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ITOSICHUTEJIbHASA 3AIINCKA

[TporpaMMa 1o XWMMHWM Ha YpOBHe cpeziHero obirero obpa3oBaHusi pa3paboTaHa Ha OCHOBE
denepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oanuu B Poccuiickort Penepariyi»,
TpebOBaHUI1 K pe3ynbTaTaM OCBOeHUsi (heiepasibHOM 00pa3oBaTe/IbHOW TIPOTPaMMBbI  CpeIHEero
obmiero obpasoBanusi (POIlI COQO), mnpexactaBieHHbIX B @PefiepalbHOM T'OCYAAPCTBEHHOM
obpa3oBatesibHoM cTaHgapte COQO, c yuétom KoHuenmmu TmperojaBaHus yueOHOTO MpeaMeTa
«Xumusi» B 00pa3oBaTesbHBIX OpraHu3anusax Poccubickor dezeparviv, peasu3yroIUMX OCHOBHBIE
oOpa3oBaTesibHble TIPOrPaMMbI, ¥ OCHOBHBIX T0JIO)KeHUA «CTpaTeruvl pa3BUTHUS BOCIIUTAHUS B
Poccutickoit ®@epnepauyu Ha riepuoj Ao 2025 roaa» (Pacriopsbkenue IpaButenbctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TOAXOZI0B K pa3pabOTKe MPOrpaMMbI 10 XMMHU, K OTpe/ie/IeHUI0 001eil cTpaTeruu
o0OyueHusi, BOCTIMTaHUS U Pa3BUTHs 00YyJaroIUXCs CPeiCTBAMU yueOHOro mpeaMeTa «XUMUs» /IS
10-11 kymaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHIeNTyasbHble monokeHuss ®I'OC COO o
B3aUMOOOYC/IOBJIEHHOCTH 1ieJiel, CO/lep)KaHusi, pe3y/bTaToB 00ydyeHUs] W TpeOOBaHWK K YPOBHIO
MO/ITOTOBKU BBIMTYCKHUKOB.

Xumuueckoe — oOpa3oBaHMe, — TIOlyyaemMOe  BBITYCKHMKaMu  001jeoOpa3oBaTe/bHOM
OpraHu3aluy, SIB/ISeTCS HeOTheM/IeMOM YacTbio X 00pa30BaHHOCTH. OHO CIY)KUT 3aBeplIaroIivM
9TAroM peasM3aliiy Ha COOTBETCTBYIOIIEM eMy 06a30BOM ypOBHE K/TFOUEBBIX LIEHHOCTEH, MPUCYIITUX
1[eJIOCTHOM CHUCTeMe XMMHWYeCcKOoro o0pa3oBaHHsl. ODTH LIEHHOCTH KacalOTCsl TIO3HAHUS 3aKOHOB
TIpUPO/ibl, (OPMUPOBAaHUSI MUPOBO33peHUs U 00Iel KyabTYpbl uesioBeKa, a Takke 3KOJIOTHYeCKU
000CHOBAaHHOTO OTHOIIIEHHSI K CBOEMY 3[I0POBbIO U TIPUPOJHOW cpefe. Peanmu3yeTcss Xumuueckoe
oOpa3oBaHue OOyuarOIMXCS Ha YPOBHe cpefHero oOiiero o0pa3oBaHMsI CPeACTBAMH yueOHOTO
npegMeTa «XHUMHUsI», COJlep’KaHHe U MOCTPOeHHe KOTOPOro Orfpefe/ieHbl B POrpaMme Mo XUMHUU C
yuétoM crielfuuKA HaAyKU XUMUU, e€ 3HaueHusi B MO3HAaHWU MPHUPOJbl U B MaTepyaIbHOW >KU3HU
o0IlecTBa, a TaKke C Y4éToM OOLUX Ljefied W TIPUHLUIIOB, XapaKTepPU3YIOLIUX COBPeMeHHOe
COCTOsIHHE CUCTeMbI CpefiHero o011ero obpa3zoBaHust B Poccutickoii ®eiepariy.

XWMUSI KaK 3JIEMEHT CHCTeMbl eCTeCTBEHHBIX HayK WrpaeT 0coOyi0 po/ib B COBPeMEHHOM
L[MBWIN3al[M1, B CO3/JaHUM HOBOW 0a3bl MaTepua/ibHOW Ky/ibTypbl. OHa BHOCHUT CBOW BK/aj B
dbopMHpOBaHME PALMOHAIBPHOTO HAYYHOTO MBIIIEHUS, B CO3/[aHHe [IeJIOCTHOTO Tpe/[CTaB/IeHus 00
OKpY’KalollleM MHpe KaK O e/IMHCTBe MPHUPO/Jbl U uesioBeKa, KOTopoe (OpMHUpYeTCsi B XMMHUU Ha
OCHOBe TIOHMMaHHsl Bell|eCTBEHHOI'0 COCTaBa OKPY)KAroIero MUpa, OCO3HaHHWSI B3aUMOCBSI3U MEXY
CTPOEHHEM Bell[eCTB, UX CBOWCTBAMH 1 BO3MOXXHBIMU 00/71aCTSMU IIPUMEHEHUSI.

TecHO B3aMMOJIEMCTBYSl C APYTMMH eCTeCTBeHHbIMM HayKaMW, XMMUS CTaja HeoTbeM/IeMOUn
YacTbI0 MUPOBOM KYJIbTYPbI, HEOOXOAUMBIM YCJIOBHEM YCITEIITHOTO TPYZA U YKU3HHU KaXKIOro uieHa
obmectBa. CoBpeMeHHasi XMMHUsI KaK HayKa CO3ujaresibHas, KaK HayKa BBICOKMX TeXHOJIOTHMH
HarpaB/ieHa Ha pellieHHe T7100anbHBIX MPo0/eM yCTOMUYMBOTO pa3BUTHS UesioBeYeCTBa — ChIPheBOM,
JHEPreTUUeCKOU, TTUILeBOM, IKOJI0rMuecKol 6e301macHOCTH ¥ OXPaHbI 3710POBbSI.

B cooTBercTBMM C O0UMMU Lje/IIMM U TIPUHIMIIAMHM CpegHero o0iiero o0Opa3oBaHust
cogepkaHue mpeaMera «Xumusi» (10-11 kmaccel, 6a30BbIii ypOBeHb H3yueHHs)) OPUEHTHPOBAHO
MIPEUMYIIIeCTBEHHO Ha OOIIEKY/IbTYPHYIO IIOITOTOBKY OOyuarommxcs, HeoOXOAWMYI) WM [iJIs
BbIDAOOTKM MHPOBO33PEHUECKMX ODUEHTHPOB, YCIEIIHOTO BK/IIOYEHHSI B JKU3Hb COLUYMa,
TIpo/io/KeHUst 00pa30BaHust B pa3/IMUHbIX 00/1aCTSIX, He CBS3aHHBIX HEIOCPe/ICTBEHHO C XUMUeH.

CoCTaBnSOMUMY TIpeaMeTa « XUMUS» SIBJISTIOTCS 6a30Bble Kypchbl — «OpraHuyeckast XUMUsi» 1
«O011ass ¥ HeopraHWyeckasi XUMHsSI», OCHOBHBIM KOMIIOHEHTOM COZlepKaHHUsI KOTOPBIX SIBJISIFOTCS
OCHOBBI 0a30BOM HAayKH: CHUCTeMa 3HaHWM 10 HeOpraHW4Yeckod XWMUH (C BK/IIOUeHHeM 3HAHUW U3
o01eit XumMHuK) ¥ opraHndecko xumuu. dopmMHUpoBaHMe JaHHOW CHCTeMbl 3HAaHWW TIPU W3YyUeHUH



rpegMeTra obecrieuriBaeT BO3MOYKHOCTb PaCCMOTPEHMsI BCero MHOT0oOpa3usi Bell[eCTB Ha OCHOBE
OOIIMX TIOHSATUM, 3aKOHOB M TeOPHI XUMUHU.

CTpyKTypa cojep)kaHus KypcoB — «OpraHuueckas Xumusi» U «OOIIass ¥ HeopraHudeckas
XuMus» chOpMUpOBaHa B TIpOrpaMMe IO XMMHM Ha OCHOBE CHCTEMHOTO TIOAXOZAa K WU3YUeHUIO
yuebHOro Marepuana 4 00ycC/OB/ieHa WCTOPUUECKH OOOCHOBAHHBIM pa3BUTHEM 3HaHUN Ha
orpefie/IEHHBIX TeOpeTUUYecKMX YpoBHsX. Tak, B Kypce OpraHMueCKOW XUMHM BelljeCcTBa
paccMaTpUBAIOTCS Ha YPOBHE K/IaCCUYeCKOW TeOpUM CTPOEHHs] OpPraHWYeCKUX COeJUHEeHHH, a TaKkKe
Ha YPOBHe CTePEeOXUMHUUECKUX W 3IeKTPOHHBIX TIPe/ICTaB/IeHU 0 CTpoeHuH BelrjecTB. CBesieHUs1 00
M3ydyaeMbIX B Kypce BeIllecTBaX MJalOTCSi B Pa3BUTUM — OT YIJIeBOJOPOJAOB [0 CAOXKHBIX
OMOJIOTHYEeCKN aKTHMBHBIX COeJAWHeHHN. B Kypce opraHndeckoil XWMHUM TIOMyuyalOT pa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO 0011[ero 00pa3oBaHMs MepBOHAYa/bHbIE TIPe/[CTAB/IEHUS O
XUMHUUECKOW CBSI3W, K/IaCcCU(MUKALIMOHHBIX TIPHU3HAKaX BEIeCTB, 3aBUCHMOCTH CBOMCTB BEIeCTB OT
WX CTPOEHHs], 0 XUMHUUeCKOU peakIvH.

[Tog HOBBIM YI7IOM 3peHHs B TMpeamere «XHMHs» 0a30BOro YpOBHsS pacCMaTpPUBAETCSI
M3yueHHbII Ha YypPOBHe OCHOBHOTO 00ijero o0pa3oBaHUs TeOpeTHUYeCKWd marepuan u
dakTosoruueckre CBeZieHUs O BellleCTBaXx U XUMHUUECKOW peakiuu. Tak, B UaCTHOCTH, B Kypce
«O01iass ¥ HeopraHuuveckasi XWMHs» OOYYarolUMCS TIPeAOCTaB/SETCS BO3MOXKHOCTb OCO3HATh
3HayeHHe TepUoINYeCcKOro 3aKoHa C 00IeTeopeTUYeCKUX M MeTOA0JOTUYeCKUX TO3ULIMH, Ty0ske
TIOHATh UCTOPHUYECKOoe M3MeHeHHe (DYHKIMI 3TOTr0 3aKOHa — OT 0000Iarolei 0 00bsCHSIomeNH 1
TMPOTHO3UPYIOLIEH.

EpuHas cucremMa 3HaHWM O Ba)KHEMIIIMX BellleCTBaX, MX COCTaBe, CTPOEHWH, CBOMCTBaX M
MpUMeHeHNUH, a TakKKe O XUMHUUeCKHX peaklUsiX, WX CYIIIHOCTH M 3aKOHOMEPHOCTSIX MpOTeKaHWs
JorionHsietcs B Kypcax 10 w11 KkjaccoB  371eMeHTaMU  COJep)KaHusi, HMeHLUMU
Ky/JIbTYPOJIOTMUECKUN W TIPUKIAJHOM XapakTep. OTWU 3HAHUS CIOCOOCTBYIOT TIOHUMAaHUIO
B3aMMOCBSI3U XUMUU C APYTMMH HayKaMH, PaCKpbIBalOT €€ poJib B M03HaBaTeIbHOW 1 MPaKTUUeCKOu
JlesiTeNTbHOCTH UesioBeKa, CrIocOOCTBYIOT BOCITUTAaHUIO YBaXKeHUs K TPOLIeCCy TBOpPYeCTBa B 00/1acTu
TEODUM W TIPAKTUUECKUX TIPUIOKEHHUH XWMHH, TIOMOTAlOT BBITYCKHUKY OPHWEHTHPOBATHCS B
00I11eCTBEHHO W JIMUHOCTHO 3HAaUMMBbIX TTPO0/IeMax, CBA3aHHBIX C XUMUeH, KpUTHUEeCKH OCMBIC/TUBATh
VHPOpPMALIMI0O U TPUMEHSATb e€ [jisg TIOTIOJIHEeHWs 3HaHWM, pelleHUs WHTe/IeKTyalbHbIX WU
9KCTIepUMEHTa/IbHbIX HCC/Ie0BaTeIbCKUX 3a7au. B 1iesioM coziepkaHue yueOHOTO TpeaMeTa
«XUMUsI» [IaHHOTO YPOBHS U3yueHHsI OpPUEeHTHMPOBAHO Ha ¢opMHUPOBaHHE Y O00YJaroImIUXCs
MHPOBO33pEHUeCKOW OCHOBBI J/s1 TOHWMaHus GUI0COMCKUX HeH, TaKUX KakK: MaTepuasibHOe
e/IMHCTBO HEOPraHWUeCcKOro M OpPraHUYeCcKOro MHUpa, O0YC/IOB/IEHHOCTh CBOWCTB BeI[ECTB WX
COCTaBOM U CTpOEHHeM, TI03HaBaeMOCTb TMPHUPOJHBIX SIBJIEHUN MyTEM 3KCIIepUMEeHTa U pelleHUs
MIPOTUBOPEUM MeXy HOBBIMH (DaKTaMHd W TeOPETHUECKUMH TPeJIIOChTKaMH, OCO3HaHHWe POJIH
XUMUM B PEIeHUHM 3KOJIOTHUECKUX Tpo0JieM, a Takke MpobsieM cOepe>keHUs] SHepreTHyecKux
PeCcypcCoB, ChIpbsl, CO3/IaHHsI HOBBIX TeXHOJIOTHUN U MaTepHasioB.

B maHe pelieHUst 3aZiau BOCTIMTAHUSI, Pa3BUTHS M COLIMAM3ALMM OOYUarOIUXCsl TIPUHSTHIE
MporpaMMoi 10 XWMUW TIOAXOAbI K OTpeJe/IeHUI0 COJep)KaHusl W TIOCTPOeHUs TipefMeTa
NpelyCMaTpUBalOT (OPMHUPOBAaHHE YHUBEPCA/ILHBIX YueOHbIX [eMCTBUM, HMeMIUX 0a30Boe
3HaueHue [T pa3/IMUHbIX BUIOB /1eATeIbHOCTHU: pellleHus MMpobsieM, MoucKa, aHaiu3a U 00paboTku
vHbopMallii, HeoOXOAUMBIX [Jis TIPUOOpeTeHWs OIbiTa TMPAKTUUECKOW W UCC/eZjoBaTeTbCKOM
JesiTe/IbHOCTH, 3aHUMaroIIel Ba)KHOe MeCTO B TTI03HAHWN XUMHUH.

B mpakTHKe TperolaBaHusl XMMUY KakK Ha YPOBHe OCHOBHOTO 00I1iero o6pa3oBaHusl, Tak U Ha
yPOBHe cpefiHero obiiiero o6pa3oBaHusl, IPU OTpeie/IeHUH COo/iepKaTe/IbHOM XapaKTepHUCTHKH 1iefeit
W3yueHHs TIpeJMeTa HarpaB/eHHeM I[1ePBOCTeIIeHHOW 3HAaUMMOCTH TPAJAWI[MOHHO TIPU3HAETCS



dbopMHpOBaHHE OCHOB XHUMHUECKOM HAyKd Kak 00/acTh COBPEMEHHOrO0 eCTeCTBO3HAHMS,
NIPaKTUYeCKON /leATeNlbHOCTH UYesioBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C
METOZMUECKOW TOUKU 3PEHHUS TaKOW TMOAXOM K OMpeZie/IeHHI0 1ie/ield U3yUyeHus TpeiMeTa sIBJ/ISeTCS
BITOJTHE OTPaB/aHHbIM.

CornacHO /laHHOW TOUKe 3peHHs TJIaBHbIMU LIeJISIMM H3y4deHHusi TpegMeTa «XWMHUs» Ha
6a3oBoM ypoBHe (10 —11 KJ1.) ABASIOTCS:

e (dopMHUpOBaHWE CHCTEMbl XWMMUECKHWX 3HaHMM KakK BaKHeMllleld COCTaB/IsOIIei
€CTeCTBEHHO-HayuyHOW KapTMHbI MHpa, B OCHOBE KOTOPOW Jie)KaT K/IHOUeBble TIOHATHS,
dbyHIaMeHTalbHbIe 3aKOHBI W TEeOpUM XHWMHH, OCBOEHHe s3blKa HayKd, yCBOeHHe W
MOHMMaHWe CYI[HOCTH /IOCTYIHBIX 000OIIeHWH MHUPOBO33DEHUECKOr0  XapaKTepa,
03HAKOMJIEHHE C UCTOpUEel X Pa3BUTHS M CTAHOB/IEHUS;

e (opMHUpOBaHWe W DPa3BUTHE TIPeJCTaB/IeHUN O HAayUHBIX MeTO/ax TO3HaHWs BeIeCTB U
XUMHUYECKUX pPeakIvid, HeoOXOAUMBIX [Jisi IPUOOpeTeHNsI yMeHHUH OpUEHTHPOBAThCS B MUPE
BeIleCTB U XHWMHUUECKUX SIBJIeHWH, WMEIOIIUX MeCTO B TIpUPOZe, B TPAKTUUECKOU WU
TOBCeJHEBHOU YKU3HHU;

® Da3BUTHe YMEHHUI U CIIoCOO0B JesiTeJIbHOCTH, CBSI3aHHBIX C HabmogeHneM U 00BbsiCHeHHeM
XUMHUUYECKOTO 3JKCIIeEpUMeHTa, CoO/ifofieHneM TipaBWi  Oe30macHOro  oOparleHusi ¢
BeIlleCTBaMM.

Hapsiny c aTum, copepskaTe/ibHasi XapaKTepUCTHKa Liefiel W 3afiau M3ydyeHUsl TipeMeTa B
TporpaMMe M0 XMMHH yTOUHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMHU NPUOPUTETAMH B
cucteMe cpefHero obirero obpa3oBaHus. CerofiHs B IIpPerofiaBaHUM XWMHK B OOJIbIIeN CTereHu
OTHAETCS TIPeATIOUTEeHHe MTPAKTUYECKOW KOMITOHEHTe COZlep>KaHusi 00y4eHHUsi, OPUeHTUPOBAaHHOM Ha
TIO/ITOTOBKY BBIITYCKHHMKA 00111e00pa3oBaTe/IbHOM OpraHU3alivy, B/a/ieroIlero He HabopoM 3HaHUH, a
(b yHKLMOHATBHOM TPAMOTHOCTBIO, TO €CTh CIIocobaMu ¥ YMeHUsIMUA aKTUBHOTO TI0JTyueHUs 3HaHUN 1
TIpPUMEHEeHUsI UX B PeasTbHOM JKU3HU [I/Isl pellieHNst TPaKTUYeCKUX 3aziau.

B cBsI3u ¢ 3TMM TIpy M3yueHUU mpeiMeTa «XUMUsI» JOMUHHUPYIOIee 3HaueHHe MPHUOOpeTaroT
TaKue Lie/I1 U 3a/laui, Kak:

azlanTarnyst 00yJaromuXcss K YCJIOBUSM JUHAMUYHO pPa3BUBAIOIIEroCcs MUpPA, (OPMUPOBaHHUE
WHTe/UIeKTyaJbHO Pa3BUTON JIMUHOCTH, TOTOBOM K camMooOpa3oBaHHIO, COTPYAHHUYECTBY,
CaMOCTOSITE/ILHOMY TIPDUHSATHIO TPaMOTHBIX peIIeHWH B KOHKPETHBIX >KU3HEHHBIX CUTYalUsiX,
CBSI3aHHBIX C BEIIeCTBAMU U X MPUMEHEHUEM;

¢dopmupoBaHre y 00yJaroL[UXCsl K/IFOUeBbIX HAaBLIKOB (K/TFOUEBBIX KOMITETEHLIMH), UMEIOIIX
yHUBepCaJbHOe 3HaueHWe [jisi pas3/IMuHbIX BHJIOB JesTebHOCTU: pelleHHs TpobseM, TMOHUCKa,
aHamm3a ¥ 00paboTKu HHMOpMalUK, HEOOXOAWMBIX /i1 TPUOOpPeTeHUs OMbITa [JesTeTbHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOe MeCTO B TI03HAHWM XWMWH, a TakKXKe /IS OLeHKH C TIO3ULUN
9KOJIOTMUECKOM 0€30T1aCHOCTH XapaKTepa B/IMSHUS BEIIeCTB U XUMHUYECKUX TIPOLIECCOB Ha OPraHU3M
yesIoBeKa U TIPUPOJHYIO CPeAy;

pa3BUTHE TI03HABATeJbHBIX WHTEPECOB, WHTE/JIEKTYaJbHBIX W TBOPUECKUX CITOCOOHOCTeN
00yJarIUXCs: CIOCOOHOCTH CaMOCTOSITE/IbHO TPUOOpeTaTh HOBbIE 3HAHWS [0 XUMHH B
COOTBETCTBUM C >KM3HEHHbIMU TOTPeOHOCTSIMM, MCII0/Ib30BaTh COBpeMeHHble WH(OpMalOHHbIe
TeXHOJIOTUM [IIs1 TIOWCKA W aHa/iM3a yuyeOHOW M HayuyHO-TIOMYJISIPHOM MH(OPMAI[UH XUMHUYECKOTO
CoJiepyKaHuSsT;

dopmHpoBaHre U pa3BuUTHEe y OOYYarOIMXCS aCCOLMAaTUBHOTO W JIOTMUECKOrO MBbIILIIeHHS],
HabJTroZIaTe TIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPble 0COOEHHO HeOoOXOAUMbBI, B YaCTHOCTH,
TIpY TUITaHUPOBAHUH U TIPOBEZIEHUH XUMHUUECKOTO IKCIIePUMEHTa;



BOCTIMTaHUe Y 00ydJaromuxcst yoex1éHHOCTH B TYMaHHUCTHUUeCKOM HaIrlpaBJIeHHOCTU XUMUH, eé
Ba)XHOM POJM B pellieHUH T/100aIbHBIX MPO0/IeM PalOHATBHOTO TTPUPO/[OTI0/Ib30BaHMs, TIOTIO/THEHUST
JHEPreTHUeCKHUX PEeCypCOB M COXPAHEHUs TIPUPOAHOTO PaBHOBECHs, OCO3HaHWs HeOOXOAUMOCTH
Oepe)XHOTO OTHOIIIEHWS K TIPUPOZie U CBOEMY 37I0POBBIO, a Takke TMpHOOpeTeHUs OIlbITa
WICTI0/1b30BaHKsI TIOJyYeHHbIX 3HAHWUMW [1J1s1 IPUHSTUSI TPAMOTHBIX pellleHHWH B CUTYyalUsiX, CBSI3aHHbIX
C XUMHUYEeCKUMHU SIBJIEHUSIMU.

B yueGHOM muiaHe cpeziHero o6iero oOpa3oBaHHs TipegMeT «XHUMHsS» 0a30BOro ypoOBHS
BXOZIUT B COCTaB MpeiIMeTHOMN 00siacT «ECcTecTBeHHO-HayUYHbIe TTPeIMEeThI».

OO11iee YMC/IO YacOB, OTBEAEHHBIX /I WU3yUeHWs XUMHM, Ha 0a30BOM ypPOBHe CpeIHEero
obiriero obpa3oBanwus, coctaBsier 68 yacoB: B 10 knacce — 34 vaca (1 yac B Hezento), B 11 Kacce —
34 yaca (1 yac B Hejie/Tt0).

COJEPXAHUE OBYYEHUA
10 KJTACC
OPT'AHNYECKASA XUMUSA

TeopeTHueckne 0CHOBbI OPraHUYeCKOH XUMHUH

[IpeqMeT opraHWuecKod XWUMHUU: e€é BO3HUKHOBEHHWE, pa3BUTHE U 3HaueHUWe B TIOJyYeHUU
HOBBIX Bell[eCTB U MaTepuasoB. Teopusi CTPOeHHs1 OpraHUuecKux coefuHeHri A. M. ByTniepogsa, eé
OCHOBHbIe TOJIoKeHUusi. CTPyKTypHble (OpMy/ibl OpraHUYecKUx BelecTB. ['oMosiorus, u3omepusi.
XuMuUeckasi CBsI3b B OpraHU4eCKMX COeJUHEHUSIX — OZJMHapHbIe U KpaTHbIE CBSI3U.

[pencraBneHve o kKaaccuduKalyMyd OpraHAYecKUX BelllecTB. HoMeHK/aTypa OpraHUuecKux
coeIMHEHUM (CUCTeMaTHUecKas)) U TPUBUAJIbHbIE Ha3BaHUSl BaKHEUILMX TpeACTaBUTe/el K/1acCOB
OpraHUueCKUX BeIecTB.

OKCIllepuMeHTa/lbHble MeTO/bl M3yueHUusi BelleCTB M WX IIpeBpallleHUi: O03HaKOMJeHHe C
obpa3ilaMy OpraHWuYeCKUX BeIeCTB WM MaTepuajaMd Ha WX OCHOBE, MO/Ie/IMPOBaHHE MOJIEKYJT
OpraHuYecKUx BellecTB, HabO/rO/leHHe U OTMCaHUe [IeMOHCTPAL[MOHHBIX OIBITOB IO TPeBpalleHUI0
OpraHUYeCKUX BeIleCTB TIPYU HarpeBaHUH (TU1aBjieHne, 0OYT/IMBaHNE U TOPeHHE).

Yrinesopopoanl

ANKaHbl: COCTaB W CTpOEHWe, TOMOJIOTUYECKWM psf. MeTaH M 3TaH — [pOCTelIve
Tpe/iCTaBUTe/IM a/JKaHOB: (U3nWUecKre U XMMHUYecKue CBONCTBa (peakijuM 3aMelleHUs] U TOpeHwUs),
Haxo)K/leHue B TIpUpo/ie, ToJydeHre U TIpUMeHeHue.

AJKeHbI: COCTaB W CTpPOEHHe, FOMOJIOTMUeCKUM psifi. DTWeH U TIPOMueH — TpocTeiiive
Tpe/iCTaBUTe/IM  alKeHOB: (U3WUecKue W XHWMUYecKuWe CBOMNCTBa (peakiuM THUIPUPOBaHUS,
rajioreHMpoBaHus, TUipaTalliy, OKUC/IeHUS U IOJIMMepPU3aLivn), oyyeHre U IpYUMeHeHue.

Ankapvensl: Oyraguen-1,3 u metunOyTtagueH-1,3: CTpoeHWe, Ba)KHeWIe XHUMHYeCKHe
cBoMcTBa (peakuys noaumepusanuun). [losyueHre CHHTEeTUUECKOTO KayuyKa U pe3UHBbI.

AJKWHBI: COCTaB M 0COOEHHOCTH CTPOEHHs, TOMOJIOTUUECKUN Psifi. AT[eTH/IeH — TIPOCTeNIINiA
rpe/icTaBUTe/lb aJKWHOB: COCTaB, CTpoeHUe, (U3UUeCKWe W XUMUYeCKrhe CBOWMCTBA (peakiuu
TU/IPUPOBAHUS, Ta/IOreHUPOBAHUS, TUpaTal[iK, TOPeHUs ), TIo/IyueHue U puMeHeHHe.

Apenbl. beH3os: cocraB, cTpoeHue, GU3MUeCKHe M XUMUUeCKWe CBOHCTBa (peakiuu
rajlioreHUpOBaHUsI M HUTPOBaHUS), TMO/JydeHWe W m[puMeHeHuWe. Toayon: cocmas, cmpoeHue,
¢usuueckue u xumuueckue ceolicmea (peakyuu 2a102eHUPOBAHUSI U HUMPOBAHUs!), NOAyuYeHue U



npumeHeHue.  TokchuyHOCTb  apeHOB. ['eHeTnueckasi CBSI3b  MeXAy  YIJIeBOJODPOZAMH,
TIPUHA/IIEXKAIMMU K Pa3/InyHbIM K/IaccaM.

[IprpozHbIe HCTOYHUKHU YT1€BOAOPOAOB. [IpupoiHbIl Ta3 U MoTyTHbIe HeTsHbIe ra3el. HedTh
u eé mpoucxoxaeHue. Criocobbl mepepaboTKM HepTU: TeperoHKa, KpeKWHT (TepMUuecKui,
KaTaJMTHUeCKWi), muposin3. [IpoykTel iepepaboTku HedTH, WX TTPUMeHeHHe B POMBIIIUIEHHOCTH U
B ObITy. KaMeHHBII yro/ib ¥ MPOAYKTHI ero repepaboTKu.

OKCIlepUMeHTa/lbHble MeTO/Ibl M3yueHUsl BelecTB M WX IIpeBpalljeHUi: O03HaKOMJIeHWe C
obpa3iiamMy TulaCcTMacC, KayudykoB W pe3uHbl, Kosviekiun «HedTb» U «YTonb», MozelIupoBaHHe
MOJIEKYJl YT/IeBOJJOPOZOB U TajIOreHOTIPOU3BOHBIX, TIPOBeieHNe PAaKTUYeCKON paboThI: MoTyyeHue
3TU/IeHa U U3yuyeHue ero CBOMCTB.

PacuétHele 3aaun.

BbIuncieHust I0 ypaBHEHHIO XMMUYeCKoW peakiuu (Macchl, 00béMa, KomMyecTBa MCXOJHOTO
BellleCTBa W/ MPOJYKTa PeakIvU 10 W3BeCTHbIM Macce, 00BEMY, KOJIMUeCTBY OZHOTO M3 UCXOJHBIX
Bell|eCTB WY NPOAYKTOB peaKLin).

Kuciopoacoaep:xaiiyie oprannuecKie coeHeHUs

[lpenenbHble OAHOATOMHBIE COMPTHL. MeTaHOM W 3TAaHOM: CTpoeHuWe, (u3MUeckue U
XMMHYeCKHe CBOWCTBA (peakLuM C AaKTHUBHBIMKA MeTas/ulaM{, Ta/loTeHOBOJ0PO/aMH, TOpeHue),
rpuMeHeHue. BoopoaHble CBSI3W MeXy MOJeKyjlaMu CUPTOB. [leliCcTBHe MeTaHOJIa U 3TaHoJIa Ha
OpraHu3M uesioBeKa.

MHoroaTtomMHble CIUPThL. DTUIEHTJIMKO/b U TJIMLEPUH: CTPOeHUe, (U3NYecKue U XUMUYeCKue
CBOMCTBA (B3aMMO/JEICTBUE CO 11le/IOYHbIMKA MeTa/ljlaMi, KaueCTBeHHasl peakijusi HA MHOTOaTOMHbIe
cnupThl). JlelicTBHe Ha opraHu3Mm uesnoBeka. [IprMeHeHVe Ty eprHa ¥ STUIEeHTJIUKOJISL.

deHOM: CTpoeHHWEe MOJMEKY/bl, (U3NUYECKHe U XUMUUYecKHe CBOMCTBA. TOKCMYHOCTH (peHoJa.
[TpumeneHue deHona.

Anbperugipl U kKemoHbl. Popmainbzerus, aletanbAerus: CTpoeHre, pusnueckrie U XUMU4yeckue
CBOMCTBAa (peakLUMM OKHWCIEHUS U BOCCTAHOB/EHWS, KaueCTBEHHble peaklUH), TMOoayyeHUe U
rpUMeHeHuUe.

O/JHOOCHOBHBIE TIpe/ie/IbHble KapOOHOBbIe KHC/IOTBL. MypaBbUHAasi M YKCYCHasi KHC/IOTBIL:
CTpoeHHe, (pu3nuecKkue U XUMUUYeCKHe CBOWMCTBa (CBOMCTBa, 0OIMe [ Kjacca KUCIOT, peakiys
STepuUKalvM), TOnydyeHue U TipuMeHeHWe. CTeapyHOBasi W OJIeMHOBasi KHC/IOTHl Kak
TPe/ICTaBUTEe/IM BBICIIMX KapOOHOBBIX KUC/IOT. MbUla KakK COJM BBICIIMX KapOOHOBBIX KHCJIOT, WX
Mololljee JefCTBYe.

CnoxkHble 3¢Hpbl KakK TPOM3BOJHbIE KapOOHOBBIX KHUCJOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupel. I'mgposus xxupos. IIpumeHeHue XupoB. broornyeckas poJsib KUPOB.

YrneBoabl: cocTaB, KnaccuduKalys yrieBoZoB (MOHO-, AW- U monucaxapuibl). ['roko3a —
MPOCTeMIINIT MOHOCaxapyj: OCOOEHHOCTH CTPOEHUsI MOJIEKY/bl, (QU3NYecKrue U XUMHUeCKHe
CBOWCTBa (B3auMogeicTBue ¢ ruapokcugoMm Meau(ll), okucieHre amMMuauHbIM pacTBOPOM OKCHZA
cepebpa(l), BoccTtaHOBneHHWe, Opo’keHHE TJIFOKO3bI), HAXOXKIEeHHe B TIPUPOZie, TPUMEHEeHUe,
6uosiornyeckast posib. @oTocuHTe3. PpyKTO3a KaK M30Mep I/IHOKO3bI.

Kpaxman u nenntonos3a Kak NpUpojHble monumepbl. CTpoeHMe Kpaxmazna U Lie/jTH0/I03bl.
dusnueckKre U XMMUUeCKre CBOMCTBa Kpaxmasa (TUAPO/IN3, KaueCTBeHHAas peakLusi C HOJOM).

OKCIlepUMeHTa/IbHble MeTO/bl M3yuYeHMsl BeIleCTB W MX [peBpallleHui: NpoBeJeHue,
HabJTroIeHre U OTMCaHWe JeMOHCTPAI[MOHHBIX OMBITOB: FOPeHHe CITUPTOB, KaueCTBeHHbIe pPeaKI|U
OIHOATOMHBIX CIUPTOB (OKUC/IeHWe »3TaHona okcugom wmeau(Il)), MHOroaTOMHbBIX COUPTOB
(B3auMogielicTBUe riuLiepuHa ¢ ruzgpokcuzgom Meau(Il)), anbaeruzioB (oKvcCaeHWe aMMHAUHBIM




pactBopoMm okcuza cepebpa(l) u ruzapokcugom meau(Il), B3anmopelicTBHMe Kpaxmajga C HOJOM),
TIPOBe/IeHre MPaKTHUeCKOW PabOoThI: CBOMCTBA paCTBOPA YKCYCHOMN KUC/IOTHI.

PacuéTHble 3aaun.

BbIuncsieHust 0 ypaBHEHHIO XMMUYeCKOW peakiuu (Macchl, 00béMa, KomMyecTBa MCXOJHOTO
BeIlleCTBa WY MPO/IYKTa peakLiy 110 M3BeCTHBIM Macce, 00bEMyY, KOMUYEeCTBY OJHOTO M3 UCXO/HBIX
BeIlleCTB WU MPOJYKTOB peaKL1H).

A3oTcopieprKallie OpraHu4yeckre coeZIUHeHUs.

AMMHOKHCIOTBI Kak amM(oTepHble OpraHuueckvde coefuHeHUs. PuU3MuUecKre W XUMHUYeCKHe
CBOMCTBa aMMHOKUCJIOT (Ha MpyMepe T/HLKHa). bruosoruueckoe 3HaueHre aMUHOKUC/IOT. [lenTHabL.

benku kak mnpUpo/iHble BBICOKOMOJIEKYJISIDHble coefuHeHus. IlepBuuyHasi, BTOpUYHAs U
TpeTUYHasi CTPyKTypa OenkoB. XWMHUeCKHWe CBOWCTBA Oe/KOB: TUAPOJM3, [eHaTypaLys,
KaueCTBeHHbIe peakKliy Ha OesKu.

OKCriepyMeHTalbHble MEeTOZbl H3yuYeHHsl BeLjeCTB U MX IpeBpalljeHdil: HabmofgeHue U
OTMCaHWe /IeMOHCTPALIMOHHBIX OTIBITOB: JIeHaTypauysi Oe/IKOB TIPH HarpeBaHWM, IBeTHbIE Peakiiu
OeKoB.

BbICOKOMO/1eKY/IAPHBIE COeJUHEeHUSs

OCHOBHbIE TIOHATHS XUMHM BBICOKOMOJEKY/SPHBIX COeJUHEeHHI: MOHOMep, IoJIMMep,
CTPYKTYPHOe 3B€HO, CTelleHb IOMMepU3aliiy, CpefHss MoJleKy/spHasi Macca. OCHOBHblE MeTOZbI
CHHTe3a BbICOKOMOJIEKY/ISIPHBIX COeZJMHEHUI — O/IMMepU3aLiyisl U MOMKOH/eHCaLysl.

OKcriep¥MeHTaIbHble MeTO/bl M3yueHWs BelleCTB W MX TpeBpalljeHUid: O03HaKOMJIeHHe C
obpasrjamMu IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC, KayuyKOoB.

MexxnipeiMeTHbIe CBSI3U.

Peanu3auyisi MeXXrpeJMeTHBIX CBsi3eli TMpPU M3yuyeHUM opraHuuecko xumuu B 10 Kiacce
OCYIIIeCTB/ISIETCSL Uepe3 UCI0/Ib30BaHUe KakK OOIMX eCTeCTBEHHO-HAYYHBIX IMOHSATHH, TaK U MOHATHH,
SIBJISIFOLLIUXCST CHCTEMHBIMU [IJ151 OTZe/IbHbIX TTPeMEeTOB eCTeCTBeHHO-HayuyHOr o LIUK/Ia.

OO11e ecTeCTBeHHO-HayuyHble TIOHSTHS: sIBJIeHWe, Hay4YHbIM (akT, TUIOTe3a, 3aKOH, Teopus,
aHanM3, CUHTe3, KiaccuuKays, IepUoJUYHOCTb, Hab/ro/ileHre, W3MepeHHe, SKCTepUMEHT,
Mo/ieTMpOBaHue.

du3nka: marepus, SHeprus, macca, aToM, 3JIeKTPOH, MOJIeKyJa, SHepreTUUeCKU! YpOBEHb,
BeIIleCTBO, Teso, 00bEM, arperaTHoe COCTOSIHHE BeIlecTBa, (hM3HUecKre BeMUNHBI M eJUHULBI WX
V3MepeHHUsl.

Buonorusi: Knetka, opraHusM, Ouocdepa, obmeH BelecTB B oOpraHusMme, (OTOCHHTE3,
Ovo/I0rUeCcKH aKTUBHBIE BelljecTBa (Oe/Ku, YTeBO/Ibl, )KUPbI, ()epMEHTHI).

I'eorpaduisi: MUHepaJibl, TOPHBIe TTOPO/ibl, TT0JIe3HbIe UCKOMaeMble, TOTIIUBO, PECYPCHI.

TexXHOJIOrus: MuIlleBble MPOJYKThI, OCHOBBI PaljMOHA/JbHOIO IWTaHMs, MOMOLUEe CPeJCTBa,
JleKapCTBeHHble M KOCMeTHYecKHe TperiapaThl, MaTepua/bl M3 HWCKYCCTBEHHBIX M CHHTETUYeCKUX
BOJIOKOH.

11 K/TACC
OBIIAA 1 HEOPTTAHUYECKASA XUMMUSA
TeopeTnueckne 0CHOBbI XUMHUH

XUMHUECKUM 371eMeHT. AToM. $apo aroma, u30TOmbl. OJIEKTPOHHass — 000JiouKa.
OHepreTuyeckre YpOBHH, TMOAYPOBHU. ATOMHBIe OpOWTand, S-, p-, d- smeMeHThl. OcobeHHOCTH



pacripejie/ieHUs1 37IeKTPOHOB T0 OpOUTansiM B aToMaxX 3/IeMEHTOB TIePBbIX UEeTHIDEX [1ePUO/IOB.
OneKTpOHHasi KOHQUrypaiusi aTOMOB.

[leprognuecknii 3akoH U [leproguueckas cucrema XUMUYecKux »sjemeHTtoB [I. .
MenpeneeBa. CBsi3b NepyuouUecKoro 3akoHa U Ilepyuogrueckoil CUCTeMbl XUMUYECKHUX 3/1EMEHTOB
O. N. MeHjeneeBa C COBpPeMEHHOM TeopHell CTpOeHHSI aTOMOB. 3aKOHOMEPHOCTH H3MeHeHHs
CBOWCTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM TMPOCTBIX U CJIOXKHBIX BEIeCTB [0 IPyMraM U
repuoziaM. 3HaueHue Nepruouuyeckoro 3aKOHa B pa3sBUTHM HayKHU.

CrpoeHue BelllecTBa. XuMuyeckasi CBsi3b. BU/ibl XuMrueckoi CBs3u (KOBajieHTHasi HeroJisipHasi
Y TIofsipHasi, MOHHAs!, MeTa/l/inueckasi). MexaHu3mbl 00pa3oBaHMsi KOBaJIeHTHONM XMMHUUECKOUW CBSI3U
(oOMeHHBIH u JIOHOPHO-AKIeTITOPHBIN). BopopoaHasi CBSI3b. BasieHTHOCT®.
ONeKTpoOTpULIaTe/IbHOCTh. CTerneHb OKUC/IeHUs. VIOHbI: KATUOHBI ¥ aHUOHBI.

BemjectBa MOJIEKYISIDHOTO U HEMOJIEKY/ISIDHOTO CTPOeHMsl. 3aKOH IIOCTOSTHCTBA COCTaBa
BellleCcTBa. TUMbl KPUCTA/UIMUECKUX PELISTOK. 3aBUCUMMOCTb CBOWCTBA BelleCTB OT TUMA
KPUCTa/IJINYeCKON Pel&TKU.

[lonsTve o pucriepcHbIX cucteMax. VICTWHHBIE W KOJIJIOWJHBIE pacTBOpbl. MaccoBasi #oJs
BellleCTBa B paCcTBOPe.

Knaccudukauysi HeopraHuueckux coefHeHWHA. HoMeHKnaTypa HeopraHMUeCKHX BeLeCTB.
['eneTnyeckast CBSI3b HEOPraHWUYECKUX Bell[eCTB, IIPUHA/JIeKallUX K pa3/IMYHbIM KJlacCaM.

Xumunyeckasi peakuusi. Knaccudukaius XUMUYeCKMX peakUydid B HeOpraHUueckou u
OpraHMuYecKoOM XMMHH. 3aKOH COXPaHeHHsI MacChl BelleCTB, 3aKOH COXPaHeHUsl M TMpeBpallleHus
SHEepPryu Mpu XUMUUECKUX peakLUsiX.

CKOpOCTh peakluy, eé 3aBUCHUMOCTb OT pa3lMWyHbIX (akTopoB. OOpaTUMble peakLUH.
Xumunyeckoe paBHoBecue. DakTopbl, BAUSIOLIME Ha COCTOSIHAE XMMUUeCKOro paBHoBecusi. [TpyuHimn
JIe llaTesnbe.

OrekTposTHUecKasi auccorauus. CuibHble U crabble 3mekTposuthl. Cpefa BOJHBIX
PacTBOPOB BeLLeCTB: KUC/Iasl, HeWTpasibHasi, Li{e/l0YHasl.

OKHC/IUTeTbHO-BOCCTAHOBUTEJIbHBIE PEaKLIUH.

OKCriepyMeHTaIbHbIe METO/IbI M3YUeHHsI Bel|eCTB U WX TPeBpalleH id: JeMOHCTPALUs TaOJIuI]
«[leprognueckass cucreMa XUMUYecKHMx 371eMeHTOB [I. W. MeHzeneeBa», W3ydyeHHe Mojesei
KPUCTA/UTMYECKUX DEHIETOK, HaO/IofieHHe U OIMCaHWe JeMOHCTPAIMOHHBIX U J1abOpaTOPHBIX
OMBbITOB (pa3/no)kKeHWe MepoKCHa BOJOpOJa B MPUCYTCTBMU KaTajau3aTopa, OINpejiesieHHde Cpefibl
PacTBOPOB BeI[eCTB C TIOMOIIBbI0 YHUBEPCA/JILHOTO HWHAMKATOpPa, peaklMM HOHHOTO 0oOMeHa),
NpOBeJieHre TPAKTUYeCKOW paboThl «BrusHMe pa3MuHbIX (AKTOPOB Ha CKOPOCTb XUMUYECKOM
peakLin».

PacuétHsle 3asaun.

Pacuétel Mo ypaBHEHUSM XUMHYECKHWX Deaklidid, B TOM UHCJie TePMOXUMHUECKHEe PaCUéThl,
PacuéThl C UCMOJIb30BaHUEM TOHSTHSI «MaCcCOBasi 10J1s1 BellleCTBa».

Heopranunueckass xumus

Hemetannel. TTosnoxxeHne HemeTasnioB B [lepuognueckoi cucteMe XUMUUECKUX 37ieMeHTOB [].
. MeHeneeBa 1 0COOEHHOCTH CTPOEHHUsI aTOMOB. PU3HUeCcKHe CBOMCTBA HEMETAJI/IOB. AJVIOTPOTHS
HeMeTaJlJIoB (Ha IpUMepe KUC/IopoZa, cepbl, Gpocdopa u yrieposa).

XVMUYecKue CBOKWCTBA BayKHEMIIINX HEMeTa/uIoB (TajloreHoB, cepbl, a3oTa, (ocdopa, yriaepoa
1 KpeMHUS) U UX CcoeIMHeHUM (OKCHU/I0B, KUC/IOPOZCO/iep KalliuX KUC/IOT, BOJOPO/IHbIX COeMHEHNH).

[IprMeHeHVe Ba)KHEUILIMX HEMETA/VIOB U UX COeJUHEHUM.

Mertannel. [lonoxxeHve Meta/uioB B Ileproanueckoi cucteMe XUMHAYECKUX 3jiemeHTOB [I. U.
MenpeneeBa. Oco0eHHOCTH CTPOEHHS 3JIEKTPOHHBIX 00070ueK aTOMOB MeTasuioB. OO1iue



¢usnyeckure cBoiictBa MetasuvioB. CIIaBbl MeTassioB. JJIEKTPOXUMHUUECKWN Ppsifi HarpsKeHU
MeTaslloB.

XYMHUUeCKHe CBOMCTBA BaXKHEWIIIMX MeTa/IJIOB (HaTpUM, Kauk, KaJlbLWid, MarHUi, aJlfOMUHUHY,
L[UHK, XpOM, >KeJie30, Me/ib) U UX COeJJUHEeHHH.

O61me criocobbI rosrydeHrst MeTas/uioB. [IprMeHeHHe MeTaslioB B ObITY U TeXHUKE.

OKcrieprMeHTa/IbHble MeTO/Ibl U3YUeHHs BellleCTB M UX TpeBpallleHuil: u3yueHrue KOJUIeKL[UU
«MeTasuibl ¥ CIjiaBbl», 00pa3lioB HEMETasl/IoB, pellieHre SKCIepUMeHTaIbHbBIX 3a/lad, Hab/toieHre 1
OTMCaHWe JIeMOHCTPAIIMOHHBIX M JJaOOPAaTOPHBIX OIBITOB (B3aMMOEUCTBHE THIPOKCHA aTFOMUHUS
C pacTBOpaMH KUCJIOT U 11je/ioueld, KaueCTBeHHbIe PeakLiy Ha KaTUOHbI MeTaJIIOB).

PacuéTHble 3agaum.

PacuéTbl Macchl BelrjecTBa WM 00bEMa ra3oB 10 W3BECTHOMY KOJIMUECTBY BeleCTBa, Macce
Ui 06bEMY OTHOTO M3 y4yaCTBYIOIIMX B peaklMU BelecTB, pacuéTbl Macchl (00bEMa, KOIMuecTBa
Bell|eCTBa) NMPOJYKTOB Peakl[1iu, eC/Iu OJHO 13 BeleCTB UMeeT IPUMECH.

XUMHUA U )XU3Hb

Pose xumuu B obecrieueHWH SKOJIOTMUYECKOM, SHEpreTUYecKod M THIeBod 0Oe30macHOCTH,
pa3BUTUM MeJWLMHbL. [IOHATHe 0 HAyUYHBIX MeTo/ax M03HaHMs BellleCTB U XMMUYEeCKUX peakL1il.

[pesncraBnenys 06 OOUMX HAayYHLIX MPUHLWIAX TPOMBIIJIEHHOTO TIOMyUYeHUsT BaXKHEHIINX
BeLL|eCTB.

YenoBek B Mupe BeleCTB M MaTepuajioB: Ba)KHeHIlMe CTPOWTe/IbHble MaTepuasibl,
KOHCTPYKLIMOHHbIe MaTepuasbl, Kpackd, CTeK/J0, KepaMuKa, MarTepuasbl [ 3/IeKTPOHUKH,
HaHOMaTepHaJibl, OpraHuUecKre U MUHepasibHbIe yI00peHus.

XuUMUS U 3[,0pOBbe YesioBeKa: MpaBu/ia UCI0Ib30BaHKUS JIeKapCTBEHHBIX TperaparoB, MpaBuia
6e301acHOro UCI0/1b30BaHUs TIperapaToB ObITOBOM XMMUY B TIOBCEHEBHOM KU3HMU.

MekripeIMeTHbIE CBSI3H.

Peanu3aniyisi MeXXpeIMETHBIX CBsi3eid TpY M3y4yeHUM 001jeil 1 HeopraHWn4eCcKou xuMud B 11
KJlacCe OCYIIeCTBIISIeTCsl uepe3 MCII0/Ib30BaHWe KaK OOIMX eCTeCTBeHHO-Hay4YHbIX TOHSITHM, TaK U
TIOHSITUM, SIBJISTFOLUXCS CUCTEMHBIMU J1J151 OTJie/IbHbIX MPe/IMEeTOB eCTeCTBEeHHO-HAYYHOI0 LIMKJIa.

OO1mye ecTeCTBeHHO-Hay4HbIe TIOHSTUS: HayUHBIA (DaKT, THUTIOTe3a, 3aKOH, TeOpHs, aHa/lu3,
CUHTe3, K1accuduKalysi, epuoAUYHOCTb, Hab/TtoieHre, SKCIIepUMEeHT, MOZieJTUpPOBaHre, U3MepeHue,
sIBJIEHUE.

du3nka: Marepusi, 3Heprusi, macca, aTroM, 3/eKTPOH, TMPOTOH, HEWTPOH, MOH, W30TOIl,
Pa/IM0AKTUBHOCTb, MOJIEKYJ/la, SHEpreTUYeCKWid ypOBeHb, BeIIeCTBO, Tesio, 00BEM, arperaTHOe
COCTOsIHME Bell[eCTBa, (U3nUecKre BeJIMUMHBI U eJUHULIbI UX U3MepeHUs, CKOPOCTb.

Bbuosnorusi: KeTka, opraHu3M, 3KocucTeMa, 6uocdepa, Makpo- ¥ MUKpPO3/IeMeHThl, BUTaMUHBI,
0OMeH Bell|eCTB B OpraHu3Me.

['eorpaduisi: MUHepaJibl, TOPHBIE MTOPO/ibl, TI0JIe3HbIE UCKOMaeMble, TOTI/IMBO, PECYPCHI.

TexHoOnorusi: XUMUUeckass INPOMBILIIEHHOCTb, MeTa/JTyprus, MPOM3BOJCTBO CTPOUTEIbHBIX
MaTepuasos, CeMbCKOX035IMCTBEHHOE TIPOM3BO/CTBO, nuieBas TIPOMBIILLJIEHHOCTD,
dapMarieBTHUECKasi TIPOMBIIIEHHOCTb, TIPOM3BO/ICTBO KOCMETHUECKUX TperaparoB, MPOU3BO/JCTBO
KOHCTPYKL[MOHHBIX MaTepUasoB, 3/IeKTPOHHAs! POMBIIIEHHOCTb, HAHOTEXHOJIOTHU.

[NIAHNPYEMBIE PE3YJIBTATBI OCBOEHUA I[TPOI'PAMMEBI 110 XM HA FA30BOM
YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHHKA

JINUHOCTHBIE PE3YJIbTATDBI



@®I'OC COO ycraHaBnuBaeT TpeOOBaHMs K pe3y/bTaTaM OCBOeHHs1 00yuaroIMUCs TIPOrpaMM
cpefHero obujero o6pa3oBaHMsl (JTMYHOCTHBIM, MeTarlpeJMeTHbIM M TIpefMeTHbIM). HayuHo-
MeTO/IMYeCKOW OCHOBOM /I/1s1 pa3pabOTKH MJIAHUPYEMBIX Pe3y/IbTaTOB OCBOEHHS ITPOTPAMM CPEeIHETO
o611iero o6pa3oBaHUs SIBJISIETCS CUCTEMHO-/IeATeTbHOCTHBIN TIOJXO/I.

B coOTBeTCTBMM C CHUCTEMHO-[eSTeJIbHOCTHBIM TIOJXOZOM B CTPYKTYpe JIMYHOCTHBIX
pe3y/IbTaTOB OCBOEHHs MpejiMeTa «XUMHsI» Ha YPOBHe cpefiHero o01ero o6pa30BaHUs BbI/€TE€HBI
C/leyrolye COCTaBIIsIOLIMe:

0CO3HaHWEe O0yYaroIIUMHUCST POCCHIMCKOM TPa)KIAHCKOW WAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIpe/ie/IeHUIO;

Ha/IMuye MOTUBALIMU K 00yueHHIo;

1ieJIeHarpaB/ieHHOe DPa3BUTHe BHYTPEHHUX YOEXIEeHWH JIMYHOCTH Ha OCHOBE KJTFOUEBBIX
L[eHHOCTel ¥ UCTOPUUeCKUX TpaJuLnii 6a30Boi HAyKW XHMUM;

TOTOBHOCTb W CIIOCOOHOCTh OOyuaroIMXCsi DPYKOBOJCTBOBAThCSI B CBOEM [1eSITeIbHOCTH
L|eHHOCTHO-CMBIC/IOBBIMA ~ YCTaHOBKaMH, TMPUCYIIMMH  LeJIOCTHOM  CHUCTeMe  XHMHUeCKOro
obpa3oBaHus;

Ha/IMuMe MPaBOCO3HAHUS SKOJIOTMUECKON KY/IbTYPbI U CIIOCOOHOCTH CTaBUTh LieJId U CTPOUTH
)KU3HEeHHbIe T/1aHbI.

JINUHOCTHBIE pe3y/bTaThl OCBOEHHS MpeiMeTa «XUMUSI» JOCTUTAIOTCSl B eIMHCTBe yueOHOMU U
BOCIIUTATe/bHON /leATe/IbHOCTY B COOTBETCTBMM C T'YMaHMCTUYECKHMH, COLMOKYJIbTYPHBIMH,
JYXOBHO-HDAaBCTBEHHBIMH IIEHHOCTSIMA M WJeajlaMd POCCUHCKOTO TPaKAaHCKOro 0OIIecTBa,
NPUHATEIMEA B 0OIleCTBe HOPMaM{ U TIpaBW/IaMU TI0BeJIeHHs, CIIOCOOCTBYIOLMMHU TIpoLieccam
CAMOTIO3HAHMSI, CAMOPa3BUTHSI M1 HDAaBCTBEHHOT'O CTAaHOBJIEHUS] TMYHOCTH 00YUarOIUXCsl.

JINUHOCTHBIE pe3y/bTaThl OCBOEHUS TipegMeTa «XUMHsI» OTpaXkatoT C(HOPMUPOBAHHOCTD
OTIbITa TI03HABATeIbHOW U MPAKTUUeCKOW /1esiTe/TbHOCTH 00yUaroLXCsl TI0 peayn3alii PUHSTHIX B
o011jecTBe [IeHHOCTeH, B TOM UKCJ/Ie B YaCTH:

1) rpa)k/JaHCKOro BOCIIUTAHHA:

OCO3HaHHUs O0YYaroIIMMHCS CBOMX KOHCTUTYLIMOHHBIX TpaB M 00si3aHHOCTeH, yBaKeHHUs K
3aKOHY U MPaBOIOPSJKY;

NpeJCTaB/leHUss O COLMa/JbHBbIX HOpPMax M IpaBWIaX MeXJ/IMYHOCTHBIX OTHOLUeHW! B
KOJI/IEKTHBE;

TOTOBHOCTU K COBMECTHOH TBOPUYECKOW [esiTeJIbHOCTH TPU CO3[aHUU YueOHBIX IPOEKTOB,
pelieHUH yueOHBIX ¥ NT03HaBaTe/IbHBIX 3a/ja4, BHITIOTHEHUH XUMUYEeCKHUX SKCTIePUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh ¥ TIPUHUMATh MOTHBBI, HAMEPEeHUsI, JIOTUKY ¥ apr'yMeHTbI APYTUX TPH
aHaJiM3e pa3/IMuHbIX BUJOB yueOHOMU JiesiTe/TbHOCTH;

2) NaTpHOTHUUYeCKOr0 BOCIUTAHHA!

L|eHHOCTHOT'O OTHOILIeHUSI K UCTOPUUECKOMY U HayYHOMY Hac/le[IUI0 OTeueCTBeHHOW XUMUM;

yBa)kKeHMsl K IpoLiecCy TBOpYeCTBa B 00/1aCTH TeOPUM U MPAaKTUUeCKOro NPUMEeHEeHUs] XUMUH,
OCO3HaHHs TOTO, YTO JIOCTHKEHHSI HayKHd eCTb pe3y/bTaT [JIMTeNbHBbIX HaO/IF0ieHH, KPOIIOT/IMBbIX
9KCTIepUMeHTabHbIX TTOMCKOB, TIOCTOSIHHOTO TPY/la YYéHbIX U MPAKTUKOB;

VHTepeca U N03HaBaTe/IbHbIX MOTHUBOB B ITOJIyUeHUH U MOC/Ie/IyIOIeM aHa/lu3e UH(pOpMaLu o
repe/IoBbIX JOCTWKEHUSIX COBPEMEHHOM O0TeueCTBeHHOW XUMUHY;

3) IyXOBHO-HPABCTBEHHOr0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HaHUsl, STUUECKOr0 NTOBe/IeHNUsI;

CIIOCOOHOCTH OLIeHMBATh CUTYAlL[UM, CBSI3aHHbIE C XUMUYECKUMU SIBJIEHUSIMU, W TIPUHUMATh
0CO3HaHHbIe pellieHNs], OpUEHTUPYSICh Ha MOPaJIbHO-HPaBCTBEHHbIe HOPMbI U LIEHHOCTH;



TOTOBHOCTH OL|eHMBAaTb CBOE TIOBeJeHWe U TIOCTYIIKM CBOMX TOBapyilell C TO3ULIUiI
HPABCTBEHHBIX U TTPABOBLIX HOPM U 0CO3HaHHWe T0C/IeACTBUM ITUX MTOCTYIKOB;

4) hpopMupoBaHus Ky/JIbTYPbI 30POBbS:

TOHMMaHUs 1|eHHOCTel 370poBoro u 0Oe3omacHoro obpa3a >KW3HH, Heo0XO0AUMOCTU
OTBETCTBEHHOT'0 OTHOILIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U TICUXUUeCKOMY 3/]0POBBIO;

cobumroieHus TIpaBU/T 6e30TacHOTO 00parllleHusl C BEI|eCTBaMU B OBITY, TTIOBCEJHEBHOH >KU3HU U
B TPY/I0BOM /leTe/IbHOCTH;

TIOHMMaHWS LIEHHOCTH MPaBW/1 WHAWBUAYaTbHOTO U KOJIJIEKTUBHOTO 0€30TacHOT0 TIOBe/IeHHs B
CUTYaLMsIX, YTPOXKAIOIIUX 37,0POBBIO U KWU3HU JIIOJiel;

OCO3HaHUs TIOCTEeJCTBUM WM HENpUSTHS BpeJHBIX TpuUBbiueK (yroTpebseHUs aKOroJis,
HapKOTHKOB, KypeHUs);

5) TPy/I0BOr'0 BOCIIUTAHUS:

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/Ie[j0BaTebCKON  J1esiTe/TbHOCTH,
0011[eCTBEHHO IM10/1e3HOM, TBOPUECKOH U IPYTUX BU/IAX AesTeTbHOCTH;

yCTaHOBKA Ha aKTUBHOE YyuyaCTHMe B pelleHWU MpPaKTUYeCcKMX 3ajay COLMa/IbHOU
HarpaB/IeHHOCTH (B paMKax CBOero Kjacca, LIKOJIbI);

MHTepeca K MpakTUYecKoMy U3yuyeHHI0 Tpodeccuid pa3IMuHOro poJia, B TOM UMC/Ie Ha OCHOBe
TIpUMeHeHUsI TIpe/IMeTHBIX 3HaHUM M0 XUMUU;

yBa)KeHUS1 K TPYAY, JIOASIM TPy/ia U pe3y/bTaTaM TPY0BOU JesiTellbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WMHAMBU[YalbHOM TpaekTopuu oOpa3oBaHusi, Oyzyiieid
npodecc U peasu3aliii COOCTBEHHBIX JKHU3HEHHBIX TJIAHOB C YUYETOM JIMYHOCTHBIX WHTEPEeCOB,
CrIocoOHOCTeH K XMMUH, UHTEPECOB U TIOTPeOHOCTelH 00111eCTRa;

6) 3K0/10ru14ecKoro BOCHUTaHUA:

9KOJIOTMUECKHU 1[e/1ec000pa3HOr0 OTHOIIEHWS K TIPUPOJie, KaK MCTOUHWKY CYIIeCTBOBAHUS
>KW3HHU Ha 3emiie;

TOHMMaHUs T700a7bHOTO XapaKTepa 3KOJIOTMUeCKHX Ipo6sieM, BUSHHUST KOHOMUUYECKUX
TIPOLIECCOB Ha COCTOSTHHE TIPUPO/HOM U COL[MaTbHOM Cpe/ibl;

0CO3HaHUsI HEeOOXOJUMOCTU WCIOb30BaHUSI AOCTWKEHUM XUMWW [Jis1 PeIIeHUs BOMPOCOB
paLMOHaIbHOTO TIPUPO/OTI0/Ib30BaHUS;

aKTHMBHOT'O HEeNpUATHUS [JeNCTBUM, TPUHOCALLMX BpeJl OKpYy Karolljel NIPUPOSHOU Ccpefie, YMeHUs
MIPOTHO3UPOBaTh Heb/aronpusiTHbie SKOJ0THYecKUe TOC/eICTBUS MpeArpUHUMaeMbIX AeUCTBUN U
rpe/loTBpaLlaTh UX;

Ha/lMyusi Pa3BUTOTO SKOJOTMYECKOrO MBbIIIJIEHNs], 3KOJIOTUUeCKON Ky/bTyphl, OIbITa
JIesiITe/IbHOCTH  9KOJIOTMUeCKOW  HamlpaB/eHHOCTH, yYMeHHWs  pYKOBOACTBOBaTbCSI WMU B
T03HaBaTe/IbHOM, KOMMYHHUKAaTUBHOW U COL[MA/IbHOM TPAKTHUKe, CIIOCOOHOCTU W YMEHHsI aKTHMBHO
TIPOTHUBOCTOSITh H/I€0JIOTHN XeMO(hoOHH;

7) 11leHHOCTH HAay4YHOr'0 IT03HAHMS:

c(hOpMHPOBAaHHOCTU MHUPOBO33pE€HUSs, COOTBETCTBYIOLLETO COBPEMEHHOMY YDOBHIO pPa3BUTUS
HayK{ U 0011[eCTBeHHOU TIPaKTHKY;

NMOHWMaHUs crequdUKAd XUMHUM KaK HayKd, OCO3HaHusi eé poau B (OpMHpPOBaHUM
PalMOHAIFHOTO HAYYHOTO MBbIIIJIEHNs], CO3JJAHUM I1[eJIOCTHOTO TIpe/ICTaBeHUs 00 OKpYy»Karoliem
MUpe KaK O eIMHCTBe TIPHUPOAbI U YesioBeKa, B TMTO3HAHWH MPUPOJHBIX 3aKOHOMEPHOCTel 1 pellieHUU
1po6JieM coOXpaHeHUsi PUPOJHOTO PABHOBECHSI;

yOexxiéHHOCT B 0CO0OM 3HAYMMOCTH XUMUHU [JIsi COBDEMEHHOW LMBWIM3AaLMU: B eé
I'YMaHUCTHUUeCKOM HarpaB/ieHHOCTM U Ba)KHOW DOMM B CO3[j@aHUM HOBOW 0a3bl MarepuaabHOM
KY/IbTYPBbl, pellleHud T100anbHbIX TP00J/ieM yCTOMYMBOTO Pa3BUTHS Ue0BeYeCTBa — ChIPhEBOM,



9HepreTUUeCKOH, MUIIEBOM U 3KOJIOTHUYeCKOW 0e30TacHOCTH, B Pa3BUTUM Me[ULIMHBI, 0becrieueHUN
YC/IOBUH YCTIEITHOTO TPY/a ¥ KOJIOTHYeCKU KOM(POPTHOM )KU3HU Ka>KI0ro usieHa o0I1iecTBa;

eCTeCTBeHHO-HayYHOW  TpPaMOTHOCTU: TIOHUMAaHUsS  CYL[HOCTA  METOZ0B  TI03HaHUS,
HCTI0/Ib3YEMBIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH MWCIIO/Ib30BaTh TOydYaemble 3HAHUS IS
aHa/M3a U 00bSICHEHUS SIBJIeHUH OKPY)KaloIL[ero MUpa M MPOUCXO/AIINX B HEM U3MeHeHUl, YMeHUs
Jenath 000CHOBaHHbIE 3aK/FOUEHUS Ha OCHOBE HAyUHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LIe/bIO
TI0JTy4YeHHs1 JOCTOBEPHBIX BbIBO/IOB,;

CTIOCOOHOCTH CaMOCTOSITE/TbHO WCIIO/Ib30BaTh XUMUYECKUe 3HAHUS /IS pellleHHs TipobieM B
peasibHBIX XKU3HEHHBIX CUTYaLIUSX;

WHTepeca K M03HaHUI0 U UCCTIe[J0BaTeIbCKOM [1esiTe/IbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HeNpephIBHOMY 00pa3oBaHMI0O M CamMo00pa3oBaHMIO, K
aKTUBHOMY TI0/TyU€HHI0 HOBBIX 3HAHUWM 110 XUMUW B COOTBETCTBUM C KU3HEHHBIMU TTOTPEeOHOCTAMU;

WHTepeca K 0COOeHHOCTSIM TPyZa B Pa3/IMUHbIX chepax rnpodecCHoHaTbHOU AesTeTbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

MeTtarnpe/MeTHbIe pe3y/bTaTbl OCBOEHUsI y4eOHOro rpeameTa «XUMUsI» Ha YPOBHeE CPeZIHEro
ob1jero o6pa3oBaHus BK/IIOYAIOT:

3HauMMble 15 (OPMHUPOBaHUSI MMPOBO33peHUsT OOyuaroIUXCsi  MeXXAUCLUIIMHApHbIe
(MexxnipeiMeTHBIE) OOIleHayJYHbIe TIOHSATHS, OTPa)karoll[ie I1eJIOCTHOCTh HAYYHOW KapTHUHBI MUpa U
cneli(rKy MeTO/IOB TIO3HAHUs, MCIO/b3yeMbIX B €CTeCTBEHHbIX HayKax (Marepusi, BelleCTBO,
SHeprusi, siBJieHne, TIPoLiecc, CUCTeMa, HayuHbId (akT, MPUHLIUIL, TUTIOTe3a, 3aKOHOMePHOCTh, 3aKOH,
Teopwsl, UCC/IeIoBaHue, HaO/TI0[eHre, U3MepeHue, SKCIIepUMEHT U IpyTHe);

yHUBepCa/bHble yueOHbIe AelcTBUsl (TIO3HaBaTe/lbHble, KOMMYHUKAaTHBHbIE, DETY/ISTHBHBIE),
obecrieunBaroiyie dhopMrUpoBaHue (GYHKIIMOHATILHOM TPaMOTHOCTH W COI[MA/IbHOM KOMITETEHIUH

00yJarIUXCs;

Cr1Ioco6HOCTh oOyuaromuxcsi ~ WCIO/Mb30BaTh ~ OCBOEHHBbIE  MEXAUCLUIIMHAPHbIE,
MHPOBO33peHYeCKHe 3HaHUS U YHHUBepCasbHble yueOHble eiiCTBYS B [103HABATEIbHOW M COL[HAIbHOMN
TIPaKTHKe.

MertaripefMeTHbIe  pe3yabTaThl  OTPaXkalOT — OB/aJieHWe  YHUBEPCAJbHBIMU  ydeOHBIMU
ro3HaBaTe/IbHbIMU, KOMMYHUKATUBHBIMU U PETy/ISITUBHBIMU [1eHCTBUSIMHU.

OB/1aieHre YHUBEPCA/IbHBIMH YUeOHBIMH MO3HABaTe/IbHBIMHU AEHCTBUAMU:

1) 6a3oBbIe JTIOrHUECKHUE AeHCTBUA:

CaMOCTOSITEJILHO ~ ()OPMY/IUPOBaTh MW aKTyaJW3UpOBaTh MpoOseMy, BCECTODOHHEe eé
paccMaTpuBaTh;

oTipefieiATh LN [IesiTe/IbHOCTH, 3aZlaBas TapamMeTpPbl W KDUTEPUM UX JIOCTYKeHWs,
COOTHOCHTB Pe3YJIbTaThl JIeSITeJIbHOCTH C TIOCTaBI€HHBIMU LIe/ISTMH;

WCTI0/Ib30BaTh TIPU OCBOEHWM 3HAHWW TIPUEMBI JIOTUUECKOTO MBIIIJIEHUsT — BbIEJSATh
XapakTepHble TIPU3HAKW TOHATUMA W yCTaHAB/IMBaTh WX  B3aWMOCBSI3b,  HCII0/Ib30BaTh
COOTBETCTBYIOIIHE TIOHATHUS /151 OOBSICHEHHSI OT/I€TbHBIX (D)AaKTOB U SIBJIEHU;

BbIOMPATh OCHOBAHUS U KPUTEPHUU [Jisl KJlaCCU(PUKALIMY BelLeCTB U XUMUYeCKUX peaKIvii;

yCTaHaB/IMBaTh IPUUUHHO-CJIeICTBEHHBIE CBSI3U MEXKY U3y4aeMbIMHU SIBJIEHUSIMU;

CTPOUThH JIOTUUECKHEe PACCY)KJeHUsi (MHAYKTHUBHBIE, NeAyKTUBHbIe, TI0 aHA/IOTHH), BBISB/SAThH
3aKOHOMEPHOCTU M TIPOTMBODEUMs B pacCMaTpPUBAaeMbIX SIBJIeEHUSIX, ()OPMYyJUPOBaTh BBHIBOABI U
3aK/TIOUeHUST;

MIPUMEHSITb B TIpPOL[ecce T03HaHHWs, WUCMOb3yeMble B XHMHUU CUMBOJMYeCcKHe (3HaKOBbIE)
Mojieny, Tipeobpa3oBbIBaTh MOjie/bHbIE TIPeCTaBIeHNs — XUMHUUYeCKU 3HaK (CHMBOJI) 3J/IeMeHTa,



XUMHUUeckasi hopMysia, ypaBHEHHe XUMUUECKOUW peakluy — TIPU pellieHnH yueOHbBIX TT03HaBaTe/TbHBIX
Y TIpaKTMUeCKUX 3a/lay, TPHUMEHSITb Ha3BaHHble Mo/je/lbHble TIpe/iCTaB/AeHUs] [Jisi BbISIBJIEHUS
XapaKTepHBIX MPU3HAKOB U3yUyaeMbIX BellleCTB U XUMUUECKUX peaKLUi.

2) 0a3oBbIe HCC/Iei0BaTe/TbCKHE JeHCTBUS:

B/IaleTb 0CHOBAaMU METO/I0OB HAYYHOT'O TI03HAHUSI BEIlleCTB ¥ XUMUUECKUX peaKLvi;

¢opmynupoBaTh LenM M 3aj@aud  MCCAEe/JOBaHUs, MWCII0/Ib30BaTh IIOCTaB/eHHblE U
CaMOCTOSITe/IbHO C(OPMY/IMPOBaHHbIE BOMPOCHI B KayeCTBe MHCTPYMEHTA IMO3HaHUSI U OCHOBBI JJIs
(hopMHpOBaHUsI TUTIOTE3bI TI0 TIPOBEPKe MPaBUIbHOCTH BbICKA3bIBaeMbIX CYXK/EeHUM;

B/aZieTb HaBbIKAMM CaMOCTOSITe/TbHOTO TUJIAaHUPOBaHHSI W TIPOBEJIeHUS]  YUeHUUeCKUX
9KCTIepUMEHTOB, COBEpIIeHCTBOBAaTh YMeHMsl Hab/IofaTh 3a XO/OM IIPOLiecca, CaMOCTOSITe/IbHO
NPOTHO3MPOBATh €r0  pe3ynbTaT, (opMyarpoBaTh 0000IIeHHsT W  BBIBOABI OTHOCHUTETBHO
JIOCTOBEPHOCTH pe3y/IbTaTOB MCC/Ie[lOBaHUsl, COCTAaBJ/ATh OOOCHOBaHHBIA OTUET O TMpOAe/aHHOMN
pabore;

NpHUOOpeTaTh OMBIT YUYeHNUeCKOW MCC/Ie/J0BaTe/TbCKOM 1 MPOEKTHOU [1esITe/TbHOCTH, TTPOSIB/ISITH
CIIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITE/IbHOMY TIOMCKY METO/IOB pellieHusi TIPaKTHUeCKUX 3a/ad,
MPUMeHEHUI0 Pa3/IMYHbIX MeTO/I0B TIO3HAHUS.

3) pa6ota c uadopmanueii:

OPMEHTUPOBATHLCSI B Pa3/IMYHbIX UCTOYHMKAX MH(OpPMaLMU (HayuyHO-TOMNYJIsipHas IUuTepaTypa
XUMUYECKOTO COZiepXKaHHusl, CIpaBOYHble Ti0cobusi, pecypchl VIHTepHeTa), aHaIM3UPOBATh
vHGbOpMaLIMIO pa3/IMYHbIX BUJIOB U ()OPM TIpe/[CTaB/IeHUs], KPUTHUEeCKH OLeHHUBATh €€ JO0CTOBePHOCTh
Y HEMPOTUBOPEUUBOCTH;

dbopmMymMpoBaTh 3ampockl W TPUMEHSATb pa3/IWYHble MEeTOJbl TIPU TIOMCKe U O0TOope
vHpopMaLyY, HeoOX0UMOM 17T BBITIONIHEeHUsT yueOHbIX 3a/jau Orpe/ie/IEHHOr0 THUIa;

npuobpeTaTh OMBIT HCMOIb30BaHUSI HMH(MOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3/IMUHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITE/IbHO BbIOWpaTh ONTUMAJLHYIO (OpMy TipefcTaBieHUs HMHMOPMALK (CXEeMBbl,
rpaduKy, [UarpaMMbl, TabULIbI, PUCYHKU U IDYTHE);

WCII0/Tb30BaTh HAYUHBIM SI3bIK B KaueCTBe CPeZCTBa MpH paboTe ¢ XUMHUECKOH MH(MOpMaLei:
MIPUMEHSATb MeXXIpeJMeTHble ((u3nueckre W MaTeMaTHyecKue) 3HaKM U CHUMBOJbI, (DOPMYIIbI,
ab0peBHaTypbl, HOMEHK/IATYPY;

WCTI0/Ib30BaTh U Mpeobpa3oBbIBaTh 3HAKOBO-CUMBO/IMUECKHE CPeZCTBA HArJIsiJHOCTH.

OBnajeHye yHHBepCaJIbHBIMH KOMMYHUKATUBHBIMH e CTBUSIMM:

3a7laBaTh BOTPOCHI 10 CYIIIECTBY OOCY)KZaeMoili TeMbl B XOfie JAWasiora W/WIN JUCKYCCUH,
BbICKa3biBaTh HWJeH, (OpPMYIMpOBaTh CBOM  TPEAJIOKeHHS  OTHOCUTETBHO  BBITIOTHEHUS
Npe/iJI0KeHHOU 3a/1auy;

BBICTYNaTh C T[Ipe3eHTalMeil pe3y/bTaTOB TI03HaBaTe/JbHOW [1eATeNIbHOCTH, TOJyYeHHBIX
CaMOCTOSITE/IbHO W/IM COBMECTHO CO CBEDCTHUKAaMH IPU BbITIOJHEHUM XMMHUYECKOTO 3KCIIepUMEHTA,
MPAaKTUYeCKOW pabOThl TI0 MCC/IeIOBAaHUIO CBOMCTB W3yuaeMbIX BeIIeCTB, peaju3alyd ydeOHOro
rnpoekta ¥ (OpPMYyIUPOBaTh BBIBOABI TI0 pe3yabTaTaM MPOBEAEHHBIX UCC/Ie[OBAHUN IMyTEM
COTJIaCOBaHUS TO3ULMH B X0Zie 00CyKeHus1 1 0OMeHa MHEHUSIMH.

OBnajeHye yHHBePCa/IbHBIMHU Pery/IsiTABHLIMHU JefiCTBHAMM:

CaMOCTOSITE/IbHO TUIAHUPOBaTb U OCYIIECTB/SITH CBOH T103HABaTe/NbHYHO [lesTebHOCTb,
oripefiefisisi €€ 1[elM U 3afiaud, KOHTPOJHUPOBATb M IO Mepe HeoOXOAUMOCTH KOPPEeKTUPOBAaTh
TIpe/ijlaraeMblii  aArOPUTM [IeHCTBUM TIPU BBIMOJIHEHWUM Y4eOHBIX UM WCC/Ie[0BaTebCKUX 3afiad,
BbIOUMpaTh Haubomee 3PheKTUBHBIN CIOCOO MX pellleHHs C YUETOM TI0JIyUeHHsI HOBLIX 3HAaHWM O
BelleCTBaX U XUMUUYECKHX peaKLUsX;



OCYLLIeCTBJISITh CAMOKOHTPOJIb CBO€H /lesATe/IbHOCTH Ha OCHOBe CaMOaHa/ln3a U CaMOOL|eHKH.
INPEAMETHBIE PE3YJ/IbTATbBI

10 KITACC

[IpenMeTHBIe pe3ysibTaThl 0CBOEHUS Kypca «OpraHuueckasi XUMUs» OTpakatoT:

c(hOpMHPOBAHHOCTh TIPe/ICTAaB/IeHUI O XWMHUYEeCKOW COCTaBJisiiollell ecTeCTBeHHO-HayYHOMH
KapTUHbl MHpa, POAM XWMHUW B TIO3HAaHWW SIBJIEHUW TMPUPOJbI, B (POPMUPOBAHUM MBILIJIEHUS U
KYJ/IbTYPbI JINYHOCTH, e€ (QYHKIIMOHA/ILHOU T'PaMOTHOCTH, He00X0IUMOM /sl pellieHHs TIPaKTHUe CKUX
3a/jau ¥ 9K0JIornyecky 000CHOBAaHHOTO OTHOILIEHUS K CBOEMY 37I0POBbIO U MPUPOJIHON Cpefie;

B/aJleHle CUCTeMOM XMMHWUEeCKUX 3HaHWM, KOTOpasi BK/IHOUaeT: OCHOBOIOJIAratoliye MOHSATUS
(XMMHUEeCKUI 3/IeMeHT, aToM, »3JeKTpOoHHasi 000J/i0uKa aToMa, MOJIeKy/sa, BaJleHTHOCTb,
3/IeKTPOOTPULIATEeNIbBHOCTb, XMMHYeCcKass CBA3b, CTPYKTypHas (¢opMyna (pa3BépHyTasi U
COKpallléHHasi), MOJIb, MOJISIDHAsl Macca, MOJISIDHBIN 00BEM, YTIepoAHbIA CKeJleT, QyHKI[MOHaIbHAs
rpyIna, pajyukai, U30Mepusi, U30Mepbl, TOMOJIOTMYEeCKHM DPsifi, TOMOJIOTH, YIJIEBOJOPO/bl, KUCIOPOZ
Y a30TCofieprKaljie COeJVHEeHUs, MOHOMep, I0JIUMep, CTPYKTYPHOe 3BEHO, BbICOKOMOJIEKYJISIPHbIE
CoeJIMHEeHUs1); TEOPUM U 3aKOHBI (TeopHsi CTPOeHUs OpraHnueckux BeilectB A. M. ByTiepoBa, 3aKoH
COXpaHEeHHUsI MacChl BellleCTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUH; MUPOBO33peHUeCKHe
3HaHWUsA, Jie)Kalllie B OCHOBE IMOHMMAaHMWs TMPUUYMHHOCTU W CUCTEMHOCTU XUMMUECKUX SIBJIEHUH,
(dakTo/IOTHUECKHEe CBeJIeHHsI O CBOMCTBax, COCTaBe, MOJyUYeHWM W 0e301acHOM WCII0/Ib30BaHUN
Ba)XHEHIIINX OpPraHUUeCKUX BEIeCTB B ObITY U MPaKTUUECKOU eI Te/TbHOCTH Ue/IOBeKa;

c(hOpMHPOBAHHOCTh YMEHUM BBISB/ISATh XapaKTepHble MPU3HAKW MOHSTHM, yCTaHABIMBAaTh MX
B3aMMOCBSI3b, HCII0/Ib30BaTh COOTBETCTBYIOL[ME TOHSATHAS NPU OMUCAHWUM COCTaBa, CTPOEHUS U
ripeBpallieH1i OpraHu4eCcKrUx Coe/JMHEeHUN;

chOpMHPOBAaHHOCTh YMEHWM WCI0/Ib30BaTh XUMMWUECKYH) CUMBOJIMKY [Jii COCTaBJ/IeHUs
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3BEépHYTOM, COKpaIl|éHHOW) (OpMy/ OpraHUYecKux BellecTB U
yPaBHEHUN XMMHWYECKUX peakliid, W3roTaBIMBaTb MOJEIU MOJIEKY/] OpPraHWYecKHX BeLecTB AJIs
W/UTFOCTPALIMM UX XMMHUYECKOI'0 U NMTPOCTPAHCTBEHHOI'O0 CTPOEHMUS;

chOpMHPOBAaHHOCTh YMEHUM yCTaHaBIMBaTh TPUHA/IEXKHOCTh W3YUeHHBIX OpraHUueCKUX
BeL[eCTB 10 X COCTaBy U CTPOEHMIO K OMpe/ie/IeHHOMY K/1acCy/Tpymre coeJuHeHUN (yrieBo0po/ibl,
KUCJIOPOZT U a30Tcojeprkalliie COoeAuHEeHUs], BbICOKOMOJIEKY/sSIpHble COeJUHEHUsI), [aBaTb UM
Ha3BaHUsl MO cucTemaTudeckor HoMmeHknatype (IUPAC), a Takke TpPUBOAUTH TpPUBHA/bHbIE
Ha3BaHUS OT/e/bHbIX OPraHUUeCKWX BelecTB (3TWeH, TPOMUWJeH, aleTW/eH, STU/EeHT/IMKOJIb,
rivlepul, ¢eHon, QopMmanbAerus, auetanbJervy, MypaBbUHas KHUCJIOTa, YKCyCHas KMCJ/IOTa,
0JIeMHOBAsi KUCJIOTa, CTeapUHOBAasi KUCJIOTa, TJI0K03a, (PPYKTO3a, KpaxmaJl, LieJIIk0103a, TJIULUH);

chOpMHPOBAaHHOCTL YMEHUSI OMNpeJensTb BHUAbl XUMUUECKOW CBS3M B OpPraHUUeCKUX
coelMHeHUsX (OMHApHbIE U KPaTHEIE);

c(OpMHPOBAHHOCTb YMEHUs] TIPUMEHSTh [IOJIOKEHWsSI TEOpHUU CTPOEeHUs OpraHUuuYeCcKHUX
BemiectB A. M. BytnepoBa [yt 0O0bsSICHEHUsI 3aBHCHMOCTH CBOWCTB BEIECTB OT MX COCTaBa M
CTPOEeHUsI; 3aKOH COXPaHeHUsI MacChl BeI|eCTB;

chOpMHPOBAaHHOCTh YMEHUM XapaKTepr30BaTh COCTaB, CTPOeHUe, (r3nuecKre U XUMMHUUeCcKue
CBOMCTBAa TUMWUHBIX MpeJCTaBUTe/Nel Pa3/IUUHbIX K/IaCCOB OPraHUUeCKUX BelecTB (MeTaH, 5TaH,
TWIEH, TIPOTWIeH, aljeTuieH, OyragueH-1,3, MertunbyrtaaueH-1,3, GeH30/7, MeTaHOM, 3TaHOJ,
STUIEHTJIUKO/b, T/IWLEpPUH, (eHos, aleTanb/erusi, MypaBbrMHasi U YKCyCHasi KUCJIOTBI, TJIOKO3a,
KpaxmaJsl, L|eJUIr0/103a, aMMHOYKCYCHasl KHUCJIOTa), W/IIOCTPUPOBATh T'eHETUUECKYH0 CBSI3b MEXIY



HUMH ypaBHEHHUSIMH COOTBETCTBYIOIIMX XUMWUECKUX PeaklMii C MCI0/Ib30BaHUEM CTPYKTYPHBIX
hopmyur;

chOpMHPOBAaHHOCTh YMEHUSI XapaKTepU30BaTh WCTOUHUKU YT€BOJOPOAHOTrO ChIpbsi (He(Th,
TIPUPOJIHLIM Ta3, yroyib), CHocoObl WX IepepabOTKUM M MpaKTHYecKoe TPUMeHeHHe IPOyKTOB
repepaboTKH;

c(hOpMHPOBAaHHOCTh YMEHUM TMPOBOAUTL BLIUMC/AEHUS 10 XUMUUYECKHUM ypaBHeHUsIM (Macchl,
00bEMa, KOJIMYeCcTBa MCXO/HOTO BeleCTBa WM MPOJYKTa peakiUy 0 WU3BeCTHbIM Macce, 00bEMy,
KOJIMUeCTBY OJHOTO M3 UCXO/HbBIX BellleCTB WU/IU MPOJYKTOB peaklvn);

c(OPMHPOBAHHOCTbL YMEHWM B/a/leTh CHCTEMOH 3HaHWK 00 OCHOBHBIX METO/|aX HAy4YHOTO
TI03HAHMSI, UCTI0/Ib3YeMbIX B XMMUM TIPH U3YUYeHHH BelleCTB U XUMHUUeCKUX siBJieHUH (HabsirofieHue,
v3MepeHue, SKCIIePUMEHT, MO/ie/IMPOBaHKe), UCI0/Ib30BaTh CUCTEMHble XUMUUeCKUe 3HAHUS IS
TIPUHSATUS peIlleHNd B KOHKDETHBIX JKHM3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Bell[eCTBaMHU W UX
NIpUMeHeHHeM;

c(hOPMHPOBAHHOCTbL YMEHHWH COOJII0aTh TpaBU/Ia TIOb30BAHUS XWUMUYECKOW TMOCY[OoH |
nabopaTopHbIM 000OpyZIOBaHMEM, a TakK)Ke TpaBW/a obOpallleHusl C BelljeCTBaMH B COOTBETCTBUM C
WHCTPYKLIMSIMU T10 BBITIOJTHEHUIO 7Ta00paTOPHBIX XUMHUUECKHX OTIBITOB,;

chOpMHUPOBAaHHOCTh yYMEHHU TIJITAHUPOBaThb U BBITIOJIHATD XUMHUECKUM SKCTIepUMEHT
(mpeBpallleHHs1 OpraHUYEeCKHX BeLeCTB NPU HarpeBaHUM, IOJlyuyeHWe STWIeHa U M3yueHue ero
CBOWCTB, KaueCTBEHHbIE PeaKI[MM OPraHWYeCKUX BeIecTB, JeHaTypaljus Oe/KOB TMpPU HarpeBaHWH,
I[BETHbIE Peakiiy Oe/IKOB) B COOTBETCTBUH C MPABU/IaMH TEXHUKHU 0e301acHOCTH MpH 00palieHn C
BellleCTBaMH U 1ab0OpaTOpPHbIM  00OpyZIOBaHWEM, TIPEJCTAB/ATh Pe3y/bTaThl XUMHUECKOTO
JKCrepyMeHTa B (hopMe 3arvcu ypaBHeHW COOTBETCTBYIOIIUX peakliii U (OpMyIUPOBaTh BLIBO/bI
Ha OCHOBe 3THX pe3y/bTaToB;

chOpMHPOBAaHHOCTh YMEHUW KPUTUUECKU aHa/lM3UpOBaThb XUMUUECKYH0 WH(OpMaLUIo,
ToJiyuaeMyt0 U3 pa3HbIX HCTOUHUKOB (Cpe/iCTBa MaccoBOM uH(opmaiuu, IHTepHeT u Ipyrux);

c(OpMHPOBAHHOCTb YMEHUM COOJTI0/IaTh MpaBU/Ia KOJIOTUYeCKH LiesiecooOpa3HOro roBejeHust
B OBITY W TpPY/OBOWM [leATeNbHOCTH B IIe/IIX COXpaHeHWsI CBOETrO 3/0POBbsi M OKpY’Karollei
TIPUPO/IHOM Cpefibl, OCO3HaBaTh OIMACHOCTb BO3ZEMCTBUS Ha >KMBble OPraHU3Mbl OTpe/le/IEHHBIX
OpraHWYecKUx BeIIleCcTB, MOHMMasi CMbIC] TokasaTensi [I[IK, TMOSICHATH Ha TpUMepax CIoCo0bI
yMeHbllIeHUs U MpeJ0TBpallleHrsl UX BpeJHOT0 BO3/[eHiCTBHUSI Ha OPraHu3M UesioBeKa;

Ji71s1 00yUaroIMXcsl C OorpaHUYeHHBIMU BO3MOKHOCTSIMU 3J0POBbsI: YMeHHe TIPUMeHSITh 3HaHUS
00 OCHOBHBIX /IOCTYITHBIX MeTO/IaX IMO3HAHUS BeIlleCTB U XMMUUYeCKUX SIBJIEHUH;

JJIS CTIeTbIX M (/1ab0BUISIMX OOyJYarOLUMXCs: YMeHHe HCITIO/Ib30BaTh pesibe)HO-TOUeuHYIo
cuctemy obo3HaueHuii JI. Bpaiinis ajist 3armicu XMMUUeCcKux hopmyi.

11 K/TIACC

[TpeameTHBIE pe3y/bTaThl OCBOEHHs Kypca «O011jasi 1 HeopraHuJeckasi XMMUs» OTPakaroT:

c(OpMHPOBAHHOCTh TMPpeJCTaB/IeHHM: O XWMHUYECKOM COCTaB/SIOLIeN ecTeCTBeHHO-Hay4YHOU
KapTUHbl MHpa, POMM XWMHUW B TIO3HAaHWW SIBJI€HUW TMPUPOJbI, B (JOPMUPOBAHUM MBILIJIEHUS U
KY/IbTYPbI JINYHOCTH, €€ (HYHKIIMOHA/ILHOU I'PaMOTHOCTH, HE00XO0IUMOM ZIJisi PeIIeHUs PaKTHUeCKUX
3a/]au ¥ 9K0JIoThYeCcky 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPO/IHON Cpe/ie;

B/afleHle CUCTeMOM XMMUUeCKUX 3HaHWM, KOTOpasi BK/IHOUaeT: OCHOBOIOJIaratoliye MOHSATUS
(XMIMUYeCKHi 3/1eMeHT, aTOM, U30ToM, S-, P-, d- 3/IeKTPOHHBIE OpOWUTA/NM aTOMOB, MOH, MOJEKY/Ia,
MOJIb, MOJISIPHBINA 00BEM, BalIeHTHOCTb, 37IeKTPOOTPULIATETbHOCTD, CTeTleHb OKUC/IeHHUs, XUMUYecKast
CBs13b (KOBajieHTHasi, MOHHasl, MeTajinueckasi, BOZOPO/Has), KpUCTa/yinyecKas pelléTKa, THIIbI



XMMHUYECKUX peaklyii, pacTBOP, 3/1€KTPOJIUThI, He3JIEKTPOIUTHI, 3/1eKTPOIUTAYECKasl JUCCOLMaLus,
OKUCJIUTETb, BOCCTAHOBUTEJIb, CKOPOCTh XUMUUYECKOM peakiuM, XUMHUUYeCKOe paBHOBECHE); TEOPUU U
3aKOHBI (Teopusi 37eKTPOJUTUUYECKOM AucCoLMaluu, nepuoauueckuit 3akoH [I. U. MeHpjeneesa,
3aKOH COXpaHeHMs] MacChl BeLeCTB, 3aKOH COXPaHeHHsl Y TpeBpalleHUs] SHEPTUU NPU XUMHUYEeCKUX
peakiusix), 3aKOHOMEePHOCTH, CUMBOJIMUECKUN $13bIK XMMUU, MUPOBO33peHUYEeCKHe 3HaHUS, JIeXKallue
B OCHOBe TOHUMAaHUs TPUYMHHOCTU U CHUCTEMHOCTH XUMHUECKUX SIBJIeHUM, (pakTomoruyeckue
CBe/IeHUSI O CBOMCTBAaX, COCTaBe, IIOJiyueHMA U 0€30MaCHOM HCTONb30BAHUM BayKHEUIIINX
HEOpraHWYeCKHX BeITeCTB B ObITY U PaKTUUECKOH /e Te/IbHOCTH Ue/IOBeKa;

c(hOpMHPOBAaHHOCTh YMEHUMN BBISB/IATH XapaKTepHble MPU3HAKW MOHSATHM, yCTaHaBIMBATh MX
B3aMMOCB$I3b, UCII0/Ib30BaTh COOTBETCTBYIOLME TIOHATHUS IPYU ONMCAHUU HeOpraHWYeCKUX BelleCTB U
VX TTpeBpallieHul;

c(OpMHPOBAaHHOCTb YMEHMM WCII0/1b30BaTh XUMHWUECKYH) CUMBOJIMKY [J/s1 COCTaBIeHUS
dbopMy Bell|eCTB U YpaBHEHUM XMMHUUYECKUX peaklyi, cucteMatnuueckyro HoMeHKnatypy (IUPAC) u
TPUBUA/IbHbIE Ha3BaHUSl OTJeE/IbHbIX HeOpraHW4yecKux BelecTB (yrapHbld ras, YIVIEKMC/IBIM Tas,
aMMHUak, raiéHasi U3BeCTh, HerallléHasi U3BeCTb, IUTheBasi COZA, MUPUT U Apyrue);

chOpMHPOBAaHHOCTh YMEHWM OmpejensiTh BaJleHTHOCTb M CTeMeHb OKUC/IeHHSI XUMUUeCKUX
5/IEMEHTOB B COE/IMHEHUSIX Pa3/IMYHOr0 COCTaBa, BUJ, XWUMHUUYECKOM CBSI3U (KOBaJIeHTHas, WOHHaf,
MeTajyinyeckasi, BOJOPOJHAas) B COEJIVHEHUSIX, TUIl KPUCTA/VTMYECKOW pelIETKU KOHKDPETHOIO
BellleCTBa (aTOMHasi, MOJeKy/sipHasi, WOHHasi, MeTa/l/IMuecKas), XapakTep cCpefbl B BOJHBIX
pacTBopax HeOpraHWYeCcKUx CoeMHeHUH;

chOpMHPOBAaHHOCTh YMEHUM yCTaHaB/IMBAaTh MPHHAZJ/IeKHOCTh HEOPraHWYeCKUX BeIecTB 0
MX COCTaBy K OIpe/le/IEHHOMY KJacCy/Tpymme coefuHeHUM (TpOCTble BelllecTBA — MeTasllbl U
HeMeTasl/Ibl, OKCH/Ibl, OCHOBAHUS, KUCIOThI, aM(OTepHbIe TUAPOKCH/bI, COJIH);

chOpMHPOBAHHOCTh YMEHUM pacKpbIBaTh CMBIC/ Mepruoguuyeckoro 3akoHa [. Y. MeHpeneeBa
Y IEMOHCTPUPOBATb €r0 CUCTEMATU3UPYIOIIYIO, 00BSICHUTEbHYIO M TPOTHOCTUUECKYI0 (YHKIINY;

c(OpMHPOBaHHOCTh YMEHUM XapaKTepu30BaTh 3/IEKTPOHHOE CTPOEHHe aTOMOB XHMMHYECKUX
snemMeHTOB 1—4 miepuozioB [leproanueckoi cHCTeMbl XMMHUeCKUX 37ieMeHTOB [I. 1. MeH[eneeBa,
UCTIO/b3Yysl TIOHSTHSI «S-, P-, d-3/IEKTPOHHBIE OPOMTaNM», «3HEpreTHYecKue YPOBHU», OOBSICHSTH
3aKOHOMEPHOCTH U3MeHEeHUs] CBOMCTB XMMHUYECKHX 3/1eMEHTOB M UX COeJUHEHWM M0 MepuojaMm M
rpynnam [lepuoguyeckoii cucteMbl XMMUUeCKUX 371eMeHTOB [1. V1. MeHnpeneesa;

Cc(OPMHUPOBAHHOCTh YMEHWI XapaKTepU30BaTh (OMUCHIBaTh) OOIHMe XMMHUYeCKHe CBOWMCTBA
HeOpraHUueCKUX BellecTB pa3/IMyHbIX KIaCcCOB, MOJTBEP)KJaTh CyI|eCTBOBaHHE MeHeTUUeCKOMN CBS3U
MeX/ly HeOpraHM4eCKMMM BelleCTBaMM C IOMOLIbK) YPaBHEHMM COOTBETCTBYHOLMX XMMHUYECKUX
peaxiuii;

chOpMHPOBAaHHOCTh YMeHUsI KacCU(ULMPOBaTh XUMUUECKHWe peaklydyd TI0 pa3/IUuHbIM
Npy3HaKaM (YMC/Iy U COCTaBy pearvpylollyx BellecTB, TeIJIOBOMY 3(QQeKTy peakiy, U3MeHeHUIO
CTereHel OKHC/IeHUs 37IeMeHTOB, 00pPaTUMOCTU PeakKLiH, YUaCTHIO KaTaau3aTopa);

c(hOpMHPOBAHHOCTh YMEHMI COCTaB/ISITh YpaBHEHHWsl peakl[il pa3/MyHbIX THUIIOB, MOJHbIE U
COKpAIIEHHbIE YPaBHEHUsI peakLiii IOHHOTO 00MeHa, yUUThIBasi YC/IOBUS, TIPU KOTOPBIX 3TU PeakIvn
WAYT [0 KOHLIa;

chOpMHPOBAaHHOCTh YMEHUM MPOBOAUTHL peaklvu, IO/ TBep)KJatolie KaueCTBeHHbI COCTaB
pa3/IMYHbIX HeOpraHWYeCKHX BellleCTB, PAaCOo3HaBaThb OMbBITHBIM IMyTEM HMOHBI, MPUCYTCTBYIOIIUE B
BO/JHBIX PACTBOPaxX HEOPraHWYEeCKUX BeLeCTB;

c(OPMHPOBAHHOCTE YMEHUW pacKpbIBaThb CYLHOCTb OKHC/IWTE/IbHO-BOCCTAHOBUTE/IbHBIX
peakiyii oCpeICTBOM COCTaB/IeHUs 3JIeKTPOHHOT0 HaslaHca 3TUX peakLiui;



c(hOpMHPOBAaHHOCTh YMEHUN OOBSICHATh 3aBUCHMOCTH CKOPOCTH XWMWUECKOW peaki[du OT
pa3nUUHBIX (PAKTOPOB; XapaKTep CMellleHHsi XMMUYeCKOTr0 PaBHOBECHsI B 3aBUCMMOCTH OT BHEIIIHero
Bo3zeucTBus (mpuHLmn Jle [lartenbe);

c(hOpMHPOBAaHHOCTh YMEHUM XapaKTepu30BaThb XUMUUECKHE TIPOLIeCChI, JieKalljie B OCHOBe
MPOMBILLIJIEHHOTO  TIO/IyUeHHsI CepHOM KWCJIOThI, aMMMakKa, a Takxke C(HOPMHUPOBAHHOCTD
TIpe/iCTaB/eHu 00 OOIMX HAayYHBIX TPHHIUINAX M 3KOJIOTUYECKMX Mpo0/ieMaX XUMHUECKOTrO
TIPOM3BO/ICTBa;

c(hOpMHPOBAaHHOCTh YMEeHU TTPOBO/AUTL BLIUKMC/IEHUS C UCTIOIb30BaHUEM TOHITUSI «MacCOBast
JI0JIS1 BEIeCTBa B pPacTBOPe», OOBEMHBIX OTHOIIEHWH ra30B TMPU XMMHUECKUX DPeakKIUsX, MacChl
BelllecTBa WM 00bEMa ra3oB 10 W3BeCTHOMY KOJMUYECTBY BellleCTBa, Macce WM 00bEMY OHOTO U3
yuaCTBYIOIIMX B peaklid BellleCTB, TeIIoBOro 3¢ @dekTa peakiiid Ha OCHOBe 3aKOHOB COXPaHEHUs
MacChI Bell[eCTB, MPeBpPaIlleHys] U COXpaHeHUs SHepPTUH;

c(hOpMHPOBAHHOCTbL yYMEHHWM COOJII0JAaTh TIpaBU/a TO/b30BaHUS XWMHUYECKOW TOCY0H |
nabopaTtopHbIM 000pyZOBaHKEM, a TakKe IpaBWIa OOpaIleHHs C BeleCTBaMH B COOTBETCTBUU C
WHCTPYKLIMSIMU T10 BBITIOJTHEHUIO 71a00paTOPHBIX XUMUUECKUX OTIbITOB;

chOpMHPOBAaHHOCThL yMEHHI TIJIAHUPOBaTb U BBIMIOJHATD XUMHUUECKUM SKCIIepUMEeHT
(pasnoxkeHre TMepoKCH/a BOAOPOJA B MPUCYTCTBUM KaTanu3aTopa, orpejiesieHre Cpeibl pacCTBOPOB
BeleCTB C MOMOLbI0 YHUBEpPCATbHOIO0 WHAWKATOpa, BIWSHWE Pa3/MuUHbIX ()aKTOPOB Ha CKOPOCTH
XUMUYECKOW peakliy, peakii MOHHOT0 0OMeHa, KaueCTBeHHbIe peaKI[MH Ha Cy/bdar-, KapOoHaT- 1
XJIOPU/I-aHUOHBI, Ha KaTMOH aMMOHHUs, pellieHre 3KCIiepUMeHTa/IbHbIX 3a7iau TI0 TeMaM «MeTasibi»
u «Hemertanmbl») B COOTBETCTBUM C TIPaBUIAMU TeXHUKH 0€30MacHOCTH Tpu oOpalljeHnd C
BeIlleCTBaMU U 1ab0paTOpPHLIM  00Opy/ZlOBaHWEM, TIPEJCTAB/IATh Pe3y/lbTaThl XUMHUECKOTO
9KCTIepyMeHTa B (hopMe 3arvcy ypaBHEHH COOTBETCTBYIOIIMX peaklvii U (OpMYTUPOBATh BBIBO/bI
Ha OCHOBEe 3THX pe3y/bTaToB;

chOpMHPOBAaHHOCTh yYMEHUNM KPUTUUECKU aHa/lM3UpPOBaTh XUMUUECKYH0 WH(OpMaluio,
T0JIyuyaeMyt0 U3 pa3HbIX UCTOUHHKOB (Cpe/[CTBa MaCCOBOM KOMMYHUKALMK, IHTepHET U JpyTuXx);

c(hOpMHPOBAHHOCTb YMEHUM COOJTIOZIATh TTPaBU/Ia KOJIOTUYECKH 1ie/ieco00pa3HOro roBe1eHust
B OBITY W TpPY/IOBOM [IeATENbHOCTH B IIeJIIX COXPaHEHWsI CBOETrO 3[0POBbsi M OKpY’Karollei
MIPUPOJIHOM Cpe/ibl, OCO3HaBaThb OMACHOCTb BO3ZJEUCTBUS Ha >KMBble OPraHU3Mbl OIpeeéHHbIX
BeIIleCTB, MOHWMasi CMbICT mokasatessi I1/JK, TosiCHAThL Ha TpUMepax CIoCOObl YMEHbBIIEHUS W
TIpe/IOTBpAll[eHUs] UX BPeIHOTO BO3/IeMCTBYS Ha OPTaHU3M UejIoBeKa;

JI7IsT 00YYarOIIMXCST C OTPaHUYeHHBIMU BO3MOKHOCTSIMH 3[]0POBbsI: YMeHUe TTPUMEHSITh 3HaAHUS
00 OCHOBHBIX /IOCTYITHBIX METO/IaX IMO3HAHUS BEIeCTB M XMMUUYECKUX SIBJIEHUH;

JJIS CIETBIX M CJIA0OBUIAIIMX OOYJYarOLIMXCS: YMEeHUe HCTIOJ/Ib30BaTh pesibe)HO-TOUeuHYIo
cucteMy obo3HaueHwi JI. Bpaiisst 7151 3aMicy XUMUUeCKUX (hopMy.



TEMATHNYECKOE IVNTAHUPOBAHUE 10 K/IACC

n/n

HaumeHoBaHue pa3je/ioB
U TeM NPOrpaMmbI

KonnuecTBO uacoB

KonTponbHeie | IIpakTHueckue

JJIeKTPOHHbIE
(uudposbie)

oOpa3oBare/jbHbIE

pecypchbI

JlesiTe/IbHOCTb YUYUTEJIsl C y4eTOM
padoueil MporpaMMbI BOCIIUTAHUS

Paspen 1. TeopeTuuyeckue 0CHOBBI OPraHUYeCKOH XUMHUH

1.1

[IpesMeT opraHnyecKou
xumud. Teopusi cTpoeHUst

OpraHhYeCKUX COeIUHeHUN

A. M. bytneposa

https://lesson.edu.ru/

catalog

https://resh.edu.ru/s

ubject/29/10/

MpUMeHeHHe Ha YPOKe MHTEePAaKTUBHBIX (hOpM
paboThI C 00YUArOIIUMUCS:
WHTEJIIEKTYa/IbHbIX W'D, CTUMY/TAPYIOIIUX
T03HaBaTe/IbHYI0 MOTHUBALUI0 00yUaroIHUXCs

Uroro nio pasgeny

Pa3pen 2. YrieBoaopo/bl

TpUMeHeHHe Ha YPOKe UHTepaKTUBHBIX (OpM

21 IIpezenbHble paboThI C 0OYUAIOIIUMUCH:
' YTJIeBOJOPO/bl — a/IKaHbI WHTEJ/IJIEKTYa/IbHBIX UI'D, CTUMYJ/TUPYIOLIX
M03HaBaTe/IbHYI0 MOTHBALIHIO 00YUarOIMXCsl
Herpee/bHble NprMeHeHHe Ha YPOKe MHTepPaKTHBHBIX (opm
aboThI C 00YYaOLUMHCS:
2.2 YIJIeBOJOPO/bI: aJIKeHBl, p YHarom
WHTE/IJIEKTYa/IbHBIX UI'D, CTUMYJ/TUPYIOLIX
A/IKA/TEHBI, a/TKUHBI T03HAaBATe/ILHYI0 MOTMBALIMEO 06YYaroIMXCsl
NpYMeHeHHe Ha YPOKe MHTepaKTHBHBIX (opm
23 ApomaTnyeckre paboThI C 00yYAIOILMUCS:
' YIJIEBOJOPO/bI WHTe/IEKTYa/IbHBIX UI'D, CTUMY/TUPYIOLIX
TM03HABaTe/IbHYI0 MOTUBALMIO 00yYaroImxcs
MPUMEHSITh 3HAHUSI ECTEeCTBEHHBIX U
COLIMA/IbHBIX HayK ISt pa3yMHoOro,
TlprpopiHbIe NCTOUHMKH 6epeXk/IMBOro TIPUPO/IOTIO/IL30BaHUsA B OBITY,
2.4 yIJIeBOJOPO/OB U UX 0011[eCTBEHHOM TTPOCTPAHCTRBE;

nepepaboTKa

TIPUMEHSITh AMeIOILUNCS u
Pa3BUBAIOIIUICS OMBIT  3KOJIOTMUeCKU
HaripaBJIeHHOM, TIPUPOJ00XPAHHOM,




pecypcocbeperatoreit JlesITeNTbHOCTH,
YUaCTBYIOI[UM B €ro MpPHOOpPEeTeHUU JPYTHMH
JIOIbMHU.

Wtoro no pa3speny 13

Pa3pen 3. Kuciopopcoepikaiiye opraHuuecKkue coeJJuHeHHs

3.1 CnupTbl. PeHon 3

MpUMeHeHHe Ha YPOKe MHTEePAaKTUBHBIX (hOpM
paboThI C 00YUAIOIUMUCS:
WHTEJIIEKTYa/IbHbIX W'D, CTUMY/IAPYIOIIHAX
TI03HABATe/IbHYI0 MOTHBAL[MIO 00YYaroIUXCst

Anbpaeruapl. KapboHoBbie

TpUMeHeHHe Ha ypOKe UHTePAKTUBHBIX hopM
paboThI C 0OYYAIOIIUMUCH:

3.2 KUCA0TE]. CJI0KHBIE 7
I/IHTEJ'[]'IeKTya]'IbeIX I/IFp, CTI/IMYJ'H/Ipy}OLL[I/IX
elzna N03HaBaTe/IbHYI0 MOTUBALIMIO 00YJaroIMXCsl
NpHUMeHeHKe Ha YPOKe MHTePaKTUBHBIX (GopM
ab0ThI C 00YYArOIIIUMUCS:
3.3 YrneBogpl 3 1 p yHarom
WHTE/IIEKTYa/IbHBIX MI'D, CTUMY/IUPYIOIIHAX
M03HABaTe/TbHYI0 MOTHBALIUIO 00YYaIOIIUXCS
Nroro no pa3peny 13

Pa3pen 4. A3orcoaepikaljye opraHi4yecKue coeJuHeHHs

41 AMUHBI. AMUHOKHNCJ/IOTEL 3
’ Benku

NpYMeHeHHe Ha YPOKe MHTepaKTHBHBIX (opm
paboTHI C 0OyUArLITUMUCS:
WHTEJUIeKTYa/IbHBIX UT'P, CTUMYJIUPYIOIINX
TM03HABaTe/IbHYI0 MOTUBALMIO 00YYaroImxcst

Nroro no pa3peny 3

Paspenn 5. BbICOKOMOJ/IEKY /IIpHBIE COe/JUHEeHUs

51 [Tnactmaccel. Kayuyku.
’ BoJiokHa

[IpyMeHATh 3HaHUSI E€CTeCTBEHHBIX U
COLIMAaTbHBIX HayK TSt Pa3yMHOTO,
6epeXK/IMBOr0 MPUPO/IOTIO/IL30BaHUS B OBITY,
00I1IeCTBEHHOM TIPOCTPAHCTBE;

TIPUMEHSITh AMeIoLLUNCS u
Pa3BUBAIOIIANCS OTBIT  3KOJIOTUUeCKU
HaripaBJIeHHOM, TIPUPOJ00XPAHHOM,




pecypcocbeperaroieit JlesITeNTbHOCTH,
YUaCTBYIOI[UM B €ro MpPHOOpPEeTeHUU JPYTHMH
JIOIbMHU.

Wtoro no pa3speny

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME
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11 K/IACC

KoimuyecTrBo yacoB JJIeKTPOHHbIe
N HaumeHnoBanue (uad )
o H@PpoBLIE eATe/JIbHOCTDH YUHTe/Isl C y4eTOM
pa3/ie/IoB U TeM KonTponbHeie  IIpakTHueckue A . y y
n/n Bcero oOpa3oBaTte/IbHbIE paboueii mporpaMMbl BOCITUTaHUS
NMporpamMMbI paboThI paboThI
pecypchl
Pa3pen 1. TeopeTnueckre 0CHOBBI XUMUH
[To6yx/IeHre 00yJaroIuxcst CoOM0aTh Ha
yPOKe OOIIIeNpHHSTbIE HOPMBI TTOBEEHUS],
CtpoeHue aTOMOB. MpaBu/ia OOIIeHNs CO CTApIINMU U
[TepyoruecKuii 3aK0H CBEpPCTHUKAMHU, TIPUHIIUTIBI yueOHOH
u [leproguueckas AMCHUITMHBL 1
1.1 3 CaMOOpPraHU3aL[|K;BK/II0YEeHHE B YPOK
CHACTEMA XUMHHECKUX WI'POBBIX NPOLEAYP C Lie/blo NOeprKaHus
snemeHToB /1. W. MOTHBALMX 00YYaIOLUXCS K TOYYeHHIO
MeHgeneeBa 3HAHWM, HaJaKUBaHUIO TIO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOIIIEHHI B K/Iacce
[IpUMeHeHNe Ha YPOKe UHTepaKTUBHBIX
Crpoenue BerecTsa. hopM paboTHI C 00YUArOIIUMUCS:
1.2 MHoroob6pa3ue 4 WHTe/UIeKTYa/IbHbIX UTD, CTUMYJ/IUPYIOLLIUX
BelIleCTB TI03HaBaTe/bHY0 MOTHBALIMIO
o0yyJaroImmxcs
NMpYMEeHEHKE Hd YPOKe MHTE€PDAKTUBHBIX
¢opm paboTel € 00YJAOIUMHCS:

1.3 XuMHueckue peakium 6 1 1 VIHTe//IeKTYaIbHBIX UI'D, CTUMYJIADYIOLLX
TMO3HaBATe/IbHYIO MOTHUBALWIO
obyuaroumxcs

Wtoro no pazgeny 13
MpUMeHEeHNE Ha YPOKe UHTEepPaKTUBHBIX
2.1 MeTtasibl 6 1 (opM paboThI C 00YYAIOIUMHCS:

VHTeJIIeKTYa/IbHBIX TP, CTUMY/TUPYHOLINX




TI03HaBaTe/IbHYI0 MOTHUBALIAIO
obyuarnmxcs

MpUMeHeHHe Ha YPOKe MHTePaKTHBHBIX
(hopm paboThI ¢ 00YUAIOITUMUCS:

2.2 HewmeTtasnnbi 9 VHTEJIIEKTYa/IbHBIX UT'P, CTUMY/TUPYIOIINX
TI03HaBaTeIbHYI0 MOTHUBALIUIO
00yyJaroIuxcst

CBs3b NpUMeHeHNe Ha YPOKe MHTepaKTHBHbBIX
HEOpPraHuYeCcKux 1 ¢opm paboTeI C 00YJAOIUMHCS:
2.3 2 WHTeJJIEKTYa/IbHBIX UT'P, CTUMYJTUPYIOLLINX
OpraHnuyYecKux
TI03HABaTe/TbHYI0 MOTHBALMIO
BEIeCTB obyuaronmxcs
Uroro nio pasgeny 17
[IpyuMeHATL 3HAHUS eCTeCTBEHHbBIX
W COLMaJbHBIX HAyK [ Ppa3yMHOTOo,
0epeKIMBOTO MPUPO/IOTIO/IB30BaHNS B OBITY,
0011[eCTBEHHOM TNIPOCTPAHCTBE;
MPUMEHSITh  UMEIIIUNCs u

3.1 XUMUS U )KU3Hb 4 PHME m

Pa3BUBAOLIUHACS OTBIT  3KOJIOTHUYECKU
HaripaB/IeHHOM, TIPUPOI00XPAHHOM,
pecypcocbeperarorieit JesTeTbHOCTH,
yyacTByIOIMM B  ero  npuobpereHHH
JPYTHIMH JTFOJIbMHU.

Uroro nio pasgeny 4

OBLIEE KOJIMYECTBO 34
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IIOYPOYHOE IVIAHUPOBAHUE

10 K/TACC
Ko/muecTBo yacos
Ne Jara
o/ Tema ypoka Beero KonTposbHble | IIpakTnueckue i —
padoThI padoThbI
1 [IpesMeT opraHMuecKor XMMuM, eé BO3HUKHOBEHUe, pa3BUTHE U 1
3HayeHue
9 Teopus CTpoeHUs1 OpraHuuYecKux coefuHeHnd A. M. Bytneposa, eé 1
OCHOBHBI€ T10JI0KEeHUS
[IpencraBneHue o KnacCU(PUKaALMM OPraHUUeCKUX BelecTB.
3 Howmenknartypa (cuctematryeckast) M TpUBHasbHbIe Ha3BaHUS 1
OpraHUYeCKHX BeleCTB
4 AJKaHBI: COCTaB ¥ CTPOEHUe, TOMOJIOTUUeCKUM psiJl 1
5 MetaH 1 3TaH — MpOCTeMIIMe Npe/iCTaBUTeN aTKaHOB 1
6 AJKeHBI: COCTaB U CTPOEHUEe, CBOKCTBA 1
7 OTWIeH Y NPONU/ieH — MPOCTellve NpeJCTaBUTe/N alIKeHOB 1
3 ITpakTrueckas pabota Ne 1. «ITomyueHHe 3THIeHA U U3yUeHHe ero 1 1
CBOUCTB»
9 Ankaguensl. bytaguen-1,3 u metunbyrazaven-1,3. Ionyuenve 1
CHUHTETUYECKOI0 KayuyyKa U pe3uHbl
10 AJIKMHBI: COCTaB ¥ 0COOEHHOCTU CTPOEHMUSI, TOMOJIOTMUEeCKUH PSifl. 1
AueTusieH — TMpOoCTeNllni NpeCcTaBUTe b aTKWHOB
11 BbruncieHuns o ypaBHeHUIO XUMAYECKOU peakLiiy 1
12 ApeHnbl: 6eH30/1 ¥ TO/My0J1. TOKCUYHOCTh apEHOB 1
13 ['eneTnyeckas CB3b yr/1€BOAOPO/0B, IIPUHAJIEKALMX K Pa3/IMYHbIM 1
KJjlaccam




[IprpoHbIe NCTOUHUKHU YT/I€BOIOPO/OB: NIPUPO/HBIN ra3 U MOMyTHbIE

14 HedTsHbIe ra3bl, He)Tb U MPOJYKTHI eé repepaboTKu

15 [IpyrposHbIe HCTOUHUKHU YT/1€BOOPO/OB: IPUPO/HBIN ra3 U NOMyTHbIE
HedTsHbIe ra3bl, He)Thb U MPOJYKTHI € repepadoTKu

16 KonTtponbHast pabota 1o paseny «YT1eBoA0pOAb»

17 [IpesenbHble 0/HOATOMHBIE CIIMPTHI: METAHOJI Y 3TaHOJI. BogopoaHas
CBSA3b

18 MHOroaToMHsble CIIUPTHL: STUIEHIVIUKOJIb U [IULePUH

19 @eHOJI: CTPOEHHEe MOJIeKYJIbl, (PU3NUeCKHe U XUMUUeCKHe CBOMCTBa,
IIpUMeHeHue

20 Anbperunl: hopManbAeru U ateTanbierus. AlleToH

71 O/JiHOOCHOBHBIE TIpe/ielbHble KapOOHOBBIE KUCIOTHI: MypaBbHHAs U
YKCyCHas

22 [MpakTuyeckast pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KUC/IOThI»

23 CreaprHOBast ¥ O/1eMHOBAs KUCJIOTBI, KaK Mpe/iCTaBUTe/N BbICIINX
KapOOHOBBIX KHUC/IOT

24 Mbi/1a KaK COJM BBICIIMX KapOOHOBBIX KUC/IOT, X MOOLL[ee /lefCTBHe

75 CnoskHble 3(UPbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUC/IOT. ['Mapoin3
CJIOXKHBIX 3()HpPOB

26 JKupbI: THIpO/IM3, TpUMeHeHre, 610IornyecKast pojib )KUPOB

57 YraeBogpl: cocTaB, KjlacCU(UKaLys. BakHelive rpe/jcTaBUTe/N:
IJIFOKO3a, PpyKTO3a, caxapo3a

28 Kpaxmai 1 njesiro/103a Kak IIpUpOHbIe IOJIMMepbl

79 KonTtponbHast pabota o pasgeny «Kuciopo/co/iepraiiue
OpraHvyecKue CoeJHeHUs»

30 AMUHBI: MeTU/IaMVH U aHWIUH

31 AMMHOKHCIOTHI KaK aM(pOoTepHble OpraHruyeckre CoeJUHeHus1, UX




Ouonoruueckoe 3HaueHue. [lenTHabI

32 besiku Kak npypo/iHble BEICOKOMOJIEKY/ISIPHBIE COeJUHEeHNs] 1
33 OCHOBHBIe OHATHUS XUMUU BBICOKOMOJIEKY/ISIPHBIX COeJMHEHU 1
34 OCHOBHBIE MeTO/Ibl CHHTe3a BbICOKOMOJIEKY/ISIPHBIX COe/JMHeHUH. 1
IInacTMaccel, Kay4yKu, BOJIOKHA
OBIIEE KOJINMYECTBO YACOB I10 [TPOI'PAMME 34




11 K/IACC

KosmmuecTBO 4YacoB

Ne Hara
w/n Tema ypoka Beero KonTposibHbie  IIpakTHueckue H3yyenus
padoTHhI padoThI
1 XYUMUUeCKUM 3/1eMeHT. ATOM. D/1eKTPOHHasi KOH(UTrypalysi aTOMOB 1
[Tepuoanueckuii 3akoH U [lepuoanueckast cucteMa XUMHUYECKUX
2 seMeHTOB /[]. VI. MeHziesleeBa, UX CBSA3b C COBDEMEHHOM TeOpUen 1
CTPOeHHs aTOMOB
3aKOHOMEPHOCTHU U3MEHEHUS CBOMCTB XUMUUYECKHX 3/IEMEHTOB U UX
3 COoeIMHeHUH 10 IPyIaM U repuo/iaM. 3HaueHue Nepuouuyeckoro 1
3aKOHA U CUCTeMbl XMMHUUeCcKux sjiemeHTOB [I.1. MeHpeneeBa B
Pa3BUTUM HAyKU
4 Ctpoenue BeljecTBa. X¥MHAUeCKasi CBs3b, €€ BU/Ibl; MeXaHU3MbI 1
obpa3oBaHUs KOBa/IeHTHOM CBsA3U. BogopoHas CBs3b
5 BasieHTHOCTB. D/1eKTpOOTpHULIATEILHOCTL. CTeIleHb OKUC/IeHUS. 1
BewiectBa M0/1eKy/ISIDHOTO ¥ HEMOJIEKY/ISIPHOT'O CTPOEHUS
6 [TonsiThe o fucriepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOU/IHbIE 1
pacTBOpbl. MaccoBas 0151 BelljeCTBa B pacTBOpe
7 Knaccudukanys 1 HOMeHK/1aTypa HeOpraHu4eCKuX CcoeZIUHeHU. 1
['eHeTnyeckast CBSI3b HEOPraHWUUECKUX Bel[eCTB, PAa3/IMYHBIX K/1aCCOB
Knaccudukanys XumMruuecKux peakiivii B HeOpraHuuecKou 1
8 OpraHUuecKON XMMHH. 3aKOH COXPaHeHUs1 MacChl BeLeCTB; 3aKOH 1
COXpaHeHHsl U TpeBpallieHUsi SHePruu NMPU XUMHAUYeCKUX peaKLUsIX
9 CkopocTtb peakuun. OOpaTiMble peakiji. XHMHUeCKoe paBHOBeCHe 1
10 ITpakTrueckasi pabora Ne 1. «BiusiHMe pa3mMUHbIX (DaKTOPOB Ha 1 1
CKOPOCTb XUMHUYECKOW peakLiuu»
11 DJIeKTPOJIMTUYeCKas Auccoruanus. [lousTue o BOgopogHOM 1




noka3aresie (pH) pactBopa. Peakijun noHHoro oomeHa. I'nponmu3
OpraHUuYeCKUX ¥ HeOpraHMUeCKUX BeIecTB

OxkuCIUTeTbHO-BOCCTaHOBUTEILHBIE peakunun. ITonsTue 06

12 3J1eKTPOJ/IM3€e pacIijiaBOB U PACTBOPOB COJIEN 1

13 KonTtposneHast pabota 1o pasgeny «TeopeTrueckre OCHOBbI XUMUK» 1
Mertansbl, ux nosioxeHue B Ileproanueckon cuicteMe XUMUUECKHAX

14 snemeHTOB []. V. MeHzenieeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB. 1
O61me r3nyeckre CBOMCTBA METaslJIOB

15 CruiaBbl MeTasIOB. DJ/IEKTPOXUMHUUECKUN Psifi HalpsKeHUM MeTaslJioB 1

16 XYMUUeCKHe CBOMCTBA Ba)KHEUILIMX MeTa/lJIOB (HaTpUi, Ka/luu, 1
KaJIbLIW, MarH1i, allOMUHUAN) U UX COeJUHEeHUH

17 XUMHYeCKue CBOKMCTBa XpOMa, Meiu U UX COeJMHEeHUMN 1

18 XuMuryecKue CBOKMCTBa LIUHKA, JKejie3a U UX COeJJMHeHUI 1

19 [MpakTuyeckast pabota Ne 2. "PeliieHre sKcriepuMeHTalbHBIX 3a/ay I10 1
TeMe «MeTtanib»"

20 HewmeTannbl, ux nosokeHue B [leproanueckol cucTeMe XMMUUeCKUX 1
sieMeHTOB [I. V1. MeHzie/leeBa 1 0COO€HHOCTH CTPOEHUSI aTOMOB

71 dusnyeckKre CBOKMCTBA HEMETA/IOB. AJIJIOTPOIIHSI HEMeTalIoB (Ha 1
nip¥Mepe KUCI0poAa, cepkl, pocdopa U yriepoja)

22 XrMHUUeCKre CBOMCTBA IaJIOreHOB, Cepbl U UX COeJMHeHUN 1

23 XyMUUecKue CBOMCTBA a30Ta, (hocodpa U UX COeIUHEHUM 1

24 XyMUyecKue CBOKMCTBa yryiepoia, KpeMHUs U UX COeJMHeHNI 1

25 [IprMeHeHre Ba)KHEUIIMX HEMeTasVIOB U UX COeJJMHeHUN 1
O0o00611eHre ¥ cMcTeMaTH3alys 3HaHUH 110 Teme «HemeTanmbi».

26 BbruricsieHust o ypaBHEHUSIM XUMHAYECKUX peakLyi U 1
TePMOXUMUUECKHEe PACUETHI

27 [MTpakTueckast pabota Ne 3. «PelieHre SKCIiepUMeHTa/TbHbIX 3a/1a4 10 1




Teme "HemeTanab1'»

28 KonTtposnbHas pabora o Temam «MeTtaibi» U «HemeTasmibi» 1

79 Heoprannueckue u oprannueckue KucaoTel. Heoprannueckue u 1
OpraHuYecKre OCHOBaHUS

30 AmdoTepHble HeopraHU4eCcKre 1 OpraHuuecKre CoeJHeHusl. 1
'eneTnyeckast CBSI3b HEOPraHWUUECKUX U OpPraHUYeCKUX BelljeCTB

31 Posnb xuMun B 0OecrieueHny SK0I0TUIeCKO, SHepreTHuecKoi 1 1
TTUILeBOU 0e301MaCHOCTH, PAa3BUTUN MeIUL[UHbI

3 [MpencraBneHust 06 0OIIMX HAyYHBIX TTPUHLIUATIAX TIPOMBIILIZIEHHOTO 1
TM0JIyueHus1 BayKHEUILIMX BelleCTB

33 YesioBeK B MUpe BellleCTB U MaTepuasioB 1

34 XuMUS 1 30POBbE Yei0BeKa 1

OBIIEE KOJINMYECTBO YACOB I10 [TPOI'PAMME 34
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