U MpeBpallleHys] SHepruy NPy XMMUYeCKUX peakLysX.

CKOpOCTb peakiyu, eé 3aBUCUMOCTb OT Pa3lWyHbIX (hakTopoB. OOpaTumble peakiuv. XUMHUeCckoe paBHOBecHe. PaKTOphI, BIUSIOIIME Ha COCTOSTHUAE
Xxumuueckoro pasHosecus. ITpunnun Jle [laresnse.

OnekrponuTuueckas auccouraiys. CubHble U cyiabble 3neKTponuThl. Cpefia BOJHBIX PaCTBOPOB Bell[eCTB: KUC/Iasi, HeHTpasbHasi, 1{e/I0uHast.

OKuC/IMTe/IEHO-BOCCTAHOBUTE/IbHBIE PeaKLUH.

OKcIieprMeHTanbHble MeTO/[bl U3yUeHHs BeljeCTB U MX TpeBpallieHuil: AeMoHcTpanys Tabmuy «Ileproguueckasi cucteMa XUMAYeCKUX 371eMeHToB [1.
U. MenpeneeBa», n3yueHre Mojesiell KpUCTa/UIMUeCKHX PeLIETOK, HabmofieHre U OMnvcaHie JeMOHCTPAJMOHHBIX M /1ab0paTOPHBIX OIBITOB (pasjiokeHHe
MepoKCcH/ia BOJIOPOZA B MPUCYTCTBMU KaTa/in3aTopa, ornpejiesieHre CpeJjbl paCTBOPOB BelleCTB C TIOMOLbH YHUBEPCA/TIBHOTO MHAWKATOPA, peakLjii MOHHOTO
oOMeHa), MpoBe/ieHNe TIPaKTHYeCKol paboTel «BvsiHue pa3muuHbIX ()aKTOPOB Ha CKOPOCTb XMUMHUECKOUW peakLum».

PacuéTtHblie 3a7iaun.

PacuéTbl 1o ypaBHeHHsIM XMMHUYECKUX peaklid, B TOM YHC/Ie TePMOXHMHYEeCKHe pacyéThbl, PACYETHI C MCIOIb30BaHUEM IOHATHS «MacCoBasi [10JIsl
BewmecCTBa».

Heoprannueckasi Xumus

Hewmetanel. ITosoykeHre HeMeTasuioB B Ileproguueckoii cucreMe XuMHueckux syemeHToB [I. V. MeH/jeneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB.
du3snueckre CBOMCTBAa HeMeTa/uI0B. AJJIOTPOITUS HeMeTasl/IoB (Ha prMepe KUC/I0poZa, cepsl, ocdopa U yrieposa).

XuMUYecKrue CBOWCTBa Ba)KHEHIIMX HeMeTa/yIOB (TasioreHoB, cepbl, a3oTa, ¢ocdopa, yraepoja U KpeMHUs) W MX COeJuHeHUM (OKCHUJOB,
KUCJIOPOZCOAePIKalMX KUCI0T, BOAOPOAHBIX COeIUHEHUN ).

[TprMeHeHVe Ba)KHEUILIMX HEMeTasVIOB U UX COeUHEHUM.

Metasnnbl. IlonoxkeHue meta/uioB B Ileproguueckoil cucteMe xumuueckux 3memeHToB [l. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3/I€KTPOHHBIX
o0os10uek aToMOB MeTasioB. O611re Gu3nueckre cBoiCTBa MeTasoB. CriyiaBbl MeTasII0B. D/IeKTPOXUMHUUeCKUM Psifi HanpshKeHWH MeTaslioB.

XyMUUeCcKre CBOMCTBA BayKHEHIIIMX MeTa/lJIOB (HaTpUH, Kaaui, Kanbl[ui, MarHUM, aTFOMUHUM, LIMHK, XpOM, KeJie30, Me/lb) U UX COeJUHeHHUH.

OO61ue criocoObI rosiyueHst MeTalioB. [IpuMeHeHre MeTaslioB B OBITY U TeXHUKE.

OKcrieprMeHTanbHble METO/Ibl M3yUYeHUsl BeL|eCTB U UX TpeBpalljeHni: n3ydeHue Ko/eKun «MeTasbl ¥ ClijIaBbl», 00pasljoB HEMeTal/IoB, pPelleHe
9KCIIePUMEHTa/IbHBIX 3aa4, HaO/ofeHre W OIMHCaHWe [JeMOHCTPAL[MOHHBIX U J1abOpaTOpPHBIX OIBITOB (B3aUMO/EMCTBHE THAPOKCHUIA aTIOMUHHS C
pacTBOpamMM KMCJIOT U 11le/Iouel, KaueCTBeHHbIe peakliMi Ha KaTUOHbI MeTasuIoB).

PacuéTtHblie 3a7iaun.

PacuéTsl Macchl BelljecTBa WM 00bEéMa ra3oB 10 U3BeCTHOMY KOJTMUECTBY BeIlleCTBa, Macce Uih 00bEMY OTHOTO U3 yUaCTBYIOIIUX B PeaKI[UH BeIeCTB,
pacuétbl Macchl (06bEMa, KOJMyecTBa BelljeCTBa) MPOJYKTOB peaki[iu, eCId OFHO U3 BeleCTB UMeeT IPUMeCH.

XUMUA U )XU3Hb

Pone xuMuu B obecrieueHHH 3KOJIOTMUECKOM, SHepreTUyeckold M MuIleBOW 0Ge30racHOCTH, pa3BUTUM MeULMHBI. [IOHSATHE 0 HayyHbIX MeTojax
M03HAHKS Bell|eCTB U XMMUYeCKUX peakLvi.

IpencraBnenust 06 06X HAYYHBIX MPUHLMITAX TIPOMBIIIIEHHOTO TTO/TyYeHHsT BAXKHEHILINX Bel[eCTB.



UesoBeK B MHpe BeIlleCTB W MaTepUasioB: BakKHeMlllMe CTPOUTe/bHble Marepuasbl, KOHCTPYKL[MOHHbIE MaTepuasbl, KpPacKH, CTeK/0, KepaMUKa,
Marepuarbl /s 37IeKTPOHUKH, HAHOMaTepHaJibl, OpraHnueCKre U MUHepasibHbIe yI00peHusl.

XuMus U 37I0pOBbe Ue/ioBeKa: TpaBW/Ia WCTIO/Ib30BaHMs JIeKAPCTBEHHBIX IPeraparoB, MpaBuia 0e30MacHOTO WCTIOMIb30BaHUS TperapaToB ObITOBOU
XUMWHU B [TOBCEIHEBHOW KU3HMU.

MesxripeMeTHbIe CBSI3U.

Peanmu3aniyisi MeXXIpeMeTHBIX CBsi3eli TIPH U3yueHHH o0IIield M HeopraHW4eckol XuMuM B 11 Klacce oCyIIieCcTB/IsSIeTCS Yepe3 UCTI0/Ib30BaHUe KaK 00I[uX
eCTeCTBEHHO-HayYHbIX [MOHATUM, TaK U TIOHATUM, SIB/SIOIIUXCS CUCTEMHBIMU JJ1 OT/|eIbHbIX [PeIMEeTOB eCTeCTBEHHO-HAYyUHOTO L{MKJIa.

OO01e ecTecTBeHHO-HAayuYHble TIOHSITHSI: HAy4yHbIM (haKT, TUTIOTE3a, 3aKOH, TeOpHsl, aHa/lM3, CUHTe3, Kiaccu(uKaius, repuoAudHOCThb, HabsoneHue,
5KCTIepYMEHT, MOZle/TMpOBaHue, U3MepeHue, siBjieHue.

dusrKa: Marepus, SHEprusi, Macca, aToOM, 3/7eKTPOH, MPOTOH, HEWTPOH, WOH, W30TOM, pPaZUO0aKTUBHOCThb, MOJIEKYy/a, SHepPreTUuecKuil YpOBEHb,
BeIIIeCTBO, TesI0, 00bEM, arperaTHoe COCTOSIHUE BelljeCTBa, (U3uUeCKre BeTMUMHbI U eIUHULIBI X U3MePeHUs, CKOPOCTb.

Buonorus: keTka, opraHusm, 3KocucTeMa, 6rocgepa, Makpo- 1 MUKPO3/IeMeHThI, BATAMHHBI, 0OMEeH BeIlleCTB B OpraHU3Me.

[eorpaduisi: MUHepasbl, TOpPHbIE TIOPOALI, M0JIe3HbIe UCKOTIaeMble, TOTI/IMBO, PeCyPChI.

TexHosorusi: XUMHUUecKasi MPOMBILIIEHHOCTb, MeTa//Iyprus, IPOWU3BOACTBO CTPOUTE/BbHBIX MaTeprasoB, CelbCKOXO3SIMCTBEHHOE MPOW3BO/CTBO,
nuiieBasl NPOMBIIIEHHOCTb, (apMaljeBTUUecKass MPOMBIILIEHHOCTb, TPOW3BOACTBO KOCMETUUECKUX IpernapaToB, ITPOM3BOACTBO KOHCTPYKLIMOHHBIX
MaTepuasoB, 3/IEKTPOHHAs IPOMBILIEHHOCTh, HAHOTEXHOIOTUH.



I[INTAHNPYEMBIE PE3YJ/IBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMW HA BA30OBOM YPOBHE CPEJHEI'O OBIIIEI'O OBPASOBAHUIA
JINMHHOCTHBIE PE3YJ/IbTATbDI

®T'OC COO ycraHaBmMBaeT TpeOOBaHUS K pe3y/lbTaTaM OCBOeHHs OOyYaroIMMHUCS TIPOrpaMM CpefHero o0ijero o6pa3oBaHUst (JTMUHOCTHBIM,
MeTarnpeIMeTHbIM U TpeAMeTHbIM). HayuHO-MeToquueckoil OCHOBOM /i/1si pa3pabOTKH TUIaHUPYEMBIX pe3y/IbTaTOB OCBOEHUs NPOrpaMM CpefHero o0rmero
00pa3oBaHUs SIB/ISETCS CUCTEMHO-ZeSATe/TbHOCTHBIN TIOXOZ,.

B cootBeTcTBUY C CUCTEMHO-/esATe/IbHOCTHBIM ITOAXO0Z0M B CTPYKType JIMYHOCTHBIX pe3y/bTaTOB OCBOEHUd IpeameTa «XUMUs» Ha YPOBHE CpeJHero
ob1riero 06pa3oBaHus BbIe/IeHbl CIeAYIOLIe COCTaB/ISIOLIHe:

0CO3HaHHWe 00yYarL[MMUCS POCCUICKON IpaXk/jaHCKOM WIEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEJTbHOCTH U CaMOOTIpe/le/IeHHIO;

Ha/lnuye MOTHBALMU K 00yUeHUIo;

LjeJIeHarnpaB/ieHHOe Pa3BUTHe BHYTPEHHUX YOeXKeHUI TMYHOCTH Ha OCHOBE K/TIOUeBBIX LIEHHOCTelH 1 MCTOPUUYEeCKUX TPaJuLIvii 6a30BOM HAYKH XUMMUY;

TOTOBHOCTb M CIIOCOOHOCTh 0OyuaroluXcs PYKOBOJCTBOBAThCSI B CBOEU [IeATETBHOCTU ILIeHHOCTHO-CMBIC/IOBBIMA YCTaHOBKAMH, MPUCYIIMMH
11eJIOCTHOM CHCTeMe XMMHYeCKoro 00pa3oBaHus;

Ha/TMuye MPaBOCO3HAHKS SKOTIOTHYeCKOM KY/IBTYPhI U CIIOCOOHOCTH CTAaBUTD 1€/ U CTPOUTD >KU3HEHHBIE TI/IaHbI.

JINYHOCTHBIe pe3y/bTaThl OCBOEHUS TpeAMeTa «XHUMHs» [JOCTUralOTCS B eJUHCTBe yueOHOM M BOCIMTATeNbHOW [1esITebHOCTH B COOTBETCTBUH C
I'YMaHHUCTUUeCKUMH, COLIMOKY/IbTYPHBIMH, [YXOBHO-HPaBCTBEHHbIMU IIeHHOCTSMH M H/leajaMd POCCUMCKOTO TpakJaHCKOro oOIllecTBa, MPUHSATHIMU B
o0I1lecTBe HOpMaMH U TIpaBW/IaMH TIOBeZIeHHs], CIIOCOOCTBYOL[MMHU TIPOL[eCCaM CaMOIIO3HaHUsI, CaMOPa3BUTHsI U HPAaBCTBEHHOIO CTAHOBJ/IEHUS JIMUHOCTU
00yJaroImxcs.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUS IpeameTa «XUMHsS» OTpakatoT C(OPMHUPOBAaHHOCTb ONbITa IMO3HABATE/JbHOW U NPAaKTUUeCKOW JesTeIbHOCTH
oOyuaroIuxcs 1o peany3aljii IPUHATHIX B 00II[eCTBe 1JeHHOCTeH, B TOM UMC/Ie B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHUA:

0CO3HaHUsI 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX TTPaB ¥ 00513aHHOCTeH, YBa)XKeHHsI K 3aKOHY U TIPaBOIOPSIZIKY;

TIpe/iCTaB/IeHNs O COLMaJbHbIX HOpMax U NpaBUIax MeK/IMUHOCTHBIX OTHOLLEHUH B KOJITIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOU /IesiTeJTIbHOCTH TPU CO3/IaHUU YUeOHBIX MPOEKTOB, PellleHNH YUeOHBIX U M03HaBaTe/IbHBIX 3a/1au, BBITOTHEHUH
XUMUYEeCKUX IKCIIePUMEHTOB;

CroCOOHOCTY MOHUMATh U IPUHUMATh MOTHBBI, HAMEPeHUs], JIOTUKY U apryMeHTbI JPyTHX IPU aHa/Iu3e pa3/IuuHbIX BU/I0B yueOHOM /lesiTeTbHOCTY;

2) NaTpHUOTHYeCKOr0 BOCIIUTAHHUSA:

LIeHHOCTHOI'O OTHOLIEHUs] K UCTOPUYECKOMY Y HayYHOMY Hac/e[ju0 0TeueCTBeHHOM XUMUU;

yBa)KeHHs K TIPOLIeCCy TBOpPYeCTBa B 00/1aCTH TEOPUU U MTPAKTHUECKOTO MTPUMEeHeHHs] XUMUHM, 0CO3HAHUsI TOTO, UTO JOCTHIKEHHSI HAYKU eCTh Pe3y/bTaT
JJTUTeTbHBIX HaOMIOeHHIA, KPOTIOT/IMBBIX SKCITIePUMEHTATbHBIX TTOMCKOB, TTOCTOSTHHOTO TPY/la YUEHBIX U ITPAKTHKOB;

VHTepeca U To3HaBaTe/IbHbIX MOTHMBOB B M0JIyYeHUH U MOC/IeAYIOIeM aHairu3e MH(pOpMaLy O MepeioBbIX J0CTUKeHUsSIX COBPEMeHHOM OTeueCTBeHHOU
XUMUY;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUSA:



HPABCTBEHHOT'0 CO3HAHUsI, ITUUECKOTO TOBe/IeHHSI;

CIOCOOHOCTH OIeHMBaTh CUTYAl[UM, CBS3aHHbIE C XUMHUECKUMH SIBJIEHHSIMH, ¥ TIPUHUMAaTh OCO3HaHHbBIE DeIlleHUs, OPUEHTHUPYSCh Ha MOpajbHO-
HPABCTBeHHbIe HOPMbI U LIeHHOCTH;

TOTOBHOCTH OLIeHMBAaTh CBOE TOBeZleHHe U MOCTYNKU CBOMX TOBapHIllel C MO3ULMM HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HaHHe MOCIe[CTBUN 3TUX
TIOCTYTIKOB;

4) ¢hopMHUpOBaHUSA KYJILTYPHhI 310POBbSI:

TIOHMMaHUsI L[eHHOCTeM 370poBOr0 U Oe3oracHOro obpasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEeHHSI K COOCTBEHHOMY (HU3HUeCKOMY U
TICUXUY€eCKOMY 3/]0POBbIO;

cobstroieHust TIpaBusT Ge30macHOro 0OpallieHust C BelljeCTBaMU B OBITY, TOBCEHEBHOM YKM3HU U B TPY/IOBOH /1eATe/IbHOCTH;

TIOHUMaHWUSI L{eHHOCTH TPAaBU/I MHAWBHU/YaTbHOTO U KOJIJIEKTUBHOTO 0€30T1aCHOT0 MOBeIeHHS B CUTYaLUsX, YTPOXKAIOIINX 3J0POBBIO U )KU3HU JIFOJel;

0CO3HaHMS MTOCJIeICTBUIN U HETIPUSATHSI BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUs a/TKOTr0/isl, HAPKOTHKOB, KyPEHHS);

5) TPyAOBOr0 BOCIIUTAHHA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B YyueOHO-MCC/IefoBaTeNbCKOM [1esiTe/TbHOCTH, OOIIeCTBeHHO T10/Ie3HOW, TBOPUECKOW U [pPYyrUx BHJaX
JiesiTeNTbHOCTH;

yCTaHOBKM Ha aKTWBHOE yJaCTHe B pPellleHUH MPaKTHUeCKUX 3a/lau COL[Ma/IbHOW HarpaB/ieHHOCTH (B PaMKax CBOEro K/acca, IIKOJIbI);

WHTepeca K IMPaKTUUeCKOMY H3yU4eHHI0 TTpodeCCHii pa3InyHoro pojia, B TOM YKC/Ie Ha OCHOBEe TIPUMeHeHHs TIPeIMeTHBIX 3HaHUH 110 XUMHUM;

yBa)KeHUs1 K TPYLY, JIFOJSM TPyZa U pe3y/bTaTam TPYA0BOU [iesiTeTbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY WHAMBHAYa/TbHOM TpaeKTopuu oOpa3oBaHMs, Oyayliel mpodeccu W peanu3aljii COOCTBEHHBIX >KM3HEHHBIX
TUIaHOB C YUETOM JINUHOCTHBIX UHTEPeCOB, CIIOCOOHOCTEH K XUMUH, MHTEPeCOB U MOTpeOHOCTel 0011iecTBa;

6) 5K0/10ru4ecKoro BOCIUTAHUS:

9KO0JIOTUUeCKHU 1]eJIec000pa3HOro OTHOIIeHHs K TIPHUPO/ie, Kak UCTOUHKKY Cyll[eCTBOBaHUs KU3HU Ha 3eMIle;

TIOHMMaHUs T7100a/TbHOTO XapaKTepa 3K0JIOrHueCKUX MpobsieM, BIUSHUS SKOHOMUUECKHX TTPOLIeCCOB Ha COCTOSTHHE TIPUPOJHOM U COLIMAIbHOM Cpejibl;

0CO3HaHUS He00XOAUMOCTH UCITO/Ib30BaHUS [OCTH)KEHUM XUMUM JIJIs1 peIlieHHsI BOIIPOCOB PALIMOHAIBLHOTO MPUPO/0TIOH30BaHuS;

AaKTVBHOTO HETIPUSITHS JeUCTBUM, TIPUHOCSIIUX BPeJ, OKPY’Karolllel TIPUPOJHON Cpefie, YMeHHUsI TIPOTHO3UPOBaTh HEOIaronpusTHbIE SKOJIOTHUeCKHe
TIOC/Ie/ICTBUS MPeIIPUHUMAEMBIX 1eHCTBUNA U MPeIOTBpaIlaTh UX;

Ha/IMyMs Pa3BUTOTO S5KOJIOTMUECKOTO MBILUIEHUs, 3KOJIOTUYEeCKOM KY/bTYpbl, OIbITa J[eATeJbHOCTA S5KOJOTMUeCKON HamnpaBlIeHHOCTH, yMeHHs
PYKOBO/ZICTBOBAaTbCSI UMHU B TIO3HABaTebHOW, KOMMYHUKAaTUBHOW W COLMA/bHOW TPAKTHKe, CIIOCOOHOCTH M YMEHHsS] aKTHBHO TMPOTHUBOCTOSITH WZEO0JIOTUH
xeModobuu;

7) LeHHOCTH HAyYHOr0 MO3HaHMA:

cthopMUPOBaHHOCTH MUPOBO33pPEHMS], COOTBETCTBYIOIIIEr0 COBPEMEHHOMY YPOBHIO pPa3BUTHs HAyKW U 0011[e CTBEHHOM TTPAaKTHKY;

TOHMMaHUs CreUGUKA XUMUM KaK HayKH, OCO3HaHWs eé posii B ()OPMUPOBAHUM DAI[MOHAJBLHOTO HAYYHOTO MBIIIEHUS, CO3[AaHWH LIeJI0CTHOTO
TIpeZicTaB/eHrst 00 OKPY)KAroll[eM MHUpe KaK O eJUHCTBe TIPUPOABI U Ue/loBeKa, B TIO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTeH U pelieHuH TpobieM CoXpaHeHHUsI
TIPUPOTHOTO PAaBHOBECHS;



yOexx1éHHOCTH B 0CO00M 3HAYMMOCTH XMIMHH JJIsi COBPEMEHHOM LIUBU/IM3ALIMK: B e€é T'YMaHHCTUYeCKOW HalpaB/IeHHOCTH U Ba)KHOM POJIH B CO37IaHUU
HOBOW 0a3bl MaTepvasbHOW KY/IBTYPbI, PeIIeHUH II00a/MbHBIX MPOo0IeM yCTOWYMBOTO Pa3BUTHSI UesIOBEUeCTBAa — ChIPbEBOM, SHEpPreTUYecKow, THIEBON U
9KOJIOTMYeCKor 0e30MacHOCTH, B Pa3BUTUM MeJWLIMHBI, 00ecriedeHrH yC/IOBUM YCIIeIIHOTO TPyJa M 3KOJOTMYeCKU KOMQODPTHON >KU3HM KaXKJOro ujieHa
o0111eCTBa;

eCTeCTBEeHHO-HayYHOM rpaMOTHOCTHU: NTOHUMaHUsI CYL{HOCTU MeTO/[0B IT03HAHUS, UCIIO/b3yeMbIX B €CTeCTBEHHbIX HayKaX, ClIOCOOHOCTH UCII0/Ib30BaTh
TojlyyaeMble 3HAHUS JIs1 aHa/iM3a M OOBSICHEHWs SIBIeHUM OKDY)Kalollero Mupa W IMPOMCXOASLIMX B HEM H3MeHeHWi, yMeHUs JeaTb 000CHOBaHHbIE
3aK/IFOUeHMs] Ha OCHOBe HayYHBIX (JaKTOB Y MMEIOIIMXCS JaHHBIX C L|eJIbI0 TIOyYeHus J0CTOBEPHBIX BbIBOJOB;

CIOCOOHOCTH CaMOCTOSITE/TBHO UCIIO/IB30BaTh XMMUUeCKYe 3HaHUS [IJIs1 pellieHrs IPo0/ieM B peasibHbIX )KU3HEHHBIX CUTYaLUsX;

VIHTepeca K [T03HaHUIO U MCCJIel0BaTe/IbCKOU [1esiTeIbHOCTH;

TOTOBHOCTH M CTIOCOOHOCTH K HEelpepbIBHOMY 00pa30BaHMIO U CaMO00OPa30BaHMI0, K aKTUBHOMY ITOJTyYeHUIO HOBBIX 3HAHUM 110 XUMUH B COOTBETCTBUA
C )KM3HEHHBIMU TIOTPeOHOCTMM;

MHTepeca K 0COOeHHOCTSIM TPY/Za B Pa3/IMuHbIX cepax mpodeCcCcoHaTIbHOM AesTeTbHOCTH.

METAIIPEMETHBIE PE3YJ/IBTATbBI

MeTtanpeZiMeTHbIe pe3y/bTaThl 0CBOeHUsT yueOHOro TipeiMeTa « XUMHsI» Ha YPOBHE CpeiHero o01jero 06pa3oBaHus BK/IIOYAOT:

3HauUuMble i1 (OPMUPOBAHUS MHPOBO33PEHUS OOYUAIOUIUXCS MEXIUCIUTIIMHAPHBIE (MeXIpeIMeTHbIe) 00IeHayuHble TOHSATHS, OTPaKaroliye
1[e/IOCTHOCTh HayUHOM KapTWHBI MUpa U CHelUPUKY MeTOJ0B MO3HAHUs, UCII0/b3yeMbIX B eCTeCTBEHHBIX HayKaxX (MaTepusi, BeIlleCTBO, JHEeprusl, siBjieHue,
TIpoLeCC, CUCTeMa, HayuHbIM (DaKT, MPUHLIUI, TUTIOTe3a, 3aKOHOMEePHOCTh, 3aKOH, Teopus, UCC/iefiloBaHKe, HabMoaeHe, U3MepeHue, SKCTIEPUMEHT U IpyTHe);

yHUBepcabHble ydyeOHbIe [elicTBUs (TTO3HaBaTe/bHble, KOMMYHUKAaTUBHbIE, PeryasaTHBHBIE), obecreurBaroiijie (opMupoBaHue (QyHKI[MOHATLHOU
I'PaMOTHOCTH M COI[Ma/IbHOM KOMIIETeHIIUHA 00yUaroIuxcs;

CTIOCOOHOCTh 00YYaIOIHUXCs MCITO/Ib30BaTh OCBOEHHbIE MEXAUCIUTITMHAPHBbIe, MUPOBO33peHUeCKHe 3HAaHWS W YHUBepcasbHble yueOHbIe JEHCTBUS B
T03HaBaTe/IbHOM U COLMA/IbHOM TPaKTHKe.

MertanpeZiMeTHbIe pe3y/bTaThl OTPA)KalOT OBJIaJileHWe YHUBEpPCaJTbHBIMM yueOHBIMU TIO3HABaTeTbHBIMHM, KOMMYHUKAaTUBHBIMA W PEryIsSTUBHBIMU
JIeCTBUSIMH.

OB/1ajleHHe YHUBEPCATBHBIMH YUe0HBIMH MO3HABaTe/TbHBIMHU AEHCTBUSAMM:

1) 6a3oBbIe TIorMUeCcKHe [[eHCTBHUSA:

CaMOCTOSTe/IbHO (JOPMY/IMPOBaTh U aKTya/IM3UPOBaTh ITPoO/ieMy, BCeCTOPOHHEe eé pacCMaTpUBaTh;

onpejensTh Lie/U JlesTe/TbHOCTH, 3aJjaBasi TapaMeTpbl U KPUTEPUU UX [IOCTHKEHUS], COOTHOCUTD Pe3y/IbTaThl AesTe/IbHOCTU C TTOCTaB/IeHHBIMU 1Ie/ISIMU;

WCII0/Ib30BaTh TIPU OCBOEHWM 3HAaHUW TMPUEMBI JIOTUUECKOTO MbIILJIEHUSI — BbIZIE/IATh XapaKTepHble MNPU3HAKU TOHATUM M YCTaHAaBIUBAaTb WX
B3aMMOCBSI3b, UCIIO/Th30BaTh COOTBETCTBYIOLIME TTOHATHUS /11 00bsICHEHUsI OTAebHBIX (DaKTOB U SIB/IEHUIA;

BbIOMPATh OCHOBAHUS U KDUTEPHH JJ1s1 KITaCCU(MUKAIU BEIeCTB U XUMHUECKUX PeaKIHii;

yCTaHaB/IMBaTh MPUUUHHO-CJIE/ICTBEHHBIE CBS3U MeXX/y M3yuaeMbIMU SIB/IEHUSIMU;



CTPOUTH JIOTUUeCKUe PacCyKAeHus (MHIyKTUBHbIe, elyKTUBHbIE, 10 aHA/IOTHM), BBISB/ISATh 3aKOHOMEPHOCTH U MPOTHUBOPEUMsi B pacCMaTpUBaeMbIX
sIB/IeHUSX, (HOPMY/IMPOBAaTh BHIBO/IbI U 3aK/THOUEHMUS;

TIPUMEHSATh B TIPOIlecce TI03HAHUS, UCIO/b3yeMble B XMMUM CHUMBOJIMUECKHe (3HAKOBbIE) MOJE/H, MPeoOpa30oBbiBaTh MO/E/bHBIE MPEeACTaB/IeHUS —
XUMHUUECKHUM 3HaK (CUMBOJT) 37IeMeHTa, XMMUueckast popmysia, ypaBHeHHEe XUMHUUeCKOW peakI[iu — IPU pellieHnH yueOHBIX T03HaBaTeIbHbIX U MPaKTHUeCKUX
3aJjay, IPUMeHSITh Ha3BaHHbIe MO/le/TbHbIe TTPe/ICTaB/IeH sl /ISl BbISIB/IeHHsI XapaKTePHbIX MPHU3HAKOB M3yuaeMbIX BellleCTB U XUMUUeCKUX peakLUi.

2) 0a3oBBIe HCC/IeJ0BaTe/TbCKHe [[eHCTBUS:

B/IaJIeTh OCHOBaMH METO/IOB HAyYHOT'O IMO3HAHUS BEIleCTB ¥ XUMHUECKUX PeaKIHii;

dbopmMyTupoBaTh L€ W 3afiadd MCCAe[OBaHUs, WCIIO/Ib30BaTh IIOCTAaB/eHHbIE W CaMOCTOSATENbHO C(hOPMY/IUPOBaHHbIE BOIIPOCHI B KauyecTBe
WHCTPYMeHTa MO3HaHUs U OCHOBBI 7151 (POPMUPOBAHUSI TUTIOTE3bI 110 TIPOBEPKe MPaBUIbHOCTH BbICKA3bIBAEMbIX CY>KJeHU;

B/Ia/IeTh HABBIKAMM CaMOCTOSITE/IbHOTO T/ITAHMPOBAHUS U TIPOBE/IEHHs YUeHUUeCKUX SKCIIePUMEHTOB, COBEPIIIEHCTBOBATh YMEHHsT Hab/FojaTh 3a XOZI0M
TpoIiecca, CaMOCTOSITE/IbHO TIPOTHO3WPOBaTh €ro pe3y/bTar, (OpMY/IMpoBaTh O000OIeHWs W BBIBOABI OTHOCHUTENBHO J[OCTOBEPHOCTU pe3y/bTaToB
WCCJIe/IOBaHMs, COCTAB/IATL 000CHOBAHHBINM OTUET O TIPO/e/IaHHON paboTe;

niprobpeTaTh OMBIT YYeHUUYEeCKOH HCC/e/loBaTeIbCKOM U TIPOEKTHOM JesTeNIbHOCTH, TPOSIBAATH CIIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITe/TbHOMY
TIOMCKY MeTOZIOB PellleHus MPaKTUUeCKUX 3a/jau, TPUMeHeHHUI0 Pa3/IMYHbIX METO/[0B MO3HAHUSI.

3) pabora c uadopmanmeii:

OPHEHTHUPOBAThCSl B Pa3/IMUHBIX MCTOYHMKAX WH(OPMAILMHM (HAy4YHO-TIOMYJISPHAsl JIUTepaTypa XWMHUYeCKOrO COJiepKaHusl, CIPaBOUYHbIE TOCOOWs,
pecypchl VIHTepHeTa), aHaaM3WpoBaTh HWHGOPMALMIO pa3/iWyHbIX BUJOB M (OpPM TMpecTaB/ieHusi, KPUTHUUECKH OLleHUBAaTh €€ [0CTOBepHOCTh U
HEeTIPOTUBOPEUHBOCTh;

(bopMy/TUpOBAaTh 3ampoChl U TIPUMEHATh Pa3/IMUHble METOABI TIPU TIOMCKe U 0TOOpe WH(OPMAI[UHM, HeOOXOJUMOK /IS BHITIOIHEHUS Y4eOHBIX 3azau
OIpesie/IEHHOIO THUIIA;

niprobpeTaTh OMbIT UCIO/TH30BaHUSI UH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TeXHOJIOTHM 1 Pa3/IMUHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITe/IbHO BbIOMPAaTh ONTUMAbHYI0 GOpMY TpecTaB/ieHus MHGopMaLyK (CxeMbl, rpaUKU, AUarpaMmbl, TaOIULIbI, PUCYHKH U APYTHE);

WCTIO/Mb30BaTh HAayuHbIA SI3bIK B KaueCTBe CpeJCTBa TpU paboTe ¢ XUMHUUECKOW uH(MOpMalveid: MPUMEHSATb MeXIpeAMeTHble ((du3nueckue u
MaTeMaThyeCcKue) 3HaKU ¥ CUMBOJIBI, (opMyribl, abOpeBHaTypbl, HOMEHK/IATYPY;

WCTI0/Tb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPeZICTBA HAT/ISITHOCTH.

OgafieHHe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH /e CTBUSIMU:

3a/laBaTh BOIIPOCHI MO CYIECTBY OOCY)KJaeMOH TeMbl B XOfie AMajaora W/Wid AUCKYCCHH, BbICKA3bIBaTh HeH, (OPMYIMPOBaTh CBOW TIPEJIOKEHHS
OTHOCHTE/ILHO BBITIOJTHEHUS TPe/I/I0OKeHHOM 3a/jaui;

BBICTYIIaTh C TIpe3eHTaljell pe3y/bTaTOB I03HaBaTe/bHON [1eATe/IbHOCTH, TMOJyueHHbIX CaMOCTOSITe/IbHO WM COBMECTHO CO CBePCTHUKaMU TIpU
BBITTOJIHEHUM XUMHUECKOTO SKCTIepUMeHTa, TPAaKTU4eCKOW paboThl M0 HMCC/e/JOBAaHUIO CBOMCTB M3ydyaeMbIX BeIleCTB, peasvd3aliud yueOHOro IMpoekra U
(hopMyTUpOBAaTh BBIBO/IBI TIO0 Pe3y/ibTaTaM MPOBeIEHHBIX UCCIeN0BaHUM ITyTEM COT/IaCOBaHUS MO3ULUH B X0/l 00CyKaeHHs: 1 0OMeHa MHEeHUSIMU.

OsBajieHue yHUBEPCA/IbLHBIMHU PeryiaTUBHbIMH /[eHCTBUSIMU:



CaMOCTOSITe/IbHO TUIAHUPOBATh U OCYILECTB/ATh CBOKO TO3HaBaTe/bHYIO JeATe/lbHOCTb, OIpeZesiss eé Lieid U 3a7aud, KOHTPOJUPOBaTh U IO Mepe
HeoOXOAUMOCTH KOPPEeKTHUPOBAaTh TIpejjiaraeMblii aJrOPUTM AeWCTBUM TIPY BBINOJHEHWM Y4eOHbIX W MCC/e[oBaTe/JbCKUX 3ajad, BbIOMpaTh Hawnbosee
3¢ dekTUBHBIN CITOCOO WX PeIIeHHs C YUETOM TOTyUYeHHsI HOBBIX 3HaHHM O BeIL[eCTBaX U XUMUYECKUX PeaKLUsX;

OCYILLIeCTB/IATE CAMOKOHTPOJIb CBOEH JlesiTe/IbHOCTH Ha OCHOBEe CaMOaHa/nu3a U CaMOOLIeHKH.

INIPE/IMETHDBIE PE3YJ/IbTATBI
10 K/TIACC

[TpenMeTHBIe pe3y/ibTaThl 0CBOeHHs Kypca «OpraHuueckasi XUMUs» OTpakatoT:

c(hOpMHPOBAHHOCTh TIPe/ICTaB/IeHU O XUMHUUECKOM COCTaB/sAOllell eCcTeCTBeHHO-HayuHOM KapTWUHbI MUpa, POMM XUMUM B TIO3HAHUU SIBJIEHUU
MpPUPO/Ibl, B (POPMUPOBAHUM MBIILIEHUSI U KY/JIbTYPhI JIMUHOCTH, €€ (YHKIMOHATbHOW TPaMOTHOCTH, HEOOXOAMMOM /il pellleHUs TPaKTUUeCKuX 3afadu U
9KO0JIOTMUeCKY 000CHOBAHHOTO OTHOLLIEHUSI K CBOEMY 3/10POBbIO U TIPUPOAHOM Cpefie;

B/IaJleHNe CUCTeMOM XUMHUeCKHUX 3HaHWM, KOTOpas BK/HOUaeT: OCHOBOIIOJIArarolie TMOHSATUS (XUMUUeCKUN 371eMeHT, aTOM, 37eKTPOHHasi 0060si0uKa
aToMa, MOJieKy/ia, BaJleHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUECKasi CBSi3b, CTPYKTypHasi ¢opmysa (pa3BépHyTass M COKpall|éHHasi), MOJib, MOJISIpHAsI
Macca, MOJISIpHbIA 00bEM, YITIepOAHbIN CKeseT, hyHKIMOHAbHAS TPYIINa, paJiiKas, U30MepHsi, N30Mepbl, TOMOJIOTHUECKUHN PsiJi, TOMOJIOTH, YTJIeBOAOPO/Ib,
KUCIOPOJ, M a30TCojiepyKall[ie COeJUHEHHs, MOHOMep, TOJUMep, CTPYKTYPHOe 3BEeHO, BBICOKOMOJIEKY/ISIDHbIE COeAWHEHWs); TeOPUM W 3aKOHBI (Teopusi
CTpoeHUsi opraHuueckux BeilectB A. M. ByTrepoBa, 3akOH COXpaHeHUs] MacChl Bel[eCTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3bIK XUMWU;
MHPOBO33peHYeCKHe 3HaHWs, Jie)kalllie B 0CHOBe TMTOHUMAaHUsI IPUUMHHOCTU U CUCTEMHOCTH XUMUUEeCKUX SIBJIeHUH, (haKTo/IornyecKre CBe/IeHHsI O CBOMCTBAX,
cocTaBe, MoJlyueHUH U 6e30MacHOM UCI0/Ib30BaHUY Ba)KHEHIIINX OPraHUUYeCKUX BEIeCTB B ObITY 1 MPaKTHUUeCKOM /IeATeIbHOCTH Ue/I0BEKa;

c(hOpMHUPOBAaHHOCTh YMEHUMN BBISIB/IATH XapaKTepHble MPHU3HAKKU TTOHITUM, YCTaHABIMBATh UX B3aUMOCBSI3b, UCII0/Ib30BaTh COOTBETCTBYIOI[HE TTOHSATHS
TIpY OTIMCaHUU COCTaBa, CTPOEHUsI U TIpeBpalljeHU OpraHudyeCcKUX CoeIMHeHUI;

c(hOpMHPOBaHHOCTh YMEHU UCMOIb30BaTh XUMUUYECKYI0 CHMBOJIMKY [I/Isl COCTaB/IeHHUsI MOJIEKY/ISIPHBIX U CTPYKTYPHbIX (pa3BEPHYTOM, COKPALLEHHOM)
dbopmMys1 OpraHMYecKUX Bel|eCTB M YpPaBHEHWN XMMWYECKUX peaki[ii, W3roTaBlIMBaTh MOJEIM MOJIEKY/T OPraHWYeCKUX BeIeCTB [/Is WITHOCTPALMA UX
XUMUUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOEHHNS;

c(hOpMHPOBAaHHOCTh YMEHUM yCTaHaB/IWBaTh MPUHAAIEKHOCTh U3yUeHHBIX OPraHWYeCKUX BeIeCTB MO MX COCTaBy U CTPOEHHIO K OMpe/e/IEHHOMY
KJ/lacCy/rpymme coefvHeHui (yI/ieBOJOpO/ibl, KUCIOPOA M a30TCofieprKalllie COeqUHeHUs], BLICOKOMOJIEKY/ISIDHbIE COeIMHeHUs1), ZlaBaTb UM Ha3BaHUs TI0
cuctemarudeckoit HomeHkarype (IUPAC), a Takyke MPUBOJUThL TPUBHAbHbIE HAa3BaHUSI OTZE/bHBIX OPraHUYeCcKUX BelllecTB (ITUIeH, TIPOIUIEH, alleTH/IeH,
STUJIEHITIMKOJIb, T/IULIePUH, (eHos1, hopMasberus, aleTanbJerisi, MypaBbUHas KHC/IOTa, YKCyCHast KAC/I0Ta, OJIeMHOBasi KUC/IOTa, CTeapuHOBasi KUCJIOTA,
I/TFOK03a, (DpYKTO3a, Kpaxmall, 1e/ik0/103a, TJIULUH);

cchOopMHUPOBAaHHOCTb YMEHHSI OTIpe/ie/ISITh BUIbI XUMHUECKOW CBSI3U B OPraHUYeCKUX COeMHeHUs X (OfiMHapHbIe U KpaTHbIe);

c(hOpMHPOBAaHHOCTb YMEHHsI TIPUMEHSITh TIONIO’KEHHsSI TEOPUU CTPOEeHUsI OpraHuueckux BeijecTB A. M. BytnepoBa [y 0ObsICHEHHSI 3aBUCHMOCTHU
CBOWCTB BeII[eCTB OT UX COCTaBa ¥ CTPOEHUS; 3aKOH COXPaHEHHsI MaCChl BEl[eCTB;



c(hOpMHPOBAaHHOCTb YMEHMI XapaKTepu3oBaTb COCTaB, CTpOeHHe, (r3UuyecKue W XMMHUUeCKHe CBOWMCTBA TUIMUHBIX IpeJCTaBUTe/Ned pa3IMuHbIX
K/IaCCOB OPraHUUEeCKUX BeleCTB (MeTaH, 3TaH, STU/IeH, TIPOITU/IeH, aljeTuieH, OytagueH-1,3, MmetunOytaaven-1,3, 6eH30/1, METAHOJI, TAaHOJI, THU/IEHIJINKOJIb,
rvLepyH, ¢eHorn, aleTanblerusl, MypaBbHHas W YKCyCHasl KUCJIOTBI, IVIFOKO3a, KpaxMasl, LeJI/lF0/io3a, aMHUHOYKCYCHasi KWC/I0Ta), W/LTHOCTPUPOBATh
reHeTUUeCKYH0 CBsI3b MeX/ly HUMH YPaBHEHUSIMU COOTBETCTBYIOIMX XUMHUECKHUX PeaKLUi C UCII0/Ib30BaHHeM CTPYKTYPHBIX (hOpMYIT;

c(OpMUPOBaHHOCTb YMEHMsI XapaKTepu3oBaTb MCTOYHHKHU YIJIEBOAOPOAHOIO ChIpbsi (He(Tb, NPUPOJHBIA Ta3, yrojb), Criocobbl UX NepepaboTKu M
npakTUUYeCcKoe NIpUMeHeHNe TPOAYKTOB repepaboTKu;

c(OpMUPOBAHHOCTh YMEHH TIPOBOJUTE BBIUMC/IEHHS TI0 XMMUYeCKHUM YpaBHEeHUsIM (Macchl, 00béMa, KOM4eCcTBa UCXOAHOTO BellleCTBa UM MPOAYKTa
peakI[iM 10 U3BECTHBIM Macce, 00BEMY, KOMMYeCTBY OHOTO M3 MCXOJHBIX BEIL[eCTB W/ MPOJYKTOB PeaKL[iH);

c(OpMUPOBAHHOCTh YMEHHH B/Ia/IeTh CUCTEMOU 3HAaHUM 00 OCHOBHBIX METOZIaX HAayuHOTO T03HAHWSI, UCIIOIb3YeMbIX B XMMHUH TIPH U3yUeHUU BelleCTB
Y XMMHUUeCKHX siBleHnH (HabsroeHre, u3MepeHne, SKCIiepUMeHT, MO/Ie/TMPOBaHIe), UCIOIb30BaTh CUCTEMHbIe XUMHUUeCKUe 3HAHUS JI/Is TIPUHSATHS peleHni
B KOHKPETHBIX >KH3HEHHbIX CUTYalLUsIX, CBS3aHHBIX C BellleCTBaMH U UX TIPUMeHeHHeM;

c(OpMHUPOBAHHOCTh YMEHHIA COO/TFOATh MPAaBUJIA TIOTb30BAHMST XUMUUeCKOW TIOCY/I0M U JlabopaTopHBIM 000pyZOBaHKEM, a TaKXKe MpaBuIa 0OpaleHust
C BellleCTBAMHU B COOTBETCTBHY C MHCTPYKLIMSIMU I10 BBITIOJIHEHUIO /1a00pPaTOPHBIX XUMUUECKUX OIbITOB;

c(hOpMHPOBaHHOCTb YMEHMH IUIAHUPOBAaTb U BBINNOJHATh XUMHUYECKUM SKCIepUMeHT (IIpeBpallleHusi OpraHMYecKuX BellleCTB I[P HarpeBaHMUY,
TIOlyueHre 3TW/eHa U M3yuyeHHe ero CBOMCTB, KauyeCTBEHHbIe Peakl[MM OpraHMueCcKUX BellecTB, JeHaTypalysi 0enkoB IpU HarpeBaHWH, LIBeTHbIE peakliu
0e/KOB) B COOTBETCTBUM C MPAaBU/IaMH TeXHUKH 0e30T1acHOCTY NpY oOpallieHnH C BeljeCTBaMH U 1abopaTopHbIM 000PYZOBaHKEM, TIPeACTaB/SATh Pe3y/IbTaThl
XUMUYECKOT0 3KCrepuMeHTa B (popMe 3alicy ypaBHEeHUH COOTBETCTBYHOLIMX peakLii ¥ (OpMy/IMpOBaTh BbIBOJbI HA OCHOBE 3THX Pe3y/bTaToB;

c(hOpMHPOBAaHHOCTb YMEHHI KPUTUUYECKU aHa/lIM3MpOBaTb XMMHUUECKYH0 WH(OPMaLMIO, TOAy4YaeMyl0 M3 pasHbIX MCTOYHMKOB (CpefCcTBa MacCOBOM
uHopmaLum, VIHTepHeT U Ipyrux);

chopMHUPOBaHHOCTb YMEHUI COO/II0aTh MpaBUsia 3KOJIOTMUeCKH Liesiecoo0pa3Horo roBe/jeHNst B ObITY U TPYZIOBOM /eI Te/TbHOCTU B LieJIsiX COXpaHeHUs
CBOEr0 37I0POBbSl M OKpY)Karolllel MPUPOJHOW Cpefibl, 0CO3HABaTh ONACHOCTb BO3/EHCTBUS Ha >KMBble OPraHU3Mbl OIpe/ie/IéHHbIX OpraHUYeCcKUX BellecTB,
noHuMasi cMblci rokasatess [TJK, mosicHsTh Ha rprMepax CriocoObl yMeHblleHYs U TIPeIOTBPalLieHus UX BPeJHOro BO3JeliCTBUS Ha OpPraHU3M UesloBeKa;

JJ1s1 00yUaroLMXCsl C OTPAHUYEeHHBIMUA BO3MOXKHOCTSIMH 3/J0POBbSI: YMeHHe MPUMeHSTh 3HaHUsI 00 OCHOBHBIX [JOCTYITHBIX MeTOZax M03HaHMs BellleCTB U
XUMUUECKUX SIB/IeHNH;

JJIS1 CJIeTIbIX 1 CIaboBUASAIIMX 00yYaroIUXCs: yMeHUe HCTI0/Ib30BaTh pesibe)HO-TOUeUHYI0 cucteMy obo3HaueHui JI. bpaiis s 3amucyu XuMude KX

dbopmyr.
11 K/TACC

[TpeameTHbIe pe3y/bTaThl 0CBOeHUs Kypca «O011jasi U HeopraH|uueckasi XUMHs» OTPaKaroT:

Cc(OPMHUPOBAHHOCTh TPEJCTaBIeHHUNA: O XUMHUYECKOW COCTABJISIFOILEN eCcTeCTBeHHO-HAayYHOW KapTHHBI MHDPA, POIM XWUMHU B TIO3HAHWUU SIBJIEHUN
TIPUPO/bI, B (JOPMHUPOBAaHUU MBIIIEHUS] U KYJIBTYpPbl JIMYHOCTH, €€ (YHKLMOHAIBHON rPaMOTHOCTH, HeoOXOAUMOM AJisi pellieHUs] TTPaKTUYeCKUX 3ajau U
9KO0JIOTMUeCK1 000CHOBAHHOTO OTHOILLIEHUSI K CBOEMY 3/10POBBIO U TIPUPOAHOM Cpefe;



B/aJileHle CHUCTeMON XMMWYEeCKUX 3HaHWM, KOTOpasi BKJIFOUAeT: OCHOBOIIOJIAraroliie MOHATUS (XMMUUYECKUil 3/1eMeHT, aToM, M30Tol, S-, p-, d-
37IeKTPOHHBbIE OPOUTAIM aTOMOB, IOH, MOJIEKYJIa, MOJIb, MOJISIPHBINA 00bEM, BaJIeHTHOCTb, 37€KTPOOTPHULIATETbHOCTD, CTeleHb OKUC/IeHUsI, XUMUUeCKasi CBSI3b
(KoBaneHTHasi, MOHHAasl, MeTa/uIMuecKasl, BOJOPOAHAs), KPUCTa/l/IMUecKast pelléTKa, THUIbl XMMUUeCKUX peakLUid, pacTBOpP, 3/A€KTPOJIUTHI, He3JIeKTPOJIUTHI,
3/IEKTPO/IMTUYECKAsT AUCCOLMALMS, OKUC/IUTeb, BOCCTAHOBUTE/Ib, CKOPOCTh XMMHUECKOM peakliy, XMMUYeCKoe paBHOBeCHe); TeOpHUH U 3aKOHbI (Teopus
5/IeKTPOJIMTUYECKON JAuccoLanyy, nepuoguueckuii 3akoH [I. V1. MeHgeneeBa, 3aKOH COXpaHeHMs MacChbl BellleCTB, 3aKOH COXpaHeHWs U IpeBpallieHUs
SHepPruu IMpU XUMUUYECKUX peakLMsX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XMMWH, MMPOBO33peHUeCKHe 3HaHMs, Jiealljie B OCHOBEe ITOHMMaHUs
MPUYMHHOCTA U CHCTEMHOCTH XMMHUYECKUX $IBeHWH, (aKTO/0THYecKre CBeJleHHs O CBOMCTBAX, COCTaBe, IMOMyuYeHWd M 0e30MacHOM HCIIOb30BaHUU
Ba)KHEUIIINX HeOPraHW4YeCKUX BelleCTB B ObITY U TIPAaKTUYeCKOM JIesiTe/TbHOCTH Ue/IOBeKa;

c(hOpMHPOBaHHOCTb YMEHHWH BbISB/IATh XapaKTepHble NMPU3HAKU MOHATUM, yCTaHaBIMBaTh UX B3aUMOCBSI3b, UCII0/Ib30BaTh COOTBETCTBYIOLME TIOHATUS
TIPY ONMCAaHUM HeOpraHM4eCKUX BeleCTB U UX NpeBpallleHNl;

c(hOopMHUPOBaHHOCTb YMEHHUI HCIO0/b30BaTh XUMUUECKYI0 CUMBOJIMKY JJ/Is1 COCTaBleHUsi (OpMy/ BelleCTB M YpPaBHEHUH XWMHYeCKUX peakLiUi,
cuctematnueckyto HoMmeHknatypy (IUPAC) u TpuBHasibHble Ha3BaHHWsl OTZAe/NbHBIX HeOpPraHWUeCKUX BellecTB (yrapHbIM ras, yIVIEKUC/IbIA ras, aMMHaK,
rauéHast U3BeCTb, HeraléHasl U3BeCTb, [TUTheBast COZa, TUPUT U Apyrue);

c(hOpMHPOBAaHHOCTb YMEHHUH OIpeJie/iATh BajleHTHOCTb U CTelleHb OKWUC/IEeHHS XUMHUYEeCKUX 3/71eMeHTOB B COe/IMHEHMSX pas3/IMYHOIo COCTaBa, BU[,
XMMHYeCKOU CBsA3M (KOBajleHTHasi, HOHHasl, MeTa/uln4yecKasi, BOJOPOZAHas) B COeZIMHEeHUSIX, TUIT KpUCTA/UIMYeCKOM pelléTKY KOHKPEeTHOrO BellleCcTBa (aToMHas,
MOJIeKy/IsipHasi, MOHHas, MeTa/uln4yeckKasi), XapakTep CpeZibl B BOJHBIX paCTBOpPax HeOpraHW4yeCKUX COeIMHeHU;

c(hOpMHPOBaHHOCTL YMEHMW yCTaHaB/IMBaThb IIPHUHA/JIEKHOCTb HEOpPraHWUeCKHWX BelecTB IO HX COCTaBy K OMpeferéHHOMY K/acCy/TpyIe
coeZiMHeHU (TIPOCThIe BelljeCcTBa — MeTasl/ibl U HeMeTasllbl, OKCH/Ibl, 0CHOBaHUsI, KUC/IOThI, aM(pOTepHbIe THAPOKCUBI, COJTH);

chopMHPOBaHHOCTbL YMEHUM pacKpbIBaTh CMBIC/ TMepuoandeckoro 3akoHa [I. V. MeHjeneeBa W [1eMOHCTPUPOBaTb €ro CUCTeMaTH3UPYIOLIYIO,
00BbSICHUTETbHYIO Y MPOTrHOCTHUUECKYH0 (YHKLUY;

Cc(hOpMHPOBAaHHOCTb YMEHHI XapaKTepu30BaTb JIEKTPOHHOe CTPOeHHe aTOMOB XMMHUYeCKUX 371eMeHTOB 1-4 mnepuofoB Ilepuoguueckoidl CHUCTeMBI
XUMUYeckux snemeHToB [l. WM. MeHzeneeBa, WCIONb3ysl TOHATUS «S-, P-, d-3/IEKTPOHHbIE OpOUTaNM», «3HEpPreTUYeckKue YypPOBHU», OOBSICHATh
3aKOHOMEPHOCTH U3MeHEeHUs CBOMCTB XMMHUYeCKHUX 3/1eMEeHTOB U UX COeIMHEeHUM T0 Nepruoam U rpymnmnam [leprosryeckoil CUCTeMbl XMMUYECKUX 3/1EMEHTOB
. 1. Menpeneesa;

Cc(OPMHUPOBAHHOCTh YMEHHWM XapaKTepu30BaTh (OMMCHIBaTh) OOLMe XMMHUYeCKWe CBOWCTBA HEOPraHWUeCKWX BeIIeCTB Ppa3/IMYHbIX K/IacCoB,
NOATBEP)KJATh CyllleCTBOBaHME TeHeTMYeCKOM CBSI3M MeXJy HeOpraHMueCKMMM BellleCTBaM{ C IIOMOILBIO YpPaBHEHUM COOTBETCTBYIOLIMX XUMHUYeCKHX
peakLuii;

Cc(hOpMHPOBaHHOCTh yYMEHHsl KIacCA(PULIMPOBATh XMMHUYECKHE DeakLMu I0 pa3/IWyHbIM IpU3HaKaM (YMC/Iy M COCTaBy pearupyroliyiX BeLecTB,
TersioBoMy 3(pdeKTy peakiiyy, U3MeHeHHIO CTereHell OKUC/IeHUs 3/IeMeHTOB, 00paTUMOCTH peakLyy, yuacTHIO KaTalu3aropa);

c(OpMUPOBaHHOCTh YMEHUM COCTaB/ATh YPaBHEHUs peaklUi pas/WyHbIX TUIIOB, TMOJHbIE M COKpAléHHble YpaBHEHHsl peakluii MOHHOrO oOMeHa,
YUUTbIBasi YC/I0BUS, IIPU KOTOPBIX 3TU peakLiy UAYT [0 KOHLa;

c(hOpMHPOBAaHHOCTb YMEHUI MPOBOJUTHL peakliuH, MOATBep)KJarolie KaueCTBEHHbIM COCTaB pa3/IMUHbIX HeOpPraHWYeCcKuX BelecTB, pPaclio3HaBaTh
OIBITHBIM IIYTEéM MOHBI, IPUCYTCTBYIOLME B BOSHBIX paCTBOPax HeOpPraHM4eCKNX BeleCTB;



c(OpPMHUPOBAHHOCTh YMEHUI PaCKphIBaTh CYL[HOCTh OKUCIUTE/TBHO-BOCCTAHOBUTETBHBIX PeaKIWii MOCPeCTBOM COCTABJIEHHs 3IeKTPOHHOTO OanaHca
3TUX peakLui;

Cc(OPMHUPOBAHHOCTh YMEHHUM OOBSCHATH 3aBUCHMMOCTb CKOPOCTH XMMHUECKOW peakLWu OT pa3/MYHbIX (PAKTOPOB; XapakKTep CMeIIeHHUs XMMHUYeCKOTo
paBHOBECHS B 3aBUCMMOCTHU OT BHellIHero Bo3zeictsus (npuHumn Jle Illarense);

c(hOpMHPOBaHHOCTb YMEHUM XapaKTepru30BaTh XUMUYeCKHe MPOLIeCChl, JieKalljie B 0CHOBe IIPOMBILLJIEHHOTO M0/TyYeHHsl CePHOU KUC/IOTh], aMMMaKa, a
TaK>Ke chOpMUPOBAHHOCTH Mpe/CTaBIeH!H 00 00OIIMX HayUHbIX IPUHLIMIIAX U 9KOJOrUYeCcKUX MpobieMax XMMHUYeCKOTo ITPOM3BO/ICTBA;

c(OpMUPOBaHHOCTh YMEHHI TIPOBOJUTH BBIUMC/IEHHSI C WCIIO/Ib30BaHUEM IOHSTHUSI «MacCcoBasi /l0Jisl BelljeCTBa B pacTBOpe», OOBEMHBIX OTHOIIEHUNA
ra3oB IMPU XUMHUUECKUX PeaKL|siX, MacChl BelljeCTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOMYeCTBY BelljeCTBa, Macce WM 00bEMY OZJHOTO M3 YUaCTBYHOLIHX B
peakLy BellleCTB, TeII0BOro 3(pdekra peakliii HA OCHOBE 3aKOHOB COXPaHEeHHs1 MacChl BellleCTB, IPeBpalljeHNs] U COXPAHEHUs SHepruy;

copMHUPOBaHHOCTL YMeHUIi cobmofaTh MpaBula M0Ib30BaHNsl XUMUYeCKOM Mocyzjoit 1 1abopaTopHbIM 000pyioBaHKEM, a TaKXKe IpaBu/ia obpalijeHus
C BellleCTBAMHU B COOTBETCTBUY C MHCTPYKIIUSIMHU T10 BBITIOJTHEHHIO /Ta00PAaTOPHBIX XMMUUECKUX OTTbITOB;

c(hOpMHPOBaHHOCTh YMEHHWH JIAHUPOBaTh M BBINOIHATh XUMUUECKUW SKCIIEPUMEHT (pas/ioykeHHe MepoKCHa BOAOPOAA B PUCYTCTBMY KaTaau3aTopa,
orpefie/ieHle CpeZibl PaCTBOPOB BellleCTB C IIOMOLbK) YHUBEpPCAJBbHOIO WHAMKATOpa, B/IMSHUE Pa3/IMYHBbIX (PAKTOPOB Ha CKOPOCTb XMMMUECKOM peakLiuH,
peaki{u1 MOHHOTO 0OMeHa, KaueCTBeHHbIe PeakKLMH Ha Cy/b(aTt-, KapOoHaT- 1 XI0pyU/i-aHHOHBI, Ha KaTUOH aMMOHMUS, pellleHHe KCIIepUMeHTa/IbHbIX 3a/au 110
teMaM «Meta/iel» U «HemeTannbl») B COOTBETCTBUM C TIpaBW/IaMHM TeXHUKH 0e30MacHOCTM Tpy oOpalleHuM C BeljecTBaMM M J1abopaTOpHBIM
obopyzoBaHueM, TIPeJCTaBIATh pe3y/ibTaThl XMMHUYeCKOr0 JKCIepuMeHTa B (hopMme 3amucH ypaBHEHHI COOTBETCTBYIOLIMX peakiuid U (opMyIUpOBaTh
BBIBO/IbI HA OCHOBE 3TUX Pe3yJIbTaToB;

c(hOpMHPOBAaHHOCTb YMEHHI KPUTUUYECKU aHa/lIM3MpOBaTb XMMHUUECKYH0 WH(OPMaLMIO, TOAy4YaeMyl0 M3 pasHbIX MCTOYHMKOB (CpefCcTBa MacCOBOM
KOMMYHMKaLuK, VIHTepHeT U Ipyrux);

chopMHUPOBaHHOCTb YMEHUI COO/II0aTh MpaBUsia 3KOJIOTMUeCKH Liesiecoo0pa3Horo roBe/jeHNst B ObITY U TPYZIOBOM /eI Te/TbHOCTU B LieJIsiX COXpaHeHUs
CBOEr0 3[,0POBbsI U OKpY’Karolllel IPUPOAHOM Cpefibl, 0CO3HaBaTh ONACHOCTh BO3/€HCTBUS Ha JKMBble OPraHU3Mbl ONpe/ie/IEHHbIX BelleCcTB, [TOHUMasl CMbIC/T
niokasaresns [1/JK, moscHsITh Ha mprMepax Criocobbl yMeHbLIIeH!Us U TIpe/JOTBPAllleHHs] X BPeAHOr0 BO3ZIeHCTBYS Ha OPraHy3M UesloBeKa;

JJ1s1 00yUaroLMXCsl C OTPAHUYEeHHBIMUA BO3MOXKHOCTSIMH 3/J0POBbSI: YMeHHe MPUMeHSTh 3HaHUsI 00 OCHOBHBIX [JOCTYITHBIX MeTOZax M03HaHMs BellleCTB U
XUMUUECKUX SIB/IeHNH;

JJIS1 CJIeTIbIX 1 CIaboBUASAIIMX 00yYaroIUXCs: yMeHUe HCTI0/Ib30BaTh pesibe)HO-TOUeUHYI0 cucteMy obo3HaueHui JI. bpaiis s 3amucyu XuMude KX

dbopmyr.
B denepanbHbIX ¥ perMOHAMBHBIX MPOLIeAypax OLIEHKH KauecTBa 00pa30BaHUs MCII0/Ib3yeTCs repeueHb (KOAU(UKATOp) pacripe/ie/ieHHbIX 10 K/laccaM

TIpOBepsieMbIX TPeOOBaHUM K pe3y/bTaTaM OCBOEHHsI OCHOBHOM 0Opa30BaTe/ibHOM MporpaMMbl CpejHero o01iero o6pa3oBaHus U 3JIEMEHTOB COZIep>KaHus TI0
XUMMUHU.

ITpoBepsiemble TpeOOBaHMS K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM
obpa3oBaresibHOM rTporpaMmsl (10 Kiacc)



Koz
NPOBEPSIEMOTr0
pesy/bTaTa

I[TpoBepsieMble ITpeAMeTHBIE Pe3y/IbTaThl 0CBOeHHsI OCHOBHOW 00pa3oBaTe/ibHOM IporpaMMmEbI cpefiHero obiriero o6pa3oBaHust

1

TeOPETI/IquKI/Ie OCHOBBI OpFaHHHECKOﬁ XMW

1.1

ChopMUpOBaHHOCTb IIpeJCTaBAeHU 0 XUMHUUYECKOW COCTaBJISIIOLel ecTeCTBeHHOHAYYHOM KapTWHBI MUpa, POIM XWMHU B
MO3HAHWU SIBJIEHWH TPUPOAbI, B ()OPMUPOBAHMU MBIIUIEHUS U KY/bTYPbl JIMUHOCTH, €e (PYHKL[MOHAJIbHOM rPaMOTHOCTH,
HeoOXOoAMMOMW [/l pellleHHs] MPaKTUUeCKMX 3aJau M 9KOJOrhyecKd ODOCHOBAHHOTO OTHOLIEHUSI K CBOEMY 37I0POBbIO U
TIPUPOJIHOM Cpefie

1.2

Bragenve cucteMor XMMHYECKUMX 3HaHWW, KOTOpas BK/IHOUAeT: OCHOBOMOJIArarolue TOHSTHS (MOJieKyJia, BaJe€HTHOCT,
3/1IeKTPOOTPULIATE/IbHOCTh, CTeleHb OKUC/IeHUs], XUMHUUecKasi CBsI3b, MOJIb, MOJISIDHas Macca, MOJISIPHBIA 00beM, YTyiepOAHbIMA
ckeneT, (yHKI[MOHa/bHasi TPYINa, pajZiuKaa, W30Mepus, W30Mepbl, TOMOJIOTUUeCKWW psiji, TOMOJIOTH, YTJIeBOAODPOAbI,
KUCIOPOZ- M a30TCOoZiepKalljie CoeJuHeHHsi, OMOOrMuecKy akTHUBHBbIe BelllecTBa (YI/IeBOJbl, >KUDbI, Oe/lku), MOHOMep,
MO/IMMep, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKY/ISIDHble COEeJWHEHMs); TeOPUU U 3aKOHbI (TeOpUsi XMMHUYECKOTO CTPOEHHs
opraHuueckux BemiectB A.M. ByTnepoBa), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH SI3bIK XUMHUH, (DaKTOJIOTMUeCKUe CBe/leHHUsI O
CBOWCTBAX, COCTaBe, MOJyYeHUH U 6e30MacHOM HCIOIhb30BAHMY Ba)XXKHEHIIIUX HEOPraHWYeCKHMX W OPraHUYeCKUX Bel[eCTB B
OBbITY U TIPAKTUYECKOH /1esiTe/IbHOCTH uesioBeKa

1.3

CdopMHpPOBaHHOCTb YMEHHI BBISB/ISAITh XapaKTepHble MPU3HaKW MOHSATHM, YCTaHaB/IMBAaTh MX B3aWMOCB$I3b, MCIO/b30BaTh
COOTBETCTBYIOLIME TIOHATUS MIPU OMMCAaHWUK COCTaBa, CTPOEHUsI U TIpeBpallleHU OpraHuueCcKux CoeIMHeHnN

1.4

c(hOpMHPOBAHHOCTh YMEHHUI MCIO/b30BaTh XUMHUUECKYI0 CHMBOJIMKY [Jisi COCTaB/IEHUSI MOJIEKY/SIPHBIX M CTPYKTYPHBIX
(pa3BepHyTOM, COKpallleHHO) (opMy/T OpraHUUeCKUX BelleCTB M YPaBHEHU XUMHUUYECKUX peakLUid, U3roTaBIUBaTh MO/eU
MOJIEKY/T OPraHUYeCKUX BeIeCTB /sl WITFOCTPALU UX XUMUUECKOTO U MPOCTPAHCTBEHHOTO CTPOeHUSI

1.5

CdopMHUpPOBaHHOCTh YMEHWM YCTaHaB/IWBaTh MPUHA/JIEKHOCTh U3yUYeHHbIX OpPraHMYeCKUX BeIecTB MO0 WX COCTaBy MU
CTPOEHUIO K OIfpejle/leHHOMY Kiaccy (Tpyrine) coefuHeHU (yrjieBOJOpPOAbI, KUCIOPOJ M a30TCoZeprKalllie CoeldHeHus,
BbICOKOMOJIEKY/ISIpHbIE COe/JMHeHHs), laBaTh UM Ha3BaHUs 10 cucTeMaTudeckoit HomeHknatype (IUPAC)

1.5

C(i)OpMI/IpOBaHHOCTB YMeHUA OorpeaeaTb BUAbI XUMUUECKOM CBSI3U B OpraHrn4eCKux CoeIMHEeHUAX (OAI/IHaprIe u KpaTHBIe)

1.6

CchopMHpOBaHHOCTh YMeHUsI TIPUMEHSITh: TIOJIOXKEeHHsI TeOPUM CTPOeHMs opraHuueckux BeilectB A.M. bytiepoBa asst
00BSICHEHUS 3aBUCUMOCTH CBOWCTB BEI[eCTB OT UX COCTaBa M CTPOEHUsT; 3aKOH COXPAHEHUST MaCChl BEIIeCTB

YrneBogopoabl. Kucimopojcozepxkaiipie U a30TCOZEpIKalllie  OpraHMYecKWe COeJUHEHHUs. BbICOKOMOJIEKYJISIPHbIE
COeZIMHeHUsT




2.1

CdopMHpPOBaHHOCTb YMEHUM MPUBOJWTL TPUBUA/bHbIE Ha3BaHUS OT/E/bHbIX OPraHUYeCcKUX BellecTB (3TW/eH, MPOMNUJIEH,
alleTWsIeH, 3TWIEHIJIMKO/b, TJMLIEPUH, (eHos, (GopManblerus, aneranbleru/, MypaBbUHas KUC/IOTa, YKCYCHasi KHMCJIOTa,
0JIeMHOBAast KUCJIOTa, CTeapyHOBast KUC/I0Ta, TJIF0K03a, (PPYKTO3a, KpaxmaJl, LieJI/IF0I103a, [VIALUH)

2.2

ChopmMHpOBaHHOCTE yMEHMM XapaKTepHu30BaThb COCTaB, CTpOoeHHWe, (U3MUecKrMe U XUMHUeCKHe CBONCTBA THUIMUHBIX
Tpe/iCTaBUTe/Iel pa3/IMUHBIX K/IAaCCOB OPraHUYeCKWX BellecTB (MeTaH, 3TaH, THIEH, TIPOTIH/IEH, arleTuieH, OytaaueH-1,3,
MeTwi0yTaguen-1,3, 6eH30/1, MeTaHOJI, 3TaHOJI, STUIEHT/TMKO/Ib, TJIUIeprH, (GeHOJ, alleTalbJerul, MypaBbHHasi U YKCyCHast
KUCJIOTHI, TJIF0K03a, KpaxMaJl, LeJI/IF0/103a, aMUHOYKCYCHasi KHC/I0Ta)

2.3

CCl)OpMI/IPOBaHHOCTL YMeHUA W/ITIOCTPUPOBATh T'€HETHUYECKYIO CBA3b MEXAY TUIIMYHBIMHK IIPpEACTABHUTE/IAMH Pa3/IMUHBIX
K/IdCCOB OpPraHUYECKUX BEIIEeCTB YDABHEHUAMHKU COOTBETCTBYIOIIUX XMMHWUYECKUX peaKuHﬁ C UCIIOJ/Ib30BdHHMEM CTPYKTYDPHBIX

dopmyn

24

CchopMUPOBaHHOCTh YMEHUSI XapaKTepU30BaTh WCTOYHUKU YTJIEBO/IOPOJHOTO ChIpbsi (HedTh, TPUPO/HBINA ra3, yrosb),
C1IoCco0bI X TIepepabOTKU 1 MPaKTUUECKOe MPUMeHeHHe TTPOyKTOB IepepadoTKu

XuMusg U »ku3Hb. PacyeTnl

3.1

CcopMHUPOBaHHOCTb YMEHHMM B/afieTh CUCTEMOM 3HaHHII 00 OCHOBHBIX MeTO/aX HAy4YHOTO TO3HaHHWS, UCIIO/b3yeMbIX B
XUMUM TIpU W3Y4YeHUM BeIIeCTB M XUMHWUECKUX siBJieHWH (HaOsofeHue, u3MepeHUe, SKCTIepUMEeHT, MOZeTUPOBaHUE),
VCTI0/Ib30BaTh CUCTeMHbIEe XUMHUUeCKHe 3HaHUs /11 IPUHATHS pellleHUd B KOHKPeTHbBIX JKU3HEHHBIX CUTYaLUsX, CBSA3aHHBIX C
Bell|eCTBAMU U UX PUMeHEHUeM

3.2

CdhopMHpPOBaHHOCTh YMEHHUM COOJIIO/IaTh TIpaBU/Ia MO/Ib30BaHUS XMMUUYECKOH MOCY0l 1 1abopaTOpHbIM 000py/[0BaHKEM, a
TaK)Ke TIpaBU/Ia 00OpalljeHust C BelljeCTBaMH B COOTBETCTBUM C WHCTPYKLUSMH T10 BBITIOJTHEHHIO JTaO0PATOPHBIX XUMUUYECKUX
OMBITOB

3.3

CdopmMHpPOBaHHOCTb YMEHUM MJIaHUPOBATh U BBITIOJIHATE XUMUUECKUI SKCIIepUMeHT (TIpeBpallleHrsi OpraHnyeckux BelecTB
MpY HarpeBaHWH, [OJlyueHWe 3TUIeHa U M3y4yeHHe ero CBOMCTB, KaueCTBEHHble peakLUd OpraHuuecKHX BelecTs,
JleHaTypalus 0eIKOB NpY HarpeBaHWH, LIBeTHbIe Peakliy O6e/KoB) B COOTBETCTBUM C ITPaBUIaMU TeXHUKK 06e30MacHOCTH TIpU
oOpaleHny C BelleCcTBaMU U J1abopaTOpHBIM 000OpYy/0BaHMEM; TPE/CTAB/SATb Pe3y/IbTaThl XMMHUECKOTO 3KCIeprMeHTa B
(hopMe 3anvcy ypaBHEHUM COOTBETCTBYIOLMX peakLyi U (POPMy/IMPOBaTh BbIBO/bI HA OCHOBE 3THX pe3y/bTaToOB

3.4

CchopMUpOBaHHOCTb YMEHWM TIPOBOAUTL BBIYMC/IEHHS T0 XWMHUYEeCKUM YypaBHeHUsIM (Macchl, oObema, KOaMuecTBa
MCXO/IHOTO BellecTBa WM MPOYKTa PeakIiy 110 U3BECTHBIM Macce, 00beMy, KOJTMUeCTBY OHOTO M3 UCXO/HBIX BEI[eCTB WU
MIPO/IYKTOB PeaKLiK)

3.5

CcdopMHpOBaHHOCTb YMEHUN KPUTHUECKU aHa/IM3UPOBaTh XMMUUYECKYI0 UH(OPMaLIo, 110/Iy4aeMylo U3 Pa3HbIX UCTOYHHKOB
(cpezcTBa MaccoBoii nHGopMaLy, ceTb VIHTepHeT U Jjpyrue)




3.6

CchopMHUPOBaHHOCTb YMeHMIH COOJIOAATh TIpaBWa SKOJIOTHUECKH 1ieecoo0pa3HOro TmoBeZieHUsi B ObITY W TPYAOBOH
JlesITeJIbHOCTU B LieIIX COXpaHeHHsl CBOero 3[0pOBbs M OKpY’Karollleld NPHUPOAHOM Cpefibl, OCO3HaBaTb OMNACHOCTb
BO3/IeMICTBUS Ha )KUBbIe OPraHW3MbI OTpe/ie/IeHHbIX OpraHWYecKUX BellleCcTB, MOHKMMasi cMbic nokasarens [1JK (rpegenbHo
JIOTYCTUMOW KOHLIEHTPALWK), TIOSICHSTh Ha TIpUMepax CriocoObl YMeHbIIIeH!s ¥ TTPeJOTBPAllleH:st X BPeAHOTO BO3ZeHCTBUS
Ha OpraHu3M ueyioBeKa

[TpoBepsiemble 371eMeHThI cofepskanus (10 Kracc)

Koz

[IpoBepsiemblii 3/1IeMEHT COZlep KaHUs

TeopeTnueckrie OCHOBBI OPraHU4YeCcKOr XUMHUU

1.1

[IpeameT opraHMYecKor XWMHU: ee BOSHUKHOBEHUWE, Pa3BUTHE U 3HAUeHWe B TOJyYeHWH HOBBIX BellleCTB U MaTepuasioB. Teopus
CTPOEeHUsI OpraHuueckux coefiuHeHuit A.M. ByT/iepoBa, ee OCHOBHbIE TOJIOXKEHUSI

1.2

CTpyKTypHble (hOpMy/bl OpraHudyeckux BellecTB. ['omonorus, usomepusi. XvMuyecKasi CBSI3b B OPraHUUYECKUX COeJUHEHUSIX -
o/IMHapHbIe U KpaTHbIe CBs3U. [IpesicTaBieHre 0 KlacCU(PUKaI[UM OpraHuyeCcKuX BelecTB

1.3

HOMEHK]'IaTypa OpraHu4YeCcKux COE,Z[I/IHeHI/II‘/JI (CI/ICTEMaTI/IquKaH) W TPpUBHAJ/IbHbIE€ HA3BdAHUA BAKHEMIIINX Hpe,[[CTaBHTEHEﬁ K/I1aCCOB
OpPraHN4eCKuX BeleCTB

YrneBogopozbl

2.1

ANKaHbI: COCTaB M CTPOEHHe, FOMOJIOTMUeCKUH psif. MeTaH M 3TaH - NpOCTellllde MpeiCTaBUTeNN ajKaHOB: (r3nyeckue U
XUMHYeCcKHe CBOKCTBA (peakLiy 3aMellleHUs U TOpeHus), HaXOKJeHre B IPUPO/ie, I10/lyuyeHe U [IPUMeHeHue

2.2

AJKeHbI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN psifi. DTUIEH U MPOMUJIEH - MPOCTEeMIINe MpeICTaBUTEeNN alKeHOB: (U3nyeckue U
XUMHYEeCKWe CBOUCTBa (peaklyy TMAPUPOBaHUs, rajOreHUpOBaHMs], TWpaTalid, OKWC/AEHUs U MOJMMepU3aliid), MoyyeHue U
rpUMeHeHHe

2.3

Ankanuensl: OyrtagueH-1,3 u metunOyTagueH-1,3: cTpoeHUe, BaKHeHIMe XUMHWYeCKWe CBOMCTBA (peakiusi TMOTMMepU3alivu).
[TonyuyeHre CUHTETUYECKOTO KayuyyKa U pe3UHbI
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ANKWHBI: COCTaB U OCOOEHHOCTH CTPOEHMS], TOMOJIOTHUECKUH psifi. Al|eTUIeH - MPOCTEHINNN Mpe/ICTaBUTe/b aJIKWHOB: COCTaB,
CTpoeHUe, pu3nyeckre U XUMHUUYEeCKre CBOMCTBA (peaklyy rMApUPOBaHKs, rajioreHMpOBaHus, FuipaTaliui, TOpeHus), moayyeHue 1
TpUMeHeHue

2.5

Apensl. benson: cocras, cTpoeHue, (pU3nUeckre U XMMUUeCKHe CBOMCTBA (peakLjMM raloreHMpoBaHUs U HUTPOBaHUs), OTy4YeHle 1




npuMmeHeHue. Tosyon: cocTaB, CTpoeHUe, (U3UUeCKWe UM XWMHUYECKHMe CBOMCTBA (peakLuu rajoreHUpOBaHUsI U HUTPOBAHMS),
TOJIy4eHre U NprMeHeHre. TOKCMUHOCTb apeHOB. ['eHeTHyeckast CBSA3b MeXAY YIJIEBOAOPOJAMHU, NPUHAJIeKAIIUMA K pas3/M4YHbIM
KJjlaccamM

2.6

[TpypozHble UCTOUHUKHU YT/IeBOIOPO/IOB. [IpHpo/HEIA ra3 u moryTHble HedTsiHble ra3bl. HedTh U ee mpoucxoxkieHue. Criocobb
repepaboTku HepTH: TeperoHka, KPeKWHT (TepMHUecKHid, KaTaluTHUecKuid), muponu3. IIpoAykTel mepepaboTKu He(hTH, HX
rpYMeHeHNe B TPOMBILLIJIEHHOCTH U B ObITY. KaMeHHbIH yrosib U TPOAYKTHI ero rnepepaboTku

KI/IC]'IOPO,E[COAGP}KEILL[I/IE OpraHny4yeckue CoeJuHEeHUA

3.1

[IpesenbHble OAHOATOMHBIE CITUPTHI. MeTaHO/ U 3TaHOJI: CTPOeHHe, (pr3nuecKre U XMMUUeCKe CBOWCTBA (peakLyy C aKTUBHBIMU
MeTaslJlaMH, TajioreHOBOZ0pO/ilaMu, TopeHue), IpuMeHeHne. BosopoiHble CBS3U MeX/ly MOJIeKy/laMH CIIMPTOB. [leiicTBHe MeTaHo/1a
Y 3TaHO/Ia Ha OPraHU3M uejioBeKa. MHOroaTOMHbIE CIUPThl. JTU/IEHIVIUKO/b U TJIULIEPUH: CTPOeHUe, (r3nuecKre U XUMHUYecKue
CBOMCTBa (B3aMMOJENCTBHE CO ILe/I0OYHBIMU MeTasylaMM, KaueCTBeHHasi peakijisi Ha MHOroaTOMHble CIuUpThI). [lelicTBuUe Ha
opraHusMm uesoBeka. [IpumeHeHNe rMLepPUHA U STUIEHTJIUKOJIS

3.2

®eHOJI: CTpOeHUe MOJIeKY/Ibl, (hU3nuecKre U XMMUUecKre cBolcTBa. TOKCUUHOCTH (heHosa. [IpumMeHeHre dheHoa

3.3

Anbaernabl U KeToHbl. Dopmarnberuj, aletaabJerusl: CTpoeHue, Gusnyeckie U XMMUUeCKHe CBOMCTBa (peaklud OKWUCIeHUS U
BOCCTaHOBJ/IEHUS1, KaueCTBeHHbIe Peaklin), To/lydyeHre U MpUMeHeHUe

3.4

OZHOOCHOBHBIE TIpe/ie/ibHble KapOOHOBBIE KHUC/IOTBI. MypaBbUHasi U YKCYCHasl KACJIOTBI: CTpOeHUe, (pr3nUecKrue U XUMUYeCKHe
cBolCTBa (CBOMCTBa, 00IIMe /7151 Kacca KUC/IOT, Peakiys 3TepudHKaliyim), oaydeHre U ripuMeHeHre. CTeaprHOBasi U OJIEMTHOBAs
KHCJIOTHI KaK TIPe/ICTAaBUTE/TH BLICIIIMX KapOOHOBBIX KUC/IOT. Mbljia KakK COJIM BBICIIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIee /1efCTBUe

3.5

CnoxxHble 3QUpbl Kak MPOU3BOHbIe KAPOOHOBBIX KUCIOT. ['UApoan3 crnoxHbix 3¢upoB. XKupbl. ['vaponus xupoB. [IpumeHeHre
>KUpoB. brosiornyeckas posb KMpPOB

3.6

YrneBoAbl: cocTaB, KiaccuduKalus YrieBoZoB (MOHO-, AW- U monaucaxapuibl). [ioko3a - TpocTeMilvii MOHOCaxapuf:
0Cc0OeHHOCTH CTPOeHHsI MOJIeKy/bl, (HM3ndecKre U XMMUUeCcKrde CBOMCTBA (B3auMogelcTBHe ¢ rupokcuzom meau (II), okucnenve
aMMMauyHbIM pacTBopoM okcuja cepebpa (I), BocctaHoB/eHHWe, OpOKeHHE TJIFOKO3bI), HaXOXKJeHWe B TIPUPO/Je, TPUMEHEeHWE,
buosiornueckasi posib. oTocuHTe3. PpyKTO3a Kak M30Mep I/IF0K03bl. Kpaxmart U LiesuTro03a Kak NpUpo/Hble rnosiiMepsl. CTpoeHue
KpaxmaJia U 1ie/uTt0/io3bl. Pr3nueckre U XMMUUeckue CBOMCTBA Kpaxmara (THpoJin3, KaueCTBeHHasi peakiysi C U0OZ0M)

A3oTcofepiKalye opraHuuecKre CoeIMHeHus

4.1

AMHHOKHUCIOTHI KaK aM(doTepHble opraHuyeckye coequHeHus. @u3nyeckre U XMMUYeCKHe CBOMCTBAa aMUHOKUC/IOT (Ha TpUMepe
ravivHa). buosornueckoe 3HaueHre aMUHOKUCIIOT. [lenTubi




4.2 Besiku Kak MPUPOZHbIE BLICOKOMOJIEKYIISIPHBIE coeriHeHMs. [lepBuUHasi, BTOpUUHAst U TPETHUUHAsI CTPYKTypa 0e/koB. XUMHUYeCcKue

cBolCTBa Oe/IKOB: TH/IPOJN3, [leHaTypaLusi, KaueCTBeHHbIe PeakL[ii Ha OesTku

5 BricOKOMO/IeKyIsipHbIe COeJUHeHUs

5.1 OcHOBHBIE TIOHATHUS XUMHUM BBICOKOMOJIEKY/ISIDHBIX —COEJJMHEHWM: MOHOMeEp, IO/JIMMep, CTPYKTYpPHOe 3BEeHO, CTelleHb

MoJIMMepu3aluy, CpefHss MoJjeKyispHass wmacca. OCHOBHble MeTOJbl CHHTe3a BbICOKOMOJEKYJIIDHBIX COeAUHEHUWd -
MoIMMepU3aLvs U TTOJIMKOH/IeHCaLUs

5.2 OKcrepyMeHTaIbHbIe METO/IbI U3yUeHHs BeIleCTB M MX TMpeBpallleH ii: 03HaKoMIeHHe C 0Opa3LiaMy MPUPOJHBIX U UCKYCCTBEHHBIX

BOJIOKOH, MJIaCTMAacC, Kay4yKoB. [lo/lyueHre CHHTeTUYeCKOr0 KayyyKa U pe3uHbl

[TpoBepsiembie TpeOOBaHMS K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM
obpa3oBaresibHOM riporpaMmsl (11 Kiacc)

Kopg
TPOBEPSIEMOTr0
pe3yJbTaTa

[TpoBepsieMbie TIpeIMETHBIE Pe3yJ/IbTaThl OCBOEHHUSI OCHOBHOM 06pa30BaTe/IbHOM MTPOrpaMMbI CpeiHero o011ero obpa3oBaHust

1

TEOPETI/IIIECKI/IE OCHOBBI XMMHI

1.1

Bragenve cucteMo XMMHUUeCKUX 3HaHWM, KOTOpasl BK/IFOUAeT: OCHOBOMOJIAratolye NOHATUS (XUMAYECKUU 3/IEMEeHT, aTOM,
3/IeKTpOHHast o0oJjiouka aroma, S-, p-, d-3/IeKTPOHHbIe OpOWTanM aTOMOB, MOH, MOJIEKYyJla, BaJeHTHOCTb,
3/IEKTPOOTPULIATE/ILHOCTb, CTeTleHb OKWUCJIEHWs, XWUMWUecKas CBsi3b, MOJIb, MOJSIpHasi Macca, MOJIPHBI 00beMm,
KpUCTa/I/IMUecKasl pellleTka, TUMbl XUMUUYECKUX peaklydi (OKHWCIUTEeTbHO-BOCCTAaHOBUTEbHBIE, 9K30- U 3HJ0TEPMUUECKUe,
peakid WOHHOTO OOMeHa), PacTBOp, 3/IeKTPOJIUTHI, HE3EeKTPOJUTHI, IeKTPOJUTHYECKAs AWCCOLMAIUS, OKHUC/IUTEb,
BOCCTAHOBUTE/Tb, CKOPOCTb XUMUUECKOW peakluM, XMMUUeCKoe paBHOBeCHe); TEOPUM U 3aKOHBI (TeopHs 3/IeKTPOIUTUUECKOU
nuccouyanuu, [Mepuoauueckuii 3akoH .M. MeHzeneeBa, 3aKOH COXpaHeHUs] MacChl), 3aKOHOMEPHOCTH, CHMBOIMUYECKUN
S3bIK XUMHH, (aKTOJIOTUUECKHe CBe/IeHHs O CBOMCTBAX, COCTaBe, TMOJIyueHHH U 0e30TMacHOM UCIIO/b30BAaHUUM BayKHEMIIIHX
HEOPraHWYeCKHX BeIleCTB B ObITY U ITPAKTUUYECKOH /1esITe/IbHOCTH uesioBeKa

1.2

CchopMHpOBaHHOCTb yMEHUM BBbISB/IATh XapaKTepHble TPHU3HAaKW M B3aUMOCBSI3b W3YUYEHHBIX [OHATUH, IPUMEHSTb
COOTBETCTBYIOLL[ME TTOHATHS NPU ONMCAHUM CTPOEHUS] U CBOMCTB HEOPraHWYeCKHX BelleCTB U MX IpeBpallleHuH; BbISB/IATh
B3aMMOCBSI3b XUMUUECKUX 3HaHUI C TIOHATUSIMU U MIPe/ICTaBIeHUsIMU JPYTHX eCTeCTBeHHOHAYUYHbIX NTPeJMEeTOB

1.3

BnajeHrie OCHOBHBIMHM METOZIAMU HAy4YHOTO TIO3HAHHUSI BEIeCTB W XUMHUYECKUX SIBJIeHUH (HaOsoJeHue, W3MepeHue,
5KCIIePUMEHT, MO/e/IMPOBaHNE)




1.4

CdopMHUpPOBaHHOCTh yMEHUM ONpejie/siTb BaJIeHTHOCTb W CTeleHb OKUC/IeHUS XUMHUeCKUX 3/IEeMEHTOB B COeIMHEeHUSIX
Pa3/IMUHOTO COCTaBa, BUJ XUMHUUECKOH CBsi3W (KOBajeHTHasi, MOHHAasl, MeTa/lylnueckasi, BOJOPOJHAs) B COeJMHEHUSX, THUI
KPUCTAJI/TMUeCKOU pellleTKW KOHKPETHOIO BellleCTBa (aTOMHasi, MOJIEKY/IsipHasi, AIOHHas1, MeTasyIhuecKasi)

1.5

C(i)OpMI/IpOBaHHOCTB YMeHI/Iﬁ onpenesdaTb XapdKTep Cpebl B BOAHBIX PACTBODAX HEOPraHUYECKHX COE'E[I/IHEHI/II\/'I

1.6

CchopMUpOBaHHOCTb YMeHHsI KIacCH(UIMPOBATh XUMHUECKHe DeakLWU IO pa3lMuHbIM IpU3HaKaM (UMC/y M COCTaBy
pearupymoIux BelecTB, TerioBoMy 3(deKTy peakiiu, W3MEHEHUIO CTereHed OKWC/IeHUs 371eMeHTOB, 00paTUMOCTH
peakiyy, y4aCcTHIO KaTaau3aTopa)

1.7

CdopMHpOBaHHOCTb YMEHUI COCTABJ/SATH ypaBHEHHWsl Deaklvil pa3/MyHbIX THWIIOB, MOJHbIE W COKpallleHHble YypaBHEHUSs
peakiyii HOHHOTO 0OMeHa, YUMThIBasl YC/IOBHSI, TIPH KOTOPBIX 3TH PEaKI[UH UAYT /10 KOHI[A

1.8

CdopmMUpOBaHHOCTb YMeHHUH MPOBOJUThL peakiiy, MOATBepXK/Jaroli[ie KaueCTBeHHBIM COCTaB pa3/iMUHbIX HEeOpraHUueCKUx
BelL|eCTB, paCro3HaBaTh OMBbITHBIM ITyTeM MUOHbI, TPUCYTCTBYIOLLME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BelleCTB

1.9

CdopMHpOBaHHOCTL YMEHUHN pacKpbiBaTh CYIIHOCTb OKHC/IUTETbHO-BOCCTAHOBUTEBbHBIX peakLUil  MOCpeACTBOM
COCTaBJIeHUSsI 37IEKTPOHHOTO OaslaHCca 3TUX peakKLUid

1.10

CCI)OPMI/IPOBBHHOCTB YMeHI/Iﬁ 00BACHATHL 3aBUCUMOCTD CKOpOCTH XUMHUECKOU peaKlK1 OT pA3/IMUHbIX (l)aKTOPOB

1.11

ChopMHpOBaHHOCTE YMEHUM OOBSICHATH XapaKTep CMeI[eHUs XUMUUYeCKOTO DAaBHOBECHsI B 3aBUCHMOCTU OT BHEIITHEro
Bo3eticTBus (puHLM Jle llaTesnbe)

OO01mast 1 HeopraHuUecKast XUMUsI

2.1

CdopmupoBaHHOCTE yMeHUMM pacKpbiBaTh CMbIci [lepuoguueckoro 3akoHa [1.V1. MeHfesneeBa U [eMOHCTPUPOBAaTh €ro
CUCTeMaTU3UPYHOLLY0, 00BSICHUTEIbHYIO U TIPOTHOCTUYECKYHO (DYHKLIUN

2.2

CdopmMHpOBaHHOCTb YMEHMI XapaKTepu30BaThb 3/1€KTPOHHOE CTPOEeHHEe aTOMOB XMMHYECKMX 3/eMeHTOB 1 - 4 mepuooB
[Tepuoanueckoit cucteMbl XUMHUeCKUX 3jeMeHTOB [I.MI. MeHzeneeBa, WCIOJ/b3ys TOHATUS "S-, P-, d-3/7IeKTPOHHbIE
opbutanu", "IHepreTHuyeckre ypoBHH', OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHMs] CBONCTB XWMHUUECKHX 3JIEMEHTOB U HX
CcoeIMHeHU Mo nepuoaM U rpyrnmnam [Teproanueckoit cucTeMbl XUMUYeCKUx 371eMeHTOB [1.M1. MeHzeneeBa

2.3

C(fl)OpMI/IpOBaHHOCTL YMEHI/II‘;I XdPAKTe€PHU30BATb (OHI/ICbIBaTb) 06ume XUMHUECKHWe CBOMCTBa HeOprdHMYEeCKUX BeELleCTB
Pa3/IMUHBIX KJ/dCCOB, TIIOATBEPXAAdTb CYyILeCTBOBAHHE FeHeTUUeCKOM CBS3U MeXy HeOpPraHn4eCKMMH BeleCTBaMH C
TTOMOIIbHO ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX XUMHWUYECKUX peaKL[Hﬁ

24

CdopmMHpPOBaHHOCTb YMEHHMI yCTaHaB/IWBaTh MIPUHA/JIEKHOCTh HEOPTaHWYECKUX BeLeCTB 10 UX COCTaBY K OIpe/ie/leHHOMY
Kaccy (Tpyrmme) coefiiHeHUH (TIPOCTbIe BelllecTBa - MeTa/l/bl U HeMeTasulbl, OKCH/bI, OCHOBAHHUS, KUCIOThI, aM(OTepHbIe




TUAPOKCU/IBI, COJTN)

2.5

CdopmMHpOBaHHOCTb YMEHHH WCII0/Ib30BaThb XUMHUUECKYI0 CUMBOJIMKY [JJIs COCTaBjieHUs (QOPMYyJ/ BelLeCTB U ypaBHEHUH
XUMHUUECKUX peakiuii, cucreMaTuueckyto HoMmeHKIaTypy (IUPAC) u TpuBUabHble Ha3BaHUS OT/e/IbHBIX HeOpraHUueCKUX
BelleCTB (yrapHbli ras, yr/ieKUC/Ibli ra3, aMMUaK, raiieHast U3BecTb, HeraileHasi U3BeCTh, IUTheBasi Co/la, MUPHUT U JIpyTrHe)

2.6

CchopMUpOBaHHOCTh YMeHHM XapakTepu3oBaTh (OMHUCHIBaTh) OOIIMe XWMHYeCKhe CBOWCTBAa HeOPraHWYeCKUX BeILecTB
Pa3/IMUYHbIX K/IaCCOB, TIOATBEPXKJATh CYIIIECTBOBAaHWE TE€HETUUYECKOW CBSI3M MEXy HEeOpraHMUeCKUMH BeIeCTBaMH C
TOMOILIBI0 YpaBHEHUM COOTBETCTBYIOLIUX XUMUUECKUX peakLvi

2.7

CdopMHUpPOBaHHOCTh YMEHWM TJIAHUPOBATh W BBITIO/IHATh XMMUUECKUW JKCIepuMeHT (pa3/io’keHWe TepoKCHa BOAOpoJa B
TPUCYTCTBUM KaTa/v3aTopa, Orpejie/ieHre CpeZibl paCTBOPOB BellleCTB C MOMOLLBbI0 YHUBEPCAJbHOI0 MHJWKATOPA, BIUSHUE
pa3MUHBIX (AKTOPOB Ha CKOPOCTh XMMHUUECKOUW peakINU, peakliud MOHHOTO 0OMeHa, KaueCTBeHHbIe peakluu Ha CyJibdar-,
KapOoOHAaT- W XJIOpU/-aHUOHBI, HAa KAaTHOH aMMOHWS, pellleHHe >SKCIepUMEHTaTbHBIX 3a/au 1o TeMaMm "MeTauibl" U
"HemeTamisl'") B COOTBETCTBHHM C TpPaBUIAMU TEXHUKH 0€30TIaCHOCTH TIPU OOpaIljeHWH C BeIecTBaMU U JlabopaTOPHBIM
o0opy/j0BaHHEM; TIPEJCTAB/ATh Pe3y/IbTaThl XUMHUUECKOTO JKCIIepUMeHTa B ()OpMe 3aliuCh YpaBHEHHH COOTBETCTBYHOIIUX
peakLyii U (pOpMy/IMpPOBATh BbIBO/bl HA OCHOBE 3TUX Pe3y/bTaTOB

2.8

CdopmHupoBaHHOCTb YMeHHI CO0/II0/[aTh TTpaBK/Ia T10/1b30BaHUsT XUMHUUECKOU TI0CYIol U 1abopaTOpHBIM 000py/I0BaHUEM, a
TaK)Xe TIpaBU/Ia 00OpallieHust C BeIjeCTBaMU B COOTBETCTBUM C WHCTPYKLUSMU T10 BBITIOJTHEHHIO Ta00OPATOPHBIX XUMUUYECKUX
OTTbITOB

2.9

CdopmMHpOBaHHOCTb YMEHUI XapaKTepu30BaThb XWMHUUYECKHe MPOLIeCChl, JieXkalllie B OCHOBe TPOMBILLIJIEHHOTO T0/yueHust
CepHOM KHMCJIOThbI, aMMHaKa, a Takke C(hOPMUPOBAHHOCTD TPeICTaB/I€HUH 00 OOIIMX HAyUYHBIX MPUHIUIIAX U SKOJIOTHUECKUX
npobsieMax XUMHUUECKOT0 TTPOU3BO/ICTBA

XuMug U Ku3Hb. PacyeTsl

3.1

CdopmMUpoBaHHOCTb TPeJCTaBIeHHWN O XWUMUUYECKOW COCTaBJIsiOllell eCTeCTBeHHOHAYyYHOM KapTUHBI MUpA, POIU XUMHUU B
M03HAaHUM SIBJIEHUM NPUPOJbI, B (POPMUPOBAaHUM MBILIJIEHUS U KYJbTYPbl JIMYHOCTH, ee (yHKL[MOHAJbHOW IPaMOTHOCTH,
HeoOXOAMMOMW [/l pellieHHs] MPAKTUUeCKUX 3aJau U SKOJOrMdecKd ODOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO H
TIPUPO/IHOM Ccpejie

3.2

ChopMUpOBaHHOCTb YMEHUM KPUTUUECKH aHaIM3UpOBaTh XMMUUECKYI0 UH()OPMAaLHIO, [10Jy4aeMyto U3 pasHbIX UCTOUHUKOB
(cpencTBa MaccoBOM KOMMYHMKALMK, CeTh VIHTepHeT U fipyrue)

3.3

CcopMHUPOBaHHOCTb YMeHMH COOJIOAATh TIpaBWa SKOJIOTHUECKH Lienecoo0pa3HOro TmoBeZieHUsi B ObITY W TPYAOBOM
JIesITeJTBHOCTH B LeJISIX COXPAHEHUs CBOETO 3/10POBbs U OKPY>Karoliel TpUPOJHON Cpe/ibl




3.4

Oco3HaBaTh OMacHOCTb BO3ZEMCTBUS Ha >KUBble OpPraHM3Mbl OIpe/ie/ieHHbIX BellecTB, MOHMUMas CMbICi mnokasatens [T/1K,
TMOSICHATH Ha TIPUMepax Crioco0bl YMeHBIIIeHHs 1 MPeJOTBPAllleHHs] UX BPeAHOT0 BO3/IeMCTBYUS Ha OPraHM3M uesioBeKa

3.5

CdopmMrpoBaHHOCTb YMeHHI MPOBO/UTD BBIUMC/IEHUsI C UCTIOIb30BaHUEM TOHSTUS "MaccoBasi [j0/isl BelllecTBa B pacTBope”,
00BbeMHBIX OTHOILIEHUH ra30B NP XUMHUUECKUX PeakLMsiX, MacChl BelllecTBa WM 00beMa ra3oB 10 W3BeCTHOMY KOJMYeCTBY
BeIleCTBa, Macce WM 00beMy OJHOTO M3 YYaCTBYIOIIMX B PeaKLMy BeILecTB, TEIIOBOro 3¢deKkra peakiii Ha OCHOBE
3aKOHOB COXpaHeHUs! MacCChl BellleCTB, IpeBpalljeHus] ¥ COXpaHeHusl SHeprUuu

[TpoBepsiemble 371eMeHThI cofepskanus (11 Kiacc)

Koz

[TpoBepsiemblii 3/1IeMEHT COZlep KaHUs

TEOPETI/I‘—IECKI/IG OCHOBBI XMMHWH

1.1

XuMudeckuit smemMeHT. ATom. SIIpo aToma, U30TOMBI. DJeKTPOHHAst 000/10UKa. DHepreTUueckre YPOBHH, TIOAYPOBHH. ATOMHbIE
opburany, s-, p-, d-amemeHTbl. OCOOEHHOCTH pacripe/iesieHrsl 37IEKTPOHOB TI0 OpOUTA/sIM B aTOMaX 3/IeMeHTOB IePBbIX UeThIPex
Mepyo/ioB. DJIeKTPOHHAsi KOH(UTypaLysi aTOMOB

1.2

[Tepuoanueckuii 3akoH U [lepuoanueckasi cucteMa xumuuyeckux snemeHToB .. MeHgeneeBa. CBsi3b epuoAMUeCcKOro 3akoHa U
[Teproarueckor cucTeMbl XUMUYeCKux 371eMeHTOB [I.M1. MeHzieneeBa ¢ COBpeMeHHOM TeOpHel CTPOeHUsI aTOMOB. 3aKOHOMEPHOCTH
W3MeHeHUs] CBOWCTB XMMHYECKUX 3JIeMEHTOB M 00pa3yeMbIX MMM TPOCTBIX U CJIOKHBIX BEL[eCTB TI0 TPYMIaM U TeprofaMm.
3HaueHHe MepruoIUYeCKOro 3aKOHa B Pa3BUTUU HaYKHU

1.3

CrpoeHue BellecTBa. XHMUYecKass CBSI3b. BuAbl XUMHUeCKOW CBsA3W (KOBa/ieHTHasi HeNossipHas W TIOJsIpHasi, WOHHaf,
MeTasuinyeckast). MIoHbI: KaTMOHBI U aHUOHBI. MexaHn3Mbl 00pa30BaHUs KOBaJIeHTHOM XUMHUYeCKO# CBsi3u (0OMeHHBIN U JJOHOPHO-
akLenTopHbIN). BogopoaHas cBsizb

1.4

BasieHTHOCTB. D/1eKTpOOTPULAaTe/IbHOCTb. CTereHb OKUCIeHUs

1.5

BerrlectBa MOJIEKY/IIDHOTO M HEMOJIEKY/ISIPHOTO CTpPOeHMs. 3aKOH TOCTOSIHCTBA COCTaBa BellleCcTBa. THWIbl KPUCTa/TMUECKUX
peleToK. 3aBUCMMOCTb CBOMCTBA BEIL[ECTB OT THIA KPUCTA/TMUeCKOU pelieTKU. [ToHsATHe O JUCTePCHBIX cucTeMaX. VICTUHHbIE U
KOJIJIOW/IHbIe pacTBOpPbI. MaccoBasi [10/1s1 Bell{eCTBa B PaCTBOpe

1.6

K]IaCCI/ICbI/IKaL[I/IH HeOpTraHU4YeCKUX COEAI/IHEHI/II‘/JI. HOMeHKJIaTypa HeOpTrdHUYEeCKUX BeleCTB

1.7

Xumuueckasi peakuusi. Knaccudukaiis XMMAYeCKUX peakLWii B HeOpraHWuYeckod M OpraHMueckOW XMMMU. 3aKOH COXpaHeHHs
Macchl Bell[eCTB, 3aKOH COXPaHeHUs U NpeBpallieH!s SHePruy IIpY XUMUYeCKHUX peakLusax




1.8 CKOpOCTb peakijuy, ee 3aBUCUMOCTb OT pa3/In4yHbIX (PAKTOPOB

1.9 Ob6patuMble peakuyy. XUMUUecKoe paBHOBecue. DaKTODbI, BIUSIOIIME Ha COCTOSIHHE XWMHUeCKOro paBHoBecus. ITpuniun Jle
[TaTense

1.10 | DnekTponutnueckas auccorpanusi. CuibHble U c1adble 371eKTpoauThl. Cpesia BOAHBIX PACTBOPOB BeIeCTB: KWC/Iasi, HeUTpabHasi,
1iesioyHast. Peakijuu HoHHOTO 06MeHa

1.11 | OKHUC/IUTE/IbHO-BOCCTaHOBUTEJIbHBIE PeaKLIU

2 Heopranuueckasi xumusi

2.1 Hewmetannel. [TonoxkeHne HemeTa/uyioB B Ileprofuueckoii cucTteMe XUMHUeCKMX 37emMeHTOB [[.V. MeHzeneeBa U 0COOEHHOCTH
CTpoeHusi aToMOB. du3nueckre CBOWMCTBA HeMeTa/JioB. AJJIOTPOIUSI HeMeTas/yIoB (Ha MpuMepe KWC/IOpoja, cepwl, gocdopa u
yriaeposa)

2.2 XuMHUecKue CBOMCTBA Ba)KHEMILMX HemeTasuloB (rajoreHoB, cepbl, a30Ta, (ocdopa, yriepoja M KpeMHUs) U UX COeJUHeHUH
(oKCH0B, KMCJIOPOACOAEepKalKX KUC/IOT, BOLOPOJHBIX coejuHeHUH). [IprMeHeHre Ba)KHEHUILIMX HEMeTa/lJIOB U UX COeJMHEHNUH

2.3 Mertamnbl. [TosokeHue metauioB B Ilepuoiiueckoii cucteMe XuMuueckux semeHToB [I.M1. MeHnzeneeBa. OcoO@HHOCTU CTPOEHUsT
3JIEKTPOHHBIX 000/I0ueK aTOMOB MeTasyioB. O01Me Gu3uueckre CBOHCTBa MeTaiioB. CIijlaBbl METasIOB. DJIEKTPOXUMHUUECKUHN P
HarpspKeHUH MeTaslioB

2.4 XUMHUUeCcKre CBOMCTBA Ba)KHEWIIMX MeTasyioB (HaTpuM, Ka/iui, KaJbLiMi, MarHUM, allOMUHUN, LIUHK, XpOM, Kene30, MeJb) U UX
coenuHeHui. Obye criocobbl oTyueHust MeTannoB. [IprumMeHeHe MeTalIoB B OBITY M TEXHUKE

2.5 I'eHeTHyeckas CBsI3b HEOPraHWUECKMX BellleCTB, NPHUHA/JIeXalX K pa3/IMyHbIM K/laccam

3 XUMUS U )KU3Hb

3.1 Ponb xuMum B o0ecrieueHWH SKOJIOTHUECKOHM, HEePreTHYeCcKOW W THILeBON 0e30MacHOCTH, Pa3BUTHM MeJULMHBL. [loHsATHE O
HayuUHbIX METO/jaX M03HaHUs BeIleCTB U XUMUUECKHX peakLui

3.2 [pencraBnenys 06 OOIIMX HAayUHBIX MTPUHIUIIAX MPOMBIIUIEHHOTO TIOTyYeHUs] BAKHEMIITNX BelecTB. YeJlOBeK B MUDE BEIeCTB U
MaTepuasoB: Ba)KHEMIIMe CTPOUTE/IbHbIE MaTepUasibl, KOHCTPYKLMOHHbIE MaTepuasbl, KpaCcKy, CTeK/I0, KepaMuKa, MaTepuasbl Ji/st
3/IEKTPOHUKH, HaHOMaTepHa/ibl, OpraHuUeCKre U MUHepasibHbIe Y100peHust

3.3 XuMHs W 3[I0pOBbe Ue/ioBeKa: TpaBW/Ia KCIIOb30BaHUS JIEKaPCTBEHHBIX TperapaToB, TpaBuaa 0e30macHOr0 WCII0/Ib30BaHMUS

periapaToB OBITOBOM XMMWH B HOBCQAHEBHOﬁ JKHU3HHU




[l71s1 IpoBefieHNst eITUHOTO rOCYAAPCTBEHHOTO K3aMeHa 1o XuMuu (#anee - EI'D 1o xuMun) ucnosnb3yeTcs epeueHb (KoAn(GUKaTop) MpoBepsieMbIX
TpebGOBaHUi1 K pe3y/ibTaTaM OCBOeHHsI OCHOBHOM 0O6pa3oBaTe/bHOM MporpamMmbl CpefiHero o01ijero o6pa3oBaHus U 37IeMEHTOB CO/lepKaHusl.

ITpoBepsiemble Ha EI'D 1o xumuu TpeboBaHus
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30oBaTebHOM MPOrpaMMbI
cpefHero o01rero oopa3oBaHus

Kog ITpoBepsieMbie TpeOOBAHUS K TIPEJMETHBIM pe3y/ibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM ITPOrpaMMbl CPeJHET0
TIPOBEpsIEMOT0 ob1riero obpasoBaHus
TpeboBaHUs
1 BrnageHue cuctemMoi XMMAYeCKUX 3HaHWH, KOTOpasi BK/IFOYaeT:
1.1 OCHOBOIIO/IAraloOIMe TIOHATHS (XUMUYEeCKHI 3/IeMeHT, aTOM, U30TOIIbI, 3/IeKTPOHHAast 000/104Ka aToMma, S-, p-, d-3/IeKTPOHHBIE

opbuTasy aTOMOB, OCHOBHOe U BO30Yy’KZieHHOe COCTOsIHWe aTOMa, MOH, MOJIeKYJ/la, BaJIeHTHOCTb, 3JIEKTPOOTPULIATe/IbHOCTb,
CTeleHb OKWC/eHUs, XUMHYecKas CBsa3b (O- u T-CBf3b  KpaTHBle CBSI3W), TUOpPHWIW3al[Usl aTOMHBIX OpOWTasel,
KpHUCTaJ/yInyecKasl pelieTka, MOJib, MOJISIPHasi Macca, MOJISIPHBIM 00BbeM, MoJisipHasi KOHLIEHTpALsi, PacTBOPbI (MCTUHHbIE,
[IUCTIePCHBbIEe CUCTeMbl), KPUCTa/ZIOTHApaThl, YTJAepOJHbIN cKeneT, (yHKLHWOHA/MbHasi TpyMMa, paAuKaa, HW30Mephl,
CTPYKTypHasi (popmya, usoMmepusi (CTPyKTypHasi, reoMeTpruueckas (Ljuc-, TpaHCU30MepHsi), TOMOJIOTUYeCKUN psifi, TOMOJIOTH,
YT7IeBOAOPO/IbI, KUC/IOPO/I- U a30TCO/IeprKalliie CoeJUHeHUsI, OMOIOrMuecKy aKTUBHBIE BelllecTBa (YI/IeBO/IbI, )KUPHI, Oe/Kn),
MOHOMED, MOJUMEp, CTPYKTYDHOE 3BEHO, BbICOKOMOJIEKYJISIPHbIE COeAUHEHHUs], KPEKUHT, PU(OPMHUHI, TUMbl XUMHUYECKUX
peakiuii  (OKMC/ITUTETHbHO-BOCCTAHOBUTEIBbHBIE, 3K30- U SHAOTEPMUYECKHEe, peakl[dd HWOHHOr0 oOMeHa, TOMO- U
reTeporeHHble, obpaTvMble U HeoOpaTUMbIe), PaCTBOP, 3JIEKTPOJIUThI, HEe3JIEKTPOUTHI, 3/IeKTPOUTUYEeCKas: AUCCOLUALMS,
CTeTNeHb AWCCOLMALINM, OKWUC/IWTeb, BOCCTAHOBUTE/b, 3JIEKTPO/IM3, CKOPOCTb XUMHWYECKOM peakluu, XHMHUUeCKoe
paBHOBecHe)

1.2 TEOpPUM U 3aKOHBI (Teopuss XMMUYeCKOTO CTPOeHMs] OpraHuueckux BeljecTB A.M. ByTnepoBa, Teopusi 3/1eKTPOIUTUUECKOU
puccouuanuy, [lepuognueckuit 3akoH [1.VMI. MeHzeneeBa, 3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN
S3bIK XWMWM, MHUPOBO33pEeHUeCKUe 3HaHUs, Jie)Kall[ie B OCHOBe TOHWUMaHHWs TPUUMHHOCTU W CHUCTEMHOCTH XHMUUeCKHX
SIBJIEHUM, COBPEMEHHbIE TIPe/ICTaB/IeHNs O CTPOEHHH BellleCTBa HA aTOMHOM, MOJIEKYJ/IIPHOM U Ha/IMOJIEKY/IIPHOM YPOBHSIX

1.3 MpeAcCTaB/IEHUA O MEXdHU3MdX XHUMHUECKHUX peaKL[HfI, TEPMOAVUHAMHWYECKUX U KHUHETUUYECKUX 3dKOHOMEPHOCTAX UX
IMMPOTEKaHUA, O XUMHUUECKOM PABHOBECHH, AUCIIEPCHBIX CUCTEMAX

1.4 (baKTOJIOl"I/ILIECKI/Ie CBeJeHud O CBOﬁCTBaX, COCTaBe, II0JIYy4YeHUH U ©e30I1aCHOM HCIT0/Ib30BaHUN Ba)KHEHUIIINX HeopraHn4eCkKux
M OPraHUYeCKHX BEILECTB B 6BITy nu HpaKTHHECKOI‘;I AedaTe/IbHOCTH 4Ye/I0OBEKa

1.5 o6ume Hady4HbI€ IMMPUHLUIIBI XUMHUYECKOI'0 TIPOU3BOACTBA (Ha rnprumepe 1nmpons3BoACTBa CepHOﬁ KHWCJ/I0ThI, daMMHdKd, Me€TdHOJId4,




nepepaboTKu HepTH)

2 CdopMHUpPOBaHHOCTb YMEHUH BBISIB/ISITh:

2.1 XapakTepHble TPH3HAKUM W B3aUMOCBSI3b M3yUEHHBIX [OHSATHI, NMPUMEHSATb COOTBETCTBYIOLME MOHSATUSI TPU OMNUCAHWUU
CTPOEHUS U CBOMCTB HEOPraHUUeCKUX U OpraHMuecKuX BellleCcTB U UX MpeBpallieHUH

2.2 B3aMMOCBSI3b XMMHUUYECKMX 3HAaHUM C TIOHATHUSIMM W TIPE/ICTAaBJIEHUSIMU JIDYTUX TIpeJIMETOB AJisi Oosee OCO3HAHHOTO
MOHUMaHUS ¥ 00bSICHEHUSI CYIL[HOCTH MaTepyabHOTO eZJMHCTBA MUpa

3 CdopMHUpOBaHHOCTh YMEHMSI UCTI0/Ib30BAaTh:

3.1 HavMEeHOBaHUS XUMUUECKHUX COeJMHEHUIN MeXAyHapOoZHOIr0 COK3a TeOPeTHUUeCKOW U MPUKIAJHOW XMMHUU WU TpUBHAsbHbIE
Ha3BaHUs BELLeCTB, OTHOCAIIMXCS K U3yUeHHBIM KJjlacCaM OpraHUuecKUX U HeOpraHnyeCKUX coeiMHeHUM

3.2 XUMHAYECKYI0 CHMBOJIMKY [Jisi COCTaB/ieHUs] (OpMy/J HeOpraHWUeCKHWX BeIeCcTB, MOJIEKY/SIPHBIX W CTPYKTYPHBIX
(pa3BepHYTHIX, COKPALL[€HHBIX U CKe/IeTHBIX) (POPMY/T OpraHnyeCcKuX BelecTB

4 CchopMrpoBaHHOCTb YMeHHs K1acCUULIMPOBATh:

4.1 HEOpraHWYecKHe BeIeCcTBa, CaMOCTOSITe/IbHO BBIOMpAaTh OCHOBaHWS W KPUTEPUM Uil K/IaCCUHUKALMK H3yuaeMbIX
XUMUYEeCKUX 0ObEeKTOB

4.2 OopraHuyvecKve BelllecTBa, CAMOCTOSITe/IbHO BbIOMPATh OCHOBAHUS I KPUTEPUH /IS KacCU(UKAL[UM U3yuaeMbIX XUMHUeCKUX
00BbeKTOB

4.3 0 pa3/IMUHbIM MPU3HAKaM (UMC/y U COCTaBYy pearupyroliyx BellecTB, TelsioBoMYy 3G ¢heKTy peakijuu, U3MeHEeHHUI0 CTereHei
OKHCJIeHUsI 3JIeMEHTOB, 00paTUMOCTH peaki[iH, yuaCTUIO KaTaan3aTopa)

5 CchopMUpOBaHHOCTh YMeHUsI XapaKTepr30BaTh 3/IEKTPOHHOe CTPOeHHe aTOMOB (B OCHOBHOM U BO30Y)K/IeHHOM COCTOSIHHH) U
HMOHOB XMMHYeCKUX 3/ieMeHTOB 1 - 4 nepuozioB Ilepuoguueckoii cucremsl [1.1. MeHzienieeBa v UX BajleHTHbIE BO3MOXXHOCTH,
WCTIOMB3YsI TIOHATHS S-, P-, d-371eKTPOHHBIE OpOUTAN, SHEPreTUUeCKre YPOBHU

6 CchopMUPOBaHHOCTh YMEHUSI O0BSICHITh 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB XUMUYECKUX IEMEHTOB U 00pa3yemMbIX UMH
COeZIMHeHU 110 MepuoiaM U rpymnam

7 CchopMHpOBaHHOCTb YMEHHsI COCTAB/ISATh YPAaBHEHUST XUMUUECKUX PeakLMi U pacKpbIBaTh UX CYIIHOCTD:

7.1 OKHCJIUTeTbHO-BOCCTAHOBUTE/TbHBIX PeakKLiii TIOCPeJICTBOM COCTaBJIeHUsI 3/IeKTPOHHOT0 HaslaHca 3TUX peakLui




7.2

ypaBHEeHUsI peakivii pa3/MuYHbIX TUIIOB; MOJIHbIE W COKpallleHHble ypaBHeHHUsl peakliii IOHHOTO 0OMeHa, YUMThIBasi YCI0BUS,
IIPYU KOTOPBIX 3TU pPeakLMy UAYT [0 KOHLa

7.3 peakiuii THAPO/IH3a, Peakuii KoMIuieKkcoobpa3oBaHus (Ha prMepe I'UIPOKCOKOMITIIEKCOB I[UHKA U aTFOMUHYS)
8 CdopmMUpoBaHHOCTb YMeHUsI TTOATBEPXK/1aTh:

8.1 Ha KOHKDETHBIX MprUMepax XapakTep 3aBUCHUMOCTH PeaKLMOHHOMW CIOCOOHOCTH OPraHMYeCKHX COeJMHEHHI OT KPaTHOCTH U
TWTA KOBasleHTHOW CBsi3U (O- u T-CBA3M ), B3aMHOIO B/MSIHUSI aTOMOB W TPYyNN aTOMOB B MoJjieKy/naX, a Takke OT
0co0eHHOCTel pean3aly pPa3TIMYHbIX MEXaHU3MOB MPOTEKAHHUS peaKLyit

8.2 XapaKTepHble XMMUUeCKHe CBOMCTBA BeIeCTB COOTBETCTBYIOL[MMH SKCMEPUMEHTaMU U 3allMCMU YPaBHEHUM XUMHYEeCKUX
peakiuii

9 CdopmMHpOBaHHOCTb YMEHUST XapaKTepU30BaTh COCTaB U Ba)KHEMIIIMe CBOWCTBA BellleCTB, TIPUHA/|/IeKallUX K Orpe/e/neHHbIM
KjlaccaM W TpyIIaM COeJUHeHUH (TpOCThble BellecTBa, OKCUAbI, THAPOKCHU[bI, COJH; YIJIeBOJOPOJbl, MPOCTbie 3(UpHI,
CUPTHI, (DeHOJBI, aNMbJerHubl, KeTOHbI, KADOOHOBBIE KUC/IOTHI, CJIOXKHBIE 3(UPHI, XKUPBI, YTIeBOAbBI, aMUHbI, aMUHOKHUCJIOTHI,
0enKm)

10 CdopMHUpPOBaHHOCTh yMeHUsI MPOBOAUTH pacueTbl MO0 XWUMHUUEeCKUMM (OpMyJiaM U YpaBHEHUSIM XUMHUUECKHUX peakLuid C
WCI10/1b30BaHreM (U3UUeCKUX BeJTUMUUH:

10.1 Macchl (0O6beMa, KOJMUeCTBa BellecTBa) MPOAYKTA PeaKI[|H, eC/d OIHO M3 WUCXO[HBIX BeIeCTB ZIaHO B BHZe pacTBopa C
orpezie/ieHHOW MaCcCOBOM JI0/iel paCTBOPEHHOTO Bell[eCTBa WK JaHO B U30bITKe (MMeeT IMPUMeCH)

10.2 MacCOBOMW WM 00beMHOM 07U, BBIXO/A TIPOAYKTa peakLuu

10.3 TeryIoBoro 3¢ dekra peakijuii

10.4 00beMHBIX OTHOIIIEHHU ra30B

10.5 10 HaXO0’KJeHUI0 XMMHUYeCKoi (hopMy bl BelllecTBa

11 BnaseHue cucteMoli 3HaHUI O MeTOZlaX HAYYHOT'O MO3HaHUS SIBJIeHWW MPUPO/Ibl, UCTO/Ib3yeMbIX B eCTeCTBEHHBIX HayKax U
yMeHHe TIPUMEHSITb 3TH 3HaHUs TP SKCIIEPUMEHTATbHOM UCC/IeIOBAaHUM BEIECTB U 111 00bICHEHNST XMMUYECKUX SIBJIEHUH,
HMMEIOLUX MeCTO B MPUPOJe, TIPAKTUUeCKOH /leaTe/TbHOCTH Ue/ioBeKa U B MOBCeHEBHOM XKU3HU

12 CdopmMUpOBaHHOCTb YMeHHsI IPUMEHSITh (UCII0/Ib30BaTh) 3HAHUSI O COCTaBe U CBOMCTBAX BeIeCTB /il SKCIepUMeHTalbHON

IMPpOBEPKU I'UIioTe3 OTHOCUTE/ILHO 3aKOHOMepHOCTEﬁ TMPOTEKAHUA XUMHWUYECKUX peaKL[I/Iﬁ M MMPOrHO3MPOBaHHUA BO3MOXXHOCTEH
HUX OCyLIeCTB/IEHUsA; CHCTeMHbIe XHWMHWUECKHEe 3HaHUA [Jid 00bACHeHUS U MPOTHO3MPOBaHUA HBHEHHﬁ, HMEeHINX




€CTeCTBEHHOHAYUHYIO IIpUPOAY; AJIA IIPDUHATUA TPAMOTHBIX pEH_IEHI/Iﬁ HPO6J'IEM B CUTyallUsX, CBA3dHHBIX C XUMHEN

13

CchopMUPOBaHHOCTb YMEHUsI TJIAaHMPOBaTh W TPOBOJWTH XWMHUECKHWH 3KCIIepUMEHT (TIo/lyueHWe W W3y4yeHHe CBOWCTB
HEOPraHWMYeCKUX W OpraHHUUYeCKWX BeIeCTB, KaueCTBeHHble peakK[Ud YIJIeBOAOPOJOB pa3lWYHBIX KJIACCOB U
KHCJIOPO/ICO/IEPIKAIIMX OPraHUUeCKUX BeIeCTB, pPellleHHe SKCTIePUMEeHTAabHBIX 3a/iau M0 PAaClio3HaBaHWUI0 HeOPraHUUeCKUX
M OpraHWYecKuX BelecTB) C coO/rofieHHeM TpaBW 0e30macHOTO oOpaileHWss C BellecTBaMH U J1abOpaTOPHBIM
obopyzoBaHreM; (OPMYJIMPOBATh LIeJIM WCCIeAO0BaHUS; TIPEJCTABISITh B pa3/IMUHON (opMe pe3y/bTaThbl KCIIEPUMEHTA,
aHAJIM3UPOBATh U OL|eHHUBATh UX JOCTOBEPHOCTD

14

ChopMUpPOBaHHOCTL yMeHUsI OCYIeCTB/ISTh Lie/ieHarnpaBAeHHbId TMOWCK XUMHYecKod uWHGOpMaluu B Pa3IAYHbIX
WCTOYHMKAX (HayuHasi U ydyeOHO-Hay4Hasi JiuTepaTypa, CpeJCTBa MacCOBoW uHpopMalu, ceTb VIHTepHeT W JApyrue),
KPUTUUECKH aHa/IM3MPOBaTh XUMUYECKYl0 WH(OpMaluio, repepabaThiBaTh €€ U WCII0/Ib30BaTh B COOTBETCTBUM C
TOCTaB/IEHHOW yueOHOM 3a/jaueit

15

CdopMHUpPOBaHHOCTh YMEHHUsI TIPOTHO3WPOBaTh, aHA/IM3UPOBaTh W OlleHMBaTh WMH(OpPMALMI0 C TMO3UIUH 3KO0JIOTMUeCKOou
Oe3omacHOCTH MOC/eCTBYI OBITOBOIM M TIPOU3BO/ICTBEHHOM /1eSITe/TbHOCTH YesloBeKa, CBsI3aHHOW C TiepepaboTKO BelecTs;
c(OopMHPOBAHHOCTh YMEHU OCO3HABATh OMACHOCTb BO3/|eMCTBUSI Ha JKMBble OPraHU3Mbl OMpe/ie/leHHbIX BellleCTB, TOHUMast
CMBIC/T TIOKa3aTesisi TIpe/le/lbHOW [IOMyCTUMOM KOHLIEHTpPALMM, W TIOSCHSTh Ha TIpUMepax CIocoObl yMeHbILeHUs |
TNpeZloTBpalLLieH!s] UX BPEIHOTO BO3J|elCTBUS Ha OPraHU3M YesioBeKa

[TepeueHs 3/1eMeHTOB COZepyKaHus, IpoBepsemMbix Ha EI'D no xumuu

Koz

[IpoBepsiemMblii 3/1IeMEHT COZlep>KaHUs

TQOPETI/I‘JQCKI/IG OCHOBBI XMW

1.1

Crpoenvie BewjectBa. CoBpemMeHHasi MoOJle/lb CTpOeHMsl aTroMma. PacripefiesieHHe 3/IeKTPDOHOB [0 3SHepreTUYeCKUM YPOBHSIM.
Knaccudukaimst xumuueckux 31eMeHTOB. OcCOOeHHOCTH CTPOeHHsI SHepreTHUecKHMX ypOBHeW aToMoB (s-, p-, d-37eMeHTOB).
OcHOBHOe 1 BO30Y>K/JeHHO€e COCTOSIHMSI aTOMOB. J/IeKTPOHHAs! KOH(pUrypaLusi atoMa. BaseHTHbIe 3/1eKTPOHbI

1.2

[Tepuosnueckass cucteMa XuUMUUYecKux 3yieMeHTOB [I.MA. MeHzeneeBa. ®Pusnueckuii cmbica [leproguyeckoro 3akoHa [I.U.
MenpeneeBa. IlpyuvHbl M 3aKOHOMEDHOCTM M3MEHEHUs] CBOMCTB 3/1EMEHTOB M MX COeJUHEHWH [0 MepuojaM M TpPyIaM.
3aKOHOMEpPHOCTH B M3MEeHEHHH CBOMCTB MPOCTHIX BeLeCTB, BOAOPOJHBIX COeJUHEHU, BBICILIMX OKCH/J0B U TMIPOKCU/IOB

1.3

BaneHTHOCTb. D/1eKTpOOTpULIATeIbHOCTL. CTeneHb OKUCIEeHUS

1.4

Bugbpl XuMHueckod CBsi3M (KOBajJleHTHas, WOHHas, MeTa/uldyecKas, BOJOPOJHass) ¥ MeXaHu3Mbl ee 0Opa3oBaHUS.
MexxmosieKy/isipHble B3auMO/ielCTBUs. BellectBa MOJIEKY/IIPHOTO M HEMOJIEKYJIIPHOTO CTPOeHHs. THIbl KPUCTa/NIAYeCKUX




peleToxK. 3aBHCHUMOCTEL CBOIMCTBA BelleCTB OT TUIla KpHCTaHHHQECKOﬁ pelieTKn

1.5 Xvmuryueckasi peakuusi. Knaccudukanys XMMHAYeCKUX peaklMi B HeOpPraHWYeCcKOW Y OpraHMuYecKoOr XWMHHW. 3aKOH COXpaHeHWs
MacChl BeleCTB

1.6 CKOpOCTb peakliyy, ee 3aBUCUMOCTb OT pa3/UyHbIX ()aKTOpPOB

1.7 TernoBble 3¢)(eKThl XMMUUYECKUX peakLuil. TepMoXuMHUUueckue ypaBHeHUs

1.8 ObparuMble peakii. XUMHUeckoe paBHOBecre. DaKTOpBI, BJAMSIOLIME HAa COCTOSTHME XUMUYeCKOro paBHoBecus. Ilpunumn Jle
[TaTense

1.9 OnekTponuTrueckas auccoruanys. CuabHbIe W c1abble 371eKTpouThl. Cpefia BOAHBIX PaCTBOPOB BEIeCTB: KHC/asl, HeHTpaabHas,
menouHas. CrerneHb auccouuanyu. Peakiium HOHHOTO oOMeHa

1.10  |I'mpgponus coneil. ioHHOe npou3sBesieHne Bogbl. BogopoHeiii nokasarens (pH) pactBopa

1.11 | Criocobbl BbIpa)kKeHUs] KOHLIEHTpAlL[MM pacTBOPOB: MaccoBasi [0/ PAaCTBOPEHHOTO BellleCcTBa, MOJIsIpHasi KOHL{@HTpaLUsl.
HacelIi1ieHHbIe ¥ HeHachIleHHbIe PACTBOPHI, PACTBOPUMOCTh. KpucTanioruipaTsl

1.12 | OKuC/IMTe/IbHO-BOCCTaHOBUTE/IbHBIE peaklvu. [loBeseHue BellleCcTB B cpefax C pa3HbIM 3HaueHrem pH. MeToabl 3/1eKTPOHHOTO
banaHca

1.13 | DnekTpo/ivi3 pacTBOPOB U pacIljlaBOB COJiei

2 OCHOBBI HEOPraHUYeCKOW XUMUU

2.1 Knaccudukaiys HeopraHnueckux coeiiHeHui. HoMeHK/1aTypa HeopraHUUeCKUX BellecTB

2.2 XrMHYecKre CBOMCTBA Ba)KHEMILIMX MeTas/uioB (HaTpWM, Kaiui, KajabLUi, MarHui, aJlOMUHUN, LIMHK, XPOM, >Kejie30, Meflb) U UX
coemHeHu#. OOIMe criocoObl OMyYeHUsT MeTalIoB

2.3 XVMHYecKue CBOMCTBA Ba)KHEWIIMX HeMeTa/lJIoB (TaJoreHoB, cepbl, a3oTa, (ocdopa, yrieposja ¥ KpeMHHUs) U UX COeMHEeHUH
(oKCU0B, KUC/IOPOACOAEeP KallUuX KUCIOT, BOJOPOIHBIX COeJUHEHUI)

24 I'eHeTnyeckas CBsI3b HEOPraHWUECKUX BellleCTB, NPUHAJIeXAIIKX K pa3/IMyHbIM K/laccam

2.5 W peHTU(UKAaLMsA HeOpraHMueckux coeuHeHni. KauecTBeHHbIe peakl{ii Ha HeOpraHUueckue BelecTBa U NOHbI

3 OCHOBBI OpraHUYecKOu XUMUHU




3.1

OcHOBHbIE TIO/IO’KEHUSI TEOPUM XUMHYECKOrO CTPOEHMsl OpraHhyeckux coefvHeHud A.M. bytnepoBa. YriepojHblld CKejeT
OpraHUuYeCKOW MOJIeKy/ibl. KpaTHOCTh XUMHUECKOW CBsA3M, O- u T-CBASM, sp’-) sp’-, sp-rubpuamsaiu opOuTasedl aTomMoB
yrjaepoza. 3aBUCMMOCTb CBOMCTB BelL|eCTB OT XMMHUECKOrO CTpOeHUs MoJieKys. I'omosnoru. ['omonornueckuit psg. V3omepus u
130Mepbl

3.2

[MToHsTHE O PyHKIMOHANBLHOU rpymie. OpueHTalMOHHbIe 3(P(eKThI 3aMecTUTe el

3.3

[MpencraBneHre 0 KiaaccH(UKalMM OpraHMYeCcKUX BeljecTB. HomeHK/aTypa OpraHMYeCKUX COeJUHEeHWM (cucTemaThueckas) U
TPUBMAJIbHbIE Ha3BaHUS BA)KHEWIIINX TIpe/|CTaBUTe/el K/1aCCOB OPraHUUeCKUX BelllecTB

3.4

CBoOoJHOpaivKanbHbI M MOHHBIM MexaHu3Mbl peakiuu. [ToHsiThe o Hykneodune u snekTpodune. [TpaBuio MapKOBHHUKOBaA.
ITpaBusno 3ariieBa

3.5

Ankanbl. XWMHUeCKHMe CBOWCTBA ajKaHOB: TajloTeHUPOBaHWe, [eTMApHUpPOBaHUe, TepMUYecKoe pas3/io’KeHWe, KPEeKUHT,
r3oMmepusanusi, ropenue. [lonyyeHue ankaHoB. Llykioankanbl. CrieljuuKa CBOWMCTB LIMK/I0A/IKAHOB C MaJjbIM pa3MepoM LIMKJIa.
Peakiuu npucoejvHeHUs U PaZiUKaJbHOTO 3aMellleHUs]

3.6

AsnkeHbl. XWMHWUeCKHMe CBOWCTBA: peakUUd NpUcoeuHeHus1 (rajoreHMpoBaHWe, TUApPHPOBaHWe, THUAPOrajioreHUpoBaHue,
TU/[paTalyisi), TOpeHUsl, OKUC/IeHNs U rosiMMepu3alyu. [IpoMeliiivieHHbIe U TabopaTopHbIe CrIOCOOBI TTOTyUeHUst aTKeHOB

3.7

AnxkaaveHbl. XUMHUeCKWe CBOMCTBa alKaJWeHOB: DPeaklUM MpucoefuHeHus1 (THAPUPOBaHUe, Ta/lloreHUWPOBaHWeE), TOPeHus U
nonumepusaluu. [TosiyueHue ankasreHoOB

3.8

AnkvHbBL.  XUMHYeCKMe  CBOMCTBA:  peakUMud  [pUCOeJVHeHusi  (rajJloreHMpoBaHWe,  TWJpUpPOBaHWe,  THJpaTalys,
TUJpPOrajioreHMpOBaHKe) KaK Criocob IosydeHUs] TIOMMEPOB M JIPYTHX I0J/Ie3HBIX TMPOAYKTOB. Peakuyu 3amelreHusi. ['opeHue
aljeTUIeHa KaK MCTOUHUK BbICOKOTEMIIepPaTyPHOT0 MJIaMeHU /1JIsl CBapKU U pe3KU MeTasioB. [IprMeHeHMe alleTuieHa

3.9

Apenbl. XuMyyeckue CBOMCTBa OeH30/a: peaklUy 37eKTPOGUILHOTO —3aMelljeHusi, IpucoeiiHeHusi (THApPUpPOBaHMUE,
rajorenupoBanue). Peakiusi ropenusi. Oco0eHHOCTH XMMHYeCKUX CBOWCTB Tosyosa. [lomydyenue OGensoma. OcobeHHOCTH
XUMHUUECKUX CBOMCTB ctupoJia. [Tonumepusatiys ctuposia. CriocoObl MoslyueHrs: U IpUMeHeHre apoMaTUYeCKHX YI1eBoJ0pO/ioB

3.10

Criuptel. [IpefenbHble 0JHOATOMHBbIE CMUPTHL. XUMHUYeCKHe CBOMCTBA: B3aMMO/IeHICTBUE C HAaTPUeM KaK CIOCO0 yCTaHOBJ/IEHUS
Ha/IMuMsi THIPOKCOTPYIIbI, C Tajl0reHOBOJOPOZAaMU Kak Croco0 TOydYeHUs pacTBOpUTENed, BHYTPHU- U MEXMOJIEKYJISIpHAsT
nmeruapaTauys. Peakius ropenusi. TlosiyueHue 3TaHosa: peakuusi OpoKeHUsl TJIFOKO3bI, TWApATalUs STWIeHa. JTUIeHT/IMKOIb U
TJIULIEPYH KaK Tpe/iCTaBUTeN MpeebHbIX MHOTOaTOMHBIX CITUPTOB

3.11

deHos. X¥MHUUeCcKHe CBOWCTBa (peHosIa (peakiuy ¢ HaTpUeM, TUIPOKCHIOM HaTpust, pomom). ITonyueHue deHosa

3.12

A]IB,Z[QFI/I,Z[]:I. XuMmuueckre CBOMCTBA rnpeaejbHbIX dJIbAErnA0B: THAPUPOBAHUE; KAUECTBEHHLIE DEAKLIMKW Hd Kap6OHI/I]IbHyI-O rpyI1iny




(peakius "cepebpsiHoro 3epkana’, B3aumozelcTBre ¢ rugpokcugoM Meau (II). TlonyueHue mpefenbHBIX anberU/0B: OKHUC/IEHHE
CTIMPTOB, TUApATALVs arleTU/eHa. ALIeTOH KaK TpeZicTaBUTe/b KeTOHOB. OCOOEHHOCTH peaKl[iu OKHC/IeHUS alleTOHa

3.13

Kap6oHOBbIe KHCIOTBI. XUMHUYECKHWe CBOMCTBA TpeZebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHC/IOT. OCOOEHHOCTH XWMHUECKHX
CBOWCTB MypaBbMHOW KHUCIOTHL [losiyueHue mpesienbHBIX OZHOOCHOBHBIX KapOOHOBBIX KHCJ/IOT: OKHC/EeHHe alkaHOB, alKeHOB,
TepBUYHBIX CTIMPTOB, a/lbJeru0B. Briciiiie nipesiesibHbIe U Helpee/ibHble KapOOHOBbIE KHUC/IOTHI

3.14

Cnoskubie 3¢upsl ¥ KUpbL. CIIOCOOBI TTOTYYeHHs CI0KHBIX 3GUpoB. O6paTMOCTh peakiun dTepudrkaryy. [IpruMeHeHre CITOKHBIX
5¢1poB B MnuileBoi 1 naphroMepHOi MPOMBIIIIEHHOCTH. 2KMPBI KaK C/I0KHbIe 3(UphI IVIMLjepyHa U BBICIIMX KapOOHOBBIX KUC/IOT.
XuMHJecKrde CBOWCTBA >KUPOB: THAPUPOBaHWE, OKHC/IeHHe. ['MAponv3, WM OMbUIEHHe, YXUPOB KakK CIoco0 MPOMBIIIJIEHHOTO
TIOTyYeHUsI COJIeld BBICIIMX KapOOHOBBIX KUCIOT. MBUIA KaK CO/M BBICIIMX KApPOOHOBBIX KMCIOT

3.15

XUMHUecKre CBOWCTBA TIJIFOKO3bl: PeakLMd C Yy4YacTHeM CIHMPTOBBIX M ajbJerHWHOW TPYII U MOJIOYHOKHCIOe OposkeHue.
IIprMeHeHNe I/IFOKO3BI, ee 3HaueHre B )KU3HeZleATe/IbHOCTY opraHusMa. Jlucaxapuzpl: caxaposa, MaibTo3a. BoccranasnvBaromye u
HeBOCCTaHaB/MBaKIMe Aucaxapuzbl. I'maponus gucaxapuzioB. [Tommcaxapuzbl: Kpaxmasn, rMKoreH. CTpoeHHe MakKpOMOJEKYIT
KpaxMarsia, TJIMKOreHa U LieJI/IFo/103bl. PU3nuecKre CBOMCTBA Kpaxmasla U Lie/UIr0/103bl. XMMUYeCcKre CBOMCTBA Kpaxmasa: THApOo/Iu3,
KayeCTBeHHasi peakjusi C MO/I0M. XHMMHUEeCKHe CBOMCTBA LIe//IFO/IO3bI: TH/POJN3, ToaydyeHre 3GUpoB Lesutrosiosbl. [ToHsTre 06
HCKYCCTBEHHBIX BOJIOKHaX (BUCKO3a, alleTaTHbIN LIeJIK)

3.16

AMUHBI. AMUHBI KaK OpraHUueckKre OCHOBaHUS: peakliUd C BOJOW, KUC/IOTaMH, peakiusi ropeHus. AHWIMH KakK Mpe/CTaBUTe/ b
apoOMaTUYeCKUX aMHHOB. XUMHWYeCKde CBOMCTBA aHW/IMHA: B3aWMOJENCTBHE C KHUCI0TaMH, OpPOMHOW BOJOW, OKHC/IeHHUe.
[TosiyueHyie aMMHOB anKWIMPOBAaHUEM aMMHaKa M BOCCTAHOBIEHHEM HUTPOIIPOM3BOHbBIX YI/IEBOZOPO/ 0B

3.17

AMUHOKUCTOTHI U OenKi. AMUHOKHUC/IOTHI Kak aM(oTepHble OpraHuyeckre coefuHeHus. OCHOBHbIE aMUHOKHUC/IOTHI, 0Opa3syoliye
Oenku. XuMHUeCKre CBOMCTBA Oe/TKOB: TH/IPOJIN3, JeHaTypaliys, KaueCTBeHHbIE (1[BeTHBIE) PeaKIuy Ha Oesiku

3.18

CTpoeHMe W CTPYKTypa TOJUMEpOB. 3aBUCUMOCTh CBOWCTB TIOJIMMEPOB OT CTPOEHHS MOJieKyJs. OCHOBHBIE CHIOCOOBI TIOTyUYeHust
BbICOKOMOJIEKYJ/ISIDHBIX COe/IMHEHUI: peakLuy MoJIMMepU3aliuu U NMoMKoHAeHcaumy. Kinaccudukaius BoJIOKOH

3.19

Wpentudukanus opraHnyeckux coejiHeHu. PellleHre sKcriepuMeHTa/lbHbIX 33/jau Ha pacrio3HaBaHHe OpraHWYecKuX BellecTB

3.20

I'eHeTHueckas CBSI3b MEXAYy K/1aCCAMH OPraHUYeCKUX COE,Z[I/IHEHI/IIZ

XUMHUA U )KU3HDb

4.1

Xumus B TOBCeJHEBHOU Xu3HM. [IpaBmia Ge3oracHoi paboThI ¢ eAKUMM, TOPIOYMMH M TOKCUUHBIMHU BeI|eCTBaMH, CPeCTBaMHU
OBITOBOU XUMUU

4.2

Xumus U 340pOBkLe. XuMus B MeJHuLIHe. XUMHSI U CelbCKoe XO35MCTBO. XUMHS B MPOMBIIIJIEHHOCTH. Xumus U SHepreTukKa:




MIPUPO/IHBIN U TIOMYTHBIM HeTSHOM rasbl, UX COCTAaB U MCI0/b30BaHKe. CocTaB HeTH U ee nepepaboTKa (MPUPO/IHbIE UCTOUHUKH
yIJIeBOJ0PO/ZIOB)

4.3 XuMHUsT U 3Ko/orusi. XUMHMUecKoe 3arpsisHeHHe OKpysKarolleld cpefbl M ero mnocjefactBusi. OxpaHa rugpocdepsl, IMOUBEI,
aTMocdepsl, ¢iopel U ¢ayHbl OT XMMUUYECKOro 3arpsisHeHust. [IpobsieMa OTX0J0B M TIOOOYHBIX TPOJYKTOB. AJbTepHAaTHUBHbIE
VICTOYHUKHU SHepruu

4.4 OO1mmye mpesCcTaBaeHUs] O TIPOMBIIIEHHBIX CrIoco0ax TMOMydeHWss XMMHUYeCKHX BelecTB (Ha MprMepe IMPOM3BOJCTBA aMMHAKa,
cepHOW KuC0Thl). YepHas U 1BeTHass MeTa/qnyprus. CTeK/JI0O U CWIMKaTHas MPOMBILUIEHHOCTb. [IpoMBIlIeHHass opraHuuyeckas
xumus. CeIpbe [/1s1 OpraHu4yeCcKOW NPOMBILLIJIEHHOCTH

5 Turbl pacueTHBIX 3a1a4

5.1 PacueThl MacChI BelljecTBa WM 00beMa ra3oB 110 H3BeCTHOMY KOJIMUECTBY BeIlleCTBa, Macce MM 00beMy OTHOTO U3 yUaCTBYHOLUX B
peakLjiuu BelllecTB

5.2 PacueTsI TeryioBoro addekTa peakijuu

5.3 PacueTbl 00beMHBIX OTHOIIEHHU Ta30B ITPU XUMHUECKUX PeaKLUsIX

5.4 Pacuetsl Maccel (06beMa, KOMMYeCTBa BellleCTBa) MPOYKTOB PeaKLK, eC/I O/IHO U3 BeIeCTB JaHo B M30bITKe (MMeeT IpHUMecH)

5.5 PacueTsl MacCcOBO# WM 0OBEMHOM J0/TM BBIXO/]A TIPOAYKTA PEAKLFK OT TeOPETUUYECKH BO3MOXKHOTO

5.6 Pacuetsl Macchl (0ObeMa, KO/IMUECTBAa BeI[eCTBA) IMPOAYKTA peaklUH, eC/ld OJHO W3 BeIleCTB [aHO B BHJe pacTBopa C
ompe/leIeHHOW MacCOBOM Jj0Jieli paCTBOPEHHOI0 BellleCTBa

5.7 PacueTsl C UCII0Mb30BaHUEM MOHATUM "MaccoBast joJis", "Mo/sipHasi KOHL[eHTpalusi'", ""'pacTBOPUMOCTD"

5.8 HaxosxaeHre MoJeKy/IsipHOM (hOpMyJibl OPraHMUecKoro BelljeCcTBa M0 ero MJIOTHOCTH U MacCOBBIM JJO/ISIM 3/1eMEHTOB, BXOZSLUX B

ero CoCTaB, WIH IO NPOJYKTaM CrOpaHust




TEMATUYECKOE INTAHUPOBAHUWE

10 KJIACC
KosmmuecTBO yacoB J/IeKTPOHHBbIE
Ne m/n HanMeHoBaHuUe pa3jie/ioB U TeM Konrponsiste | TIpaxrmueckue (udpoBbIe)
NMporpaMmsbI Bcero oOpa3oBare/ibHbIE
padoThI padoThI pecypesI
Pa3pesn 1. TeopeTuyeckre 0CHOBbI OPraHMUeCKON XUMUH
[IpesmeT opraHnuyeckor XuMuu. Teopus
1.1 CTPOEHMSsI OpPraHuYeCcKUX CoeZIMHeHU! A. 3
M. bytneposa
Wroro no pasgeny 3
Pazgen 2. YriieBoaopoabl
2.1 [IpenenbHble yI1eBOLOPOAbl — alKaHbl 2
59 HernpegenbHble yrieBoAopOAbl: ankeHbl, 6 1
a/IKa/IeHbl, aIKUHbI
2.3 Apomarrueckure yrjieBogopOAbl 2
54 [TpupofHbIe NCTOYHUKM YITIEBOJOPOZOB U 3 1
uX repepaboTka
Wroro no pasgeny 13
Pazgen 3. Kucnopojcoaepikanjue opranHiueckie CoeuHeHUus
3.1 Crinptel. ®eHon 3
39 Anpnerngpl. KapOOHOBbBIE KUCTIOTHI. 7 1
CnoxHblie 3¢upbI
3.3 YrneBozpl 3 2




Utoro 1o pasgeny

13

Paszfen 4. AsoTcopepixaiye opraHudecKue coeJMHeHHs

4.1 AmyHbl. AMUHOKUC/IOTEL. benku 3
Nroro no pasgeny 3
Paspesn 5. BeicOKOMOJIeKy/IAPHbIE COeJMHeHUA
5.1 ITnactmaccel. Kayuyku. BosiokHa 2
Wroro no pasgeny 2
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 3 2
11 KJ/IACC
KonnuecTBo yacos JJ/IeKTPOHHBIE
HaumeHoBaHMe pa3jie/ioB U TeM (uudpoBbie)
Ne n/nn KonTponbHbie | IIpakTuyeckue
NMporpaMmsbI Bcero oOpa3oBare/ibHbIe
paboThI paboThI
pecypchl
Paszgen 1. TeopeTnueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepriognueckrii 3aKOH
1.1 u [lepuogyueckas cucrema XUMUUeCKUX 3
snemeHTOB [I. 1. MeHeneeBa
12 Crpoenue BetriecTBa. MHOroobpasue 4
' BeLLeCTB
1.3 XUMunyeckue peakuu 6 1
13

Wroro no pasgeny

Pazgen 2. Heopranuueckasi Xumus




2.1 MeTtasnibl 6
2.2 Hewmetasbl 9
53 CBsi3b HeOPraHUUeCKUX U OpraHrueCKUx 5
' BeI[eCTB
UToro 110 pasgeny 17
Pazgen 3. XumMus v )KU3Hb
3.1 XUMHUS U )KU3Hb 4
UToro 1o pasgeny 4
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34




IToypouHoe TeMaTHuecKoe MIAaHUPOBaHHe

Ne | HavMmeHOBaHuMe pa3fieioB OcCHOBHBIE BU/bI OOK BocnmrarenbHasi paborta
n/n | u TeM Bcero | Kon | Ilpa | fedaresbHOCTH 00yUaromMXCst
yacoB | TPOJI | KTU
b yeck
Hble | ue
pabo
Tel | pabo
ThI
1 [Tpeamet opranuueckoi | 1 0 0 PackpeiBaTh CMBIC/T U3yUaeMbIX LIeHHOCTH HAy4YHOr0 MO3HAHUS
bubmoreka [JOK
XUMHUH, eé TOHATHH (BBISIBJISITD UX — BOCIWATaHWe CTPeMJIEHUs K
https://myschool.ed
BO3HHMKHOBEHHUeE, XapaKTepHbIe MPU3HAKH), MO3HAHUIO CebsT U JApyrux
pa3BUTHE U 3HaUEHHe yCTaHaB/IMBaTh UX url nrofiel, pupo/bl U 001IecTBa, K
2 Teopust cTpoeHus 1 0 0 B3aUMOCBsA3b. [IprMeHATH MOTyYeHUTO 3HaHWM,
OpraHyuyYyeCKUxX TI0JIO’KEHHs] TeOPUM CTPOeHUs1 | BubGmumoreka [IOK | KauecTBeHHOro 00pa3oBaHuUs C
coenuHeHun A. M. opraHuuyeckux Bemects A. M. | https://myschool.ed | y4éTOM JTUUHOCTHBIX MHTEPECOB
bytniepoBa, eé 0oCHOBHBIE ByTtnepoBa fi/1s1 06bsicHeHUst wru/ U 00I11eCTBEHHBIX
TIOJIO>KEeHUST 3aBUCHMOCTH CBOWCTB roTpeOHOCTEH.
3 [TpencraBieHue o 1 0 0 BellleCTB OT UX COCTaBa U bubmioreka [JOK

K/IacCU(UKALUU

cTpoeHus. Vcronb3oBarb

https://myschool.ed
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OpraHvueCcKUXx BelecTB.

Homenkatypa
(cucremarnueckas) u
TpUBUAJIbHBIE Ha3BaHUS

OpraHUueCKUX BellecTB

XUMHUUECKYI0 CUMBOJIMKY /IS
COCTaB/IeHHUs1 MOJIEKY/ISIPHBIX U
CTPYKTYPHBIX (Pa3BépHYTOM,
COKpalléHHoM) hopmyn
OpraHvueCKUX BelllecTB.
Ornpefensite BUZbI
XUMHYeCKOU CBs3U
(oguHapHble, KpaTHBIE) B
OpraHUuYeCKUX COeUHEHUSIX.
PackpsbiBaTh poib
OpraHuueckoi XvMuH B
MpUpO/ie, XapaKTepu30BaTh ee
3HaueHHe B )KU3HU UesioBeKa,
WJITIOCTPHPOBATh CBSI3b C
IpyruMy Haykamu. Habmrogars
Y OTMUCHIBATh
JIeMOHCTpAIL[MOHHBIE OIbITHI;
MIPOBOJUTH U OMUCHIBATh
nabopaTopHbIe OMBITHI U

MpaKkTHyeckue paboThI

AKaHBI: COCTaB U

CTpOEHUE,

PackphbiBaTh CMbIC/ U3y4YaeMbIX

TTOHSATUM (BBISIB/IITh UX

bubmoreka [JOK

https://myschool.ed
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rOMOJIOTMYeCKUM psify

MertaH u 3TaH —
MpOCTeNIINe

npeacCTaBUTE/IN da/IKaHOB

AJKeHBI: COCTaB U

CTpOeHMe, CBOMCTBA

OTWIeH U NPOIuieH —
MpOCTenIIe

npeacCTaBUTE/IN dJIKEHOB

[TpakTrueckasi pabora Ne
1. «ITonyuenue stueHa
U U3y4yeHue ero

CBOMCTB»

AnKagiieHsl.
byraguen-1,3 u
MeTunOyTaaneH-1,3.
ITonyuenue
CHHTeTHYeCKOT0 KayuyykKa

Y pe3UHbI

AKUHBI: COCTaB U

XapakTepHble TIPU3HAKH),
yCTaHaB/IMBaTh UX
B3aUMOCBS3b, UCII0/Ib30BaTh
COOTBETCTBYIOLLME TTOHSATHUS
TIPU OIMMCaHUM COCTAaBa,
CTPOEHUS U NpeBpalljeHnu
OpraHUYeCKUX COeUHEHUM.
Vicnonb30BaTh XMMUUECKYHO
CUMBOJIUKY [I7Is1 COCTaB/IeHUsI
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOM, COKpPAILIEHHOM)
(hopMyn opraHuYecKrux
BellleCTB. YCTaHaB/IMBaTh
MPUHA/JIe)KHOCTh BelleCTB K
orpefieJIeHHOMY KJ1accy.
YIJIeBOZIOPO/IOB 110 COCTaBy U
CTPOEHUIO, Ha3bIBaTh UX IO
cUcTeMaTru4eCKOu
HOMEHKJ/IaType; TTPUBOJUTh
TPUBHMA/bHbIE HA3BaHUS

OT/leNTbHBIX TIpe/ICTaBUTeeN

u.ru/

bubmoreka [JOK
https://myschool.ed

uwru/

bubmoreka [JOK

https://myschool.ed

u.ru/

bubmoreka [JOK

https://myschool.ed

u.ru/

bubmoreka [JOK

https://myschool.ed

u.ru/

bubmioreka [JOK
https://myschool.ed

uru/

bubmioreka [JOK

[{eHHOCTH HAyYHOT0 MO3HaHMA
— BOCITUTaHUE CTPEeMJIEHUS K
Mo3HaHWIO cebsi U JApyrux
nrofied, pUPO/bI U 0bIIecTBa, K
MOy YEeHUIO 3HaHWUU,
KaueCTBeHHOTo0 00pa3oBaHusi C
YUETOM JIMYHOCTHBIX UHTEPECOB
u 00I1IeCTBEHHBIX

noTpebHOCTeA.
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0COOEHHOCTH CTPOEHHUS,

TOMOJIOTUUECKUM DS,

yrieBoziopozioB. OnpesesnsiTh

BH/bI XUMUUECKOH CBSI3H B

https://myschool.ed

AueruneH — MoJieKy/iax yr/ieBoZ0pO/OB;
u.ru/
NIPOCTeNIINN XapaKTepu30BaTh 3aBUCHMOCTb
TpeJCTaBUTeb aTKUHOB peakL[MOHHOM CrIoCOOHOCTH
10 | Beruncnenus no YIJIeBOAOPOZOB OT KpaTHOCTU | bubsuoreka [IOK | I{eHHOCTH Hay4yHOro NMO3HAHMA
YPaBHEHUIO XMMUYeCKON KOBAJ/IeHTHOU CBSI3U. https://myschool.ed | — BocnuTanue crpemieHuss K
peakLyu XapakTepr30BaTh COCTaB, u.ru/ MO3HaHWI0 ce0s ™ JIpyrux
11 | Apensl: GeH3oi 1 CTpOeHue, PUMeHeHHe, Bubnuoreka LIOK | yrofield, mpupogps! U ob1iecTsa, K
ToMyos1. TOKCMYHOCTh ¢bu3nueckre U XUMU4YeCKre https://myschool.ed | moayueHu:o 3HaHWM,
apeHoB CBOWCTBa, BaKHeHI1I1e u.ru/ KaueCTBeHHOro 00pa3oBaHus C
12 | I'eHeTHueCKas CBSA3b Cr1oCco6blI MOJTyYeHust YUYETOM JIMYHOCTHBIX WHTEPeCcoB
. Bubmoreka LIOK
yIJ1eBOZ0PO/IOB, TUINHWYHBIX [1peJCcTaBUTenen u 00111e CTBEHHBIX
https://myschool.ed .
TIpUHA/IIeXKalIuX K pas3/MUHBIX K/1aCCOB noTpebHOCTeA.
u.ru/
pas3/IMYHbIM KJjlaccam yI/IeBOA0POZOB (MeTaHa,
13 | IIpupoaHbIe UICTOYHUKHA 3TaHa, 3TU/IeHa, alleTH/IeHa,
YIJIEBOAOPOZOB: OyTagueHa -1,3, 6eH3oa,
. bubmoteka [JOK
TIPUPOAHBIN ra3 u Tonyona). BeisBAATH
https://myschool.ed
TIOIyTHBIe He(TSIHbIe reHeTUUeCKYH0 CBSI3b MeXAy
u.ru/
rasbl, He)Tb ¥ MPOAYKTHI yIJIEBOAOPOJaMU U
eé mepepabOTKH MO/ATBEP)KJaTh eé Hamuuue
14 | TIpupo/iHbIe UCTOYHUKHU YDPaBHEHUSAMU bubmioreka [JOK
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YIJIEBOZIOPO/IOB:
TIPUPOJHBIN ra3 U
TIOTyTHBIe He(TIHbIE
rassl, He()Tb U NPOAYKTHI

eé repepabOTKH

15

[IprpozHble HCTOYHUKU
YIJIeBOZIOPO/IOB:
MIPUPOJHBIY Ta3 U
TIOIyTHBIe He(TSIHbIE
rasbl, He(pTb ¥ NPOAYKTHI

eé repepaboTKH

COOTBETCTBYIOIIMX
XUMHUUYECKUX pPeaklui C
WCII0/Tb30BaHUEM CTPYKTYPHBIX
dbopmyr.

XapakTepu30BaTh UCTOUHUKH
YI/IeBOZOPOJHOTO ChIPbs

(Hed T, MPUPOHBIH a3,
yToJib), CIOCOOBI UX
repepabOTKH ¥ MPaKTUUYeCKOe
TIpUMeHeHHe TI0/TyYaeMbIX
NpoAyKTOB. VICro/ib30BaTh
eCTeCTBEeHHO-Hay4YHbIe MeTOZbI
TI03HaHUS — TIPOBe/IeHue,
Ha0JTIO/IeHre U ONUCaHHe
XUMHUUECKOTO KCIIepUMeHTa
(s1aboparopHble OIBITHI U
MpaKTUYecKue paboThI).
CriepoBars rpaBu/iaM
Oe3omacHo# paboTHI B
naboparopuu rpu
WICTI0/Tb30BaHUN XUMUYeCKOU

1OCybI ¥ 000py0BaHus, a

https://myschool.ed

uwru/

bubmoreka [JOK

https://myschool.ed

u.ru/
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TaK)Ke TpaBU/iaM 00palleHus C
BeIl[eCTBaMH B COOTBETCTBUM C
WHCTPYKLUSMU BBITTOJTHEHHST
nabopaToOpHBIX OMBITOB U
MpPaKTHUeCKUX paboT 1o
TIOTYYeHHIO U U3yUeHUIO
OpraHMYeCcKHX BeIlecCTB.
[pencTaBasTh pe3y/ibTaThl
9KCriepuMeHTa B (hopme 3arucu
yPaBHEHHI COOTBETCTBYIOIINX
peakLuii U [lesiaTh BBIBOJBI Ha
ux ocHoBe. [IpoBOIUTH
BBIUMCJIEHUS [I7IsI OTIpe/ie/IeHust
MOJIEKY/ISIPHOM (POPMYIIbI
OpraHMuecKoro BelleCTBa, 1o

ypaBHEHUIO XUMUUeCKON

peakiuu.

16 | KonrponbHas pabora mo bubmoreka [JOK
paszeny https://myschool.ed
«YT71eBOAOPOABI» u.ru/

17 | IlpegenbHble PackpbiBaTh CMBICT U3ydyaeMbix | bubmoreka [JOK

OJHOATOMHbI€ CITMPTHI:

TIOHSITUM (BBISIBJISITh UX

https://myschool.ed
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MeTaHOJI U 5TaHOJI.

BopgopogHas cBsi3b

18

MHoOroatomMHsle CIIUPTHI:
STUJIEHIVIUKOJIb U

rmaepyuH

19

deHon: cTpoeHUe
MOJIeKy/ibl, hH3UUeCKUe
U XUMHWUeCKHe CBOMCTBA,

TIpUMEHEeHHe

20

Anbperuapi:
dbopmasnbaerus u

auerasnberus. ALeToH

21

OJTHOOCHOBHBIE
npeziesibHbIe
KapbOHOBBIE KHC/IOTHI:

MypaBbHHasl U YKCyCHast

22

[MpakTuueckas pabora Ne
2. «CBoMcTBa pacTBopa

YKCYCHOU KMC/IOTBI»

23

CreapuHoOBasi 1

0OJIEeMHOBAs1 KMCJIOThI, KaK

XapakTepHble TIPU3HAKH),
yCTaHaB/IMBaTh UX
B3aUMOCBS3b, UCII0/Ib30BaTh
COOTBETCTBYIOLLME TTOHSATHUS
TIPU OIMMCaHUM COCTAaBa,
CTPOEHUS U NpeBpalljeHnu
OpraHUYeCKUX COeUHEHUM.
Vicnonb30BaTh XMMUUECKYHO
CUMBOJIUKY [I7Is1 COCTaB/IeHUsI
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOM, COKpPAILIEHHOM)
(hopMyn opraHuYecKrux
BellleCTB. YCTaHaB/IMBaTh
MPUHA/JIe)KHOCTh BelleCTB K
orpeieJIeHHOMY KJacCy Io
COCTaBYy U CTPOEHHIO,
Ha3bIBaTh UX MO
cUcTeMaTru4eCKOu
HOMEHKJ/IaType; TTPUBOJUTh
TPUBHMA/bHbIE HA3BaHUS

OT/leNTbHBIX TIpe/ICTaBUTeeN

u.ru/

bubmoreka [JOK

https://myschool.ed

u.ru/

bubmioreka [JOK

https://myschool.ed

u.ru/

bub6moreka [JOK

https://myschool.ed

u.ru/

bubmoteka [JOK
https://myschool.ed

u.ru/

bubmoreka [JOK

https://myschool.ed

u.ru/

bub6moreka [JOK

https://myschool.ed
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rnpeacTaBUTe/IM BBICHIMX

KapOOHOBBIX KHC/IOT

24

Mbia Kak CO/TA BBICIINX
Kap6OHOBbIX KHC/IO0T, UX

Motollee ZiercTBre

25

CrokHble 3¢HUpbI KaK
TIPOW3BO/HbIE
KapOOHOBBIX KMCJIOT.

FI/I,ELPOJ'II/B CJIOXKHBIX

3¢1poB

26

JKupel: TUIpOIU3,
MpUMeHeHHe,
Ouonoruyeckasi posb

JKUPOB

27

YrneBoppl: cocTas,
K/1accudUKaLuys.
Baxueliie
TIpe/ICTaBUTEN:
I/TI0KO3a, (DpYKTO3a,

Caxapo3a

28

Kpaxmasn u nemnronosa

KaK MIPUPO/IHbIe

KHMCJIOPO/ICO/IePrKaIINX
coeuHeHUM. XapaKTepr30BaTh
COCTaB, CTPOEHHeE,
ripuMeHeHue, hU3nUecKue U
XUMUUECKHe CBOMUCTBA,
Ba)XHEHUIIIHE CTIOCOOBI
TOJTyYeHUs] TUTTMUHBIX
Tpe/[CTaBUTeIeN Pa3IMUHBIX
K/IaCCoB
KUCJIOPO/ICO/ieprKallinX
coeZlMHeHUM (MeTaHoa,
3TaHoO/a, TIULeprHa, (heHoIa,
dbopmanbaerusa,
aleTasb/ieru/ia, YKCyCHON
KUCJIOTBI, TJTFOKO3bI, CaXapo3kbl,
Kpaxmaria, LIeJITF0/I03bI);
BBISIB/ISITh TeHETUUECKYIO CBSI3b
MeXX/1y HUMU U TIOATBePKaTh
eé Ha/lMure ypaBHEHUsIMU
COOTBETCTBYIOIUX
XUMHUYECKUX peakIvi C

VICII0/Ib30BaHUEM CTPYKTYPHBIX

u.ru/

bubmoreka [JOK
https://myschool.ed

u.ru/

bubmoreka [JOK
https://myschool.ed

uwru/

bubmioreka [JOK
https://myschool.ed

uru/

bubmoreka [JOK

https://myschool.ed

u.ru/

bubmoreka [JOK

https://myschool.ed
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T0/IMepbl

¢opmyn. OnurckIBaTh COCTaB,
XUMHYeCKoe CTPOeHue U
rpuMeHeHue YKUPOB,
XapaKTepu30BaTh UX 3HaUeHHe
JUTST YKU3HeIesITe/TbHOCTH
opraHusMoB. Oco3HaBaTh
OMacCHOCTh BO3/I€UCTBUS Ha
JKUBBIE OPraHU3Mbl
oTipe/ie/IeHHBIX OpraHuYeCKUX
BelI[eCTB, MOSICHATh Ha
TIpUMepax CII0COObI
yYMeHbIIIeHUs U
TIpeJIOTBPAIleHHsT UX BPeJHOTO
BO3/IeMCTBUS Ha OPraHU3M
yesioBeKa. VIcrionb30BaTh
eCTeCTBeHHO-HayuHble MeTO/Ibl
TM03HAHUS — TIPOBE/IeHHe,
Ha0JTIO/IeHre U ONUCaHHe
XUMUYECKOro SKCriepuMeHTa
(y1abopaTopHbIe OIBITHI U
MpaKTUYecKue paboThI).

Cnefosars rpasuiam



https://myschool.edu.ru/

0e30r1acHOM paboTHI B
naboparopuu 1pu
WCIT0/Tb30BaHUN XUMHUUE CKOU
rocy/ibl U 060pyoBaHUs, a
TaK)Ke MpaBu/iaM 00palleHus C
BeI[eCTBaMH B COOTBETCTBUM C
WHCTPYKLUSMU BBITTOJTHEHHS
nabopaToOpHBIX OTBITOB U
MPaKTHUeCKUX paboT 1o
TIOTYYeHHIO U U3yUeHUIO
OpraHMYeCcKHX BeIlecCTB.
[pencTaBasTh pe3y/ibTaThl
9KCriepuMeHTa B (hopme 3armcu
yPaBHEHHI COOTBETCTBYIOIINX
peakLuii U [lesiaTh BBIBOJBI Ha
ux ocHoBe. [IpoBOIUTH
BBIUMCJIEHUS [I7IsI OTIpe/ie/IeHust
MOJIEKY/ISIPHOM (POPMYIIbI
OpraHUYecKoro BeIlleCTBa, 110
yPaBHEHUIO XUMUUeCKON
peakiy. CaMOCTOATe/ILHO

I1JIaHUPOBATh M OCYIIEeCTBJ/IATh




CBOIO IMO3HABATEJIbHYIO

AedATe/IbHOCTh; IIPpUHUMaeT

aKTHUBHOE
29 | KonrpospHas pabota o Bubmoreka LIOK
pasgeny https://myschool.ed
«Kucnmopogcogeprkaiiye u.ru/
OopraHuueckue
COoeMHEeHUs»/
Bcepoccuiickas
TIpoBepoYHast paboTa
30 | OO6ijast XapaKTepUCTHKa PackpeiBaTh CMBIC/T M3yUYaeMbIX
a30TCoZepKalux TOHATHH (BBISIBJISITh UX
bubmoteka [JOK
OpraHuueCcKux XapaKTepHble TPHU3HAKH),
. https://myschool.ed
coelvHeHUM / yCTaHaB/IMBaTh UX
. u.ru/
Bcepoccuiickas B3aUMOCBSI3b, UCII0/Ib30BaTh
rpoBepouHasi paboTa COOTBETCTBYIOLL[ME TIOHSATHUS
31 TpY OTMCAHUU COCTaBa, bubmoreka [JOK
AMUHBI: METUIAMUH U -
erna CTPOEHUS U MpeBpallieHui https://myschool.ed
aQHUJIVH )
OpraHUueCKUX COeJUHEHU. u.ru/
32 AMMUHOKMCIIOTHI KaK Vcrionb30BaTh XUMUUYECKYHO

amdoTepHbie
opraHuueckve

CUMBOJIMKY [JId COCTaBJ/IEHUSA

[{eHHOCTH HAy4HOT0 MO3HaHMA
— BOCIIMTAHHE CTPEMJIEHUS K
MO3HAHUIO Cebd U JApPYrux
JIFOZiel, TIPUPO/IBI U 00IIeCTBa, K
T[O/TyYeHUO 3HaHUM,
KaueCTBeHHOTo 00pa3oBaHUs C
yUéTOM JITMYHOCTHBIX UHTEPECOB
u 001116 CTBEHHBIX

noTpeOHOCTeH.
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COeIMHeHNs], UX
Ouosoruueckoe
3HaueHue. [lenTuasbl.
Benku Kak npupopHble
BBICOKOMOJIEKY/ISIPHbIE
CoelMHeHUs

33

OcHOBHbBI€e TIOHSATHS
XUMUU
BbICOKOMOJIEKY/ISIPHBIX
coeZIMHeHUM

34

OcHOBHBIE MeTO/bI
CUHTe3a
BBICOKOMOJIEKYJISIPHBIX
COoeIMHeHU.
[InacTmaccel, Kayuyky,
BOJIOKHA

MOJIEKY/ISIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOM, COKPAILIEHHOW)
(dhopMyn opraHuyecKux
BellectB. OnpesensTb
TIPUHAJIEXKHOCTD BeIIeCTB K
oTipe/ie/IeHHOMY KJIaccCy 10
COCTaBY U CTPOEHHIO,
Ha3bIBaTh UX 110
CUCTeMaThieCcKoi
HOMEHKJ/IaType; MPUBOJIUTh
TPUBUA/IbHBIE HAa3BaHUS
OT/ZeNbHBIX TIPe/iCTaBUTesIeH.
XapakTepu3oBaTb COCTaB,
CTpOeHue, IpuMeHeHue,
¢bu3nueckre U XUMUUYeCKre
CBOICTBA, BayKHEHIIIe
CTI0COOBI MOy UeHUsT
TUTIMYHBIX TTPeJICTaBUTEIeN
a30TCOofiepXKall[iX COeIMHEeHUN
(MeTunaMuHa, TIUMLMHA,
6enkoB). OMMCHIBATL COCTAB,

CTPYKTYPY, OCHOBHbIE

bub6moreka [JOK

https://myschool.ed

u.ru/

bubmoreka [JOK

https://myschool.ed

u.ru/

bubmoreka [JOK

https://myschool.ed

u.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

CBO¥iCcTBa OEJTKOB; MOSICHAATH Ha
nprMepax 3HaueHHue OeskoB
[JJIs1 OpraHKu3Ma uejioBeKa.
Vcronb30BaTh eCTeCTBEHHO-
Hay4HbIe METO/IbI TTO3HAHUS —
Ha0J/TI0/1aTh M OITHCHIBATh
JleMOHCTPaLJMOHHBIN
5KCTIePUMEHT.
CaMOCTOSITe/TbHO M/IaHMPOBATh
Y OCYLeCTBJISITh CBOO
TI03HABaTe/IbHYHO
JiesATeTbHOCTh; TPUHUMATh
aKTUBHOE y4acTHe B
TPYIITIOBOM yueOHOI
JesATebHOCTH BriazeTsb
M3y4aeMbIMH XUMHUYeCKUMU
TIOHSITUSIMU: PaCKPbIBaTh
CMBIC/T U3yUaeMbIX TIOHATHH 1
TIPUMEHSITh 3TU TIOHSATHS TIPU
OTMICAaHWH COCTaBa M CTPOEHHS
BBICOKOMOJIEKY/TSIPHBIX

OpraHMyeCKHX BelecTB, A/




00BsICHEHUSI OT/eMbHBIX
(akTOB U SIB/IEHUH.
Vcnonp30BaTh XMMUUECKYHO
CUMBOJIMKY [i/1s1 COCTaBJ/IeHUs]
CTPYKTYPHBIX (hOpMYy/
Bell|eCTB U YPaBHEHUU
peak1iuii NoavMMepu3aLiy 1
TMO/IMKOH/IeHCALHH.
OnuceiBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOWCTBA Kay4yKOB,
Haunbosiee pacripoCTpaHEHHBIX

BH 0B I1JIaCTMAdCC, BOJIOKOH;

XUMUYeCKUi 3/1eMeHT.
AToM. DneKTpoHHas
KOH(Uryparysi aTOMOB

[Tepropnuecknii 3aK0H
u [lepuoguyeckas
CUCTeMa XMMHUUe CKUX
anemeHToB /. 1.
MeHnpeneeBa, UX CBSI3b
C COBpPeMeHHOU
Teoprel CTPOeHUs!
aToOMOB

PackpbIBaTh CMBIC/T M3y4YaeMbIX
TOHSATUM (BBISIB/IATh UX
XapaKTepHbIe MPU3HAKH),
yCTaHaB/IMBaTh UX
B3aUMOCBSA3b. PacKpbIBaTh
CMBICJT TTePUOJYECKOTO
3akoHa /I. 1. MenpeneeBa u
JIeMOHCTPUPOBATh ero

CUCTEMAaTU3HPYIOLLY1O,

bubmoreka [JOK

https://myschool.ed

u.ru/

bubmoreka [JOK
https://myschool.ed

u.ru/

[{eHHOCTH HAyYHOT0 MO3HaHHA
— BOCIUTAaHUE CTPEMJIEHUS K
MO3HaHWI0 Cce0s ™ JIpyrux
nrofied, MpUpoAbI U 0bIIecTBa, K
TO/TyYeHUIO 3HaHWM,
KaueCTBEHHOTO 00pa3oBaHHUsI C
yU6TOM JITMYHOCTHBIX UHTEPECOB
u 00I11eCTBEHHBIX

roTpeOHOCTEH.
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3aKOHOMEpPHOCTH
V3MEeHEeHMsT CBOKCTB
XUMHYECKUX
3/IEMEHTOB U UX
CcOoeZIMHeHUM Mo
rpyImmnam U nepuozam.
3HaueHUe
MepuoJUYeCKOro
3aKOHA U CUCTeMbI
XUMHYE CKUX
aneMmeHToB [1.1.
MeHpeneeBa B
Pa3BUTUU HAyKH

CTpoeHue BelliecTBa.
XUMHUeCcKasi CBsI3b, eé
BU/IbI; MEXaHU3MbI
obpa3oBaHus
KOBa/IEHTHOM CBSI3H.
BopopogHas cBs3b

BasieHTHOCT®.
OJIeKTPOOTpHLIATe/IbHO
cTb. CTeneHb
okucneHusi. BerjecTtsa
MOJIEKYJIIPHOTO U
HEMOJIeKYJ/ISIPHOTO
CTpOEeHHUs

IloHsaTue o

AUCTIEPCHBIX CUCTEMdAX.

bubmoreka [JOK
https://myschool.ed
u.ruw/
I[eHHOCTH Hay4YHOro MO3HAHUA
Bubmoreka HOK | __ pocryranme crpemnesns k
https://myschool.ed | qosgammo ce6s  u APyTHX
w.rw/ nroflel, NpUpoziel U o6IlecTBa, K
MOy YeHUO 3HaHWUM,
KayeCTBEHHOTO 00pa3oBaHUs C
Bubmioreka HOK | yysrom muunocTHbIX MHTEpecOB
https://myschool.ed | 061LIe CTBEHHBIX
u.ry/ rotpebHOCTEH.
bub6moreka [JOK

https://myschool.ed
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WctunHbBIE N
KOJIJIOW/JHbIe PAaCTBOPBI.
MaccoBas fons
Bell[eCTBa B pacTBOpe

Knaccudukanms u
HOMEHKJIaTypa
HeopraHuueCKUx
COoeIMHeHUM.
leHeTHuecKasi CBsI3b
HeopraHuueCKUx
BeIlleCTB, Pa3/TMUHBIX
KJ1acCOB

Knaccudukanus
XMMHUUECKUX peakiuii B
HEOpraHWuyeCcKou 1
OpraHMYeCcKOu XUMHUU.
3aKOH COXpaHeHUsI
Macchl BelleCTB; 3aKOH
COXpaHeHUs U
TipeBpalleHUs SHeprur
TIPU XUMUUECKUX
peakiusx

CKOpOCTb peakLjuu.
OO6parumble peakIifuy.
XuMuueckoe
paBHOBecHe

10

[MTpakTrueckast paboTta
Ne 1. «Bnusinue

OT/JleNTbHbIX (DAaKTOB U SIBJIEHUM.
Ornpefensite BUZbI
XUMHUUeCKOU CBSI3U
(kKoBaJIeHTHOM, MOHHOM,
MeTaJl/TiyeCKOU, BOIOPOHOM)
B COe/ITMHeHUSIX; THII
KPHUCTa/VTNUeCKON PeIéTKu
KOHKDETHOTO Bell|eCTBa.
OmnpefenaTb BaleHTHOCTb U
CTerleHb OKWC/IeHUsI
XUMHUeCKUX 3JIEMEHTOB B
COeJUHEHUSIX Pa3IMUHOTrO
cocrasa. [TpoBoguts
BBIUUCJIEHUSI C
HCTI0/Tb30BaHUEM TTOHSITHS
«MaccoBas [10J1s1 BellleCTBa B
pactBope». Biazetsb
M3y4aeMbIMU XUMUUeCKUMU
MOHATUAMH. OOBSACHSATD
3aBUCHMOCTb CKOPOCTH
XUMHUYEeCKOM peaki[iu OT

pas3/IMyHbIX (HaKTOPOB.

u.ru/

bubmoreka [JOK

https://myschool.ed

u.ru/
[[€HHOCTH HAyYHOTr0 MO3HaHMA
— BOCIWTaHHWE CTPEMJIEHUST K
[MO3HAaHUIO Ccebs U TUX

bubmioreka [JOK APY

https://myschool.ed

u.ru/

bubmoreka [JOK
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u.ru/

bubmoreka [JOK
https://myschool.ed

JIFOJIel, TIPUPO/IbI U 00IIeCTBa, K
MOy YeHUO 3HaHUM,
KaueCTBEHHOTO 00pa3oBaHUsI C
yUETOM JTMYHOCTHBIX MHTEPECOB
u 00111e CTBEHHBIX

norpebHOCTeH.



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

pa3nMUHbIX (haKTOPOB
Ha CKOPOCTb
XUMHYECKOM peakLn»

11

OJIeKTPOJIUTAYe CKast
aucconyaliys. ITonstue
0 BOZIOPOJJHOM
rioka3sareJie (pH)
pactBopa. Peakumn
WOHHOTO 0OMeHa.
I'upponus
OpraHUYecKUx 1
HeopraHuyeCcKux
BelLleCTB

12

OxucnuTenbHO-
BOCCTaHOBUTEILHbBIE
peakiuu. [TousiTHe 00
3/1eKTPOH3e
pacIiyiaBoB U paCTBOPOB
cosen

Onpenensite Xapakrep
CMellleHHsI XMMUUeCKOTO
paBHOBeCHs B 3aBUCUMOCTH OT
BHeIIIHeTO BO3/IeHCTBUsI
(npunuun Jle latesnse).
CocraBnarh ypaBHeHUs
peaki[uii pa3/InyHbIX THITIOB,
TO/THbIE U COKpAIllEHHbIe
ypaBHEeHUsI peakivii MOHHOTO
oOMeHa, YUMThIBast yCIOBUS,
TIPU KOTOPBIX 3TH peakluu
UAYT 10 KOoHLa. Vcromb30BaTh
€CTeCTBeHHO-HayUHbIe MEeTO/IbI
T03HaHUS — TIPOBe/ieHNe,
HaO/mo/leHre 1 OnrCcaHue
XUMUYeCKOTO SKCTIepUMeHTa
(memMoHCTpaLOHHBIE U
nabopaTopHbIe OIBITHI,
MpaKkTUYeCcKre paboThl): MO
oTipe/ie/IeHUI0 Cpe/ibl BOJHBIX
pacTBOPOB BellleCTB, peakiuii

HMOHHOIr0 0OMeHa, BIIMSHHUIO

bubmioreka [JOK

https://myschool.ed

u.ru/

bubmoreka [JOK

https://myschool.ed

u.ru/
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pa3MuHbIX (haKTOPOB Ha
CKOpPOCTb peakuuid. Crie0oBaTh
MIpaBU/IaM TMOJIb30BaHUS
XUMUYeCKOU MOoCy[0M U
nabopaTopHBIM
obopyoBaHHEM.
[TpencTaBisTh pe3yabTaThl
XUMHUYeCKOT0 SKCTIepUMeHTa B
(dhopMe 3amucu ypaBHeHUM
COOTBETCTBYIOLLIMX pPeakLyi U
JlenaTh BLIBOZBI Ha UX OCHOBE.
[TpoBOAUTE BEIYMC/IEHUS TIO
ypPaBHEHUSIM XUMUYeCKUX
peakiui, B TOM YuCIIe

TeEPMOXUMHUECKHE pvaéTBI

13 | KonrponbHast pabora o
bubmioreka [JOK
paszeny
https://myschool.ed
«TeopeTrueckrie 0CHOBBI
u.ru/
XUMUN»
14 | Metasbl, ux PackpbIBaTh CMbIC/ U3y4yaeMbIx | bubmuoreka [JOK

IMOJIO’KeHHE B

[TeprorueckoM cucTeme

TIOHSITUH (BBIAESATb UX

XapaKTepHble MPU3HAKK) U

https://myschool.ed

[eHHOCTH HAy4YHOro MO3HaHUS
— BOCTMUTaHHE CTPeMJIeHUsS K
Mo3HaHWIO cebs U JApyrux
JIFOZIel, TIPUPO/IbI U 00IIeCTBa, K
MOy YeHUO 3HaHWUM,
KaueCTBEHHOTO 00pa3oBaHUsI C

YUETOM JIMYHOCTHBIX UHTEPECOB
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XUMUYECKUX 3JIEMEHTOB
. . MenpeneeBa u
0COOEHHOCTH CTPOeHHsI
atomoB. O61ue
(busnyecKre CBOMCTBA

MeTa/l/IOB

15

CniaBbl MeTasI1oB.
ONeKTPOXUMHUYE CKUI
PSZ, HarpsDKeHUH

MeTaJ/lJIOB

16

Xummnueckue
CBOMCTBA Ba)KHEHUIITUX
MeTaJI/IoB (HaTpuii,
Ka/THi, Ka/IbIJMi,
MarHui, aIIOMUHUI)
M UX COeIHHeHHH

17

XuMHUuyeckKue
CBONCTBA Xpoma,
MeH H UX
COeIMHEeHUH

18

XUuMHUueckue CBOUCTBA
L[MHKa, JKeje3a U UxX
coeIMHeHUM

19

[TpakTHueckast pabota

TIPUMEHSATDb 3TH TIOHSATHUS TIPU
OTMKCAHWUW COCTaBa U CTPOEHUS
BeII[eCTB, /151 00bsICHEeHHs
OTJleNTbHBIX (DAaKTOB U SIBJIEHUM.
OOBsICHATE 00IIIHE
3aKOHOMEPHOCTH B U3MeHeHUU
CBOMCTB 3JIEMEHTOB —
MeTa/IJIOB U UX COeIMHEHUM C
YUETOM CTPOEHUSI UX aTOMOB U
rosiokeHus B Ilepuoguueckon
CUCTEMe XUMHUeCKUX
anemenToB [. NI. MeHgeneeBa.
XapakTtepr3oBarh (OMMChIBATD)
o0I11ie XUMHUUeCKHe CBOMCTBa
MeTaJl/IOB, UX BaXKHEHIIINX
CcoeIMHeHWUM, MOATBePKJasi 3TO
onucaHue pUMepaMu
ypaBHEHHI COOTBETCTBYIOIIUX
XUMHUUeCKUX Peakijuii;
TpUMeHeHre MeTa/l/IoB B
Pa3IMUHBIX 00/1aCTSIX, a TaKXKe

HCII0/Ib30BAHKUE UX [JIA

u 00IIIe CTBEHHBIX

noTpebHOCTeHA.
u.ru/
bubmoreka [JOK
https://myschool.ed
u.ru/
[EHHOCTH HAyYHOr0 NMO3HaHUS
Bubmoreka IOK | pocnyranme CTpemMJ/IeHus1 K
https://myschool.ed | osgammo  ce6s  u APYTHX
u.rw/ JTIOfIeH, TIPUPO/LI ¥ 00LeCTBa, K
T0JTyYeHUt0 3HaHWH,
bubmoreka [JOK

https://myschool.ed

uwru/

bubmoteka [JOK

https://myschool.ed

u.ru/

bubmioreka [JOK

KaueCTBeHHOI'O O6p&30BaHI/IH C
yqéTOM JIMUHOCTHBIX MHTEPECOB
n OﬁU.[ECTBEHHbIX

roTpeOHOCTEH.
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Ne 2. "PernieHue
3KCIIepUMeHTa/IbHbIX
3ajia4 o TeMe
«MeTanabi»"

20

HewmeTannsl, ux
TI0JI0)KEHUE B
[Tepuoguueckoit
CUCTeMe XMMHUUeCKUX
aneMmeHToB /1. W.
MeHpeneeBa 1
0COOeHHOCTH CTPOeHUsI
aToOMOB

21

dusnueckue CBOMCTBA
HeMeTaslloB.
Annorponus
HeMeTa/l/IoB (Ha
TpyUMepe KHCI0poAa,
cepsl, hochopa u
yI71epofa)

22

XUuMHU4ecKue CBOUCTBA
rajioreHoB, Cephl U UX
CcOoeIMHEeHUM

CO3/1aHUs1 COBPEMEHHBIX
MaTepuasioB U TeXHOJIOTHM.
OmnucpIBaTh CrIOCOOBI 3aIUTHI
MeTaJlJIOB OT KOPPO3UHU.
PackpsIiBaTh CyIIJHOCTb
OKMCJIUTETbHO
BOCCTAHOBUTEJIbHBIX peaKIui
I0Cpe/iCTBOM COCTaBJIeHHUS
3JIEKTPOHHOTO OasaHca 3TUX
peakumii. [IpoBoaUTE peakiuy,
MO TBEPKJAtoII1e
XapakKTepHble CBOWCTBa
H3y4yaeMbIX BelleCTB,
pacro3HaBaTh ONBITHBIM MyTEM
VIOHBI METaJl/IOB,
TIPUCYTCTBYOLLME B BOAHBIX
pactBopax. Mcronb3oBaTh
eCTeCTBeHHO-HayYHble MeTO/bl
T03HaHUA — NIPOBe/ieHHe,
Hab/oZieHre U omnKcaHue
XUMHUYECKOT0 SKCIeprMeHTa

(meMOHCTpaLMOHHBIE U

https://myschool.ed

u.ru/

bubmoreka [JOK
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u.ru/

bubmoreka [JOK
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nabopaTopHbIe OIbITHI,
MpakTHuecKre paboThI).
I[pencTaBasTh pe3y/ibTaThl
XUMHUYeCKOTO SKCTIepUMeHTa B
(dhopme 3amucu ypaBHEeHUM
COOTBETCTBYIOLLIMX pPeakLyi U
JlesiaTh BBIBOZIBI HA X OCHOBE.
CnenoBathb rpaBUiam
TI0/Tb30BaHUST XUMHUE CKOH
MOCyZI01 ¥ 1Tab0opaTOpPHEIM
obopygoBanuem. [TpoBoAKTE
BBIUMCJIEHUS 110 YPaBHEHUSIM
XUMHUUeCKUX pPeakiuii.
CamocTosTeIbHO MJIaHUPOBATh
Y OCYIIECTB/ISITh CBOIO
TM03HaBaTe/bHYIO

AedaTe/IbHOCTb

23

XyMUUecKre CBOMCTBa
a3orta, ¢ocdopa u ux
CcoeIMHEeHUI

24

XUMHUUeCcKue CBOUCTBA
yIneposa, KpeMHUS U

PackprIBaTh CMbIC/ U3y4YaeMbIX
TOHSATUM (BBIZEISATh UX
XapaKTepHble MPU3HAKU) U

IMPUMEHSATH 3TU MMOHATHA ITPU

bubmoreka [JOK

https://myschool.ed

u.ru/

bubmoreka [JOK
https://myschool.ed

I[eHHOCTH Hay4YHOro MO3HAaHUA
— BOCIIUTaHWE CTPeMJIeHUSI K
MO3HaHWI0 ce0s ™ JIpyrux

JIFOJIeH, TIPUPO/ILI U O0IIeCTBa, K
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HX COeJIMHEeHMI

25

[IpumeHeHue
Ba)KHEHIITHX
HeMeTa/I/IOB U UX
COoeIMHEeHMI

26

O06o0b1eHve u
CHUCTeMaTU3aLus
3HAHWUM TI0 TeEMe
«HemeTannbi».
Brunicienus 1o
yPaBHEHUSIM

XUMHYeCKHUX peaKL[I/II\/’I n

TepMOXHUMHUUECKHe
pacuéTsl

27

[MTpakTrueckast paboTta
Ne 3. «Pemenue
9KCTIepUMEeHTaTbHBIX
3a/1a4 10 TemMe
"HemeTassibl'"»

28

KoHntpospHasi pabora
o TemMaM «MeTaJlibI»
u «HemeTanib»

29

Heopranuueckue u
OpraHhveckKue
KHCJIOTBI.
Heopranuueckue u
OpraHhvyeckKue

OTMKCAHWHW COCTaBa U CTPOEHUSsI
BEII[eCTB, /11 OObSICHEHUS
OT/ie/IbHBIX (DAaKTOB U SIB/IEHUH.
OOBsICHATE 001
3aKOHOMEPHOCTH B U3MeHeHUU
CBOMCTB HEMETAJIJIOB U UX
COeJUHEHUU C yUETOM
CTPOEeHUS UX aTOMOB U
rosio>keHus: B [Tepuorueckoit
CUCTEeMe XUMUUeCKUX
snemeHTOB [I. I. MeHeneeBa.
XapakTtepr3oBarh (OMMUChIBATD)
o0I11ie XUMUYeCKHe CBOHCTBa
HeMeTa/UVIOB, UX BaXKHEHIITUX
COeJMHeHUM, TIO/ITBEPKJast 3TO
ornucaHue TIpUMepamMu
yPaBHEHHI COOTBETCTBYIOIIUX
XUMHUUYECKUX pPeakLiil.
XapakTepr30BaTh B/IUSHHE
HeMeTaslJIoB U UX COeUHEHUN

Ha XKWBbI€ OPraHU3MBblI,

u.ru/

bub6mioreka [JOK

https://myschool.ed

u.ru/

bubmoreka [JOK
https://myschool.ed

uru/

bubmoreka [JOK
https://myschool.ed

u.ru/

bub6moreka [JOK

https://myschool.ed

u.ru/

bubmoreka [JOK
https://myschool.ed

uwru/

TOJTyUYeHUI0 3HaHWH,
KaueCTBeHHOTo0 00pa3oBaHus C
YUETOM JIMYHOCTHBIX UHTEPECOB
u 00111eCTBeHHBIX

norpebHOCTeH.
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OCHOBAHUA

30

AmdoTepHbIe
HeopraHuyeckue u
opraHuyeckue
COeJTUHEHUS.
I'eHeTHUeCKas CBSI3b
HeopraHuyecKux 1
OpraHvyveCcKUX BellecTB

31

Ponw xumuu B
obecrieueHuu
9KOJIOTHYE CKOM,
SHepreTUYeCcKou 1
TUILeBOM
0e30macHOCTH,
Pa3BUTHH MeIULIAHBI

OTMCBIBaTh NPUMEHEHHe B
Pa3/IMYHBIX 00/1aCTAX
MPaKTUYeCKOU JiesITeTlbHOCTU
yesioBeka . [TogTBepKAaTh
CyIlleCTBOBaHUE TeHeTUYeCKOM
CBSI3U MeXAY
HeopraHuueCKUMHU
BellleCTBaMH C TTIOMOII[bIO
ypaBHEHU COOTBETCTBYIOIIUX
XUMHUUYECKUX pPeakLiil.
PackpbIBaTh CyIIHOCTb
OKHUC/TUTETbHOBOCCTAHOBUTEJTb
HBIX peakiiuii MoCpeCTBOM
COCTaB/IeHHs1 57IEKTPOHHOTO
OasaHca 3THX peakLyi.
[TpoBOAUTE peakLyy,
TIO/ITBEP>K/JAFOIIIe
XapaKTepHbIe CBOMCTBA
M3yuaeMbIX BelllecTs,
pAacrio3HaBaTh OMBITHBIM My TEM
aHWOHBI, MPUCYTCTBYIOII[HE B

BOJHBIX PacTBOpax.

bubmoreka [JOK
https://myschool.ed

uru/

bubmoteka [JOK

https://myschool.ed

u.ru/
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W crnonp30BaTh eCTeCTBeHHO-
Hay4YHbIe METO/[bI TI03HAHUS —
TpoBeZieHue, HabJTroieHre U
orvcaHue XUMHUYeCKOro
9KCITIePUMEHTA
(meMOHCTpaLMOHHBIE U
nabopaTopHbIe OTBITHI,
NpakTHyeckure paboThl).
[pencTaBasTh pe3y/bTaThl
XUMUYECKOTO FKCTIepUMEHTa B
¢dopme 3anucK ypaBHeHUM
COOTBETCTBYIOIIUX peakiuil U
JlesiaTh BBIBOZIbI HA MX OCHOBE..
CriepoBars rpaBu/iaM
T10/Tb30BaHUST XUMHUUE CKOM
rocyzioii ¥ 1abopaTopHbIM
obopygoBanuem. [TpoBoaUTE
BBIUHCJ/IEHUS 110 YPaBHEHUSM
XUMUYECKUX Peakiyi.
CamocTosTeIbHO T/IAaHKPOBaTh
Y OCYLI[eCTB/ISITH CBOIO

I1103HaBdTe/IbHYIO




JieATeTbHOCTh; TPUHUMATh
aKTHBHOE yJacTHe B
TPYIITIOBOM YueOHOM

AedaTe/IbHOCTH.

32

[TpencraBnenust 06
00LMX HayYHBIX
TPUHLIUTAX
TIPOMBIILIEHHOTO
TIOJTyUeHHST BAXKHEHIIINX
BeI[eCTB

33

UYesnosex B mupe
BeleCTB U MaTeprasioB

34

XUMUSA U 3[0pOBbe
yejioBeKa

PackpbIBaTh poJib XUMHUU B
pelleHnH SHepreTUuecKux,
CBIPbEBBIX U 9KOJIOTMUeCKUX
nipobsieM yesioBeueCTBa,
OTMCBIBaTh OCHOBHBIE
HarpaB/ieHUs] pa3BUTHS
XUMUYeCKON HayKU 1
TeXHOJIOTWU. [IpUMeHsITb
rpaBuia 6e30MacHOro
oOparrieHusi ¢ BelrjeCTBaMH,
WCTIO/b3yeMbIMU B
TOBCeIHEBHOM »KU3HU,
TipaBU/Ia TOBeJIeHUs B 11eJIsIX
cOepeXxeHUs 37I0POBbS U
OKpYy»Katolllel TIpupoAHOU
CpeJibl; TIOHUMATh Bpe[
(oracHOCTb) BO3/elCTBUS Ha
JKUBBIE OPTaHU3MBbI
oripe/ieJieHHbIX BeIlleCTB
cMmblci riokasaresis [TJK,
TIOSICHSITh Ha TIpUMepax
CroCO0bI YMEHbBILeHHUS 1
TIpeJIOTBPAILleHHsI UX BPeJHOTO
BO3/leMCTBUsI. AHa/IM3UPOBaTh
Y KDUTHUUECKU OLIeHUBATh
MH(OPMaLMIO, CBSI3aHHYIO C

bubmoreka [JOK
https://myschool.ed
u.ru/

bub6mioreka [JOK

https://myschool.ed

uwru/

bubmoreka [JOK
https://myschool.ed

u.ru/

[{eHHOCTH HAyYHOT0 MO3HaHHA
— BOCIUTAHUE CTPEMJIEHUS K
MO3HAHWIO Cebd U JApPYrux
JIFOZIeH, TIPUPO/IBI U 00ITeCTBa, K
TO/TyYeHUIO 3HaHWM,
KaueCTBeHHOTo0 00pa3oBaHus C
yUéTOM JIMYHOCTHBIX UHTEPECOB
u 00I111e CTBEHHBIX
roTpeOHOCTEH.



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

XUMUYeCKUMH TIPOL[eCCaMU U
UX B/IMSTHUEM Ha COCTOSIHHE
OKpY>Karolllel cpefbl.
Hcrionb30BaTh Mo/TyyeHHbIe
3HAHWS U TIPe/ICTAB/IeHUS O
cdepax AesTelbHOCTH,
CBSI3aHHBIX C HAYKOU U
COBpEMEeHHBIMHU
TeXHOJIOTUSIMU, KaK OCHOBY
[JIs OpPUEHTAL[UH B BBIOOpE
cBoeli Oyayieit
ripoeccroHaNbHON
JesiTeTbHOCTH. [IpyHHUMaTh
yuacTue B 00CyKeHUH
rpo6sieM XUMUUeCKOU 1
5KOJIOTHYe CKOM
HarpaB/IeHHOCTH,
BBICKA3bIBaTb COOCTBEHHYIO
TTO3UI[HIO TI0 TTpobieMe 1
TIpe/ijiarath BO3MOXKHBIE Ty TH
eé pelleHUs

YUYEBHO-METONYECKOE OBECIIEYEHUWUE OBPA3OBATEJ/IbHOI'O ITPOIIECCA

OBA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI IV/I1 YYHEHUKA

» Xumus, 10 knacc/ 'abpuensa O.C., CnagkoB C.A, OctpoymoB M.I" O611eCTBO € OrpaHUYeHHOM 0TBeTCTBEHHOCThIO «IPOdA»;
AxuonepHoe o01jecTBo «M3marenbcTBo «IIpocBereHre»

» Xumusi, 11 knacc/ T'abpuensa O.C., Cnagkos C.A, OctpoymoB WU.T, O61ecTBO € orpaHUYeHHON OTBeTCTBEHHOCTBIO «/JPODA»;
AxumonepHoe o01jecTBo «M3marenbcTBo «IIpocBereHre»

Bsegure BapuaHT

METOJNYECKUWE MATEPUAJIbI AJ151 YAUTEJIA
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2. O.C.I'abpuensH, N.I.OctpoymoB, «O011iast XMMuUs B TeCTax, 3ajauax, ynpaxkHeHnusx. 11 kmace» — M.: Ipoda, 2023 rog,.
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O 00O Ul A~

OUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbBI CETU UHTEPHET
Beenute _ BBegutenanubiehttp://www.chemnet.ru I'azeta « XuMusi» U calT AJ1s1 yuuTesns «$ Uiy Ha ypOK XUMUN»

http://him.1september.ru Egvnas konnekiusi LIOP: TIpegMeTHast KOIEKLUS « XUMUSI»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuHbIe SKCIiepUMeHThI: Xumusi. Konnekuus Poccuiickoro
o611e06pa3oBaTesIbHOTO MOpTasa

http://experiment.edu.ru AJIXUMUK: caiir JI.FO. AnukbepoBoit

http://www alhimik.ru Bcepoccutickasi onummnuazia lKOIbHUKOB 110 XUMUU

http://chem.rusolymp.ru Opranrnyeckasi XUMusi: 37IeKTPOHHBIN YUeOHUK /1S CPeJHeH LITKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: 37T€KTPOHHBIN yueOHUK http://www hem

i.nsu.ru OTKpBITHIN KOJ/IIeIK: XUMUS
http://www.chemistry.ru JlucTaHLiMOHHasE OJTMMITHAZA TI0 XUMHH: TeJIeKOMMYHHUKALIMOHHBIM 00pa30BaTe/ibHbIN MPOEKT.



