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INIOACHUTEJ/IBHASA 3AIIMCKA

[MporpaMMa 10 XMMHMM Ha YpOBHe cpejgHero o0iero obOpa3oBaHusi pa3paboTaHa Ha
ocHoBe ®PesrepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit
depepain», TpeboBaHMN K  pe3ysibTaTaM OCBOeHUsi  (efepanbHOM — oOpa3oBaTebHOM
nporpamMMbl cpegHero obiero obpaszoBanusi (POIT COO), mpezacraBieHHbIX B DefepasbHOM
rocy/lapcTBeHHOM oOpa3oBarenbHOM ctaHzapte COO, c yuérom KoHilemniuu rMperno/aBaHus
yuebHoro mpegmera «XuMusi» B 0Opa3oBaTesibHBIX OpraHu3auusx Poccuiickoit degepariuy,
peanu3yIoIMX OCHOBHbIe 00pa30oBaTe/ibHbIe MPOrpPaMMbl, U OCHOBHBIX TOOXKeHuH «CTpaTeruu
pa3BuTusi BociutaHusi B Poccuiickor @esepanu Ha niepuog, fo 2025 roga» (PacropsbkeHue
[TpaBuTensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcCHOBy TMOAXOZOB K pa3paboTKe TpOrpaMMbl T0 XUMWH, K OIpejesieHut0 001ei
cTpateru 00yueHHs], BOCITUTAHUS W Pa3BUTHs OOYYarOIUXCsl Cpe/ICTBaMH yueOHOTO mpeaMeTa
«Xumus» st 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBW/IM KOHIIENTYa/IbHbIE TTOIOXKEHUS
®I'OC COO o B3aMMOOOYCTIOB/IEHHOCTH Iiejield, COZiep>KaHusl, pe3y/JbTaTOB OOy4YeHUs |
TpeOOBaHUI K YPOBHIO IMO/ATOTOBKH BBITTYCKHHUKOB.

Xumnyeckoe oOpa3oBaHue, TIOy4aeMoe BBITYCKHUKaMH  001ieobpa3oBaTenbHON
OpraHu3aluy, SBSeTCSI HeoThbeM/JIeMOM uacTbl0 ux o0pa3oBaHHOCTH. OHO  CITY>KUT
3aBepIIAoIIM 3TallOM peayM3aldid Ha COOTBETCTBYIOIlEM eMy 0a30BOM ypOBHE K/THOUEBBIX
L[eHHOCTeH, TPUCYIIUX [[eJIOCTHOM CUCTeMe XHWMHUUeCcKoro oOpa3oBaHUs. OTH IIeHHOCTH
KacaroTCsl TIO3HAHUSI 3aKOHOB TIPUPO/bI, (POPMUPOBAHKSI MUPOBO33PeHUs U OOIIel Ky/IbTyphbl
YyesloBeKa, a TaKKe OJKOJOTHUECKH OOOCHOBAHHOTO OTHOIIEHWsS K CBOEMY 37I0POBbIO H
TIPUPOJIHON cpefie. Peami3yercst XMMyU4eckoe oOpa3oBaHWe 00Y4YaroIMXCsl Ha YPOBHE CpeHero
obujero obpa3oBaHus Cpe/CTBaMU yueOHOTO TpeAMeTa «XUMHUs», COJlepXKaHHe W TIOCTPOeHHe
KOTOpPOr0 ONpeJie/ieHbl B IpPOrpaMMe IO XUMHUM C Y4Y6TOM CIleLU(UKU HayKu XHUMUHH, eé
3HaueHUs B MIO3HAHUM TPUPOZBLI M B MaTepUaTbHOM >KU3HU 0OIIeCTBa, a TakKe C YUETOM 00IINX
Ljesiell ¥ TIPUHIIUIIOB, XapaKTepU3YIOL[UX COBPeMeHHOe COCTOsSIHHMEe CHUCTeMbl Cpe/iHero o0Iiero
obpa3zoBanus B Poccutickoit defepariyu.

XUMUS KaK 3/IeMeHT CUCTeMbl eCTeCTBEHHBIX HayK UrpaeT 0co0yr0 pojib B COBPeMeHHOM
LMBWIK3aL[UM, B CO3JaHMU HOBOW 0a3bl MaTepuaabHON Ky/nbTypbl. OHa BHOCUT CBOW BK/a[| B
(¢bopMrpOBaHKe palMOHATLHOTO HAayYHOTO MBIIIEHUS, B CO3/jaHUe L[eJIOCTHOTO Tpe/iCTaBIeHuUs
00 OKpy’Karoll[eM MHpe KaK O eJMHCTBe TIPUPOAbI U uesioBeKa, KOTopoe (OPMUPYeTCsl B XUMHUU
Ha OCHOBe TIOHMMaHUs BelleCTBEHHOI0 COCTaBa OKPY’Karollero Mupa, 0CO3HaHUsI B3aUMOCBSI3U
MeXX/y CTPOEeHHEM Bell[eCTB, UX CBOWCTBAMU M BO3MOXXHBIMU 00/71aCTSIMU ITPUMEHEeHMUS.

TecHo B3aWMOZENCTBYSI C [PYIMMM eCTeCTBEHHbIMH HayKaMM, XWUMWs CTaja
HEOTheMJIEMOM UYaCTbI) MHUPOBOM KY/bTYpbl, HEOOXOJWMBIM YyC/IOBHEM YCIEIIHOTO TpyJAa M
JKU3HHU KaXKJ[0ro uieHa obmiectBa. CoBpeMeHHasi XMMHsSI KaK HayKa CO3WjaTelbHasl, Kak HaykKa
BBICOKMX TEeXHOJIOTUIM HaripaB/ieHa Ha pellieHHe T7100anbHbBIX MPo6/ieM YCTOMUMBOIO Pa3BUTHS
ye/il0OBeUeCTBA — CHIPbEBOM, HJHEPreTUUeCKOM, TIHIEeBOM, SKOJOTHYeCKOW 0e30macHOCTH U
OXPaHbI 3[I0POBbSI.

B coorBeTcTBUM C OOUUMH TIe/IIMH W TIPUHIMITIAMH CpegHero oOiiero obpa3oBaHUs
cogep>xanue mipeameta «Xumus» (10—11 kmacchl, 6a30BbIN YpOBeHb U3yUeHUsT) OPUEHTUPOBAHO
TIPEMMYIL[eCTBEHHO Ha OOIIeKy/JbTYPHYIO MOATOTOBKY OOydaromuxcsi, HeoOXOJUMY UM [IIst
BbIPaOOTKM MHPOBO33PEHUECKUX OPHEHTHPOB, YCIEIIHOTO BK/IOUEHHS] B JKU3Hb COIL[UYMA,
TIPO/I0/KEHUsT 00pa30BaHUs B Pa3/IMUHBIX 00/1acTsIX, He CBSI3aHHBIX HETIOCPE/ICTBEHHO C XMMUEH.



CocTaBnsilOIUMU  TIpegMeTa «XUMUsD» SIBMISIFOTCL  0a30Bble Kypchl — «OpraHudeckast
xUMUsi» U «O0b11jasi 1 HeopraHUuyeckasi XMMUs», OCHOBHBIM KOMITOHEHTOM COZlep>KaHUsT KOTOPbIX
SIBJISTFOTCST OCHOBBI 0a30BOM HAYKH: CHCTeMa 3HAHUM 110 HeOPraHWYeCKOW XMMUH (C BK/TIOUeHHEeM
3HaHUM U3 00IIell XMMUK) U OpraHuueckor xumuu. dopMuUpoBaHUe [JaHHON CUCTeMbl 3HAHWMN
TP W3y4YeHWU TpeAMeTa o0ecrieurMBaeT BO3MOXKHOCTb PACCMOTPEHUsI BCETO MHOT000pa3sus
BeIlleCTB Ha OCHOBe OOLMX MOHATHM, 3aKOHOB 1 TEOPUI XUMUH.

CTpyKTypa cofep>kaHust KypcoB — «OpraHuyeckasi Xumusi» U «O0l1ijasi 1 HeopraHuJecKast
XUMUSD» C(HOpPMHUPOBaHa B NporpaMMe I0 XMMHUM Ha OCHOBE CHCTEMHOrO MOAX0Ja K U3y4YeHHIO
yuebHOro MaTepuasa U OOyCTOBJIeHa MCTOPUUECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HaHUM Ha
OIpe/ie/IEHHbIX TeOpeTUYeCKUX YpPOBHAX. Tak, B Kypce OpraHMuYeckKOod XUMWH BelllecTBa
paccMaTpUBAKOTCS Ha YPOBHE K/IaCCMYeCKOM TeOpUM CTPOeHMsI OpraHW4yeCKUX COeIMHeHWH, a
TaK)Ke Ha YPOBHE CTepeOXMMHYEeCKMX M 3/eKTPOHHBIX Mpe/CTaBlIeHHUN O CTPOEHWHU BellleCTB.
CrezieHust 006 M3ydaeMbIX B Kypce BellleCTBax JAlOTCS B PasBUTHU — OT YIJIEBOJOPOZOB [0
CJIOXKHBIX OHMOIOTHMUECKW aKTMBHBIX COeAMHEHWH. B Kypce opraHM4ecKoW XUMWH T0/Iy4aroT
pa3BuTHe chopMHpOBaHHbIE Ha YPOBHE OCHOBHOro o00ujero obpa3oBaHMsl MepBOHaYaIbHbIE
Npe/iCTaB/eHUsl 0 XUMUUECKOU CBs3U, KI1aCCU(PUKALIMOHHBIX NPH3HaKax BelecTB, 3aBUCHUMOCTH
CBOMCTB Bell[eCTB OT UX CTPOEHUs], 0 XMMHUUeCKOM peakI[uu.

[To, HOBBIM YIJIOM 3peHHUsi B TpeaMeTe «XHUMUs» 0a30BOro YpPOBHS pacCMaTPUBAETCS
M3yuyeHHBbIi Ha YPOBHe OCHOBHOrO o00ijero o0pa3oBaHHsl TeOpeTHMUeCKWid MaTepuan M
¢axkToOrMUeCcKre CBeJileHHsl O BelljeCTBax U XMMHUYeCKO# peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111as ¥ HeopraHWYeckKasi XUMHsI» O0YYaroIUMCsl TIPeIOCTaB/ISIeTCSI BO3MOXXKHOCTb 0CO3HATh
3HaueHWe TIePUO/IMYeCKOTO 3aKOHA C OOIeTeOpeTHYeCKUX U MEeTOAOJIOTHUeCKUX TTO3ULIUH,
riy0’ke TIOHATH HCTOpHUECKoe H3MeHeHHWe (YHKLUMH 3TOro 3akoHa — OT o0oObijaroiieid o
0OBSICHSAIOILeN 1 TIPOTHO3UPYIOLEH.

EfvHas cucrema 3HaHMIM O Ba)KHEMIIMX BelllecTBaxX, UX COCTaBe, CTPOEHUM, CBOMCTBaxX U
NIpUMEeHEeHUH, a TaK)Ke 0 XUMHUUeCKUX PeakiUsiX, UX CYL[HOCTH M 3aKOHOMEPHOCTSIX MPOTeKaHUsI
porionHsiercs B Kypcax 10 w11 kjaccoB 37emMeHTaMM  COZEp)KaHUs, HMeKLMMU
KyJIbTYPOJIOTUUECKUI U TIPUK/IQZHOM XapakTep. OTW 3HaHUS CIOCOOCTBYIOT TTOHUMaHUIO
B3aMMOCBSI3M XUMHM C [JPYTMMH HayKaMH, pacKpbIBalOT e€ pojb B T[I03HaBaTeJbHOW U
NpaKTUUYEeCKOM [1esiTe/IbHOCTU 4esloBeKa, CIOCOOCTBYIOT BOCIMTaHMIO yBa)KEHHUs! K IIPOLieCcCy
TBOpUYECTBa B 00/1aCTU TEOPUU U TIPAKTUUYECKUX MPUIOXKEHUH XUMUH, TIOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATLCSI B OOLECTBEHHO U JTMYHOCTHO 3HAUMMBbIX MpobreMax, CBSI3aHHBIX C XHMHeH,
KPUTUYECKU OCMBIC/TMBATh MH(GOPMALUI0 U TIPUMEHSTh eé [/l TOTIO/THeHUsT 3HaHUM, pelleHust
VHTe/UIeKTYya/IbHbIX M SKCIIepUMeHTa/IbHbIX HCC/Ie[0BaTe/IbCKUX 3ajad. B 1jelom copeprkaHue
yueOHOro npeziMeTa «XUMHs» [JAHHOTO YPOBHSI U3y4eHUsi OPUEHTHPOBAHO Ha ()OPMUPOBaHUE Y
00yYarIUXCss MUPOBO33PEeHUECKOW OCHOBBI /IS TIOHUMaHUs (GUI0COMCKUX Hfel, TaKUX Kak:
MaTeprasibHOe e[JMHCTBO HeOpPraHW4YeCKOro U OpraHMueckoro Mupa, 00ycroB/IeHHOCTb CBOMCTB
BellleCTB UX COCTaBOM M CTPOeHHeM, [103HaBaeMOCTb NPUPO/HBIX sSIBJIEHUH MyTEM SKCIepUMeHTa
Y pelleHUs] MPOTHMBOpPEYM MeX/Jy HOBBIMU (PakTaMyd M TeOpeTHYeCKMMH Ipe/roChlIKaMy,
OCO3HAaHME PO/ XMMHUH B PellleHUH 3KOJ0TMUYecKHX IMpobsieM, a Takke MpobsieM cOepeskeHust
SHepreTUUeCKUX PeCypCoB, CbIPbs, CO3/JaHUS HOBBIX TeXHOJIOTUI U MaTepUasoB.

B maHe pemieHuss 3afad BOCIHTAHWS, PA3BUTHS M COLMAAM3ALMH  OOYYarOIIUXCS
NIPUHSATBIE MPOrpaMMOM MO XMMHMM MOJXOAbl K ONpe/ie/ieHHI0 COJepKaHHsl M TOCTPOeHUs
nipeiMeTa TpelyCMaTPUBAlOT (HOPMUPOBAHNE YHUBEPCATIbHBIX YUeOHBIX [eMCTBHUMA, MMEIOIINX
6a3oBoe 3HaueHHe /71T pa3/IMUHbIX BUJIOB JIeATe/bHOCTH: PelleHus 1pobsieM, MoMCKa, aHan13a u



obpaboTku wuHGMOpMary, HeOOXOAMMBIX [T TIPUOOPETeHHsI OIbITa MPAKTHUECKOW W
HCCIeJOBaTe/IbCKOM /leITeTbHOCTH, 3aHUMaroIIleil Ba)KHOe MeCTO B MTO3HAHWU XUMUMU.

B npakTuKe npernoziaBaHusl XMMHUY KaK Ha YPOBHe OCHOBHOT'O 00ITiero o0pa3oBaHusi, TaK U
Ha YypOoBHe cpefHero obijero o0pa3oBaHMs, TIpyU OTpe/ie/leHHH  CojiepKaTebHOM
XapaKTepUCTUKHU 1ieJieli u3yueHWs] TpeAMeTa HarpaB/ieHHWeM I1epBOCTENeHHOW 3HAauMMOCTH
TPAaZAULIMOHHO TpHU3HaéTcsi (OopMHUpPOBaHHWE OCHOB XUMMUYECKOW HaykKd Kak objactu
COBPEMEHHOT'0 eCTeCTBO3HAHUS, TIPAKTUUECKOHW [esTelbHOCTA uelioBeKa M KaK Of[HOTO W3
KOMIIOHEHTOB MHPOBOW Ky/ibTypbl. C MeTOAMUECKOW TOUKMA 3peHHsl TaKOW TIogXo[ K
oripeie/ieHUIO 1ieJieli U3yueHusl TIpeIMeTa SIB/ISIeTCsI BITOJTHE OTIPaB/laHHBIM.

CornacHO [aHHOW TOYKe 3peHUs TJIaBHBIMU LIe/ISIMU M3y4deHHusl TMpeaMeTa «XUMHs» Ha
6a3oBoM ypoBHe (10 —11 K/1.) SIBASFOTCS:

e (QopmHupOBaHME CUCTEMbl XUMHUUECKMX 3HAaHUM KakK BakKHellllell COCTaBisioLei
eCTeCTBeHHO-HayuyHOW KapTWHBI MHpPa, B OCHOBE KOTOPOM JieXXaT K/IFOUeBble MMOHSTHS,
dbyHIaMeHTa/bHbIe 3aKOHbI U TEOPUM XUMUM, OCBOEHUWe si3blka HayKW, YCBOeHUe U
TOHMMaHWe CYIIHOCTH [JOCTYITHBIX 0000IeHN MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIeHHE C UCTOpHel UX Pa3BUTHS U CTAaHOBJIEHUSI;

e (opmupoBaHMe U pa3BUTHE TMpeJCTaB/IeHUN 0 HayUHbIX MeTO/laX TMO3HAHUS BeIecTB U
XUMUUECKMX peakiUi, HeoOXOAUMBIX /sl TIPUOOpPETeHUs] YMEHUM OpHUEeHTHPOBAThCS B
MUpe BeIlleCTB U XUMUUECKUX SIBJIEHUM, UMEIOIIUX MeCTO B TPUPO/ie, B TIPAKTUUECKOUN U
TIOBCEe/IHEBHOM >KU3HM;

e pa3BUTHE YyMEHUH U CHOCOOOB [eSTeIbHOCTH, CBSI3aHHBIX C HaO/IIOfIEHHeM W
00bsiICHeEHMEeM XWMHYeCKOTO JKCIlepuMeHTa, Cob/rofieHHeM TipaBUI  Ge30racHoOro
oOpailjeHusi C BellleCTBaMHU.

Hapsiny c 3TuM, cofep)kaTesibHasi XapaKTepUCTHUKA Liefieid U 3aJjau W3yueHus mpeiMeTa B
rporpaMMe 1o XMMHM YTOUHEeHa U CKOPPEKTHUpPOBaHa B COOTBETCTBUU C HOBBIMU IMPHUOPHUTETAMU
B cucrteMe cpenHero o6iero obpasoBanus. CerojiHsi B TIpPerioflaBaHUM XUMHH B Oosibliiei
CTereHW OTJAéTCs TIpeArouTeHre TIPaKTUUeCKOW KOMIIOHeHTe CoJiep>KaHusi 00ydeHus,
ODHEHTHMPOBAHHOM Ha TIOATOTOBKY BBLIMYCKHWKA 00Ieobpa3oBaTe/ibHOM — OpraHM3alvy,
B/Ia/Iel0Ilero He HabopoM 3HaHWM, a (YHKI[MOHATBLHOW T'PaMOTHOCTBIO, TO €CTh criocobamMu M
YMEHUSIMH aKTHBHOTO TIOJTyUeHHs] 3HAHWH W MPUMEHEHUs] UX B PeaslbHOW YKU3HM [IJIs PelleHUst
MPAaKTUYeCKUX 3a/iay.

B cBA3M C 3TUM TpuU M3yyeHWH TipeAMeTa «XHUMHs» JAOMHHUDPYIOIlee 3HaueHue
nprobpeTaroT Takue 1[eJi U 3a[jauu, Kak:

azanTauyss  oOyuaromumxcss K  YC/IOBUSIM — AWHAMHUYHO  pa3BUBAIOIIEroCs  MUPa,
dbopMHpOBaHHE WHTE/IEKTya/lbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa30BaHUIo,
COTPYJHUYECTBY, CaMOCTOSTe/TbHOMY TIPHUHSITUI0 TPaMOTHBLIX pellleHWd B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIeCTBAMU U UX TIPUMEHEHHEM;

dbopmupoBaHre y 00yuaroIUxcsl KIFOUEBbIX HAaBLIKOB (K/IFOUEBBIX KOMIIETEHIIUMN),
MMEIIMX YHHUBepCabHOe 3HaueHue [I7isi Pa3/IMUHbIX BHU/IOB AeSITeIbHOCTHU: PEIIeHus Mpobiiem,
TOWCKA, aHaiu3a U 00paboTKM WH(OpMaIuHM, HeOOXOAWUMBIX [/sI TPUOOpPeTeHUs OIlbiTa
JlesiTe/IbHOCTU, KOTOpasi 3aHMMaeT BaKHOe MeCTO B TMO3HAaHUM XUMHM, a TakKe /sl OL[eHKHU C
TMO3UIUM IKOJIOTHUYeCKOM 6e30TacHOCTH XapaKTepa BIUSHUS BeIlleCTB U XMMUUeCKUX TTPOL[eCCOB
Ha OpraHM3M YeJjioBeKa U MPUPOJHYIO Cpesy;

pa3BUTHe TI03HABaTe/bHLIX UHTEPECOB, UHTE/UIEKTYalbHbIX U TBOPUYECKUX CIIOCOOHOCTeM
00yuaroIuXcs: CroCOOHOCTH CaMOCTOSITe/IbHO TPHOOpeTaTh HOBblE 3HAHWS T0 XUMWUU B



COOTBETCTBUHM C >XKU3HEHHBIMHU MOTPeOHOCTSIMH, UCII0/Ib30BaTh COBPEMEHHbIe UH(HOPMAIIMOHHbIE
TeXHOJIOTUH [I/Isl TIOMCKA U aHa/in3a yueOHOM ¥ HayyHO-TIONYJ/ISIPHOM MH(GOpMAaLMd XMMAYeCKOT0
cofiep>KaHus;

¢dopmHpoBaHre U pa3BUTHe y 00yUaroIMXCsl aCCOLIMaTUBHOTO M JIOTMUECKOT'0 MBILLIIeHHS],
HaO/M0JaTelbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble O0COOeHHO HeoOXOJUMBbI, B
YaCTHOCTH, TIPU TIJIAaHUPOBAaHUY U TMIPOBeJIeHUH XUMHUUeCKOT0 SKCIIePUMeHTa;

BOCMUTaHWe y oOyuaromuxcss yOeXAEHHOCTH B TyMaHHMCTUUECKOW HarpaB/eHHOCTH
XUMWY, €€ BaXHOW PpOAM B pelieHud  TJio0asbHBIX  TPO6JeM  palyOHAaTbHOTO
TIPUPO/IOTIO/IHb30BaHMSI, TIOTIOJIHEHUsI SHepreTHUYeCKUX PpecypcoB W COXpaHeHUsi TPUPOJHOTO
DaBHOBeCHsl, OCO3HaHHSI HeoOXOAMMOCTH Oepe)KHOrO OTHOIIEeHUSI K TIpPUPOJie U CBOEMY
3[J0POBbIO, a TaK)Ke TIPUOOpeTeHUsI OIbITa UCI0/b30BaHUs M0/TyUeHHbIX 3HAaHWM 71 TIPUHSATHS
TPaMOTHBIX pPellieHUH B CUTYaLUsIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMU.

B yueGHOM ryilaHe cpezHero obiero obpa3oBaHus TipegMeT «XUMHs» 06a30BOT0 YPOBHS
BXO/IUT B COCTaB MpeJIMETHOM 00/1acTh «ECTeCcTBeHHO-HayuHbIe MPeZMeThI».

OO0r11iee uKC/I0 YacoB, OTBEJEHHBIX [/IsI M3yueHUs XUMHUH, Ha 0a30BOM ypOBHe Cpe/Hero
obrriero obpasoBaHusi, cocTaBsieT 68 yacoB: B 10 Kmacce — 34 yvaca (1 yac B Hezenmo), B 11
Kacce — 34 yaca (1 yac B HejieJto).

CBSI3b C PABOYEN ITIPOI'PAMMOI BOCIIMTAHMSA IIIKOJIBI

Peas3aijusi BOCIIUTATeBHOTO TOTEHI[Ma/lla YPOKOB XWUMUK (YPOUHOUW [1esiTeJTbHOCTH,
ayJUTOPDHBIX 3aHATUH B paMKaX MaKCHUMaJbHO JIOMyCTUMOM y4yeOHOM  Harpysku)
TipelyCMaTpUBAET:
- MakCHMMaJIbHOe HCIO/Ib30BaHME BOCIIUTATeIbHBIX BO3MOXKHOCTEM CO/lep)KaHWs YPOKOB J/Ist
dbopmMHpoBaHUsl Y OOYYarOIUXCA POCCUMCKUX TPAJUIIMOHHBIX JAYXOBHO-HPAaBCTBEHHBIX U
COLIMOKY/IbTYPHBIX ~ LIEHHOCTel, pPOCCHUHCKOrO0 MCTOPUYECKOTO CO3HaHWs Ha  OCHOBe
WCTOPUUECKOTO TIPOCBEIL|eHHUs; TIOA00p COOTBETCTBYIOIIETO COZEp)KaHWsl YPOKOB, 3aJaHUM,
BCTIOMOTaTe/TbHbIX MaTepHasioB, MPOO/IEMHBIX CUTYaLH [yt 00CY>KIeHU;
- BK/IIOUEHHE B CO/lep’KaHhe YPOKOB Lie/IeBbIX OPUEHTUPOB Pe3y/bTaTOB BOCIUTaHUs, UX YUeT B
oripe/ie/IeHUM BOCTIMTATe/IbHBIX 33/lad YPOKOB, 3aHSTUM;
- BbIOOp METOJIOB, MeTOJMK, TeXHOJIOTHH, OKa3bIBAIOIIMX BOCIUTATE/IbHOE BO3JEeiCTBHE Ha
JIMYHOCTh B COOTBETCTBMM C BOCMMTATe/JIbHBIM H7easioM, LieJibl0 U 3aZlauaMd BOCIIMTaHUS,
1|eJIeBBIMA OPUEHTHpaMH pe3y/IbTaTOB BOCTIMTAHMS; peayu3aljiio MpUOpUTeTa BOCIUTAHUS B
yueOHOMU JiesTe/TbHOCTH;
- TIpUB/IeYeHHe BHMUMaHMUs OOyuaroIMXCs K LIEHHOCTHOMY acIieKTy H3yuaeMbIX Ha YPOKax
MpeIMETOB, SIBJIEHUM W COOBITHUH, WHUI[UMPOBaHHE OOCY)XIeHUM, BBICKA3bIBAHUM CBOEro
MHeHUsl, BbIDAOOTKU CBOEro JIMYHOCTHOTO OTHOIIEHUs] K U3ydaeMbIM COOBITHSIM, SIBJIEHUSIM,
JvLam;
- IPUMeHeHHe UHTePAaKTUBHBIX (hopM yuebHOM paboThl — UHTEJIEKTYa/IbHBIX, CTUMYJTUPYHOLUX
M03HaBaTeJIbHYI0 MOTHBAL[UIO, WIPOBBIX METOAWK, [AWCKYCCHUM, [aloIUX BO3MOKHOCTh
nprobpecTy OMBbIT BefeHUs] KOHCTPYKTHUBHOTO /Masiora; TPYIIOBOM paboThl, KOTOpas YYUT
CTPOUTH OTHOIIIEHWS U [IeHCTBOBaTh B KOMaH7ie, CIIOCOOCTBYeT Pa3BUTHIO KPUTHUECKOTO
MBIIIIEHUS;
- mobOyxaeHne 0oOyuaromuxcst CoOJIOAATE HOPMBI TIOBEJIeHWs, TIpaBUIa OOIIeHHUS CO
CBEPCTHUKAMW W TeJaroriyeCKiMH pabOTHUKaMH, COOTBETCTBYIOIIME VK/aZy IIKOJIbI,
yCTaHOBJIEHHE U TIOJIePXKKY A00poXKenaTeibHOM aTMoCcdepsr;
- OpraHM3aIii0 HACTaBHUUECTBA MOTHUBUPOBAHHBIX U 3PYAMPOBAHHBIX OOYyUarOIIUXCS Ha
HeyCIeBalIMMA  OJHOK/JIaCCHUKaMHM, B TOM UHCIe C OCOObIMM 0Opa3oBaTe/bHbIMU



TOTPeOHOCTSIMU, [JAfoIer0 OOYYarolMMCsl COLIMa/TbHO 3HAYMMBIA OMBIT COTPYJHHUYECTBA U
B3aUMHOM TTOMOIIIY;
- VHUIWUPOBaHHME W TIOAJEPXKKY HCCIe[OBaTeNIbCKOM  /IesTeTbHOCTH  00yYaroIuxcs,
T/IAaHUPOBAaHWE W BBIMIOJIHEHHWE WHAWBUIYATIbHBIX W TPYIIIOBBIX IPOEKTOB BOCIHTATeIbHON
HarpaBJIeHHOCTH.
- peanu3alvi0 MepOMpUSITUM KajeHJapHOro riaHa Paboueil riporpammbl Bocrutanusi MAOY
COL Nel4 yum. B.®. Dydauesa.

Pe3ynbTaThl peanu3aliuM eJUHCTBA YyueOHOW U BOCIUTATeTbHOM [1esiTeJTbHOCTH
OTpaKeHbl B pasjene paboueil mporpaMmbl «JIMUHOCTHBIE pe3y/bTaThl M3YUYeHHs yueOHOro
rpeiMeTa XMMHH Ha YPOBHe CpeiHero o0Iriero oopa3oBaHus».

COJEP)KXAHUE OBYYEHUNSA

10 KJIACC
OPI'AHNYECKAS XUMUSA

TeopeTrnuecke 0CHOBbI OPraHUYeCKOi XUMHUH

[IpenMeT opraHuyeckod XWMUU: €€ BO3HUKHOBEHHWe, pa3BUTHe U  3HaueHUe
B TOJTyYE€HUU HOBBIX BeLeCTB U MaTepuasioB. Teopus CTPOEHUs] OPraHUUeCKUX COeJuHeHun A.
M. BytnepoBa, eé OCHOBHble MoioKeHUs. CTPYKTypHble (OpPMYJibl OpPraHMYeCKUX BeleCTB.
l'omonorusi, n3omepus. Xumuueckass CBs3b B OpPraHMYeCKUX COEJIUHEHUsIX — OJJMHapHble M
KpaTHbIe CBSI3U.

[IpexcraBneHue 0 KnacCu(UKaIiMM OpraHudyeckux BelljeCTB. HoMeHK/IaTypa opraHunyeckux
CcoelMHeHWM (cHUCTeMaThuecKas) W TPUBUAJIbHbIE HA3BaHUSl BaXKHEWIIMX [peJCcTaBUTeNen
KJ/IaCCOB OpPraHWYeCKUX BellleCTB.

OKCepuMeHTalbHble MeTO/bl U3YYeHUs BeleCTB M WX IpeBpallleHUu: O03HaKOMJIeHUe C

oOpa3ijaMu OpraHu4yeckuX BeI[eCTB U MaTepuajlaMh Ha UX OCHOBe, MO/e/IMPOBAHUE MOJIEKYT
OpraHWUYeCKUX BeIIeCcTB, HaO/IIO/leHHe W OMNMCaHWe JIeMOHCTPALMOHHBIX —OMBITOB IO
TIpeBpaIlieHNI0 OPraHWUYeCcKUX Bell[eCTB MpY HarpeBaHUM (T1aB/ieHue, 00yrIMBaHUe U TOpeHue).

YrneBopopoasl

AsKaHbI: COCTaB M CTpOEHHe, TOMOJIOTUYEeCKUM psf. MeTaH U 3TaH — MpOCTeHIINe
Tpe/ICTaBUTe/IA  aKaHOB: (H3UUeCKWe W XUMHUUeCKde CBOWCTBa (peakUyd 3aMelleHus |
ropeHUsi), HaXoXK/leHue B PUPO/e, MoTy4YeHre U IpUMeHeHue.

AJTKeHBI: COCTaB U CTPOeHHWe, TOMOJIOTUUeCKUN psifi. DTUIeH U TIPOTIMJIEH — MPOCTeMIIme
Tpe/iCTaBUTe/IM alKeHoB: (M3UuUecKhe M XUMHUUeCKhe CBOWMCTBAa (peakLyd THUPUPOBaHUS,
raJloreHupoBaHus, TUpaTalyy, OKUC/IeHHUs U MoMMepHu3aLiim), NojlyueHre U IpUMeHeHHe.

Ankaguensl: OyragneH-1,3 U MeTwi0OyTaaueH-1,3: cTpoeHHe, BaKHeHIIMe XUMHUUECKHE
cBoiicTBa (peakuus nonuMepusanyn). [lonyyeHre CHHTETUUECKOTO KayuyKa U pe3uHbI.

ANKWHBI: COCTaB ¥ OCOOEHHOCTHM CTPOEHHUs, TOMOJIOTHUECKWU psifl. AlleTuieH —
TPOCTeNIINI TIpe/ICTaBUTe b alKWHOB: COCTaB, CTPOeHue, ¢r3nueckue U XUMHUUeCcKrue CBOMCTBa
(peakuyy TUIpUPOBaHUs, rajloreHUPOBaHUSI, THUipaTaliuu, TOPeHuUs ), TIoJyueHue U puMeHeHue.

Apennl. BeH3o/m: cocTtaB, cTpoeHMe, ¢u3MUeCKMe W XUMHUUYECKHe CBOMCTBa (peakiyu
rajJioreHUpOBaHKsl U HUTPOBAHUs), TOAyueHWe W TpuMeHeHue. Toayon: cocmas, cmpoeHue,
¢usuueckue u xumuueckue cgoticmea (peakyuu 2an102eHUPOBAHUS U HUMPOBAHUS1), NoAyYeHuUe U
npumeHeHue. TOKCUYHOCTbL ~ apeHOB. ['eHeTMyeckasi CBSi3b  MeXJy  YIJIeBOJOpO/aMH,
TIPUHA/|JIeKaIUMU K pa3/TMUHbIM KlaccaM.



[TpupoaHble MCTOYHMKU YI/1eBOZIOPOZOB. IIpHMpo/HbIi ra3 U MnomyTHble HeTsHbIe rasbl.
Hedts u eé mpoucxoxgenue. CriocoObl 1epepabOTKH HePTHU: TIeperoHKa, KpPeKUHT
(TepMHUUeCKHIA, KaTa/UTUUYeCKWH ), muposiu3. [IpoayKThl iepepaboTku He()TH, MX TIPUMEHeHHe B
TIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yToJib U MPOAYKTHI ero repepaboTKy.

OKCIlepyMeHTa/IbHble MeTO/bl U3YYEeHUs BeleCTB W KX MpeBpallleHuli: 03HaKOMJ/IeHHe C
obpasijaMu jacTMacc, KayuykoB U pesuHbl, Ko/uleKiuu «HedTb» 1 «YTomb», MofenpoBaHie
MOJIEKYJT ~YTJIeBO/IOPOJIOB U TajloTeHONPOM3BO/IHBIX, TPOBe/jeHHe PAKTUYeCKOW DPaboThI:
TI0/IyYeHHe STU/IeHa U U3yYeHue ero CBOKCTB.

PacuétHele 3aauu.

BelunciieHust 1Mo ypaBHEHMIO XMMHYeCKOW peakiMy (Macchl, 00bEMa, KOJMUecTBa
VCXOJHOrO BelljecTBAa WIM TPOJYKTa peakLMM I10 M3BECTHBIM Macce, 00bEMY, KOIMUYECTBY
OJJHOT'O M3 UCXOJHBIX BellleCTB WU MPOJYKTOB PeaKL{iK).

Kucnopoacoaepxaiye opraHiuecKe coeMHeHus

[TpenenbHble OJHOATOMHBIE CIMPTHL. MeTaHOM M 3TaHOJ: CTpOeHWe, (GU3MUecKre U

XUMUUEeCKHe CBOMCTBa (peaklUM C aKTMBHBIMM MeTa/ljaMH, rajoreHOBOZOpPOJaMu, TOpeHue),
nipuMeHeHre. BoZiopo/iHbie CBSI3W MeXAy MOJIeKyJlaMU CIUPTOB. [lelicTBHe MeTaHO/1a M 3TaHO/Ia
Ha OpraHv3M uesioBeKa.

MHoroatomMHbie CIUAPTBL. JDTWIEHTJIMKO/Ib W TJULEPUH: CTpoeHHUe, Gu3nueckie u
XUMUUeCKHe CBOMCTBA (B3aUMO/IeHCTBHE CO 1[eI0UHbIMU MeTaslJlaMU, KaueCTBeHHasi peakLiys Ha
MHOTrOaTOMHble COUPTHI). [lelicTBMe Ha oOpraHusM desjoBeka. [IpuMmeHeHue TrMliepUHa |
TU/IEHTJTUKOJISL.

deHoN: CTpOeHHEe MOJIeKyJibl, (U3UYecKMe U XUMHUecKue CBOMCTBA. TOKCHUUHOCTh
¢denona. [lpumenenue gexHona.

Anbperuapl ¥ KemoHbl. DopManbierus, aletanbleryji: CTpoeHue, (usnueckue Hu
XUMUYEeCKHe CBOMCTBA (peakLyd OKHUC/IEHHsS W BOCCTAHOBJIEHMs, KaueCTBEHHbIE DeaKLWu),
ToJIyyeHre U pUMeHeHHUe.

O/[THOOCHOBHBIE TIpe/ie/TbHble KapOOHOBBbIE KUCIOTHI. MypaBbHMHasi U YKCYCHasi KMCIOTHI:
cTpoeHue, (pusnueckue U XUMUUeCKre CBOMCTBa (CBOMCTBa, 001I[1e [/ K/lacca KMC/IOT, peakLust
sTepu(UKaLyu), TMojsyueHMe W TipuMeHeHue. CTeapyHOBasi M OJIeMHOBas KHC/IOThI Kak
TIpe/ICTaBUTe/I BBICILIMX KapOOHOBBIX KHC/IOT. Mblja KaK COJIM BBICIIMX KapOOHOBBIX KHUC/IOT,
VX MOIOLLlee [1eliCTBUe.

CnoxxHble 3¢Upbl KaK MPOU3BOJHbIE KAPOOHOBBIX KUCJIOT. ['MPONN3 C/I0KHBIX 3(UPOB.
Kupel. I'maposus xxupos. IIpumMenenue xupos. buosiornyeckas poJib >KUpPOB.

YrieBo/ibl: COCTaB, Kiaccudukalys yrieBooB (MOHO-, IU- U Torcaxapuzibl). ['roko3a —
MIPOCTeNIINM MOHOCaxapH/: 0COOeHHOCTH CTPOeHHUsI MOJeKy/bl, (pu3nueckre W XUMHUECKHe
cBoiicTBa (B3auMmogeicTBue c rujpokcuziom meau(Il), oxkucieHWe aMMHAuHBIM pacTBOPOM
okcuza cepebpa(l), BoccraHOBNeHWe, OpoO)KeHHEe TJIFOKO3bI), HaxXOXAeHHe B TIPUPO/IE,
nipuMeHeHue, buosioruueckasi posib. PorocuHTe3. PpyKTo3a Kak U30Mep TJIFOKO3BI.

Kpaxman u nenntono3a Kak npyupojHble nonuMepbl. CTpoeHHe Kpaxmasa W LieJUIH0/I03bl.
dusnyeckre U XMMUUeCKHe CBOMCTBA Kpaxmasa (TUApPO/N3, KaueCTBeHHasi peakLiysi C H0/I0M).

OKCHepuMeHTalbHble MeTOJbl W3YYeHHs BellecTB W WX MpeBpalleHWi: I[pOBeJeHMe,

Hab/FofleHe W OMMCaHWe JIeMOHCTPALMOHHBIX OTBITOB: TOPeHWe CITUPTOB, KaueCTBEHHbIE
peakiuM OJHOAaTOMHBIX CIHUPTOB (OKuC/ieHHe 3TaHona okcuzoM Meau(Il)), MHOroaTomMHbIX
CIUPTOB (B3aUMOJeNCTBUe raulepuHa ¢ ruzapokcugom Meau(ll)), anbaeruzoB (okucieHue
aMMUayHbIM pacTBopoM okcuza cepebpa(l) u rugpokcugom Mmeau(Il), B3aumopelicTBHe



Kpaxmajaa C HOJ0M), TIpOBeJieHHe TIPAKTUUYeCKOW PpaboThl: CBOWCTBA pPAaCTBOpAa YKCYCHOU
KHCTOTBHI.

PacuéTHble 3a1aum.

BbiuvcsieHusi 10 ypaBHEHHIO XMMHYeCKOM peakiuu (Maccbl, 00BEMa, KoidyecTBa
WCXOJHOTO BelLecTBa WM TIPOJAYKTa pPeaklUM IO W3BECTHBIM Macce, 00BbEMY, KOTMUYECTBY
OJJHOTO U3 UCXOJHBIX BellleCTB WU MPOJYKTOB PeaKL{iK).

A3oTCopeprKalliie opraHuuecKre coeiMHeHUs..

AMMWHOKHUCIOTHI Kak am(oTepHble opraHudeckre coefiiHeHusi. ®usnueckre U XuMUUecKre
CBOMCTBA aMUHOKWC/IOT (Ha mMpuMepe TJiMLMHA). buosoruyeckoe 3HaueHWe aMUHOKMCJIOT.
ITerrTuabl.

Benky Kak Tipupo/iHble BBICOKOMOJIEKYJ/ISIPHbIE coegvHeHus. [lepBuuHasi, BTOpUUYHAas |
TpPeTHUHasi CTPYKTypa OenkoB. XuMHYeCKWe CBOMCTBa O0eNKOB: THAPOM3, AeHaTypalus,
KaueCTBeHHbIE PeaKIMK Ha OeJiKu.

OKCrnepuMeHTalbHble METObl M3YYeHWs BeIeCTB W WX TpeBpallleHui: HabOmrogeHue U
OIMMCaHWe JIeMOHCTPAI[MOHHBLIX OTBITOB: [eHaTypaljus OelKOB TpHM HarpeBaHWH, IIBETHBIE
peakiuu OesKoB.

BbicOKOMO/IeKy/IAPHBIE COeANHeHUs

OCHOBHBIE TOHATHS XMMWUU BbICOKOMOJIEKYJISIPHBIX COeQUHEHWM: MOHOMep, IOJIMMep,
CTPYKTYDHOe 3BEHO, CTeleHb MOJMMepu3aliuy, CpefHsisi MoJjeKy/aspHas macca. OCHOBHble
MeTO/Ibl CHHTEe3a BhICOKOMOJIEKY/ISIPHBIX COeJUHEeHWUH — MOJIMMepHr3aLiis U MOJTUKOH/eHCaLusl.

OKCIepyuMeHTa/IbHble MeTOJbl M3YUYEeHUs BelleCTB U WX MpeBpALeHUM: 03HAKOMJIeHUe C
o0pa3iiaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KayuyKoOB.

MexXripe/IMeTHbIE CBSA3U.

Peanu3aiusi MexxnpeJMeTHBIX CBsi3ed MPU M3yueHHWH opraHuyeckor xumuu B 10 Kiacce
OCYIECTB/ISIETCS Uepe3 WCII0/Ib30BaHUe KaK OOIUX eCTeCTBeHHO-HAYUHBbIX TOHSTUN, TaK U

TIOHATUM, SIBJISIFOLLIMXCSI CUCTEMHBIMU /151 OTJe/IbHBIX [1PeIMeTOB eCTeCTBeHHO-Hay4YHOr 0 LIUK/Ia.

OOmye ecTeCcTBeHHO-Hay4Hble TIOHSITHS: sIBJieHWe, HayuyHbIi (DakT, TUMOTe3a, 3aKOH,
TeOpusl, aHajlu3, CHUHTe3, Kjiaccu(uKaluysi, TepUoJUUHOCTb, Hab/o/leHre, HW3MepeHue,
9KCIIepUMEHT, MO/le/IMpOBaHue.

du3uka: MaTepusi, SHeprus, Macca, aToM, 3JIeKTPOH, MOJIeKyJla, SHepreTUueCK1uil YpoBeHb,
BEILIeCTBO, Te/o, 00bEM, arperaTHoOe COCTOSIHUE BeIecTBa, (pr3uUecKre BeJTMUMHBI U eJUHULIBI
VX U3MepeHusl.

buonorusi: Knetka, opraHusM, Ouocdepa, oOMeH BellleCTB B oOpraHu3mMe, (OTOCHUHTE3,
OuMonorMuecKy akTUBHLIE BellecTBa (O6e/Ku, YyrieBobl, >KUPhI, (hePMeHTHI).

I'eorpadusi: MuHepaJsibl, TOpPHbIe TOPO/BI, I10/Ie3HbIe HCKOMaeMble, TOIIUBO, PeCypChI.

TexHoMOrys: nuuesble NPOAYKTbI, OCHOBbI PAljMOHA/bHOIO MUTAHNS, MOOLLMe Cpe/CTBa,
JIeKapCTBeHHbIe M KOCMeThYeCKye Iperaparsl, MaTepyasbl U3 UCKYCCTBEHHBIX U CUHTeTUUYeCKUX
BOJIOKOH.
11 KJTIACC
OBIIASA 1 HEOPTTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHUH

Xumuyeckuii snemeHT. ATom. flgpo aTtoma, u30TOMBL JeKTPOHHas 000s0YKa.
OHepreTHyeckye ypOBHH, MOAYPOBHU. ATOMHBIE opbuTany, s-, p-, d- amemeHTbl. OcobeHHOCTH
pacnpesiesieHHst 3JIEKTPOHOB 10 OPOUTAIsIM B aTOMax 3/IEMEHTOB T€PBbIX YeTBIPEX TePHO/IOB.
OneKTpoHHas KOH(UrypaLusi aTOMOB.



[Tepyuoanueckuii 3akoH U Ilepuoguueckas cucTemMa XUMHUUECKUX 3jeMeHTOB /[I.
N. MenpeneeBa. CBsi3b MepyuOAMUECKOr0 3akKOHa M Ilepuoydueckod CHUCTEMbI XUMUYECKUX
sneMeHTOB [I. V1. MeHziesleeBa C COBpeMEHHOM TeOpHel CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTU
M3MeHeHHs] CBOMCTB XMMHUECKUX 37IeMEHTOB U 00pa3yeMbIX MU TIPOCTBIX U CI0XKHBIX BEIleCTB
T0 rpymnnam U nepuojam. 3HaueHre MepruoinuecKoro 3aKkoOHa B pa3BUTUM HayKH.

CrpoeHue BeljecTBa. XHMHYecKass CBA3b. BHbl XMMWUECKOW CBsA3M (KOBajeHTHas
HeroJisipHasi W TIOJISIPpHasi, WOHHAs, MeTa/l/inueckas). MexaHu3Mbl 00pa30BaHUsI KOBaJeHTHOMN
XUMHUUECKOW CBsi3u (0OMeHHBIH M JJOHOPHO-aKI[eNMTOPHbIN). BogopoaHasi cBsi3b. BaieHTHOCTE.
OneKTpooTpuliaTeibHOCTb. CTerneHb OKUCIeHUsl. VIOHbI: KaTUOHBI U aHUOHBI.

BelijectBa MOJ/IEKy/ISIPHOTO Y HEMOJIEKY/ISIPHOTO CTPOeHMs. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THWMbl KPUCTA/UIMYECKUX PEeLIETOK. 3aBUCUMMOCTb CBOMCTBA BeLIeCTB OT THUIMA
KPUCTa/UTUUeCKOU PeIéTKH.

[TonsiTvie 0 AuCHepcHBIX crcTeMax. VICTUHHBIE U KOJJIOUHbIE PacTBOPbl. MaccoBasi 107is
Bell|eCTBa B pacTBOpe.

Knaccudukanusi HeopraHWyeckux coefuHeHM. HomeHKnaTypa HeopraHW4yecKux
BellleCcTB. ['eHeTHUecKasi CBSI3b HEOPraHWYeCKUX BeIleCTB, TPUHA/J/IeKAlIUX K pa3IUuHbIM
KJlaccam.

Xumunyeckas: peakiusi. Kraccudukaiys XUMAYeCKUX peakluii B HeOpraHudeckol |
OpPraHUYeCcKOW XMMUM. 3aKOH COXpaHeHUsI MacChl Bell|eCTB, 3aKOH COXpaHeHUsl U TpeBpallleHus
SHEepPryu Mpu XUMUUECKUX peakLUsiX.

CKOpOCTb peakiud, eé 3aBHUCHMOCTb OT Pa3/IMyHbIX (hakTopoB. OOpaTHMble peakKIyu.
XumMmuueckoe paBHOBecwe. (DakTOpbl, BAMSIOL[ME HA COCTOSSHME XWUMHWUECKOTO pPaBHOBECHSI.
[Tpuniun Jle HlaTenbe.

OnekTponuTHUecKass auccouuanysi. CuibHble W caadble 37eKTposuThl. Cpefa BOJHBIX
pPacTBOPOB BelleCTB: KWCJlasl, HeUTpasbHasi, LjeJJ0YHast.

OKuCIUTeTbHO-BOCCTAaHOBUTEbHBIE PeaKLUH.

OKCIepyuMeHTa/IbHble MeTOJbl M3YYeHUs BelleCTB W WX TpeBpALlleHUuM: [JeMOHCTpaLys
Tabsu1] «[leprofueckast crucTeMa XUMHUeCKUX 3jieMeHToB [I. U. MeHpeneeBa», H3ydeHHe
Mozesnen KPUCTa/I/TMYeCKUX PeLléTOK, HaOsojeHre
Y OTMCaHue JIeMOHCTPALIMOHHBIX U J1abopaTOPHBIX OMBITOB (pa3/ioykeHue MepoKcH/ia BoJopo/ia B
MPUCYTCTBUM KaTa/iv3aTropa, Ompeje/ieHde Cpefbl pacTBOPOB BeIleCTB C  TOMOILIbIO

YHUBEPCAIbHOTO MH/MKATOPa, peakliud MOHHOrO0 0OMeHa), MpoBefieHre TPaKTHUeCKOW paboThbl
«BnusiHye pa3nruHbIX (AaKTOPOB Ha CKOPOCTb XUMUUYECKOU peakLin».

PacuétHble 3aauy.

PacuéTtbl 10 ypaBHeHUsIM XMMHUYECKUX peaklyii, B TOM UMC/ie TEPMOXUMHUUECKHUEe PacUéThl,
PacyéThl C UCTI0J/Ib30BAHMEM TTOHSTHSL «MacCoBasi [j0JIs1 Bell[eCTBay.

Heopranuueckas xumusi

Hewmerannel. [Tonoxenve HeMeTa/uioB B [leproguyeckon cucteMe XMMHUYECKUX 3JIEMEHTOB
0. . MengeneeBa U 0co0eHHOCTU CTpOeHUsT aTOMOB. Du3MuUecKWe CBOMCTBA HEMETA/IIOB.
AnnoTponusi HeMeTaslJIoB (Ha TIpUMepe KUCI0poja, cepbl, docdopa u yriaeposa).

XyUMHUUeCKHe CBOMCTBA Ba)KHEMWIIIMX HeMeTa/l/IOB (rajloreHoB, cCepbl, a30Ta, ¢ocdopa,
yrjiepojia U KpeMHHUSI) U UX COeJUHeHUH (OKCHUIOB, KUCJIOPOCOep KalliuX KUCIOT, BOJOPOAHBIX
COeIMHeHUN).

[IpumeHeHre Ba)KHEUILIMX HEMeTasVIOB M UX COeUHEHUM.

Mertannsl. Ilonokenue mera/mioB B [lepuoguueckon cucTeMe XMMUUYECKUX 3j1eMeHTOB /1.
U. MengeneeBa. OcoOeHHOCTH CTPOEHHUSI 3JIEKTPOHHBIX 000/10ueK aTOMOB MeTa/ioB. Obiue




¢du3nueckre cBoiicTBa MeTa/noB. CrulaBbl MeTaloB. DIeKTPOXUMUUYECKUI Dsifi HarpsbKeHU
MeTaJslJioB.

XYWMUUeCKHe CBOWCTBA Ba)XHEMIIMX MeETa/UVIOB (HAaTpWM, KajauM, Ka/lbLiUk, MarHuw,
aJIFOMUHUM, LIUHK, XPOM, KeJie30, Me/lb) U UX COeJJUHeHHUH.

OO611He criocoObl TIOTyUeHUsT MeTa/uToB. [IprMeHeHre MeTa/IOB B OBbITY U TEXHHKE.

JKcrepyMeHTa/llbHble MeTOJIbl _M3YueHHs BellleCTB W WX [peBpallleHuil: H3yueHue
KO/IJIEKIIMU  «MeTalibl U CIUIaBbl», 00pasl[OB HEMETA//IOB, peIIeHHe 3KCIePUMEHTa/TbHBIX

3afjau, HaO/MoJeHWe W OMKWCaHWe JIeMOHCTPALMOHHBIX U /abOpaTOPHBIX — OIBITOB
(B3auMo/JielicTBUe THAPOKCH/A a/lOMHUHUS C pacTBOpaMM KUCJIOT U I1jesiouel, KaueCTBeHHbIe
peakiui Ha KaTHUOHbI METaJI/IOB).

PacuyétHble 3aayy.

PacuéTtel Macchl BelljecTBa WM 00BEMa Ta30B 10 M3BECTHOMY KOJIMUECTBY Bel[eCTBa,
Macce wid 00BEMY OIHOTO W3 YUaCTBYIOIIUX B PeaKIMU BeIeCTB, pacyéThl Macchl (00BbEMa,
KOJIMYeCTBa BeleCTBa) MPOJAYKTOB PeakLMy, eC/Ii OHO U3 BeleCTB UMeeT [PUMeCH.

XuMMA U )KU3Hb

Posib xumuu B 0becrieueHNM 3KOJIOTMUECKOW, SHEPreTHUeCKOU 1 MHUIeBON 0e301acHOCTH,
pasBUTUU MeJULIMHBbL. [IOHSATHE O HayuHbIX MeTOZaX II03HAHWS BeIeCTB U XUMHUUYECKUX
peaxwuii.

[MpencraBnenuss 00 OOmMMX HAyuyHBIX TIPUHIUIAX —TPOMBIIIIEHHOTO — TIOyYeHHs
Ba)KHEWILIMX BELIEeCTB.

UesioBeK B MHpe BelleCTB M MaTepUasioB: BaKHEUIlMe CTPOUTe/bHble MaTepualbl,
KOHCTPYKL[MOHHbIe MaTepuasibl, KpPacKd, CTeK/I0, KepaMuKa, MaTepuasbl [/s1 37eKTPOHUKH,
HaHOMaTepHaJ/ibl, OpraHUUeCKHue U MUHepaJibHbIe y00peHusl.

XvMUST U 3[10POBbE uesioBeKa: IpaBW/a MCIOJb30BaHUs JieKapCTBEHHBIX IIpernaparos,
rpaBu/ia 6e3omacHOro WCI0/Tb30BaHUs rpernaparoB OBbITOBO XUMUU
B [OBCE/THEBHOM YKU3HU.

MexxnipeMeTHbIe CBSI3U.

Peanu3aiusi MeXXIpeIMeTHBIX CBsI3eM MpU W3ydyeHHH 00IIelt 1 HeopraHUUeCcKol XMWY B
11 kacce oCyIeCcTBASETCS Uepe3 MCI0/Ib30BaHWe KakK OOIIUX eCTeCTBEHHO-HAYUYHbIX TIOHSTHH,
TaK W TOHSATUH, SIBISIOIIUXCSI CUCTEMHBIMU /ISl OT/e/IbHBIX TIPeJMETOB eCTeCTBEHHO-HAayUHOTrO
LMKJIa.

OO611e ecTecTBEHHO-HAayUHbIe TIOHSTHS: HAyUHbIN (aKT, TUTIOTe3a, 3aKOH, TeOpUsl, aHaJT13,
CUHTe3, KaaccuuKaiusi, TepUuoJUYHOCTb, Hab/oeHrne, JKCIIePUMEHT, MO/ie/TMpOBaHue,
v3MepeHue, siBJIeHUe.

dusuKa: Marepus, SHeprusi, Macca, aToM, 3JIeKTPOH, IMPOTOH, HEWTPOH, WOH, WU30TOI,
Pa/IM0AaKTUBHOCTh, MOJIEKYJa, SHePreTUUeCKUi ypOBeHb, BEIeCTBO, Teslo, 00BEM, arperatHoe
COCTOSIHUE BellleCTBa, (pU3nyeCcKre BeJIMYUHbI U eJUHULIbI UX U3MepPeHUs], CKOPOCTb.

buosorusi: KjeTka, oOpraHW3M, 3KOCHUCTeMa, Owocdepa, MakKpo- W MHKDPO3JeMEHTHI,
BHUTaMUHBI, 0OMeH BellleCTB B OpraHu3Me.

I'eorpacuisi: MyUHepasibl, TOPHbIE TIOPO/Ib, TI0J/Ie3HbIe UCKOTaeMble, TOTLJTUBO, PECYPChI.

TexHos0rMs: XUMHUUeCKasi IPOMBILLIEHHOCTb, MeTasulyprusi, MPOU3BOJCTBO CTPOUTEbHBIX

MaTepuasoB,  CeJbCKOXO35IICTBEHHOE  TPOM3BOJCTBO,  IHILEBasi  MPOMBIILJIEHHOCTb,
(dapMarieBTUUeCcKass ~ MPOMBILUIEHHOCTb,  IPOM3BOJCTBO  KOCMETMYeCKUX  Iperaparos,
TIPOM3BO/CTBO KOHCTPYKLIMOHHBIX MaTepuasnos, 3/IeKTPOHHAas NIPOMBILLIIEHHOCTb,

HaHOTeXHOJIOTUH.



IVTIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUS ITPOT'PAMMBI 110 XMMUN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA
JIMUHOCTHBIE PE3YJ/IbTATHI

®I'OC COO ycraHaBmuBaeT TpeOOBaHWs K pe3yjabTaTaM OCBOEHHSI O0YyYarolMMUCS
nporpamm cpeziHero o6iero obpasoBaHusi (TMYHOCTHBIM, MeTanpeiMEeTHbIM U IPeJMETHBIM).
HayuHo-mMeToMueCcKOil OCHOBOM M/l pa3paboTKu TUIaHUPYeMbIX pe3y/bTaTOB OCBOEHHS
Tporpamm cpefiHero obiriero o6pa3oBaHUs SIB/SETCS CUCTEMHO-/eATe/IbHOCTHBIN TIOAXO/,.

B COOTBETCTBHMU C CHUCTEMHO-/IeSiTe/IbHOCTHBIM TIOJXO/0OM B CTPYKType JIMYHOCTHBIX
pe3y/bTaTOB OCBOEHHUsI TpegMeTa «XWMUs» Ha YpPOBHe cpejgHero o6iiero o6pa3oBaHus
Bbl/le/IeHbl C/IefyIOle COCTaB/IsIoLue:

0CO3HaHMEe O0YYAILUUMUCS POCCUMCKOM TPaXKJaHCKOW WIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTe/IbHOCTU Y CaMOOIIpe/ie/IeHUIO;

Ha/IMure MOTUBALIMH K 00yueHuIo;

LieJieHarnpaB/IeHHOe pa3BUTHE BHYTPEHHUX YOeKJeHWH TMYHOCTHM Ha OCHOBE KI/IHOUeBbIX
1[eHHOCTeH ¥ UCTOPUUECKUX TPaJULIUi 0a30BOM HayKU XMMUHU,

TOTOBHOCTb M CIOCOOHOCTH OOYYAIOLMXCS PYKOBOJCTBOBAThCSI B CBOEH flesTeTbHOCTH
L|eHHOCTHO-CMBIC/IOBBIMM ~ YCTaHOBKaMH, TPUCYLMMU LIeJIOCTHOM CUCTeMe XUMHUYEeCKOro
obpa3oBaHus;

Ha/IMuhe TIPaBOCO3HAHWsI SKOJOTHUECKOW Ky/IbTYPbl M CIOCOOHOCTH CTaBUTh LIeMA U
CTPOWTh >KM3HEHHBbIE IJIaHBbI.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUs TMpeiMeTa «XUMHs» JOCTUraloTCs B eJUHCTBe
yueOHON ¥ BOCIUTATeNbHOW [IeITEIBHOCTH B COOTBETCTBMM C T'yMaHUCTUYECKHUMH,
COLIMOKY/IbTYPHBIMH, ~/IyXOBHO-HPaBCTBEHHbIMU LeEHHOCTSIMA W U/lealaMd  POCCUICKOTO
TPa’KAAHCKOTO O00I[ecTBa, TMPUHATHIMA B 0O0IIeCTBe HOPMaMHM W TIpaBWIaM{ TIOBeZEHHUs,
CMOCOOCTBYIOIIMMY TIPOL{eCCaM CaMOTIO3HaHUS], CAMOPAa3BUTHSI U HPAaBCTBEHHOT'O CTAaHOBJIEHUS
JTMYHOCTH 00YYarOIIHXCSl.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUs TpeaMeTa «XHUMHUs» OTpa)karoT CHOpMHUPOBaHHOCTD
OMbITa TI03HABaTe/IbHOM W TIPAKTUYECKOW JeATeSbHOCTH OO0YYalolUMXCs TI0 peayu3ariu
NIPUHATHIX B 00IL[eCTBe LJeHHOCTel, B TOM UHMC/Ie B YacCTH:

1) rpa)k/JaHCKOro BOCIIUTAHHA:

0CO3HaHMs 00YYaroIIMMHCS CBOMX KOHCTUTYLIMOHHBIX TpaB U 00513aHHOCTeH, YBaKeHUs K
3aKOHY U MPaBOTIOPSAKY;

Npe/iCTaB/eHNsI O COLMATbHbIX HOPMax M IpaBW/IaX MEeK/IWYHOCTHBIX OTHOLIEHWH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOU ZlesiTe/TbHOCTH TPU CO37IaHUM yueOHbIX TIPOEKTOB,
perieHMH yueOHbIX M [T03HaBaTe/IbHBIX 3a/jau, BBIMOJIHEHHH XUMUYeCKUX KCIIePUMEHTOB;

CrocoOHOCTH TIOHMMAaTh U TIPUHMUMATh MOTHBBI, HAMEPEeHWUs], IOTUKY ¥ apryMeHTbI JPYTUX
TIPY aHa/M3e pas/IMuHbIX BUZIOB YUeOHOU JiesaTe/IbHOCTY;

2) NaTPpUOTHYECKOI'0 BOCIIMTAHUSA:

L|eHHOCTHOTO OTHOLIEeHMS K WCTOPUUYECKOMY M HayuyHOMY Hac/aeJur OTeyeCTBEHHOMH
XUMUWY;

yBaKEeHHsI K TPOIiecCy TBOpYecTBa B 00/7aCTW TEOPUHM W TMPAKTUYECKOrO TPUMeHeHHs
XVMHH, OCO3HAHWSI TOTO, UTO [OCTHIKEHHS HayKH eCTb Pe3yJ/bTaT JIUTe/bHBIX HaOJII0JeHui,
KPOTOT/IMBBIX SKCIIepUMeHTasIbHbIX TTOMCKOB, TOCTOSIHHOTO TPYZA YUEHbIX U NPAaKTHKOB;



VMHTepeca M TI03HaBaTe/JbHbIX MOTHBOB B TIOJyUYeHWH M TIOC/IE[YIOLeM aHa/lu3e
MH(OPMaLMK O TIepe/IOBbIX [JOCTHXKEHHUSIX COBPEMEHHOUM 0TeueCTBeHHOW XUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

HPaBCTBEHHOT'O CO3HAHUsI, STUUECKOT0 TTOBe/IeHMUS;

CMIOCOOHOCTH ~ OLIEHWBATh  CHUTYal[dM, CBsi3aHHbIe C XUMWYECKUMU  SIBJIEHUSIMU,
Y TIPUHMMAaThb OCO3HAHHBbIE PpeLIeHUs, OPUEHTHPYsCb Ha MOpPa/JbHO-HPAaBCTBEHHbIE HOPMBI U
L|eHHOCTH;

FOTOBHOCTH OLIeHMBaTh CBOE TIOBeJleHHWe M TOCTYNKU CBOWX TOBapMIled C TO3ULUH
HPaBCTBEHHBIX U MPABOBLIX HOPM U 0CO3HaHUeE TIOCIe[CTBUN ITHUX MOCTYTIKOB;

4) ¢hopMupoBaHusi KyJIbTYPbI 3J0POBbA:

TIOHMMaHUsl LIeHHOCTeM 3710poBoro W Oe3ormacHoro obpa3a >KuU3HH, HeoOXOAMMOCTH
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (hH3UUeCKOMY U TICUXUUECKOMY 3/10POBbIO;

cobmoienyst TipaBu Ge3omacHoOro obpallieHusi C BelljeCTBaMM B OBITY, TIOBCEHEBHOM
JKU3HU U B TPY/I0BOM [1eSiTeIbHOCTY;

TOHUMaHUsl LeHHOCTU TIPaBWI WHJUBH/YaJbHOTO U KOJUIEKTUBHOrO 0e30racHOro
MOBe/IeHNs] B CUTYaLIMsX, YTPOXKAIOLLMX 30POBbIO U JKU3HU JTHO/Iel;

OCO3HAHUs TIOC/IEICTBUM W HENPUATHS BPeJHBIX MPHUBBIUEK (yroTpeOsieHus1 ajKoroJis,
HapKOTHKOB, KypeHHs);

5) TPYAOBOr0 BOCIIUTAHUSA:

KOMMYHUKaTUBHOW KOMITETEHTHOCTH B yueOHO-MCC/IeZ0BaTeNbCKOM  [esITeIbHOCTH,
00I1IeCTBEHHO TOJIe3HOM, TBOPUECKOU U APYTUX BUAAX [1€STeTbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YyyacTHe B pelleHWHd TMpaKTUYecKuX 3a/jau COLMaIbHOMN
HaIpaBJ/IeHHOCTH (B paMKax CBOero Kjacca, LIKOJIbI);

VHTepeca K MpaKTUUeCKOMYy HM3yueHWI0 Mpodeccuil pa3iMuHOro poja, B TOM UHMC/e Ha
OCHOBe TIpYMeHeHUsI TIPeIMeTHbIX 3HAHUM 110 XUMUHY;

yBa)KeHUs K TPYAY, JIFOASM TPy/a U pe3y/bTaTaM TPY/J0BOH /lesiTe/IbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOODY WHAWBUYaabHOW TpaeKTOpUM 0Opa3oBaHM,
Oyayielt mpodeccuu U peanr3aliui COOCTBEHHBIX »KM3HEHHBIX TJIAHOB C YUETOM JTMUHOCTHBIX
WHTEpPecoB, CriocOOHOCTel K XUMUM, UHTEPeCOB U MOTpeOHOCTel 0011iecTBa;

6) 3K0/10rMuecKoro BOCIIUTaHUSA:

9KOJIOTMUECKH 1iesieco00pa3HOro OTHOLLEHUS K MPUpO/ie, KaK UCTOYHHKY CYILeCTBOBAHUS
>KU3HU Ha 3emiie;

TIOHMMaHUs T7100abHOTO XapaKTepa 3KOJIOTMUeCKuX MpobsieM, BAUSHUS SKOHOMUUECKUX
TIPOLIECCOB Ha COCTOsTHME TIPUPOZIHOU U COL[MaTbHOM Cpe/ibl;

0CO3HaHHWsI HeOOXOIUMOCTH UCII0/b30BaHHUS AOCTWKEHUM XUMUU [iJIsl pellieHNsi BOTIPOCOB
paLMOHaNIbHOT0 PUPO/0TI0Ib30BaHMUS;

aKTUBHOT'O HENpUSATUS [IeWCTBUM, MPUHOCSIIMX Bpe]] OKPY)Karollleld TPUPOJHOM cpe/e,
yMeHUsI TIPOTHO3UPOBaTh HeO/IarornpusTHbIe SKOJIOTHUECKHe TOC/IeACTBUS TIPeATNPUHUMAaeMbIX
JleliCTBUM U TIpeioTBpallaTh UX;

Ha/IMuusi Pa3BUTOrO S5KOJOTMUYECKOrO MBIILJIEHUs, SKOJOTMUeCKON KyJbTypbl, OIbITA
JlesiITeIbHOCTU  9KOJIOTUYEeCKOW — HarpaB/eHHOCTH, YMeHHUsI pYKOBOJCTBOBATbCSI WMHU B
T103HaBaTe/IbHOM, KOMMYHHUKAaTUBHOM W COLMA/IbHOM MPaKTHKe, CTOCOOHOCTH ¥ YMEeHUsI aKTUBHO
MIPOTUBOCTOSITH UIE0TIOTUN XeMO(poOuu;

7) LeHHOCTH Hay4YHOr'0 NO3HAHHUSA:

chOpMHPOBAaHHOCTU  MUPOBO33p€HUS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY  YDOBHIO
Pa3BUTHS HAYKU U O0II[eCTBEHHOW TIPAKTHKU;



TOHUMaHUs CrequUKA XUMUM KaK HayKW, OCO3HaHWsI eé pond B (OPMHUPOBAHWU
PaL[MOHAIBHOTO HAYUHOTO MBIILJIEHHS], CO3ZIaHUM 11eJIOCTHOTO TIpe/[CTaBIeHusi 00 OKpY Karolem
MHUpe KakK O eJUHCTBe TIPUPOJbl W UYelOBeKa, B TMO3HAHWW TMPHUPOAHBIX 3aKOHOMEPHOCTeH u
pereHUH TIPo6JIeM COXpaHeHHs IIPUPOAHOTO PAaBHOBECHST;

yOeXI€HHOCTH B 0CO0OM 3HAYMMOCTH XUMWHU [/ COBPEMEHHOW LIMBW/IM3aLUU: B €é
Ir'YMaHUCTHUUeCKOW HaripaB/ieHHOCTH W BaKHOM pOJIM B CO3/JaHUMM HOBOW 0a3bl MaTepHasbHOMN
KyJIbTYPBbI, PeIlleHUH T7I00aMbHBIX MPOo0IeM YCTOMUMBOTO Pa3BUTHS Ue0OBeYeCTBa — ChIPHEBOM,
HEPreTUUeCKOM, TIMILEBOM U 9SKOJOrHYeckoil 6e30macHOCTH, B Pa3BUTHM MeAWLIUHBI,
obecrieueHNH yCIOBUH YCIEITHOTO TPY/a M 3KOJIOTHUECKH KOM(MOPTHOU >KU3HU KaXKAOTO UjieHa
ob1riecTBa;

eCTeCTBeHHO-HayuHOW TPaMOTHOCTU: TIOHMMaHWs CYLHOCTH MeTO/I0OB TI03HaHUS,
WCTIOb3YeMbIX B eCTEeCTBEHHBIX HayKaX, CTIOCOOHOCTH MCIIO/IB30BaTh TOJyYaeMble 3HaHUS /ISt
aHa/M3a U OOBSICHEHHUS sIB/IEHUM OKPY’KaloIllero MHPa U TPOUCXOASIIUX B HEM H3MeHeHHH,
yMeHus iefiaTb 000CHOBAHHBIE 3aK/TFOUEHHST Ha OCHOBE HayYHBIX ()aKTOB M UMEIOLUXCS JAHHBIX
C LIeJTbIO TI0J/TyUeHUsT JOCTOBEPHBIX BLIBO/IOB;

CIOCOOHOCTH CAMOCTOSITE/TBHO UCIIO/TB30BaTh XUMHUECKHe 3HAHWS /IS PellieHrs pobiemM
B PeaslbHbIX >)KU3HEeHHBIX CUTYalUsX;

WHTepeca K M03HAHUIO U UCCIIeJ0BaTeIbCKOM /1esITe/TbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K HeNpephIBHOMY 00pa30BaHHI0 M CaMOOOpa30BaHHIO, K
aKTUBHOMY TIOJTyYeHWIO HOBBIX 3HAaHMA TI0 XUMWUHM B COOTBETCTBUM C >KW3HEHHBIMHU
NoTpeOHOCTSIMY;

WHTepeca K OCOOEHHOCTSIM TpyAa B pa3iuMuHbiXx cdepax mpodeccroHanbHON
JesITeNTbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATBI

MeranpemeTHble pe3y/bTaTbl OCBOEHHs yueOHOTro mnpeamera «XHMHs» Ha YpPOBHE
cpezHero o61iero o6pa3oBaHus BK/IIOYAIOT:

3HauuMble 15 (OPMHUPOBAHKS MHPOBO33DEHHS] O00YYaIOIIUXCS MEXIVCLUITMHAPHBIE
(MeXTipeIMeTHbIe) 00I[eHayUHble TTOHSTHS, OTPa)KaloIye 11e/I0CTHOCTh HayYHOW KapTHHBI MUPa
U crielprKy MeTo/I0B TI03HaHMsI, UCTIO0/B3YeMbIX B €CTeCTBEHHBIX HayKax (MaTepusi, BEIeCTBO,
JHeprusi, siBjieHUe, TIPOLleCcC, CUCTeMa, Hay4HbIM (DaKT, TIPUHLIUII, THUIIOTe3a, 3aKOHOMepPHOCTh,
3aKOH, TeopHsi, UCC/IeZloBaHue, Hab/roieHne, U3MepeHre, SKCIIePUMEHT U JIDYTHE);

yHUBepcanbHble  yueOHble  JeicTBUsi  (TTO3HaBaTesbHbIe, KOMMYHUKaTUBHbIE,
pery/isTHBHbIE), obecreunBarolie (GOpMUpOBaHHE (YHKIMOHAIBHOM TPAMOTHOCTH M
COL[MA/IbHOW KOMITeTeHLIUM 00yUaroIuXCsi;

CrOCOOHOCTL ~ O0yYarIUXCs  WCIOMb30BaTh  OCBOEHHbIE  MEXIUCLIMTUIMHApPHbBIE,
MHUPOBO33peHUYeCKUe 3HaHWs W YHHUBepCa/ibHble yueOHbIe [eHCTBUsS B TIO3HaBaTe/JbHOW U
CoLMa/IbHOM TIpaKTHKe.

MertarnpeMeTHbIe pe3y/IbTaThl OTPA)KAalOT OBJI/[eHNe YHUBEPCAJbHBIMUA YueOHBIMU
TN03HaBaTe/IbHbIMA, KOMMYHUKATUBHBIMU U PETy/ISTUBHBIMU JIeHCTBUSMHU.

OBJ/1a/ieHHe YHUBEPCA/IbHBIMH YUeOHBIMH MO3HAaBaTe/IbHBIMU AeHCTBUSMM:
1) 6a3oBble JIOrMYeCKHe JeHCTBUA:

CaMOCTOSITe/IEHO  (DOPMYJ/IMPOBATh W aKTya/lU3UpPOBaTh Tpo0/ieMy, BCECTODOHHE eg
paccMaTpHUBaTh;



OTIpeZieNITh 1ieJI [IesITeNIbHOCTH, 3ajiaBasi TlapaMeTpbl W KPUTEPUH WX [JOCTHIKEeHWs,
COOTHOCHTB Pe3yJIbTaThl 1eSITe/TbHOCTH C TIOCTAaB/IeHHBIMHU LeJISIMHU;

WCII0/Tb30BaTh TIPU OCBOEHWM 3HAHUM TIPUEMBI JIOTUYECKOTO MBILUIEHUS — BBIAETSATh
XapaKTepHble TIPU3HAKM T[IOHATHA M yCTaHaB/IMBaTh WX B3aUMOCBS3b, MWCIIOIb30BaTh
COOTBETCTBYIOLLME TIOHSATHS [/l 00bsSICHEHUS OT/e/TbHBIX (PAKTOB U SIBJIEHU;

BbIOMpATh OCHOBAHUS U KPUTEPUU [Jis1 KJlaCCU(UKAL[MK Bell|eCTB ¥ XUMUUeCKUX peakLvi;

yCTaHaB/IMBaTh MPUYUHHO-CJIE/ICTBEHHbIE CBSI3U MEX/Y U3y4YaeMbIMU SIBJIEHUSIMU;

CTPOUTH JIOTUYeCKHWe PpacCy)KAeHusi (MHAYKTUBHbIE, [eAyKTHUBHbIe, TI0 AaHAJOTHH),
BBISIB/ISITH 3aKOHOMEPHOCTU W TIPOTUBOPEUMSI B PaCCMaTPUBAEMBIX SIBJIEHUSIX, (HOPMY/IMPOBATh
BBIBO/IbI M 3aK/TFOUEHHS];

TIPUMEHSITb B TIPOL[eCCe TI03HaHUs, UCI0J/Ib3yeMble B XUMUU CUMBOJIMYECKHUe (3HaKOBbIe)
Mo/1eJTd, peoOpa30BbIBaTh MOZE/bHbIE MPe/ICTaB/IeHUsS — XUMHUUECKUH 3HaK (CUMBOJT) 3/IEMEHTa,
XUMUYecKass (QopMmyna, ypaBHEHMe XUMHWUECKOW peaklMi — TIpU pelleHur yueOHBIX
TM03HaBaTe/IbHBIX W TIPAKTHUECKUX 3a/lad, MPUMEHSITh Ha3BaHHbIE MOjie/bHbIe Tpe/ICTaB/IeHUs
IS BbISIB/IEHUSI XapaKTePHBIX MPU3HAKOB M3yYaeMbIX Bel[eCTB U XUMUUECKUX PeaKIii.

2) 6a30BbIe HCC/IE0BATETbCKHUE JeHCTBUA:

B/1a/IeTh OCHOBaMH METO/IOB HAyYHOT'O TIO3HAHUSI BEI[eCTB U XUMHUUECKUX pPeaKLvi;

dopmynupoBaTh 1M W 3a/laud  WUCC/Ie[IOBAHWS, WCIOIb30BAaTh TIOCTAB/I€HHBbIE U
CaMOCTOSITeNTEHO C(HhOpMy/TUPOBaHHbIE BOTIPOCHI B KaUeCTBE WHCTPYMEHTA TMO3HAHWS M OCHOBBI
[71s pOPMHUPOBAHUSI TUTIOTE3bI TI0 TIPOBEPKe TIPaBU/IbHOCTH BBICKA3bIBae@MbIX CY>KIEHUI;

B/IQ/IeTh HaBBIKAMU CaMOCTOSITE/IbHOTO TUIAHUPOBAHUS W TIPOBEIEHUS yUeHHUeCKUX
9KCIIEPUMEHTOB, COBEPIIIeHCTBOBAThL YMeHUsI HaOM0JaTh 3a XO/I0M TPOLIeCCa, CaMOCTOSITeTbHO
MIPOTHO3UPOBATh €ro pe3y/bTar, (opMy/supoBaTh O0O0OOIIEHUST W BBIBOABI OTHOCHTEBHO
JIOCTOBEPHOCTU Pe3yJ/IbTaTOB WCC/Ie/JOBaHUs], COCTAB/ISATh 0OOCHOBAHHBINA OTUET O MPO/eaHHOM
pabore;

npyuoOpeTaTh OMBIT YUYEeHWYeCKOM WCCIeJoBaTe/IbCKOM W TIPOEKTHOW [1esITeIbHOCTH,
TIPOSIBJISITb  CIIOCOOHOCTh ¥ TOTOBHOCTh K CAaMOCTOSITEJTBHOMY TIOMCKY METO/IOB DeLIeHHUs
MpaKTHUeCKUX 3a/jau, TPUMEHEHHI0 Pa3/TUUHBIX METO/[0B TTO3HAHMSI.

3) pabora c undopmaluei:

OPUEHTHPOBATbCsS B  Pa3/MUHBIX MCTOYHMKAX MH(OpPMaLuu (Hay4HO-TIOMYyJ/IsipHast
JUTepaTypa XMMHUECKOTO COJlepXKaHUsl, CIpaBOYHble TM0CoOUs, pecypckl VIHTepHeTa),
aHa/IM3UPOBaTh MHGOPMAIMI0 Ppa3/MuUHBIX BUAOB W (OpM TipeJcTaBiieHUs, KPUTUUYECKU
OLIeHUBaTh €€ JOCTOBEPHOCTh U HETTPOTHBOPEUUBOCTb;

dbopmynMpoBaTh 3ampockl W TIPUMEHSTh pa3/iiyHble MeTOJbl TIPDU TIOMCKe U O0TOope
vHpopMaLry, HeoOX0AUMOM Jisl BBIOIHEHUS yueOHbIX 3a/iau oripeie/IEHHOTO TUIIa;

nprobpeTaTh OMBIT WCIO/Ib30BaHUS MH(POPMAI[MOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHHA U
Pa3/INYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITe/THO BBIOMPATh ONMTUMAa/bHYIO (hOpMY TIpeficTaBieHus] WHbOpMaLUK (CXeMBbl,
rpaduKy, JUarpaMMbl, TaOMULbI, PUCYHKU U IDYTHeE);

WCTIO/Mb30BaTh HAYYHBIM sI3bIK B KauecTBe CpeJCTBa IPH paboTe C XUMUYECKOH
vH(popMalyeli: TIpUMEeHSATb MeXXIpeAMeTHble ((du3nueckre W MaTeMaTHuyecKuWe) 3HAKU U
CUMBOJIBI, hopMy7Ibl, abOpeBHATYPbI, HOMEHK/IATYPY;

WCTIO/Tb30BaTh U MPeobpa30BhIBaTh 3HAKOBO-CUMBOJIMUYECKHE CPe/ICTBA HATJISJHOCTH.

OBJ’[&I,E[EHI/IQ YHUBE€PCA/TIBHBIMU KOMMYHHUKATHBHBIMHA ,E[EﬁCTBPIHMI/lI



3aZlaBaTh ~ BOMPOCHI IO  CYIIeCTBy  0OCyXJaemMoll  TeMbl B XOZe  /[uajora
W/WIM [TUCKYCCUH, BBbICKA3bIBaTh WM, (OPMY/IUPOBaTh CBOM TIPEJIOKEHUS OTHOCHUTETBHO
BBITOJTHEHUSI TIPe/ITI0KEHHOM 3a/laui;

BBICTYIAaTh C Tpe3eHTallel pe3y/bTaTOB I03HABATebHOM JeATebHOCTH, TMOJyUeHHbIX
CAMOCTOSITEJTBHO WM COBMECTHO CO CBEPCTHUKAaMHM TIPDU  BBINIOJHEHUM XWMHUYECKOTO
9KCIIepUMEHTa, TPaKTHUeCKoW paboThl MO MCCAeOBAaHUI0 CBOMCTB M3y4yaeMbIX BeIECTB,
peanu3aryn yuebHOTrO TIPOEKTa u (bopMyTMpOBaTh BBIBO/[bI
1o pe3y/ibTaTaM TIPOBEAEHHBIX HWCC/IEIOBAaHWKM TMYTEM COIJIACOBAHUSI TMO3UIMH B  XOze
obcy>kaeHuss 1 0OMeHa MHEHUSIMHU.

OBJIaL[EHI/Ie YHUBEPCA/IBHBIMHU PEry/jisTUBHBIMHA AEﬁCTBHHMH:

CaMOCTOSITe/TbHO TUIAHUPOBATh W OCYIIECTB/ISTh CBOK) IMO3HABATeIbHYIO JesTelbHOCTb,
oripejiesisisi €€ Le/IM U 3aflau, KOHTPOJMPOBAaTh M TI0 Mepe HeoOXOJUMOCTU KOPPEKTHpPOBAThb
Tipe/iylaraeMblii aJITOPUTM [I€HCTBUM TIPH BBITIOJTHEHUW Y4eOHBIX W HCC/Ie[0BaTe/bCKUX 3a/ad,
BbIOMpaTh Haubosee 3¢ heKTUBHBIN CrI0cOb MX pelleHNs C YUETOM T0/TyueHHst HOBbIX 3HaHUH O
BeIlleCTBaX U XUMHUUECKUX PeaKIIusX;

OCYyIL[eCTBJISITh CAMOKOHTPOJIb CBOeWM [esiTe/lbHOCTU Ha OCHOBE CamoOaHa/iu3a |
CaMOOLIeHKH.

INPEAMETHBIE PE3YJ/IbTATBI
10 K/TIACC

[IpengmeTHBbIe pe3ysibTaTbl OCBOEHUsI Kypca «OpraHnyeckasi XUMUsi» OTPakaroT:

chOopMHPOBAHHOCTH TPe/ICTaB/IeHNI 0 XUMUUEeCKOW COCTaBJIsAOILel ecTeCTBeHHO-HayUHOU
KapTHUHBI MUPA, PO/IM XUMHUHU B TO3HAaHUM SIBJIEHUM TIPUPOJbI, B ()OPMUPOBAHWU MBILLJIEHUST U
KY/JbTYpbl JIMUHOCTH, €& (YHKI[MOHA/JILHOW TPAMOTHOCTH, HEOOXOAMMOM /i pelleHus
MPAKTUYeCKUX 3aJau M IKOJOTMuecKd OOOCHOBAHHOTO OTHOILEHUSI K CBOEMY 3[J0POBbIO U
TIPUPOJHOU CpeJe;

B/a/leHAe CHUCTeMOM XMMWUECKHMX 3HaHWM, KOTOpasi BK/HOYaeT: OCHOBOIIOJIararoijue
TOHSATUS (XUMHUUYEeCKHH 37IeMeHT, aToM, 3JIeKTpOHHast 000/I0UKa aTOMa, MOJIeKyJ/ia, BaJIeHTHOCTb,
3/1eKTPOOTPULIATeNIbHOCTh, XUMUYecKasi CBsi3b, CTPYKTypHasi ¢opMyna (pa3BépHyTas W
COKpallléHHast), MOJIb, MOJsSIpHasi Macca, MOJISIDHbIM  00bEM, YIr/IepoAHbI  CKeJleT,
GbyHKIMOHaNbHas TpyMna, paZukaa, W30Mepusi, M30Mepbl, TOMOJIOTUYECKUI psifl, TOMOJIOTH,
YIJIEBOJOPO/bI, KUCIOPOJ U a30TCO/eprKallje COeJWHeHUs, MOHOMep, MOoJMMep, CTPYKTYpHOe
3BeHO, BLICOKOMOJIEKY/ISIpPHbIE COeZIUHEeHHs1); TeOPHU U 3aKOHBI (TeopHsi CTPOeHUsT OpraHUuecKux
BelllecTB  A. M. byTnepoBa, 3akOH CcoOXpaHeHHUsI MacChl Bell[eCTB); 3aKOHOMEPHOCTH,
CUMBO/IMYECKUM $SI3bIK XMMHH; MHUPOBO33pEeHUYECKHe 3HaHMS, JieKaljue B OCHOBe TMOHUMAaHUs
TIPUUMHHOCTH U CUCTEMHOCTU XUMUUECKHUX sIB/IeHUH, (haKTONOruueckre CBe/leHHsl O CBOWMCTBaAx,
CoCTaBe, TIOJTyYeHUH ¥ 6e301TaCHOM MCITO0/Ib30BaHUM Ba)KHEUIIIMX OPraHMUeCKUX BEIeCTB B ObITY
Y TIPAKTUYECKOM J1esiTeIbHOCTH Yesl0BeKa;

chOpMHPOBAHHOCTb YMEHUH BBISIB/IATH XapaKTepHble MPU3HAKW TOHSTUM, yCTaHABIWBATh
MX B3aUMOCBS$I3b, UCII0/Ib30BaTh COOTBETCTBYIOL[ME TTOHSATHUS MPU OMKUCAHUU COCTaBa, CTPOEHUS U
rpeBpallleHU OpraHuuecKux COeJuHeHUH;



Cc(OPMHPOBAHHOCTb YMEHUW MCII0/1b30BaTh XUMHUYECKYI0 CUMBOJIMKY [/Is1 COCTaBJI€HUS
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIlléHHOM) (hOpMYJl OPraHUYeCcKUX BellecTB
Y ypaBHEeHHM XUMHUUECKUX peaklvii, W3roTaB/lMBaTh MOZE/NN MOJIEKY/T OpPraHUueCKHUX BeIecTB
JITST WJUTFOCTPAI[UM UX XUMUUECKOTO U IMPOCTPAHCTBEHHOTO CTPOEeHMS;

chOpMHUPOBAHHOCTh YMEHUM yCTaHAB/IUBATh MPUHA/IEKHOCTh U3YUeHHBIX OPraHuYecKuX
BeIleCTB TI0 WX COCTaBy M CTPOEHUIO K OIpe/ieIeHHOMY KJ/acCy/Tpyrie CoeJuHeHui
(yrneBofopoApbl, KHC/IOPOJ, M  a30TCOJep)Kalljie  COeMHeHUs, BbICOKOMOJIEKYJspHbIe
coe/IMHeHUsI), JaBaTb MM Ha3BaHHUsl 10 cucTteMmatuuecko HomeHknatype (IUPAC), a Takxke
TIPUBO/IUTh TPUBHA/IbHbIE HAa3BaHUs OT/eNbHBIX OpraHUUeCKUX BellecTB (3TH/IEH, MPOTUJIEH,
alleTU/IeH, 3TU/IEHIJVIMKO/b, TJIMLepuH, ¢eHon, (opManbierns, aleTaabAerusl, MypaBbUHas
KHC/IO0Ta, YKCyCHasi KUCJ/IOTa, OJIeMHOBasi KMCJ/IOTa, CTeapUHOBasi KMCJIOTa, TJIFOK03a, (hpyKTo3a,
KpaxmMaJl, 11eJUTF0J103a, TJIULIVH);

c(OPMHUPOBAHHOCTh YMeHHsl ONpeZiesisiTh BUABI XUMUYECKOW CBS3M B OpPraHWYeCKUX
coefiHeHUsIX (OZMHAPHbIE U KPAaTHBIE);

c(OPMUPOBAHHOCTh YMeHHUsI TIPUMEHSTh TIOJIOKeHUs] TEOPUU CTPOEHUS] OpraHUYeCKUX
BeriectB A. M. ByTtnepoBa /st 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIECTB OT UX COCTaBa M
CTPOEeHWUS; 3aKOH COXPaHeHUsI MaCChl BEIlleCTB;

c(OPMHPOBAHHOCTh YMEHWM XapaKTepu30BaThb COCTaB, CTPOeHWEe, (U3NUeCKHue U
XUMHYeCKUe CBOMCTBA THUITUUHBIX TIPeACTAaBUTe/e Pa3/IMUHBIX K/IaCCOB OPraHWYeCKUX BeIleCTB
(MeTaH, 3TaH, 3TWJIeH, TPOMWJ/EH, arleTusneH, OyTaguen-1,3, MetwnOyraguen-1,3, GeH3ou,
METaHOJI, 3TaHOJI, STHJIEHT/IMKO/b, TJULIEPUH, ()eHOJI, alleTab/ern]i, MypaBbHUHAsE U YKCyCHast
KWACTOTHI, TJ/I0KO3a, KpaxMmas, Le//I0/io3a, aMHUHOYKCYCHasi KHC/IOTa), WUIIOCTPUPOBATh
TeHEeTHUECKYI0 CBSI3b MeXK/y HUMH YDPaBHEHHSIMH COOTBETCTBYIOIIMX XUMHUECKUX peakIui C
WCTI0/Tb30BaHNEM CTPYKTYPHBIX (OpMYJI;

chOpMHPOBAaHHOCTh YMEHHSI XapaKTepu30BaThb WCTOUHUKH YTJIeBOJOPOAHOTO ChIPbS
(HedTh, TIPUPOAHBIM Ta3, yroyb), CIOCOOBI WX TepepabOTKH U TPAKTUUYECKOe TPUMEHEeHHe
TIPO/JIYKTOB TlepepaboTKy;

cchOpMHUPOBAaHHOCTb YMEHHUI TPOBOJUTHL BLIUMCAEHUS TI0 XUMHUYECKUM ypaBHEHHUSIM
(mMacchl, 00bEMa, KOJMMUECTBA MCXOJHOTO BelecTBAa WM TIPOAYKTa peaKLUH T0 W3BeCTHBbIM
Macce, 00béMYy, KOJTMYeCTBY 0JTHOTO u3 HCXO/IHBIX BeIIleCTB
WA TIPO/JIYKTOB peakivu);

cchOpMHUPOBAHHOCTH YMEHHUM BJafleTb CUCTEMOM 3HaHWM 006 OCHOBHBIX MeTOZaX HayYHOT'O
MO3HaHUS, WCIOMb3yeMbIX B XHMHUU TIDU W3YYEHUM BEIeCTB W XUMHUECKUX SIBJIEHUU
(HabmogeHe, u3MepeHHWe, JKCIIEPUMEHT, MO/Ie/IMPOBAaHKE), HCIO/Ib30BaTh CHUCTEMHbIe
XUMHYeCKUe 3HaHUS [Ji/isl TIPUHSATHS pellieHU B KOHKPeTHBIX KU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX
C Bell[eCTBaMU U UX NTPUMeHeHUeM;

cchOpMHPOBAHHOCTh YMEHMM COO/F0ZIaTh TIPABW/IA TOH30BaHUS XUMHUUECKOW TIOCY/I0N U
nabopaTopHBIM 000PYZOBaHUEM, a TAaKXKe TPaBH/Ia 0OpaIlleHus C BeIeCTBaMU B COOTBETCTBUU C
WHCTPYKLIMSIMU TI0 BBITIOJTHEHUIO Ta00paTOPHBIX XUMHUUECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHWM IJIAHUPOBAaTh W BBITMIOMHATh XUMUYECKUN SKCIIEPUMEHT
(mpeBpallieHUs1 OpPraHUYeCcKUX BeIeCTB TIPY HarpeBaHWH, TOJIyueHUe 3TUIeHa W U3ydyeHue ero
CBOWCTB, KauyeCTBEHHbIE pPeaKIMd OpraHUueCKuX BeIeCcTB, /eHaTypauusi OenkoB mpu
HarpeBaHWH, [IBeTHbIe Peakliy 0eTKOB) B COOTBETCTBUH C MpaBW/IaMH TeXHUKU 0e3011aCHOCTH
nipy oOpalleHny C BellecTBaMU U 1abopaTOpHbIM 000py/ZOBaHUEM, TPeCTaBATh Pe3y/bTaThl
XUMUUYECKOTO JKCIepuMeHTa B (opMe 3aluch ypaBHEHHH COOTBETCTBYIOIIMX Ppeaklud u
¢ opmMyMpoBaTh BEIBO/IbI HA OCHOBE 3TUX pe3y/bTaToB,;



Cc()OPMHPOBAHHOCTb YMEHWI KPUTHYECKU aHa/lU3MpOBaThb XUMMUUECKYI0 HH(OpMaLHIO,
0Jly4yaeMyto U3 pa3HbIX UCTOUHMKOB (CpefCcTBa MacCoBOM UH(opmaLyu, VIHTepHeT U Ipyrux);

copMUPOBAaHHOCTb yMeHMH COOMIOJATh TpaBUIa SKOJIOTHUECKH 1[e/1ec000pa3Horo
roBeJileHUss B ObITY U TPY/ZOBOM [IeSITeTbHOCTU B Le/IAX COXPAHEHUs CBOETr0o 370pPOBbSl U
OKpy>Karollleld TIPUPOJHOU CpeJibl, 0CO3HaBaTh OMACHOCThb BO3[EWCTBUSI Ha JKUBble OPraHU3MBI
OIpe/ie/IEHHbIX OpraHMYecKUX BellecTB, IOHMMas CMbICA Tokasarens IIJJK, moscHATe Ha
TIpUMepax CrocoObl YMeHbILEHUsI U TIPe/JOTBPAIleHUs] UX BPEJIHOTO BO3/€MCTBUS Ha OpPraHU3M
YeJI0BeKa;

JUisi 00yYaroluXcsi C OrpaHUYeHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSi: YMeHUe TPUMEHSITh
3HaHWs1 00 OCHOBHBIX [JOCTYITHBIX MeTO/laX IMO3HAHUS BelleCTB U XUMUUECKUX sIBJIEHUH;

JJ151 CJIeTbIX U C1aboBUAAIIMX 00yUaloLMXCs: YMeHHe UCI0/1b30BaTh pesibe(HO-TOUEUHYIO
cucremy obo3HaueHui JI. Bpaiisst [iyist 3arucy XUMUUeCKUX hopMy .

11 K/TIACC

[TpegmeTHbIe pe3y/bTaThl OCBOEHUS Kypca «OOmjass W HeopraHuyeckas XUMHsI»
OTPa’karoT:

Cc()OPMHUPOBAHHOCTb TpeJCTaBAeHUN: O XUMHUYECKOM COCTaB/SIIOLe eCcTeCTBeHHO-
HayuyHOW KapTUHbI MMpa, pPOJM XMMHUU B TI03HAHUM SIBJIEHWN MPUPOJbI, B (POPMUDPOBAHUU
MBIIIJIEHUs] U KyJbTYPhl JIMUHOCTH, €€ (YHKIMOHATBHOM TPAMOTHOCTH, HEOOXOJUMOU /st
pellieHHsT TIPaKTHUeCKUX 3aZiau UM KOJOTMUeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3/J0POBBIO Y IPUPOJIHOU Cpefie;

B/Ja/leHUe CHUCTeMOM XMMHYeCKUX 3HaHWM, KOTOpas BKJ/IHOYaeT: OCHOBOIIOJIAraroijye
TIOHSTHSL (XUMUUECKHU 37IeMeHT, aToM, U30TOIl, S-, P-, d- 37IeKTPOHHbIe OpPOUTaIM aTOMOB, HOH,
MOJIeKy/ia, MOJb, MOJISIPHBI 00BEM, Ba/EHTHOCTb, 3JIEKTPOOTPHULIATETBHOCTb, CTereHb
OKHUC/IeHWsl, XHWMHUuecKasi CBsisb (KOBajieHTHasi, HWOHHasi, MeTaJ/ulMueckasi, BOJOPO/Hasi),
KpUCTa/yIMueckasi  pelléTka, TWIIbl XUMMUECKMX  peakLUd, pacTBOp,  3J/IeKTPOJIMTHI,
HE3JIeKTPOJIUTBI, 3JIEKTPOJIUTUUEeCKasi AUCCOLMALUs, OKWC/INWTe/b, BOCCTAaHOBUTENb, CKOPOCTh
XUMUYECKON  peakluM, XHMHUUeCcKoe paBHOBeCHe); TeOpMM U  3aKOHbl  (Teopust
3/IeKTPOJIMTUUECKON — Juccolyanyy, mnepuogudyeckuii 3akoH [l U. MeHpjeneeBa, 3akoH
COXpaHeHHs MacChl BeIleCTB, 3aKOH COXpaHeHHWsl W TpeBpallleHUs] SHePruu MpU XUMHUYeCKUX
peakiusix), 3aKOHOMEpPHOCTH, CHMBOJIMUECKWM $I3bIK XHMMHH, MHUPOBO33pEHUECKUe 3HaHMS,
Jiexallie B OCHOBe TIOHMMaHWs TPUUMHHOCTM M CHUCTEMHOCTH XUMHWUECKUX SIBJIEHUM,
dakTonorMueckre CBeJileHUsI O CBOWCTBAaX, COCTaBe, MOJyueHUH U Oe301acHOM HCIO/Ib30BaHUU
BaKHEWIIINX HeOpraHWYeCKUX BeleCTB B ObITY U MPaKTUUECKOM JiesaTelbHOCTH UeloBeKa;

chOpMHPOBAHHOCTb YMEHUI BBISIB/AATH XapaKTepHble MPU3HAKW MOHSTUM, yCTaHABIMBATh
VX B3aWMOCBS$I3b, UCIIO/Ib30BaTb COOTBETCTBYIOLME TOHSTUS TMPU OMUCAHUM HEOpraHhyecKux
BelLleCTB U UX MpeBpallleHnl;

chOpMHPOBAHHOCTb YMEHUM HCII0/Ib30BaTh XWUMUUYECKYH0 CUMBOJIMKY [/l COCTaBJ/IeHUS
dbopMys1 BellecTB W ypaBHEHUM XWMHUYECKMX peaklUii, CHUCTeMaTUYeCcKyld) HOMEHK/IaTypy
(IUPAC) u TpuBHanbHble Ha3BaHWs OT/e/bHbIX HeOpraHWUeCKWX BelecTB (yrapHbIM ras,
YITIeKUC/bIA ra3, aMMUaK, raiiéHas W3BeCTb, HerauléHasi M3BeCTb, NMUTbeBasi COZQ, MUPUT U
Aipyrue);

c(OpMHPOBAHHOCTb YMEHUI OTpe/ie/iiTh BaleHTHOCTb U CTeleHb OKUCIeHUSI XUMUYeCKUX
3/IeMEHTOB B COeJIMHEHUsIX PA3/IMYHOrO COCTaBa, BUJ, XMMUUECKOM CBsI3U (KOBa/ieHTHasl, MOHHasl,
MeTa/uInyecKasl, BOJOPO/IHasl) B COeAMHEHUSIX, TUIM KPHUCTA/UIMYECKON DelIETKU KOHKPETHOTO



BelllecTBa (aTOMHasl, MOJEKy/spHas, WOHHas, MeTa/juuecKasi), XapakTep Cpefjbl B BOJHBIX
pacTBOpax HeOpraHUUeCcKuX COoeJMHeHu;

c(OpMHPOBAHHOCTh YMEHHUI yCTaHaB/IMBaTb MPUHAJJIeKHOCTb HEOPraHWYeCKUX BelllecTB
10 UX COCTaBY K OMpeZie/IEHHOMY K/1acCy/TpyIine coelMHeHuH (TIpOCThie BellecTBa — MeTajulbl U
HemeTaslTbl, OKCH/Ibl, OCHOBaHUsI, KUCIOTbI, aM()OTepHbIe THAPOKCH/IbI, COMN);

cOpMHPOBAHHOCTb ~yMEHWW pacKpbIBaTb CMBICA [epUojuuYeckoro 3akoHa [l.
. MeHzieneeBa U /IEMOHCTPUPOBaTb €r0  CHCTEMAaTH3MPYIOIIYIO, OOBSICHUTENBHYIO |
MPOrHOCTUYECKYIO (PYHKLIWY;

cOpMHUPOBAHHOCTb ~ YMEHMI  XapaKTepu30BaThb 3/eKTPOHHOe CTPOeHHe aTOMOB
XUMUUeCKUx 3/1eMeHTOB 1-4 nepuozoB [leproanueckoil cUCTeMbl XUMUUECKUX 37eMeHTOB [].
. MeHpieneeBa, UCMOMb3ysl TOHATUS «S-, P-, d-37IeKTPOHHbIE OpOUTANN», «IHEpPreTuuecKue
YPOBHI», OOBSICHATH 3aKOHOMEDHOCTU HW3MEHEHUsI CBOMCTB XUMUYECKMX 3JIEMEHTOB M UX
COoeJMHEHW Mo TiepuofaM U rpymnmnam Ileproanueckoil CUCTeMbl XUMHYECKUX 3jemMeHToB [l.
N. Menpeneesa;

cchOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OIMHCHIBATh) 00II[e XUMHUUeCKHe CBOMCTBA
HEOpPraHWUYeCKHX BelleCTB pa3/MUHbIX KIacCOB, MOATBEP)KAATb Cyll[eCTBOBaHUE T'eHeTUYeCKOu
CBSI3U MEX]y HeopraHhyeCKMMH BelleCTBaMM C T[IOMOLbI0 YPaBHEHUW COOTBETCTBYIOLLUX
XUMHYECKUX PeakLni;

chOpMHPOBAHHOCTb YMEHUSI K/IaCCU(PUIMPOBaTh XUMUUECKHEe DPeaKI[MM MO0 pas/MuHbIM
Npy3HakaM (UuC/ly M COCTaBy pearvpyroljux BellecTB, TeryioBoMy 3¢¢eKTy peakLuy,
M3MEHEeHHUIO CTereHel OKHUC/IeHUS 3/IeMEeHTOB, 00PaTUMOCTH PeakIvy, YUaCTHIO KaTau3aTopa);

Cc(OPMHUPOBAHHOCTb YMEHUI COCTAB/ISATh YPABHEHUS peaklMii pa3/InuyHbIX TUIIOB, MOJIHbIE
Y COKpaIlléHHbIe YPaBHEHHsI peakliii MOHHOTO0 OOMeHa, YUUThIBasi YCJIOBHS, TIPU KOTOPBIX 3TH
peakLyy UAYyT [0 KOHLIA;

Cc(OPMHUPOBAHHOCTb yMEHUI TPOBOAUTH peaklid, TMO/ATBep)KJatolie KayeCTBeHHbIN
COCTaB Ppa3/MUHBIX HEOpraHWYecKUX BelecTB, pAClO3HaBaTh OMbITHBIM TyTéM WOHBI,
MIPUCYTCTBYIOLME B BOAHBIX PaCTBOPaX HEOPraHWYeCKUX BelLeCTB;

c(OpPMHUPOBAHHOCTh YMEHHH DPaCKpbIBaTh CYIIHOCTb OKHUC/IUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiyii TTOCPe/ICTBOM COCTaB/IEHHSI 3JIEKTPOHHOTO OasiaHCca 3TUX peakLv;

c(OpMHUPOBAHHOCTh YMeHUM 00BSICHATh 3aBUCUMOCTb CKOPOCTH XMMHUeCKOW peakldy OT
pa3/uuHbIX (DaKTOPOB; XapakTep CMelleHUss XUMHWUeCKOro paBHOBECHsS B 3aBUCHMOCTH OT
BHelllHero Bo3zeucTBusi (mpunHiun Jle [llaTenbe);

c(OpMHUPOBAHHOCTh YMEHUI XapaKTepru30BaTh XMMUYeCKUe TPOLIeCChl, Je)Kalljie B OCHOBe
MPOMBILLIJIEHHOTO TIO/IyUeHHsI CEepHOW KHUC/IOThbl, aMMHaka, a Takke C(HOPMHUPOBAHHOCTD
nipeficTaB/ieHdit 00 OOIIMX HAayUHBIX MPUHLIMIIAX W IKOJOTMUECKUX TpobyieMax XUMHUYeCKOTo
TIPOM3BO/ICTBA;

chOpMHPOBAHHOCTb YMEHWM T[POBOJUTH BBLIUMCAEHUS C MCIO/Ab30BaHUEM TOHSTHUS
«MaccoBasi IO/ BellleCTBa B pacTBOpe», OOBEMHBIX OTHOIIEHWM Ta30B TPH XUMHUYECKHX
peakLIysiX, MacChl BelllecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMUECTBY BelljeCTBa, mMacce
UMM 00bEMY OHOTO M3 YYaCTBYIOLIUMX B PEAKIMU BEIIeCTB, TeryioBOro 3ddekra peakiyu Ha
OCHOBE 3aKOHOB COXPaHEeHMsI MacChl BellleCTB, TIpeBpallieHUsI U COXpaHeHUsI SHepruy;

copMUPOBAHHOCTb YMeHHUI COOJIIOAATEH TIPaBUJIA T0/IH30BAHUS XUMUUYECKOW TOCYZON U
nabopaTOpHBIM 000PYZOBaHUEM, a TAaKXKe TPaBH/Ia 0OpaIlleHus C BeIeCTBaMU B COOTBETCTBUU C
WHCTPYKLUSIMHU TI0 BBITTOJTHEHUIO JTaD0PaTOPHBIX XUMUUECKUX OTIbITOB;

chOpMHPOBAHHOCTb YMEHUM TUIaHMPOBATh W BBITIOJNHATh XUMUUYECKUN 3SKCIIePUMEHT
(pasnokeHue TIepOKCHZA BOAOPOAA B TNPUCYTCTBUM KaTanu3aTropa, ONpefiesieHue Cpejbl



PacTBOPOB BeII[eCTB C TOMOIIbI0 YHUBEPCA/TLHOTO UH/IUKATOpa, BAUsSHUE PAa3/UYHbIX (PAKTOPOB
Ha CKOPOCTh XWMHYECKOW peaki[iH, peakKlid WOHHOro oOMeHa, KaueCTBeHHble peaklud Ha
cynbdar-, kKapboHaT- U XJIOpUZ-aHUOHBI, HA KaTUOH aMMOHHUS, PellleHHe 3KCIIePUMEeHTaTbHbBIX
3aau 1o TemaMm «Metamibl» U «HewmeTtamsbl») B COOTBETCTBUM C TIpaBUIAMU TeXHUKHU
Oe30rmacHOCTY TIpY OOpall|eHnH C BelljeCTBaMH U JlabopaTOpHBIM 000py/J0BaHHEM, TIPEe/ICTaBISTh
pe3y/bTaThl XUMHUUYECKOTO 3KCIeprMeHTa B ¢opMe 3arlucyd ypaBHEHWM COOTBETCTBYHOIIUX
peakiuii u (popMyIMpPOBaTh BHIBO/bI HA OCHOBE 3THUX Pe3yJIbTaToB;

chOpMHPOBAHHOCTb YMEHHM KPUTHUYECKU aHa/M3UpOBaTh XWMUUECKYH WHGhOpMaLUio,
MoJlyuaeMyi0 M3 pa3HbIX HCTOYHUKOB (CpeACcTBa MacCOBOW KOMMYHHUKALUW, VIHTepHET W

APYTHX);
chOpMHUPOBAaHHOCTh YMEHHWHM COO/MIO/IaTh TIpaBWIA JKOJIOTUYECKH I[esiecoo0pa3Horo

roBeJileHUss B OBITY W TPYZOBOM [eSTeTbHOCTU B Le/IAX COXPAHEHUs CBOETO 370POBbSl U
OKpY’Karollleid TIPUPOJHOM Cpejibl, 0CO3HABaTh OMACHOCTb BO3/EMCTBUSI Ha >KUBbIe OPraHWU3MbI
oTpe/Ie/IEHHBIX BeleCTB, TIOHUMasi CMbIC/T Tioka3atens [1/JK, moscHsATh Ha rpuMepax CriocoObl
YMEHbIIIeHUs U TIPeJOTBPAll[eHNsI UX BPeIHOTO BO3ZIeCTBUS Ha OPraHU3M UesloBeKa;

JUIsT 00YYaroIUXCsl C OTPAaHUYEHHBIMHA BO3MOXKHOCTSIMU 3/I0POBBSI: YMeHUEe TPUMEHSTh
3HaHUs 00 OCHOBHBIX JJOCTYITHBIX METO/[aX TT03HAHUS BEIIeCTB U XUMUUYECKUX SIBJIEHUM;

JUTSL CTIETIBIX M C/Ta00BUSAIIMX 00YYArOIUXCS: YMEeHHe UCTIO/h30BaTh PeTbe()HO-TOUeUHYHO
cucremy obo3HaueHui JI. Bpaiisst [ijist 3arucy XUMUUeCKUX (hopMy/.

TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne | HanmeHoBaH KonnyecTBo 4acos DNEeKTPOHHbIe

n/ | ve pasgenoB | Bcer | KoHTponbH | lMpakTunyecku (undgposble)

n nTem o] ble paboThl e paboThl obpa3oBaTesibH
nporpamMmmbl ble pecypchbl
Paspen 1. TeopeTuieckme OCHOBbl OPraHU4eckKou
XUMUM
1.1 | NMpeomeT 3
opraHunyecko
N XUMUN.
Teopus
CTpPOEeHuns
OpraHn4yecKku
X
coeanHeHunn
A. M.
byTnepoBa
WToro no pasgeny 3
Paspen 2. Yranesogopoabl
2.1 | MpepenbHble 2
yrnesonopon
bl — aJIKaHbl
2.2 | HenpepenbH 6 1
ble
yrnesonopon
bl: @JIKEHbI,
aJikagueHbl,
AJIKUHbI




2.3 | ApomMaTunyeck 2
ne
yrnesonopon
bl
2.4 | MpupogHble 3 1
NCTOYHUKWN
yrnesonopon
OB 1 X
nepepaboTka
WToro no paspeny 13
Pazpen 3. Kucnopoacopep>xaiwiue opraHudeckue
coeaAuHeHus
3.1 | CnnpThol. 3
deHon
3.2 | Anbpgernasbi. 7 1
KapboHoBble
KUCNOTHI.
Cno>xHble
3dmpbl
3.3 | YrneBsoabl 3 1
WToro no paspeny 13
Paspnen 4. AsoTcopaep>xaliue opraHu4yecKkue
coeaAuHeHus
4.1 | AMUHBI. 3
AMUHOKUCNOT
bl. benku
NToro no pasgeny 3
Paspnen 5. BbicOKOMOJIeKyJispHble coeaUuHEeHUn
5.1 | NnacTtmaccel. 2
Kay4yKu.
BoJsiOKHa
WToro no paspeny 2
OBLLIEE 34 2 2
KOJINYECTBO
YACOB Mo
NMPOIrPAMME
11 KJIACC
Ne | HanmeHoBaH KonnyecTBo 4acos DNEeKTPOHHbI
n/n | ne paspenoB | Bcer | KoHTposibHble | pakTunyeckmne e
n TeEM o} paboTbl paboTbl (undposbie)
nporpamMmmsl obpa3oBaTe
JIbHblE
pecypchbl

Paszpen 1. TeopeTuyecKne OCHOBbl XUMUM

1.1

CTpoeHue
aTOMOB.
Mepnognyec
KN 3aKOH 1"
Mepnopnyec
Kasa cuctema

3




XNMNHECKUNX

3/IeMeHTOB
a. n.
MeHpeneeBa
1.2 | CtpoeHune 4
BellecTBa.
MHoroo6pas
ne BellecTB
1.3 | Xumnyeckune 6 1 1
peakuunmn
WToro no pasgeny 13
Paspnen 2. HeopraHmyeckas XxuMmus
2.1 | MeTannbl 6 1
2.2 | HemeTannol 9 1 1
2.3 | CBsa3b 2
HeopraHu4ec
KUX "
OpraHmnmyecku
X BeLecTB
WToro no pasgeny 17
Pazpen 3. XuMua n XxusHb
3.1 | Xuumuna un 4
KN3Hb
WToro no pasgeny 4
OBLIEE 34 2 3
KOJINYECTBO
HYACOB 10

NnPOIrPAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 504074246255880625918708617174458765454418972442
Bnageney Amxuymep ExaTtepuHa MeHHagbeBHa
OeicTevTened C 22.05.2023 no 21.05.2024



http://www.tcpdf.org

		2023-11-06T13:35:37+0500




