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I[TOACHUTEJIbHAA 3ATTUCKA

[Tporpamma 1o XMMHH Ha YPOBHe CpeZiHero o0ijero obpa3oBaHust pa3paboTaHa Ha OCHOBE
depepanbHOTro 3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoii ®ezpeparium»,
TpebOBaHUI K pe3y/bTaTaM OCBOeHHsi (efepasbHON 00pa30BaTe/bHON MPOrpaMMbl CPeJHET0
obmmero o6pasoBanuss (POIT COO), mpeacraBiaeHHbIX B DefeparbHOM TOCYJapCTBEHHOM
obpa3zoBatesibHOM ctaHzapTe COO, c yuétom KoHmernmu mperofaBaHus yuebHOTO TpeamMeTa
«Xumusi» B obOpasoBaTe/bHbIX oOpraHuszauusix Poccuiickoit @efepanuy, peann3yroLUX
OCHOBHbIe 00Opa3oBaTe/bHble TPOrpaMMbl, M OCHOBHBIX TOJIOKeHUN «CTpaTeryd pas3BUTHS
BocriutaHuss B Poccuiickoit ®epepaiud Ha nepuof Ao 2025 roza» (PacmnopsbkeHue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXOZOB K pa3paboTKe MpOrpaMMbl IO XWMHH, K ONpe/eseHHI0 00Iei
cTpareruv oOyueHuUsl, BOCIIUTAHUS W Pa3BUTHS 00YUaIOIIUXCS CPeACTBAaMU y4eOHOTO TpeaMeTa
«Xumusi» s 10-11 kmaccoB Ha 6a30BOM YpPOBHE COCTaBW/IA KOHLIENITYa/IbHbIE TTOJIOXKEHUS
®I'OC COO o B3auMOO0OYyCIOBIEHHOCTU IieJiel, COojiep)KaHusl, pe3y/bTaToB OOydeHUs U
TpeOOBaHUI K YPOBHIO TIOATOTOBKU BBITYCKHUKOB.

Xumryeckoe o0Opa3oBaHMe, TI0Jy4aeMoe BBITYCKHUKaMHM  001jeoOpa3oBaTe/ibHOM
OpraHM3aluy, SB/IsSeTCS HeoTheMJeMOM dYacTbio uX o6pa3oBaHHOCTH. OHO  CITYKUT
3aBeplIaloIIM 3TalloM peaau3allid Ha COOTBETCTBYIOIleM eMy 0a30BOM ypOBHE K/IHOUEBBIX
L[EHHOCTeH, TPHUCYIMX L[eJIOCTHON CUCTeMe XHWMHUecKoro oOpa3oBaHHsl. OTH 1[eHHOCTH
KaCcarTCsl TIO3HaHWsI 3aKOHOB TIPUPO/bI, (HOPMUPOBAHUS MHPOBO33DEHHSI U OOILel KY/IbTypbl
YyesioBeKa, a TaKKe 5KOJ0ThYecKd OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 37I0pPOBBIO U
TIpUPO/IHOM cpefie. Peanm3yercsi xumuueckoe oOpa3oBaHue 00YJaroIUXCs Ha YPOBHE CPe/IHEero
o01ero o6pa3oBaHusi Cpe/iCTBAMH yueOHOro mpeamera «XHUMHUsI», COZIepP)KaHUEe U TOCTPOeHHe
KOTOpPOrO OIpefie/ieHbl B IpOrpaMMe IO XMMUM C YY€TOM CIlelM(UKU HayKu XWUMUH, eé
3HaueHMs B TTI03HAHUM MPUPOJBI M B MaTepraibHOM >KU3HH 001I1eCcTBa, a TakKe € y46ToM 00IIrx
Ljesiell ¥ TIPUHLMIIOB, XapaKTepPU3YIOIMX COBPEMEHHOE COCTOSIHHE CHCTeMbI CPeJjHero o0Iiero
obpa3oBanus B Poccutickoit @ezepariyu.

XWMHST KaK 37IEMEHT CHCTeMbI eCTeCTBEHHBIX HayK UrpaeT 0COOYIO pOJib B COBPEMEHHOM
LMBU/IM3aLlM, B CO3/laHUM HOBOM 0a3bl MaTepuanbHOW KynbTypbl. OHa BHOCHT CBOW BK/aj B
(hopMUpOBaHKe paljMOHA/ILHOTO HAYYHOrO MBILLUIEHUS], B CO3/jaHHe L|eJIOCTHOTO Mpe/iCTaB/IeHNs
00 OKpy’Karoll[eM MHpe KakK O eJUHCTBe TIPUPO/Ibl U YeioBeKa, KOTopoe (hOPMUPYETCS B XUMHUH
Ha OCHOBE MOHMMaHHU$ BeleCTBEHHOI0 COCTaBa OKPY)Karollero Mupa, 0CO3HaHHUsI B3aUMOCBSI3U
MeJK/1y CTPOEHHEM BeI[eCTB, UX CBOMCTBAMU M BO3MO)KHBIMHU 00/71aCTSIMUA TIPUMEHEeHMSI.

TecHO B3aUMOJIeHCTBYSl C [JPYTMMH eCTeCTBeHHbIMM HayKaMHd, XWMHsl CTajia
HEOTheM/IEMOM UaCTbI) MHPOBOM KY/bTYpbl, HEOOXOAWMBIM YyC/IOBHEM YCIELIHOT0 TpyJAa u
JKU3HU KaXkJoro usieHa obimlectBa. CoBpeMeHHasi XMMHsI KaK HayKa co3ujjaTesibHasl, Kak HayKa
BBICOKMX TEXHOJIOTHI HarlpaBjeHa Ha pelleHue riobanbHbIX MPo0/eM YCTOMUMBOTO Pa3BUTHS
ye/ioBeUeCTBa — ChIPbEBOM, SHEPreTUYecKOM, TMHIIEBOM, 3KOJOrMuUecKold 0e30MacHOCTH WU
OXpaHbl 3/|0POBbSI.

B cooTtBeTcTBUM € OOMMH LiefssMA W TIPUHLUMIIAMUA CpeJHero obiiero oOpa3oBaHUs
cogepxanue ripeagmera «Xumusi» (10—-11 kmaccel, 6a30BbIi yPOBEHb U3YUeHHsT) OPUEHTHPOBAHO
TIPEUMYILeCTBEHHO Ha OOIIeKy/IbTYPHYIO TMOATOTOBKY 00ydaromuxcsi, HeOOXOAUMYI UM IS
BbIDAOOTKM MMPOBO33pEHUECKMX OpPHEHTHPOB, YCIELIHOrO0 BK/IIOYEHHS B JKW3Hb COLUYMa,
NPO/I0/DKeHNst 00pa30BaHMs B Pa3/IMUHbIX 00/1acTsIX, He CBSI3aHHBIX HEIOCPe/ICTBEHHO C XUMUeEH.

CocCTaBnsiOIUMU  TIpeaiMeTa «XUMHs» SBISIOTCS  0a3oBble Kypchl — «OpraHuueckas
xuMusi» U «O011as ¥ HeopraHUueckasi XMMHs», OCHOBHBIM KOMITOHEHTOM COZIeP>KaHUsI KOTOPBIX



SIBJISTFOTCSI OCHOBBI 0a30BOM HayKU: CMCTeMa 3HaHU 10 HeopraHuueckod XUMHH (C BK/IFOUeHUeM
3HaHWW U3 O0IIel XUMHK) ¥ OpraHn4ecKor xvMuu. PopMUpOBaHKE JAaHHOW CHCTeMbI 3HAaHUMA
MpY W3yueHWH TIpeAMeTa oOecreurMBaeT BO3MOKHOCTb PACCMOTPEHHsI BCETO MHOrooOpasusi
BeIlleCTB Ha OCHOBe OOIIMX TIOHSATHM, 3aKOHOB U TeOPUI XUMUU.

CTpyKTypa cofiep>xaHusi KypcoB — «OpraHuueckasi XuMusi» U «O011asi © HeopraHuyeckKast
XUMUsl» C)OpMHPOBaHa B MporpamMme Mo XMMHUU Ha OCHOBE CHUCTEMHOIO MOJXO0JA K M3yueHHUI0
yueOHOrO MaTepwana W 0O0YC/IOB/ieHa MCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
orpe/ieIEHHbIX TEOPeTUUeCKUX YPOBHSIX. Tak, B Kypce OpraHMuecKOW XUMHUM BelllecTBa
paccMaTpuBalOTCsl Ha yPOBHE K/IaCCUYECKOW TeOpUM CTPOEHHs OpraHUuuecKWX COeJUHEeHWH, a
Tak)ke Ha YpOBHE CTEPEOXUMMUECKUX W 3JIeKTPOHHBIX Tpe/CTaB/leHUN O CTPOEHUH BelleCTB.
CeezieHrst 00 M3ydaeMbIX B Kypce BeIeCTBax JAlOTCS B Pa3BUTHM — OT YIJIEBOAOPOJOB [0
CJIOKHBIX OWOJIOTMUECKH aKTHMBHBIX COeJMHeHWHA. B Kypce opraHMYecKOW XWMHU IOTydaroT
pa3BuTHe CPOpPMUPOBaHHBIE HAa YPOBHE OCHOBHOTO 00Ijero o0Opa3oBaHUs TepBOHaua/bHbIE
TipeJiCTaB/eHUss 0 XUMHAYeCKOM CBs3U, KaacCU(UKAlJMOHHbIX MTPHU3HAKax BelecTB, 3aBUCUMOCTH
CBOWCTB BeLL[eCTB OT UX CTPOEHUs], 0 XUMUUYeCKOI peakiji.

[Tog, HOBBIM yr7IOM 3peHUusi B mpeiMeTe «XHUMHs» 0a30BOr0 ypPOBHsI pacCMaTpPUBAETCS
W3yueHHbII Ha YypPOBHe OCHOBHOTO 00ImIero o0pa3oBaHUsI TeOpeTUUeCKHWM MaTephaa u
(hakTo/IOTMUECKYEe CBeJIeHUs O Bell[eCTBaxX M XMMHUUecKoW peakuyu. Tak, B 4YaCTHOCTH, B Kypce
«OO011ass 1 HeopraHUueckasi XUMUs» 00YJarOIIMMCST TIPe/IOCTaB/ISIeTCSl BO3MOYKHOCTb OCO3HAThb
3HayeHHe TIePUOJNUECKOr0 3aKOHa C OOIeTeopeTUUecKuX W MeTO/0JIOTHUeCKUX TTO3ULIHH,
ryyo>Ke TIOHSTH WCTOPHUUYECKOe HM3MeHeHHe (YHKLMK 3TOro 3akoHa — OT oboOujaromied 1o
OOBSICHSIFOLLEH U TTPOTHO3UPYIOILEH.

EfvHas cucTema 3HaHUM O Ba)KHEHMILMX BelljeCcTBax, UX COCTaBe, CTPOEHUM, CBOWCTBAX U
TpUMeHeHUH, a TaK)Ke 0 XMMUUeCKUX pPeakl[usiX, UX CyL[HOCTA U 3aKOHOMEPHOCTSIX MPOTeKaHusI
ponosiHsercs B Kypcax 10 w11 K/maccoB 3/7eMeHTaMU COJep)KaHWsl, UMeLIUMU
Ky/IbTYPOJIOTUUECKMM U TIPUK/IAZHOM XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT TOHUMaHUIO
B3aMMOCBSI3M XUMHUM C [JPYTMMH HayKaMH, pacKpbIBalOT e€ po/b B T[103HaBaTe/JbHOW U
MPAKTUUECKOW JeATebHOCTH YesloBeKa, CIIOCOOCTBYIOT BOCITUTAHWIO YBa)KEHWSI K TIPOLIECCY
TBOpYECTBa B 00/1aCTU TEOPUM U TIPAKTUUECKUX TIPUIOKEHUH XUMHH, TIOMOTAlOT BBITYCKHUKY
OPHMEHTHPOBAaThCsl B OOIIECTBEHHO W JIMUHOCTHO 3HAUMMBIX MPOOJ/ieMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICIMBATh WH(GOPMALIUI0 U TIPUMEHSTh eé [/l TIOTNO/HeHUsl 3HaHUH, pelleHust
VHTe/I/IeKTya/lbHbIX U 3KCTMepUMeHTabHbIX UCC/Ae0BaTebCKUX 3ajau. B LienoM cozep)kaHue
yueOHOTO TIpeMeTa «XWMUsI» JAHHOTO YPOBHSI U3y4YeHHsI OPUEHTUPOBAHO Ha (hOpPMUDPOBaHUE Y
00yuarolxcsi MUPOBO33PEHUECKOM OCHOBBI /I/Isi TIOHUMaHUsT GuiocoCckux upeid, TakKuX Kak:
MaTepuabHOe eJUHCTBO HeOPraHWYeCcKOro U OpraHnuyeckoro Mupa, 00yc/ioB/ieHHOCTb CBOMCTB
Bell[eCTB UX COCTAaBOM U CTPOEHHeM, MT03HaBaeMOCTh TIPUPO/IHBIX SIB/IEHUM MYTEM 3KCIIepUMeHTa
W pelleHUs] TIPOTUBOPEUUM MeX1y HOBbIMU (paKTaMU U TeOpeTUUeCKWMH MpeAroChLTKaMHu,
0CO3HaHWe pPOJIM XMMHHU B pellileHHuM 3KO0J0rMueckux rpobsieM, a Takke npobiem cOepexeHust
SHepreTUUeCKHUX PecypCoB, ChIpPbsi, CO3/IaHUSI HOBBIX TEXHOJIOTHUI U MaTepHasioB.

B nmnaHe pemieHust 3ajau BOCTIMTAHUWS, Pa3BUTHS W COLMA/M3alM  OOYUaroIIMXCs
TIPUHSTBIE TIPOTPaMMOM M0 XWUMHUU TOAXOZAbl K OIMpeZe/ieHUI0 COJlep)KaHusl U TIOCTPOeHust
npeZiMeTa TpeAyCMaTpUBalOT (POPMHUPOBaHUE YHUBEpPCA/NbHBIX YUeOHBIX [IeMCTBUM, UMEIOLIUX
6a3oBoe 3HaueHUe [jisi pa3MYHbIX BUJIOB [leSiTe/IbHOCTH: pellieHus Ipob/ieM, ToMCKa, aHa/u3a 1
obpabotku wHpOpMaIK, HEOOXOAUMBIX /i1 TPUOOpPETeHUs] OMbITa TIPAKTUUYECKOH U
HCC/IeJ0BaTe/IbCKOM eaTe/IbHOCTH, 3aHMMalOL el Ba)XHOe MeCTO B I03HaHWW XUMUU.



B mipakTuKe rperofiaBaHusi XMMUM KaK Ha YPOBHe OCHOBHOTO 0011jero oOpa3oBaHUsl, TaK U
Ha YpoBHe cpegHero ofOmiero o0pa3oBaHus, TIpU  OMNpeJeNeHHd  COJep KaTebHON
XapaKTepUCTUKU 1iejieli W3yueHUsl TpejMeTa HarpaB/ieHMeM I1epBOCTeNeHHON 3HAauMMOCTU
TPaJULIMOHHO TIpU3HaéTcs (OpPMUPOBaHWE OCHOB XHUMHUECKOM HayKu Kak obsactu
COBPEMEHHOT0 eCTeCTBO3HAHMs, TPAKTUUeCKOW JesTelbHOCTH 4Ye/ioBeKa M KaK OJHOTO W3
KOMITOHEHTOB MHPOBOM Ky/nbTypbl. C METOAWYECKOW TOYKM 3peHUs TaKOW TOAXOZ K
oripe/ie/IeHuIO 1ieJieil h3ydeHusi rpe/iMeTa sIB/ISieTCS BIIOJIHE ONPaBJaHHbIM.

CornacHO [JaHHOUW TOYKe 3peHHs TJIaBHBIMHU ILIeJIIMH M3ydeHUs TpegMeTa «XHUMHs» Ha
6a3oBoM ypoeHe (10 —11 KJ1.) SIBJSIFOTCS:

e (¢dopMHUpOoBaHWe CUCTEMbl XUMHUUYECKWX 3HAaHUM KakK Ba)XKHeMIel COCTaBJIstolei
eCTeCTBeHHO-HayUHOW KapTHHBI MHpa, B OCHOBE KOTOPOM JieXKaT K/toueBble TMOHSITUS,
(yHamMeHTa/bHbIe 3aKOHbI M TEOPUM XUMHH, OCBOEHUE si3blKa HayKH, yCBOEHHe U
MOHMMaHWe CYIIHOCTH [JOCTYMHBIX 0000IIeHrniT MHPOBO33DEHUYECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOPUel UX Pa3BUTHS U CTaHOBJIEHHS;

e (opMupOBaHMe W Pa3BUTHE TIPeCTaBJIeHUN O HAyYHbIX METOZAAX TIO3HAHWS BeL[eCTB U
XUMUYECKUX peakiuii, HeoOXOAUMBIX [Ijisi TIPHOOpeTeHUss YMeHUd OPUEeHTHPOBATLCS B
MHUpe BellleCTB U XMMUYeCKUX SBJIEHUM, UMEIOIIUX MeCTO B MPUPO/e, B TIPAKTHUECKOH U
MOBCe/IHEBHOM YKU3HY;

e DpasBUTHEe YMeHUH U CIoCcOOOB [IeSITe/IbHOCTH, CBSI3aHHBIX C HaO/IOIeHWeM U
00bsICHEHHeM XWMHYeCKOrO 3KCIlepUMeHTa, COOJfoieHreM TIpaBWI 0e30racHOro
oOpallleHus ¢ BelecTBaMU.

Hapsiny ¢ 3TuM, copep>kaTtesibHasi XapakKTepUCTHKA 1iesiel W 3a/lau U3y4eHus TipefiMeTa B
TporpamMMe T0 XUMHU YTOUHEHa U CKOPPEKTUPOBaHa B COOTBETCTBUU C HOBBIMHU MIPUOPUTETAMU
B cucteMe cpegHero obinero obpa3oBanusi. CerofHs B TIperoflaBaHUM XWMHUH B OOJIbIIIEH
CTEereHu OTAAETCS TIpeArouTeHHe TIPAaKTUYeCKOW KOMITOHEHTe CoJepXKaHusi O0ydeHus,
OPMEHTHPOBAaHHOW Ha TMIOATOTOBKY BBIMTYCKHHMKA 0O0IjeoOpa3oBaTe/ibHONM — OpraHU3alyH,
BJIQJIEIOIero He HAOOpOM 3HaHWM, a (YHKILMOHAIBHONH IPaMOTHOCTBIO, TO €CTh crocobamu U
YMEHHUSIMH aKTMBHOT'O TIOJTyUYeHUs] 3HAaHWKM U TIPUMEHEHHUsI UX B peayibHOM >KU3HU ISl PelleHuUs
MPAKTUYEeCKHX 3a/1ay.

B B3 C 3TMM TIpU UW3yueHWM TIipeAMeTa «XUMHs» [JOMUHHUDYIOIlee 3HauyeHHe
NPUOOPETAIOT TakyWe Lie/d U 3aaui, Kak:

ajanTaius  oOyuaromuMxcsi K yCJIOBUSM — JMHAMHUYHO  pa3BUBAIOLIErocs  MUpa,
(opMHUpOBaHME WHTE/JIEKTYa/IbHO DPAa3BUTOM JIMUYHOCTH, TOTOBOM K CaM00Opa30BaHHUIO,
COTPYAIHUYECTBY, CAMOCTOSITE/IbHOMY TIPDHUHSTHIO TPAaMOTHBIX pellleHWid B KOHKPETHBIX
YKU3HEHHBIX CUTYaLUsX, CBSI3aHHBIX C BEIIeCTBAMM 1 UX TIPUMEHEHHEM;

(¢opmupoBaHue y O0OyuyarOUIMXCS K/IIOUEBBIX HABLIKOB (K/IHOUEBBIX KOMITETEHI[HI),
MMEIOIIUX YHUBEPCaIbHOEe 3HaUeHUe /ISl Pa3/IMYHbIX BUZIOB [I€SITe/IbHOCTH: pellieHus TTpobsiem,
MOWCKA, aHaiM3a W 00paboTKM WHGOpPMaLMU, HeoOXOAWMBIX [Jisi TPUOOpEeTeHUsl OmbITa
JiesiTeTbHOCTU, KOTOpasi 3aHMMaeT BaKHOe MEeCTO B TIO3HAaHWM XMMHUH, a TakKe [Jis OLeHKHU C
TO3ULIMI KOJIOTMUeCKOU 6e30MacHOCTH XapaKTepa B/IMSHUS BeILeCTB U XUMUUeCKUX TMPOL[eCCOB
Ha OpraHuW3M ueyioBeKa U TIPUPOJHYIO Cpeay;

pa3BUTHE TI03HABATEbHBIX WHTEPECOB, UHTE/JIEKTYaIbHbIX U TBOPUECKUX CITOCOOHOCTEH
o0yyaromuxcs: CrocoOOHOCTH CaMOCTOSITe/TbHO TpPUOOpeTaTb HOBble 3HAaHUSI 0 XUMUUA B
COOTBETCTBUM C )KU3HEHHBIMHU MMOTPEOHOCTSIMH, MCII0/Ib30BaTh COBpeMeHHbIe NH(OpMal[OHHbIe
TEXHOJIOTHH IS TIOVMCKA U aHa/Ii3a y4eOHOU U HayYHO-TIOMY/ISIPHOW WH(MOPMai XUMHUUeCKOTr0
coZiep>KaHusi;



(hopMupOBaHUe U pa3BUTHE y 00YUYarOIMXCSl aCCOLIMAaTHBHOTO U JIOTUUECKOT'0 MBILIIEHUS],
Habro/1aTeIbHOCTH, COOPaHHOCTH, AKKYpaTHOCTH, KOTOpble OCOOeHHO HeoOXOAWMBI, B
YaCTHOCTH, TIPU MJIaHUPOBAHUU U MPOBeIEHUH XUMUUeCKOT0 SKCTIepUMEeHTa;

BOCIIMTaHWe y 00ydJarouuxcs yOeXXJEHHOCTM B T'yMaHUCTUYECKOW HarpaBlIeHHOCTH
XUMUM, €& Ba)KHOW pOJM B  pelleHWHd r100anbHBIX MpoOseM  paljMoHaJbHOTO
TIPUPOOII0/Ib30BaHMsl, TIOTIOJTHEHUSI SHEepPreTHYecKuX PpecypCcoB M COXPaHeHHWs TMPUPOAHOTO
PaBHOBECHsl, OCO3HAHHS HeOOXOAMMOCTH Oepe)KHOr0 OTHOIIEHUsST K TIPUpPOJiIe U CBOEMY
3[J0POBbIO, a TaK)Ke TIPUOOpeTeHUs OIbITa UCI0/Ib30BaHUS T0/TyYeHHbIX 3HAHUM [i7Is TIPUHSATHUS
TPaMOTHBIX pellieHUH B CUTYaLUsIX, CBSA3aHHBIX C XUMUYeCKUMU SIBJIEHHSIMHU.

B yuebHOM Tu1aHe cpefiHero oOiero obpa3oBaHus MpeAMeT «XUMHs» 0a30BOr0 YpOBHS
BXO/IUT B COCTaB MpeIMeTHOM 00/1acTh «ECTeCcTBeHHO-HayUYHbIe ITPeIMEThI».

OO611iee YMC/IO YacOB, OTBEAEHHBIX A/ W3yUYeHUs] XMMUHM, Ha 0a30BOM YpPOBHE CpeJHero
ob1ero obpasoBanusi, coctaByisser 68 uacoB: B 10 kimacce — 34 waca (1 wac B Hegeno), B 11
kacce — 34 yaca (1 yac B Hefie/t0).



COAEPXXAHUE OBYUYEHUSA
10 KJIIACC
OPI'’AHNYECKASA XUMHUA

TeopeTnuecKuie 0CHOBbI OPraHU4eCKON XUMIH

[IpegMeT opraHWueCcKOl XMMHU: eé BOSHMKHOBEHUeE, pa3BUTHe U 3HaueHue B T0JyueHUun
HOBBIX BellleCTB U MaTepuasioB. Teopusi CTpOeHUsI OpraHuueckux coefuHeHuii A. M. ByTiepoga,
eé OCHOBHble TMOoKeHUs1. CTpPyKTypHble (OpMYy/bl OpraHUuecKux BelllecTB. ['omosorus,
n3omepurs. XMMHUUecKasi CBsI3b B OpraHUueCKUX COeIMHeHUsIX — OAMHApHbIE U KpaTHbIe CBSI3U.

[MpencraBneHvie 0  KiaccuduKalMd — OpraHMYyeckux  BeljecTB.  HomeHKnatypa
OpraHUuecKMx CoeJWHEHUM (cucTeMaTWyeckas) YW TpUBHUA/bHble HAa3BaHUSI Ba)KHEMIINUX
rpe/icTaBUTesel K/1aCCOB OPraHUYeCKuX BelleCTB.

OKCIlepuMeHTa/IbHble METO/bl U3YUeHUsl BellleCTB M WX IpeBpalljeHui: 03HaKOMJ/IeHUe C
obpa3iiamMy opraHMuUecKHX BeIeCcTB U MaTephajaMu Ha WX OCHOBe, MOJie/TMPOBAaHHE MOJIEKYJI
OpraHWYeCcKUX BellecTB, HabrofieHWe W  OMuMcaHWe [JAeMOHCTPALIMOHHBIX OIBITOB  T10
TMpeBpAIlleHNI0 OPraHNYeCKUX BeleCTB IPU HarpeBaHWH (T/1aBjieHue, 00yT/IMBaHUe U TOPEHKe).

YrneBoAopoAbl

AnKaHBI: COCTaB U CTpPOEHWe, TOMOJIOTMYecKUid psii. MeTaH W 3TaH — MpOCTeMline
TIpe/iCTaBUTe/Id alKaHOB: (uU3MUecKWe W XUMUUecKHhe CBOMCTBAa (peakUud 3aMelleHus U
ropeHwust), HaxoXKJieHre B IIpUpo/ie, OyyeHue U IpUMeHeHHe.

AJKeHbI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUH psifl. DTWIEeH U NPOMNU/eH — NPOCTenlne
Tpe/iCTaBUTeNIM anKeHoB: (u3MyeckMe W XHWMUYeCKHe CBOMCTBa (peaklUu THAPHUPOBaHUS,
rajioreHMpOBaHusl, TU/ipaTallii, OKUC/IeHUs ¥ TIoJIMMepHr3alivK), oyueHre U pUMeHeHue.

Ankaguenbl: O6yrtagueH-1,3 u meTwi0Oyrazuen-1,3: cTpoeHUe, BaKHeUIlIMe XUMHUUECKHe
cBOMCTBa (peakuus noaumepusauuu). IlonyyeHre cHHTETMUECKOTO KaydyyKa U pe3UHBbI.

AnKuHBI: CcOCTaB ¥ 0COOEHHOCTH CTPOEHHS, TOMOJIOTUYeCKUW psifi. AlleThieH -
TPOCTEeNIINM TIpeJiCTaBUTe b aIKUHOB: COCTaB, CTpoeHue, (r3nueckrie U XUMUUYeCKre CBOMCTBa
(peakuuu TUIpUpOBaHUs], TaJIOTeHUPOBAHKS, TUApPaTaLliU, TOPeHKs), ToJlyueHre U MpUMeHeHUe.

Apenbl. BeH3os: cocTaB, cTpoeHHe, (U3MUeCKHe W XUMHUYECKWe CBOWCTBa (peakLuu
rajioreHMpPOBaHUsI W HUTPOBaHUsI), TO/yueHUe U TIpUMeHeHue. 70/IV0/. COCTAB, CTPOEHHE,
QuzHYecKre u XHMHYECKHE CBOHCTBA (PeaKIJHH ra/ioreéHHPOBAHHS H HUTPOBAHHA), MO/TyYeHHEe H
npumeHeHre. 'TOKCMUHOCTb — apeHOoB. ['eHeTWueckass CBS3b MeXAy YIJIeBOJOpOJaMH,
TIpUHA/JIe)Kall[MMH1 K pa3/IMuHbIM K/accaMm.

[TpuposHbIe MCTOUHUKU YT/IeBOAOPOJOB. IIpUpoAHbIM ra3 U momnyTHble HedTsHbIe Ta3bl.
Hedtp u eé mnpoucxoxgenne. Criocobbl TmepepaboTKu HehTH: T€pPeroHKa, KPeKHHT
(TepMHUeCKUM, KaTaTUTUUeCKU), THpo/u3. [IpoAyKThl TiepepaboTKu HeTH, UX MPUMeHeHHe B
TIPOMBIILIZIEHHOCTH U B ObITYy. KaMeHHBIN yro/ib ¥ MPOAYKTHI €ro TiepepaboTKuU.

OKCrepyuMeHTalbHble METO/Ibl U3yUeHUs BelleCTB U MX MpeBpalleHui: 03HaKOM/IeHue C
oOpa3iiaMu 11acTMacc, KayuykKoB U pe3uHbl, KoyieKiun «HedTb» 1 «YT0/b», MOZIeTMpOBaHNe
MOJIEKY/T YTJIeBOJOPOJOB W TasjloreHONpPOU3BOAHBIX, TIPOBe/ileHre TPaKTUuecko paboThI:
ToJlyueHue 3TUIeHa U M3ydyeHre ero CBOMCTB.

PacuétHbie 3agaum.




BbluncsieHusi 10 ypaBHEHWIO XUMMUeckoW peakUuu (Macchl, 00BEMa, KOJIMYecTBa
WCXOJHOTO BeI[eCTBA WM TPOJYKTAa peakluH T0 W3BeCTHBIM Macce, 00bEMY, KOJMUEeCTBY
OJIHOTO U3 UCXO/IHBIX BeleCTB WX NIPOAYKTOB PeakLiu).

Kucnopoacopepskalye opraHuuecKye coeIMHeH st

[IpesenbHble OAHOATOMHBIE COMPTHIL. MeTaHO/N W 3TaHO/M: CTpoeHHe, (uU3UUecKHhe U
XMMHUYeCKHe CBOWMCTBa (peakLuM C aKTHBHBIMU MeTa/ljlaMM, rajoreHOBOJOpOJiaMH, TOpeHue),
npuMeHeHue. BojoposiHble CBSI3W MeXXJy MOJIeKyJlaMy CITMPTOB. [lelicTBMe MeTaHo/a U 3TaHoIIa
Ha OpraHv3M uejioBeKa.

MHoroatomMHble CIUPTHI. JTU/IEHITIMKOIb W TIJIMLEPUH: CTpOeHue, (u3nuecKue U
XMMHYeCKHe CBOMCTBA (B3aMMO/IeHCTBYE CO L1[e/IOYHBIMY MeTaJlJlaMH, KaueCTBeHHasl peakLus Ha
MHOr0aTOMHbIe CIIMPTHI). [lelicTBMe Ha OpraHusM 4esjoBeka. lIprMeHeHue rvLeprHa U
STUJIEHTJIUKOJISI.

deHOM: CTpOeHWe MOJeKy/bl, (U3MUecKhe U XUMUYecKue CBOWCTBA. TOKCHMYHOCTb
¢enona. [pumeHenue eHona.

Anbperuapl U KeroHel. DopManbierufi, aueTaqbAeruj: CTpoeHue, ¢(uU3NUYecKue U
XMMHUUECKHe CBOMCTBA (peaklMM OKHUCJIEHHSI W BOCCTAaHOBJIEHMS, KauyeCTBeHHble DeakLUH),
MoJiyueHue U puMeHeHue.

O/JHOOCHOBHBIE TIpeZie/lbHble KapOOHOBBIE KUC/IOTHL. MypaBbMHAsi U YKCYCHasi KAC/IOTHI:
CTpoeHue, pU3NUeCKHe ¥ XUMHUECKHe CBOMCTBA (CBOWMCTBA, 00IIMe [/t K/lacca KMC/IOT, peakius
3TepudUKaluK), To/yueHUe U TipuMeHeHHe. (CTeapuHOBass U OJIEMHOBas KUCJIOThI Kak
TIpe/ICTaBUTE/M BBICIINX KapOOHOBBIX KMC/IOT. MbIjla KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT,
HX MOIoLLee /Ie[iCTBYe.

CnoxxHble 3QUpbl KaK MPOM3BOJAHbIE KADOOHOBBIX KHUCIOT. ['MAPOAN3 CIOXKHBIX 3(HPOB.
Kupel. ['maposnus xxupos. [IpumeHeHue xXupoB. brosiornyeckas posib KUpOB.

YrneBosbl: cOCTaB, KlacCU(pUKaLus yrieBoJoB (MOHO-, IU- U TIo/iMcaxapuabl). ['roko3a —
TIPOCTeMIINI MOHOCAaXapH/: OCOOEHHOCTH CTPOEHUsI MOJIEKYJibl, (PU3UUYeCKue U XUMHUYeCKue
CBOMCTBa (B3auMogelicTtBue ¢ ruzpokcuzoM Meau(ll), okucieHne amMmuauHbIM pPacTBOPOM
okcuga cepebpa(l), BoccraHoB/ieHWe, Opo)KeHUe TJ/IFOKO3bl), HAXOXKAE€HWe B TIPUDPOJE,
npyMeHeHHe, Orosiorudeckasi posib. otocuHTe3. dpyKTo3a Kak U30Mep TIIFOKO3bI.

Kpaxman v Le/uttoio3a Kak NpUpoziHble noauMmepbl. CTpoeHMe Kpaxmasa Y Lie/UIH0JI03bI.
dusnyeckre U XMMUUeCKHe CBOMCTBA Kpaxmasa (TUApO/NU3, KaueCTBeHHas peakLiys C U0ZI0M).

OKCcliepuMeHTa/lbHble MeTO/bl W3YyUeHHWs BellleCTB W WX TpeBpallleHuil: MpoBefeHue,
HaOJIIOZIeHe Y OMMCaHWe JeMOHCTPALIMOHHBIX OTBITOB: TOPEHWe CIUPTOB, KaueCTBEHHbIE
peakiMi OJHOATOMHBIX CHUPTOB (OKMCIeHWe 3TaHoja okcugom Menu(Il)), MHOroaToMHbIX
CriMpTOB (B3auMojielicTBUe TJvlepuHa € rugpokcugoM Menau(Il)), ambgernzsoB (oKuc/ieHue
aMMHauHbIM pacTBopoM okcuga cepebpa(l) u ruzapokcuzom wmeau(Il), B3aumomericTBue
KpaxMmaja C HO/IOM), TIpOBe/eHre TIPaKTUYeCcKOoi paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

PacuétHbie 3aaun.

BbIunc/ieHUsi 10 ypaBHEHWIO XWUMHWUECKOW peakiuu (Macchl, 00BEMa, KOJUYeCTBa
HCXOZIHOTO BeIIeCTBa WM TMPOJYKTa PEeaKIMM TI0 WU3BECTHBIM Macce, 00bEMY, KOJUUECTBY
OJZIHOTO U3 UCXO/IHBIX BELeCTB UM NPOAYKTOB pPeakLin).

A3oTcozeprkale opraHu4eckue CoeIMHeHusI.

AMUHOKUCIOTEl Kak am@oTepHble OpraHWyeckue coefuHeHUs. Pusnyeckue U
XMMHYeCKHe CBOMCTBA aMMHOKUC/IOT (Ha mnprMepe IyMLMHA). buonoruueckoe 3HaueHue
aMUHOKUCIOT. [TenTugpl.



benku Kak TpUpOJHbIE BBICOKOMOJIEKY/sIpHbIe coefurHeHus. [lepBUuHasi, BTOpUYHAs U
TPeTUYHAasi CTPYKTypa OeqKOB. XWMWUUeCKHe CBOWCTBa O€NKOB: TUAPOJIN3, [eHaTyparvs,
KauecTBEeHHbIE PeaKI[Uu Ha Oe/Ku.

OKcreprMeHTaIbHble METO/bI M3yueHWs BellleCcTB W WX TIpeBpallleHWid: Habuo/ieHre U
orvcaHWe JeMOHCTPALIMOHHBIX OITBITOB: JeHaTypalys OelKOB TPU HarpeBaHWU, LIBeTHBIE
peakiy 6eKoB.

BricokoMonexkynspHeie COeIMHEHUS

OCHOBHbBI® TIOHSATHSI XUMUW BBICOKOMOJIEKY/ISIDHBIX COeJUHEeHHH: MOHOMep, TIOJUMep,
CTPYKTYPDHOe 3B€HO, CTelleHb I0JIMMepy3aliii, CpefHsisi MoJieKyssipHasi Macca. OCHOBHbIe
MeTO/Ibl CHHTEe3a BEICOKOMOJIEKY/ISIPHBIX COeJUHeHUMN — MTo/IMMepU3alius U MOJIMKOH/eHCalUs.

JKcriepuMeHTa/IbHbIe MeTO/bl U3yUeHHsl BellleCTB U WX TpeBpalljeHuii: 03HaKOM/IeHUe C
o0pa3iiaMy MPUPO/IHBIX U UCKYCCTBEHHBIX BOJIOKOH, T/IACTMACC, KayuyKOB.

MexripeIMeTHbIE CBSI3H.

Peanu3aiusi MeXXnpeJMeTHBIX CBs3el TpU U3yueHWW opraHuueckoi xumuu B 10 Kiacce
OCYIL[eCTB/ISIETCS] Uepe3 HCIO/Ib30BaHHEe KaK OOI[UX eCTeCTBEHHO-HAayUHBIX TOHATHM, TakK U
TIOHSTHH, SBJISFOIIMXCS CUCTEMHBIMU JIJIs1 OT/Ie/TbHBIX TIPeJMETOB eCTeCTBEHHO-HAayUHOT0O IUK/Ia.

OO1me ecTecTBeHHO-HAayUHble TIOHSTHUS: sIBJIeHWe, Hay4HbIM (pakT, TUIOTe3a, 3aKOH,
TEOpHs, aHalu3, CHUHTe3, K/acCUUKaIMs, TepUOJAUYHOCTb, HaO/oZieHne, UW3MepeHue,
9KCIePUMEHT, MO/le/TUpOBaHUe.

du3uKa: MaTepusi, JHEPTHsi, Macca, aTOM, IeKTPOH, MOJIeKYJIa, JHEPreTHUeCKUi YPOBeHb,
BeIIeCTBO, Tesio, 00BEM, arperaTHoe COCTOsSIHME BelleCTBa, (hr3nueckue BeJTUUMHBI U eIUHULIbI
WX U3MepeHHUsl.

Buonorusi: knetka, opraHusm, 6uocdepa, oOMeH BellleCTB B OpraHusme, (OTOCHHTE3,
O10JIOTNYeCK: aKTUBHBIE BelljecTBa (Oe/ku, yrieBoAbl, )KUPbI, (hepMeHTHI).

['eorpacuisi: MUHepasibl, TOPHbIE TTOPO/IbI, T10JIe3HbIE UCKOTaeMble, TOT/IMBO, PeCyPChl.

TexHonorus: NuileBbie MPOAYKThI, OCHOBBI Pal[MOHAILHOTO TTUTaHUs, MOIOII[e CPe/ICTBa,
JIeKapCTBeHHbIe U KOCMeTUUeCKue TperapaThl, MaTepUasIbl U3 UCKYCCTBEHHBIX U CUHTETUYEeCKUX
BOJIOKOH.

11 KITACC
OBIIAA N HEOP'TAHNYECKAA XMUSA

TeopeTueckiie OCHOBbI XMMUUA

XumMuueckuii ssemeHT. AToM. SIApo aroma, HW30TOMbL. JeKTpOHHas 000J0uKa.
OHepreTUyecKre YpOBHH, MOJyPOBHU. ATOMHBIe OpOHTany, s-, p-, d- 3memenTsl. OCoOEHHOCTH
pacripeieieHHst 37IeKTPOHOB 110 OPOUTa/IsIM B aTOMax 3/IEMEHTOB TEePBbIX UETHIPEX TMEPHO/IOB.
OneKTpOoHHasi KOH(PUrypaLys aTOMOB.

[Tepriognueckuii 3akoH U Ilepyuosvueckasi cucremMa XUMHUecKux »ssemeHTtoB 1. W.
MenpeneeBa. CBsi3b MNepUOAMYECKOTrO 3akKOHa M [lepuofnueckord CHUCTEMbI XUMHUYECKUX
snemeHToB [I. I. MeHpeneeBa C COBPEMEHHOU TeOpHeld CTPOEHUsI aTOMOB. 3aKOHOMEpPHOCTH
M3MeHeHUsI CBOMCTB XUMUUECKUX 37IeMEeHTOB U 00pa3yeMbIX UMU MPOCTBIX U CJI0XKHBIX BeIlleCTB
I10 CPYyIIaM U Nepuojam. 3HaueHue NIepuoiMuecKoro 3aKkoHa B pasBUTUU HayKHU.

CTpoeHue BelllecTBa. XUMHUeCKas CBA3b. BuJbl XUMHYECKOW CBS3M (KOBaJeHTHas
HeTIoJ/IsSIpHasl U TIOJIsipHasi, WOHHAsl, MeTa/undeckas). MexaHW3Mbl 00pa3oBaHUS KOBaJIeHTHOM



XUMUYeCcKol CBsI3u (0OMeHHBIM U [JOHOPHO-aKLIeNTOPHbIN). BogopoaHast CBsi3b. BasieHTHOCTb.
OneKTpooTpulaTe/IbHOCTh. CTereHb OKUC/IeH s VIOHbI: KaTUOHBI U aHHUOHBI.

BelllectBa MOJIEKY/ISIPHOTO Y HEMOJIEKY/ISIPHOTO CTPOeHMs. 3aKOH TOCTOSIHCTBA COCTaBa
BellecTBa. [WMbl KPUCTA/UIMUECKHX PeLIETOK. 3aBUCUMOCTb CBOMCTBA BeLeCTB OT THIIA
KPUCTA/I/TMUeCKOU PeIlIéTKHU.

[ToHsiTHe O AUCTIEPCHBIX CcUCTeMax. VICTUHHBIE U KOJUIOU/IHbIE PAacTBOPbI. MaccoBasi [jo/isi
BellleCTBa B pacTBOpe.

Knaccudukanyss HeopraHMdecKMxX coeivHeHHMH. HomeHKnaTypa HeopraHW4ecKux
BelllecTB. ['eHeTMUecKas CBSI3b HEOPraHWYEeCKUX BeIeCcTB, MPUHAAIEXAL[UX K pa3/IuyHbIM
KJlaccam.

Xumuueckas: peakiusi. Knaccudukaiusi XMMUUeCKUX peakiuii B HeOpraHUueckKow u
OpraHUuecKoi XMMHUHU. 3aKOH COXPaHeHUsl MacChl BEIlleCTB, 3aKOH COXPaHeHUsl U MpeBpalleHust
SHEepPruu Mpu XMMHUYEeCKUX peakLusiX.

CKOpOCTb peaklid, eé 3aBUCHUMOCTb OT Pa3/WyHbIX (hakTopoB. OOpaTvMble peakivu.
Xumuueckoe paBHOBecue. DakTOphI, BAUSIOI[ME HAa COCTOSIHHE XWMHUUECKOTO pPaBHOBECHSI.
[Tpunuwmmn Jle [laresnbe.

Onektponutuyeckass aucconuanusi. CuibHbIe W Cy1abble 37eKTposuThl. Cpela BOJHBIX
pPacTBOPOB BellleCTB: KMCJIasi, HeMTpaJibHasl, 11je/I0UHas.

OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIE PEAKLIUU.

JKCcriepuMeHTa/lbHble MeTO/Ibl U3yueHMsl BellleCTB W UX TMpeBpalljeHuil: J1eMOHCTpaLus
Tabymun «[lepuoguueckass cucteMa XUMU4YecKux 3yemeHTOB [I. V. MeHgeneeBa», u3yueHue
Mojiesieli  KPUCTa/VTMUeCKUX peIIéTOK, HaO/ofieHne W OINMUCAaHWe JIeMOHCTPALIMOHHBIX U
nabopaTOpHBIX OMBITOB (pa3jioXkeHWe TepOKCHAA BOJOpOJa B TIPHUCYTCTBUM KaTa/lu3aTopa,
orpe/ie/ieHVe Cpe/ibl paCTBOPOB BelL[eCTB C MOMOLbI0 YHHBEPCA/JbHOTO WH/WKATOPa, peaklyu
MOHHOTO O00MeHa), TIpOBe/leHHe TPAKTUUecKold paboThl «BimsiHUe pa3nuuHbIX (PAKTOPOB Ha
CKOPOCTh XUMHUUECKOU peaki[uu».

PacuétHbie 3agaum.

PacyéThl Mo ypaBHEHUSIM XUMUUECKUX PeakLii, B TOM UMC/ie TePMOXUMUUeCKHe PacuéThl,
pacyéThl C UCTI0/Ib30BaHKEM TIOHSITHSI «MaCCOBasi [10Jisl BellleCTBay.

Heopranuueckass xumusi

Hemerannbi. [lonokeHne HeMeTa/uioB B [leproguueckoil CUCTeMe XUMHYECKHX
ynemeHTOB /[I. M. MeHzeneeBa U 0COOEHHOCTH CTpOeHUss aTOMOB. Pu3nyeckue CBOWCTBa
HeMeTasuIoB. AJIJIOTPOIUSI HeMeTa/lIoB (Ha MpuMepe KUC/Iopo/a, cepsl, hocdopa v yrieposa).

XYMUUeCKre CBOWCTBA Ba)KHEMIIIMX HeMeTas/uIoB (Ta/lioreHoB, cepbl, a30Ta, (ocdopa,
yraepofia U KpeMHHs) U UX CoeZIMHeHUN (OKCH0B, KUC/IOPOACO/ePKaI[UX KUC/IOT, BOJJOPOAHBIX
COeIMHeHUM).

[TpuMeHeHre Ba)KHEUIIMX HEMeTas/lVIOB U UX COeJUHEHUM.

Mertannel. [lonoxxenue metanioB B [lepuoguueckoi cucteMe XUMUUECKUX 371eMeHTOB /1.
U. MenjeneeBa. OCOOEHHOCTH CTPOEHHUsI 37IeKTPOHHBIX 000/I0UeK aToMOB MeTas/uioB. OOiiue
(u3uueckre cBolictBa MeTassioB. CrijiaBbl MeTa/uIOB. DJIEKTPOXUMUUECKUM psiJ HarpsKeHUH
MeTaslioB.

XYMUUeCKHe CBOMCTBA Ba)KHEWIIMX MeTas/ioB (HAaTpUW, Kajiui, Ka/bliUui, MarHuw,
aIFOMUHUM, LIMHK, XPOM, Kese30, Me/ib) U UX COeJMHEeHUM.

O6mmue criocoObl MosTyyeHrs: MeTa/ioB. [IprMeHeHNe MeTaslIoB B OBITY U TEXHUKE.

OKcriepuMeHTa/lbHble MeTOZbl HW3Y4eHUs BellleCTB W WX TIpeBpallleHUil: u3yueHue
KOJIIeKIIMU  «MeTanbl U CIUlaBbl», 00pasl[0OB HeMeTasl/IoB, pellleHHe 3KCIepUMeHTaTbHbIX



3aflau, HaO/MOJeHWe U OMUCaHWe JeMOHCTPAlMOHHBIX U J1labopaTOPHBIX  OIBITOB
(B3auMoielicTBHe THUAPOKCH/A aTlOMUHUSI C PAaCTBOPAMU KUCIOT W Iijesioueld, KaueCTBEHHbIe
peakiui Ha KaTHUOHbI METaJI/IOB).

PacuéTHblie 3azaun.

PacuéTthl Maccel BelllecTBa WM 00b&Ma ra3oB IO WM3BECTHOMY KOJIMUECTBY BeIIeCTBa,
Macce Wid 00bEMY OJHOTO M3 YUaCTBYIOIIMX B PEaKI[MM BEIeCTB, pacuéThl MacChl (00bEMa,
KOJIMUeCTBa BelllecTBa) MPOAYKTOB Peaki|u, eC/I OFHO U3 BellleCTB UMeeT TIPUMeCH.

XvMUs U JKU3Hb

Posb XMy B 0becriedeHUH 3KOJI0THUeCKOM, SHepreTUUeCKol U TUIIeBOH 6e301acHOCTH,
pa3BUTHUU MeulMHbL. [lOHSATHEe O Hay4YHbIX MeToJaX II03HAHWSI BeI[eCTB U XUMUUECKHUX
peakLyi.

[MpencraBnenvss 00 OOMMX HayyHBIX TIPUHLUIAX TIPOMBIIUIEHHOTO —ITOJTyUeHUs!
Ba)KHEMUIIIX BeIeCTB.

YesoBeK B MHUpe BeIleCTB M MaTepuasioB: Ba)KHeHIIMe CTpPOWTe/bHbie MaTepHuabl,
KOHCTPYKLIMOHHBbIe MaTepuasbl, Kpacku, CTeK/0, KepaMHKa, MaTepuasbl [ 3/JeKTPOHUKHU,
HaHOMaTepHasibl, OpraHuueCcKre U MUHepasibHbIe Y00peHusl.

XuMuUsi U 3[0pOBbe Ye/lOBeKa: IpaBW/a MCIO/Ab30BaHUSl JIeKAPDCTBEHHbIX IIperapaTos,
rpaBusia 6€30MacHOr0 UCIO/Ib30BaHUs MPerapaToB ObLITOBOM XUMHH B ITOBCEJHEBHOM >KU3HHU.

Me>xrpeMeTHbIe CBSI3H.

Peasu3aiiusi MeXXTpeIMETHBIX CBsi3el TIpY M3y4deHUU 00Iel U HeopraHMueckol XUMHU B
11 knacce ocCylecTB/sieTCs Yepe3 UCI0/Ib30BaHUe Kak OOIIUX eCTeCTBEeHHO-HAyUHbBIX TTOHSTHH,
TaK W TIOHSTUM, SB/SIOIIUXCSA CUCTEMHBIMU JJisl OT/le/TbHBIX MPeJMeTOB eCTeCTBeHHO-HayYyHOro
[UKJIa.

OO6me ecTeCTBeHHO-HAyUHble TIOHATHS: HAyuHbIM (hDaKT, TUIOTe3a, 3aKOH, Teopus,
aHa/iM3,  CHWHTe3,  Kjlaccu(UKalusi,  TepUOAWYHOCTh,  HaOMo/eHWe,  SKCIepUMEHT,
Mo/leTMpOBaHue, U3MepeHue, siBJieHue.

dusrKa: MaTepusl, SHEprusi, Macca, aTOM, 3JIeKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
Pa/IMO0AKTUBHOCTb, MOJIEKY/a, YHePreTHUeCKUi ypOBeHb, BeIeCTBO, Te0, 00b&M, arperatHoe
COCTOSTHUME BellleCTBa, (u3nuecKre BeTMUMHbI U IMHULIb] UX U3MePeHUsl, CKOPOCTb.

Buosorusi: KjaeTka, OpraHv3M, 3KOCHUCTeMa, Ouochepa, MakKpo- M MMKPO3JIEMEHTHI,
BUTaMUHBI, 0OMeH BeIlleCTB B OpraHu3Me.

['eorpacduisi: MUHepasibl, TOPHbIE TTOPO/Ib, T10J/Ie3HbIe UCKOTIaeMble, TOTI/IMBO, PeCYPCh.

TexHonorus: XUMHUYeCKasi  TPOMBIILIEHHOCTb, MeTaJlTyprus, TIPOM3BO/ICTBO
CTPOUTE/TbHBIX MaTepHrasoB, CeJIbCKOX03SIUCTBEHHOE TPOM3BO/ICTRO, THIIieBast
TIPOMBIILIZIEHHOCTh, (papMaljeBTHUecKasi TPOMBIIIIEHHOCTb, TIPOM3BOJCTBO KOCMETHUECKUX
TriperiapaToB, MPOU3BO/CTBO KOHCTPYKLMOHHBIX MaTepPUasioB, 3/IeKTPOHHAs MPOMBIIIIEHHOCTb,
HaHOTEeXHOJIOTHH.



I[INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMLBI I10 XMMHUN HA
FA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycraHaBivBaeT TpeOOBaHMSI K pe3yJbTaTaM OCBOEHHS O0YJaroIIMUCS
rporpamMm cpezfHero obiero obpa3oBaHusl (JIMUHOCTHBIM, MeTaripeJAMEeTHBIM U TIPeMeTHBIM).
HayuHo-mMeToguueckoii OCHOBOW M1 pa3paboTKM IJIaHUPYeMbIX pe3y/IbTaTOB OCBOEHUS
nporpamm cpefiHero obiiiero o6pa3oBaHUs SIB/SETCS CUCTEMHO-eSTeIbHOCTHBIN MOAX0[,.

B coOTBeTCTBUM C CUCTEMHO-ZIeATebHOCTHBIM TMOJAXOZ0M B CTPYKType JIMUHOCTHBIX
pe3y/bTaTOB OCBOEHHUs1 TpeaMeTa «XWMUsi» Ha YpPOBHe cpegHero o0imiero o6pa3oBaHUs
BbI/le/IeHbl C/Ie/lYIOLIe COCTaBIISIOLe:

0CO3HaHWe O0YYarOLUMUCS POCCUUCKOW TPaKAAHCKOM WAEHTHUHOCTH — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITE/IbHOCTH U CaMOOTIpe/ie/IeHHIO;

Ha/lnure MOTHUBALUU K 00yUeHH!Io;

L|e/IeHarpaB/eHHOe pa3BUTHE BHYTPEHHUX YOeXX[eHHH JMUHOCTH Ha OCHOBE KJ/THOUEBBIX
L[eHHOCTel U UCTOPUUeCKUX TPl 0a30BOM HayKU XUMUH;

TOTOBHOCTh M CITOCOOHOCTh OOYYarOIIMXCs PYKOBOZACTBOBAaThCS B CBOEH JesATeTbHOCTH
L[eHHOCTHO-CMBIC/IOBBIMM ~ yCTaHOBKAaMH, IIPUCYLIMMU LIeJIOCTHOM CHCTeEMe XHUMHUeCKOro
obpa3oBaHus;

Ha/Muye TPaBOCO3HAHMs 9KOJIOTHUECKON KYJAbTYPhl U CIIOCOOHOCTU CTaBUTh Lied U
CTPOUTD >XKU3HEHHbIe T/IaHbl.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHUsI TIpeAMeTa «XUMMs» [IOCTUTalOTCS B e[UHCTBE
yueOHOM ¥ BOCHHUTATeIbHOM JIeATeNIbHOCTH B COOTBETCTBUM C TYMaHUCTHYECKUMH,
COLMOKY/IbTYPHBIMY, /1yXOBHO-HPaBCTBEHHbIMM LIEHHOCTSIMM U HJealaMd POCCHICKOro
rpakJaHcKoro oO1ecTBa, MPUHATHIMM B 00IIeCTBe HOpDMaMM M TIpaBU/IaMH TOBeJeHMUs,
CTMOCOOCTBYIOIIMMH TIPOLIeCCaM CaMOTIO3HAHMsI, CAaMOPa3BUTUsI U HPABCTBEHHOTO CTAaHOBJIEHUSI
JTMYHOCTH 00YYaroIXCsl.

JINUHOCTHBIE pe3y/bTaThl OCBOEHHS MpeaMeTa «XHUMUS» OTPaKaloT COPMUPOBAHHOCTh
OMbITa TO3HABAaTe/bHOM U TPAKTUUECKOW JieaTelbHOCTA 00yuaromuxcsi 10 peanv3alyu
TIPUHSTHIX B 00I1]eCTBe LIeHHOCTel, B TOM YKCJ/ie B YaCTH:

1) rpa)xaHCKoro BOCIIMTaHHS:

0CO3HaHUs 00YYAIOIIMMHCS CBOMX KOHCTUTYLMOHHBIX 1TPaB U 00s3aHHOCTEH, YBa)KeHUsT K
3aKOHY U IPaBOIOPSIAKY;

Tpe/ICTaB/ieHrsI O COL[Ma/IbHBIX HOpPMaxX M TpaBWIaX MeX/IMYHOCTHBIX OTHOLIEHUN B
KOJIJIEKTHUBE;

TOTOBHOCTHA K COBMECTHOW TBOPYECKOM [IeSITe/TbHOCTH TIPU CO3/JaHWH yueOHBIX TIPOEKTOB,
pellieHUH yueOHBIX U M03HABATe/IbHBIX 33/1a4, BBIMOJTHEHUM XUMUUECKUX KCITePUMEHTOB;

CrocoOHOCTH TIOHUMAaTh U MPUHUMAaTh MOTHBBI, HAMEpPeHMs], JIOTUKY U apryMeHThI IPYTUX
TIPY aHa/M3e Pa3/IMYHbIX BUJOB YUeOHOU [esTelbHOCTH;

2) IaTpUOTHUUECKOT'O BOCTIUTaHUS:

L[eHHOCTHOTO OTHOIIIeHUS K MCTOPUYECKOMY M HAayuHOMY Hac/eJui0 OTeueCTBeHHOM
XUMUY;

yBa)KEeHHUsI K TIPOLIeCCY TBOpPYECTBA B 00aCTH TEOPHUH W TPAKTUUYECKOTO TMPUMEHEeHHs
XVIMUH, OCO3HAHHS TOTO, UTO [JOCTVDKEHUsI HayKH eCTb pe3y/bTaT JJUTeNbHBbIX Habmmo/eHunH,
KPOIOT/IUBBIX 3KCIIepUMeHTa/IbHbIX ITOMCKOB, TIOCTOSIHHOI'O TPY/Za YU€HbIX U [IPaKTHUKOB;



WHTepeca U T[I03HaBaTe/NbHBIX MOTHMBOB B TIOJIyueHUM W TIOCTe[YIOL[eM aHau3e
MH(OPMAIMY O TIepeJJOBBIX JOCTHKEHHSIX COBPEMEHHOU 0TeueCTBeHHON XMMIH;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHH:

HPaBCTBEHHOT'O CO3HAHUsI, STUUECKOT0 TIOBeJIeHHST;

CTIOCOOHOCTH  OLIEHMBAaTb CUTYyal[dW, CBsi3aHHble C XUMHYEeCKUMHU SIBJIeHUSIMH, U
MPUHUMAaTh OCO3HAHHBIE DeIIeHHs, OPUEHTHUPYSICh Ha MOpaJbHO-HPAaBCTBEHHbIE HOPMBI U
L[eHHOCTH;

TOTOBHOCTH OL|eHMBAaTb CBOE TIOBeZieHHWe W TIOCTYNKU CBOUX TOBApHILeH C TO3ULUN
HPaBCTBEHHBIX U MPABOBLIX HOPM U OCO3HaHUeE TIOC/Ie[CTBUN ITHUX MOCTYIIKOB;

4) hopMupOBaHUsA KY/ILTYPhI 3/l0POBbSL:

MOHUMaHWs 1IeHHOCTeW 310poBoro W 0Oe3omacHoro obpa3a >KU3HHM, HE0O0XOAUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBeHHOMY (hH3UUeCKOMY U IICUXUUECKOMY 3/10POBbIO;

cobumoieHusi TipaBuU Ge3o0racHOro oOpallleHusi C BelecTBaMU B OBITY, MOBCeJHEBHOM
JKHU3HHU U B TPY/I0OBOH /1€ TeIbHOCTH;

MOHUMAHUS 1[eHHOCTH TIPaBW/ WHAWBUAYAaTbHOTO ¥ KOJUIEKTUBHOTO 0e30MmacHOro
TIOBeJIeHUsI B CUTYALUsAX, YTPOXKAIOL[UX 3/J0POBBIO U >KU3HU JTHO/IeH;

OCO3HaHWSI TIOC/Ie/ICTBUM U HENPUSTHS BPEeAHBbIX TPUBbIUEK (YroTpeO/ieHusi alKoroJis,
HapKOTHKOB, KypeHUs);

5) TPYZIOBOTO BOCITUTAHWS:

KOMMYHUKaTUBHONW KOMIIETEHTHOCTH B Yy4eOHO-MCC/IeIOBaTe/IbCKOM — JeSITeTbHOCTH,
00111eCTBEHHO TI0/Ie3HOM, TBOPUYECKOM U APYTUX BUAAX [esTe/IbHOCTH;

YCTAaHOBKM Ha akKTMBHOE yuyaCTHe B peIIeHWH TMPAKTUYeCKUX 3afiay COLMa/TbHOMN
HarpaB/I€eHHOCTH (B paMKaX CBOero Kjacca, LIKOJIbI);

VMHTepeca K MPaKTHUeCKOMY HM3y4eHUIO NMpodeccii pa3MuyHOTrO PO/ia, B TOM UHC/Ie Ha
OCHOBe TIPUMeHEeHHs TTPeJMeTHbIX 3HAaHUW T10 XUMUH;

YBa)KeHHUsI K TPYAY, JIFOASM Tpy/ia ¥ pe3yJibTaTaM TPYOBOU AeATe/lbHOCTY;

TOTOBHOCTU K OCO3HAHHOMY BbIOOPY WHAVMBUAYaIbHOM TpaeKTopuu 00pa3oBaHus,
Oyayieit mpodeccuu U peanr3aliii COOCTBEHHBIX >KU3HEHHBIX TJIAHOB C YUYETOM JIMUHOCTHBIX
HMHTEPeCcoB, CIIOCOOHOCTel K XUMHH, MHTEPEeCOB U MOTpeOHOCTel 00I1ecTBa;

6) 3KO0JIOrYeCKOro BOCIIMTAHMS:

9K0JIOTHUeCKH 11e/1eco00pa3HOro OTHOLLIEHUs K MPUPO/ie, KaK UCTOYHUKY CYL[eCTBOBaHUS
>KU3HU Ha 3emJie;

TOHUMaHUs T7100a/bHOTO XapaKTepa 3KOJI0THYeCKUX Mpo0sieM, BIUSHUS SKOHOMUUYECKUX
TIPOLIECCOB Ha COCTOsIHUE TPUPO/IHON U COLIMABHOM Cpejibl;

0CO3HaHUS HEOOXOAUMOCTH MCII0/Ib30BaHUS AOCTYXKEHUM XUMUH [I/Isl PellieHHs] BOMPOCOB
paLMOHATBHOTO MPUPO/IOTT0/Ib30BaHMUS;

aKTUBHOTO HENpUATUS [eMCTBUM, TIPUHOCSIIMX BpeJ OKpY’Karolleil NMPUPOJHOU cpefe,
YMEHHsI TTPOTHO3UPOBAaTh HeO/IarornpusTHbIE 3KOJIOTHUECKHMEe TIOC/IeACTBUS MPeANPUHAMAEMbIX
JIleMICTBUM U Npe/IOTBPALLaTh UX;

Ha/IMuMsi Pa3BUTOTO SKOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTUYECKON KY/IbTYPhl, OIbITa
JesITeTbHOCTH  9KOJIOTUYECKOM  HArpaB/IeHHOCTH, YMeHHsI PYKOBOJCTBOBAaTbCSI WMH B
TI03HaBaTe/IbHOW, KOMMYHUKATUBHOMN W COLIMA/IBHOM MPAKTHKE, CTOCOOHOCTH U YMEHUsT aKTUBHO
TIPOTUBOCTOSITh U/Ie0/IOTUH XeMopoouu;

7) LIeHHOCTH Hay4HOI0 ITO3HAHUS:

c(OPMHPOBAHHOCTA  MMPOBO33p€HMs, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U 0011[eCTBEeHHOM MPAaKTUKU;



TOHMMaHUs Crelu(UKA XUMHU KaK Hayku, OCO3HaHUs eé posu B (OPMUPOBAHUU
paL[IOHA/TBHOTO HAYUHOTO MBIIIJIEHHS], CO3[JaHMU 1]eJIOCTHOTO TIpe/ICTaB/IeHus1 00 OKpy’Karolem
MUpe KaK O eJUHCTBe TIPUPOJbI U UesioBeKa, B MO3HAHWW TPUPOJHBIX 3aKOHOMEpPHOCTed U
pelieHnH TIpo6JieM COXpaHeHUs! PUPOJHOTO PABHOBECHST;

ybexxéHHOCT B 0C000M 3HAUMMOCTH XHWMUM [ijIi COBPDEMEHHOW LIMBUIM3allUU: B eé
T'YMaHMCTUYECKON HarpaB/JeHHOCTH U Ba)XHOH pOJIM B CO3/laHUM HOBOW 0a3bl MaTepHa/IbHOU
KYJ/IbTYPbI, PeIlIeHUH TJI00a/TbHBIX MTPO0JIEM YCTOHUYMBOTO Pa3BUTHS U€IOBEUECTBA — ChIPhEBOM,
SHEepreTUUeCKOH, TIMINEeBOM M JKOJIOTUYeCKOW 0e3011acHOCTA, B PA3BUTHH MEIULIMHBI,
obecrieueHUH YCJIOBUM YCIIEIIHOTO TPY/ia U SKOJIOTHYeCKU KOM(OPTHOM >KHU3HU KaXKIOro ujieHa
o0111ecTBa;

eCTeCTBeHHO-HayYyHOW TpPaMOTHOCTU: TIOHUMaHUSI CYI[HOCTU MeETO/0OB TI03HaHUs,
WCTIOTb3YeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH KCI0/Ib30BaTh TMOJyYaeMble 3HaHUS /ISt
aHa/mm3a U OOBSICHEHUs SIBJIEHWM OKDY)KaroIero MHUpa W TIPOMCXOJSIIMX B HEM H3MeHeHUH,
yMeHHUs1 iefiaTb 000CHOBaHHBIE 3aK/TFOUEHHSI HA OCHOBE HayUHbIX (DAaKTOB M UMEIOIIUXCS JAaHHbBIX
C 11eJIBIO TI0/TyUeHHsl JOCTOBEPHBIX BHIBO/IOB;

CTIOCOOHOCTH CAMOCTOSITE/TBHO MCIO/h30BaTh XUMHUYeCKUe 3HaHUS JIJis peleHus mpobieM
B peaslbHbIX )KU3HEHHBIX CUTYal[UsX;

VHTepeca K M03HaHUI0 U UCCTe[j0BaTe/IbCKOM [1esiTe/TbHOCTH;

TOTOBHOCTU U CIOCOOHOCTH K HeNpephiBHOMY 00pa30BaHMI0O M CcamMo00pa30BaHUIO, K
AaKTUBHOMY TIOJIyUeHMIO HOBBIX 3HAaHWM TI0 XWMHHU B COOTBETCTBUU C >KW3HEHHBIMHU
MOTPeOHOCTSAMU;

WHTepeca K OCODOEHHOCTSM TpyJa B pa3WyHbiXx cdepax mpoceccroHaIbHON
JesiTe/IbHOCTH.

METAITPEMETHBIE PE3YJIbTATHI

MertanpemMeTHble DPe3y/lbTaThl OCBOEHHs YyueOHOro mpeamera «XHMHsS» Ha YDPOBHe
cpeziHero o011iero o6pa3oBaHusl BK/IIOUYAOT:

3HauMMble [7i5 (QOPMUPOBaHUSI MHPOBO33DeHUs] 00Yy4arolUXCs MeXAWUCLUITUHAPHbIe
(Me>XTipeiMeTHbIE) 001IjeHayyHble TTOHSTHS, OTPaKarollye 1e/I0OCTHOCTh HAyYHOW KapTHHBI MHPa
U crieuUKy MeTo/|0B TTO3HaHMs, UCII0/Ib3yeMbIX B eCTeCTBEHHBIX HayKax (MaTepusi, BEI|eCTBO,
3Heprusi, siBJieHue, TMpPOLeCcC, CUCTeMa, HayyHbll (paKkT, MMPUHLIMII, TUIOTe3a, 3aKOHOMEPHOCTbh,
3aKOH, TeopHusi, UCciiefloBaHUe, Hab/MoieHue, M3MepeHue, SKCIIepUMEeHT U JIpyTure);

yHUBepca/ibHble ~ yueOHble  fAelcTBus  (TI03HaBaTe/bHblE,  KOMMYHUKATHBHBIE,
perynsTuBHbIe), obecrmeunBaroie ¢GopMupoBaHHe  (DYHKI[MOHALHOM TPAMOTHOCTH U
COL[Ma/IbHOM KOMIIeTeHIIMU 00yJaroIuXxCsi;

CNocOOHOCTh  OOYYaroL[UXCsl  MCIO/Ib30BaTh ~ OCBOEHHbIE  MeXAUCLUIUIMHApPHbIE,
MHPOBO33peHUYeCKHe 3HaHWs W yHUBepCajbHble ydyeOHble /eHCTBHS B II03HABaTebHOU W
COLIMa/IbHOU IPAaKTHKe.

MertaripejMeTHbIe pe3y/bTaThl OTPa’KalOT OBJafieHHe YHHBePCaAbHBIMU yueOHBIMU
TM03HaBaTebHBIMUA, KOMMYHUKATHBHBIMU U PETY/ISSTUBHBIMU [[€HICTBUSIMHU.

OsJ1ajieHrie YHUBEPCALHBIMU YueOHEIMI [103HaBaTe/IbHBIMU JeHCTBUSIMU:

1) 6a30BbIe JIoTMUECKHE JeHCTBUS:

CaMoCTosATe/IbHO (OPMY/IMPOBaTh M aKTyalu3upoBaTh IpobsieMy, BCECTOPOHHe eé
paccMarpyBaTh;

orpefieNiATh L€/ JeATeNbHOCTH, 3aZlaBas IapaMeTpbl U KPUTEPUM HUX JIOCTHKEHHS,
COOTHOCUTD pe3y/bTaThl 1eATeJIbHOCTH C [T0CTaB/eHHbIMH LieJISIMY;



WCTIO/b30BaTh TPU OCBOEHUM 3HAHUW TPUEMBI JIOTUUECKOTO MBbIIIJIeHHUsT — BBIJEJATh
XapaKTepHble TPU3HAKW TIOHATHM W yCTaHAB/IWBaTh WX B3aUMOCBS3b, WCII0/b30BaTh
COOTBETCTBYIOIIME TTOHSTHUS /151 OObSICHEHHSI OT/Ie/IbHBIX (DAKTOB U SIBJIEHHIA;

BbIOMPATh OCHOBAHUS U KDUTEPUHU 151 K/acCU(UKAL[MK Bell|eCTB M XUMUUeCKUX peakKLvi;

yCTaHaB/IMBaTh MPUUYUHHO-C/IeICTBEHHbBIE CBSI3U MeXKAY U3ydaeMbIMU SIBJIEHUSIMU;

CTPOUTH JIOTUYECKUE PpacCyKAeHus (MHAYKTUBHbBIE, JeNyKTUBHbIE, TI0 aHAJIOTHH),
BBISIB/IAT 3aKOHOMEDPHOCTH U TPOTHBOPEUUS B paCCMaTPHBAEMbIX SIBJIEHUSIX, (HOPMY/IMPOBATh
BBIBO/ZIbI U 3aK/IFOUEHUSI;

TIPUMEHSITh B TIpOLiecce TMO3HaHWsI, UCTIOb3yeMble B XUMHHM CUMBOJIMUECKHe (3HAKOBbIe)
MOZie/ii, TIpeoOpa30BbIBaTh MO/Ie/IbHBIE TTPeJCTaBIeHHs — XUMAYeCKHUI 3HaK (CUMBOJT) 37IeMeHTa,
XUMuueckass GopMmysa, ypaBHEHHME XUMHUECKOW peaki[uM — TIpU pelleHnd y4eOHbIX
T03HaBaTe/bHbIX M TIPaKTHYeCKWX 3a/lay, TPUMEeHSITh Ha3BaHHbIe MOJe/bHbIE TIPeCTaBIeHUs
JUIs1 BBISIB/IEHUS] XapaKTePHBIX MPU3HAKOB U3yUaeMbIX BeI[eCTB U XUMUUeCKHUX PeaKIIUi.

2) 6a30BbIe HCC/IEJOBATE/ILCKHE AeHCTBUS:

BJIa/IeTh OCHOBaMH METO/IOB HayUHOT'O TI03HAHUS BEL[eCTB U XUMUUECKUX PEaKIIHA;

dbopMynupoBaTh 1l W 3aJaud  MCCAeOBaHUs, WCII0/b30BaTh II0CTaBJeHHbIE U
CaMOoCTOsITe/IbHO C(hOpMy/TUpPOBaHHbBIE BOIIPOCHI B KaueCTBe WHCTPYMEHTA TO3HAHUSI U OCHOBBI
Ju1s1 (hOPMUPOBaHMUSI TUITOTE3bI 110 MPOBEPKE MPaBH/IbHOCTH BbICKA3bIBAEMBIX CY)XK/E€HHH;

B/Ia/IeTh HABBIKAMH CAMOCTOSITE/IbHOTO TJIAHUPOBAHUSI W TIPOBEIEHUS YUEHUUYEeCKHX
9KCTIepUMEHTOB, COBEPIIIEHCTBOBATh YMeHHsl Hab/F0AaTh 3a XOZ0M TIpoLiecca, CaMOCTOSITeNTbHO
TIPOTHO3UPOBAaTh €ro pe3y/bTar, (opMynupoBaTh 0000IeHHsT W BBIBOABI OTHOCHUTETHHO
JIOCTOBEPHOCTU Pe3y/IbTaTOB WCC/Ie/JOBaHUs], COCTAB/ISITh 0OOCHOBAHHBINA OTYET O MPOAeTaHHON
pabore;

MproOpeTaTh OMBIT yUYEeHWUECKOW WCC/e/[0BaTelbCKOW W TIPOEKTHOW [JesiTe/TbHOCTH,
TIPOSIBNISITh  CTIOCOOHOCTE W TOTOBHOCTH K CAMOCTOSITE/TBHOMY TIOMCKY METOZIOB peIIeHus
NIPAKTUYECKUX 3a/1a4, TPUMEHEHUIO Pa3/IMUHbIX METO/IOB MTO3HAHMSI.

3) pabora c urdopMarmeii:

OPUEHTHPOBaThCS B pa3/IMUHBIX HCTOYHHMKAX WHPOpPMaLUWy (Hay4HO-TIOMY/IsIpHast
UTepaTypa XMMHYECKOTO COZep)KaHUsl, CIpaBOuYHble TI0co0Ousi, pecypchl MHTepHeTa),
aHa/IM3MpOBaTh MH(OPMAIMIO pPa3/UUHBIX BHUAOB U (OpM TMpe[CTaB/leHHs, KPUTHUECKU
OLIeHMBATh €€ OCTOBEPHOCTh U HEITPOTHBOPEUUBOCTb;

(hopMynMpoBaTh 3arpockl W TPUMEHSATh pa3/iMuHble METOZAbl TP TIOMCKe W OTOope
rnHbopMaIy, HeoOX0JUMOM [17Is BBLITIOJTHEHUST YUeOHBIX 3a/1au OTIpe/[eIEHHOTO THIIa;

npro0OpeTaTh OIMBIT MCIO/b30BaHUs WH(POPMAIL[MOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3/IMYHbIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITe/ILHO BHIOMPATh OMTUMAbHYIO OpPMY Tipe[cTaBieHus WHMOpMayu (CXeMBbl,
rpaduKy, TUarpaMMbl, TabJUILIBI, PUCYHKH U JPYTHE);

WCII0/Ib30BaTh HAyYHBIM $SI3bIK B KauecTBe CpeJACTBa TpM paboTe C XUMHUECKOH
uHbOpMaLeli: TPUMEHSTh MEXIpeaMeTHbIe ((GU3UUecKWe ¥ MaTeMaTU4YeckKue) 3HaKH |
CUMBOJIBI, (hopMyJibl, aOOpeBUATYPhl, HOMEHKI/IATYPY;

WCTIO/Th30BaTh U NMPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHE CPeZICTBA HATJISTHOCTH.

OnJafieHyie yHHUBepPCa/IbHHIMA KOMMYHUKAaTUBHBIMH JIeCTBUSMHU:

3a/laBaTh BOTMPOCHI T0 CYL[eCTBY 00CYy/1aeMol TeMbl B X0/l Jrhajiora W/Wiu JAUCKYCCUH,
BbICKa3blBaTh UfleH, (OPMY/IUPOBAaTh CBOUW TPEAIOXKEHUs OTHOCUTENbHO —BBITTOTHEHUS
Mpe/JI0>KeHHOM 3a/jauy;



BBICTYMaTh C Tpe3eHTaljeil pe3y/abTaTOB MO3HABAaTeJbHOU JedTe/TbHOCTH, MOTyUYeHHBIX
CaMOCTOSATE/IbHO WIA COBMECTHO CO CBEPCTHUMKAaMU TIPDU  BBITIOJIHEHUM XUMHUYECKOTO
9KCTIepUMEHTa, TPAaKTHUYeCKOW paboThl 10 HCC/IeIOBAaHUIO CBOWCTB HW3yUaeMbIX BeIeCTB,
peanu3aluu yueOHOTO TpoekTa M (OPMY/IMPOBATh BLIBOJBI IO pe3y/bTaTaM IPOBeJEHHBIX
WCC/IeIOBaHUM TTyTEM COT/IaCOBaHMSI MO3ULINI B X0/ie 00CyKAeHust 1 00MeHa MHEeHUSIMU.

OnnazeHyie yHUBepCA/IbHBIMU Pery/IITUBHBIMU 1€ CTBUSMU:

CaMOCTOSITEJIbHO TJIAHUPOBAaTh U OCYILECTB/ISATh CBOIO IIO3HABATE/IbHYHO [1eATebHOCTD,
orpeiesisisi eé 1eJM U 3aJjaud, KOHTPOJIMPOBaTh U MO Mepe HeoOXOAWMOCTH KOpPPEeKTHPOBAaTh
Tipe/ijlaraeMblid aJiTOPUTM [IeHCTBUM TIPH BBITIOJTHEHWH Y4eOHBIX M UCCIe[oBaTe/IbCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHeKTUBHBIN CITOCOO UX peIeHUs C YUETOM MOTyUYeHUs] HOBBIX 3HAHWH O
Bell[eCTBaX U XUMUUECKUX PeaKlIvsX;

OCYILIeCTBJISITb CaMOKOHTPOJIb CBOEM [lesiTe/IbHOCTM HAa OCHOBe caMoOaHaiu3a |
CaMOOLeHKHU.

I[MPEJMETHBIE PE3YJIBTATBI

10 KITACC

[TpenMeTHBIe pe3y/ibTaThl 0CBOeHHs Kypca «OpraHudeckasi XUMUsi» OTPakatoT:

c(hOpMHUPOBAHHOCThL TpEACTaBIeHUN O XHUMHUUYEeCKOW COCTaBJ/ISIIOIeN eCcTeCTBeHHO-
HayyHOW KapTWHbI MHpa, pPOJM XMMHUU B TI03HAHUM SIBJI€HWW NPUPOJbL, B (POPMUPOBaAHUU
MBIIJIEHUS] U KY/IbTYPbl JINYHOCTH, €& (DYHKIIMOHA/JILHOW TPaMOTHOCTH, HEOOXOAWMOW /st
pellieHUs] TIPAaKTUYeCKUX 3a/ad M HKOJIOTUUeCKd OOOCHOBAHHOTO OTHOLIEHUs K CBOeMY
3/J0POBBIO U TIPUPO/IHOM Cpefie;

B/aJleHNe CHUCTeMOM XUMHMUeCKHWX 3HaHHUM, KOTopas BKJ/IIOUaeT: OCHOBOIMOJArarolye
MOHATHUS (XMMUYECKUN 37IeMEHT, aToM, 3JIeKTPOHHAast 000/I0UKa aToMa, MOJIeKyJ/ia, BaJleHTHOCTb,
3/1eKTPOOTPULIATe/IbHOCTb, XWMHYecKasi CBsi3b, CTPYKTypHas ¢opmyna (pa3BépHyTasi U
COKpallléHHasl), MOJIb, MOJISIpHasi Macca, MOJISIpHbIA  00BEM,  yrjepoJHbIA  CKeJer,
(yHKUMOHA/bHAs TPYyIMNa, pajivKaja, W30Mepusi, W30Mepbl, TOMOJIOTUUECKUI psiJi, TOMOJIOTH,
yI/1eBOZIOPO/bI, KUC/IOPO/, M a30TCO/ieprKalljue CoelMHeHUsl, MOHOMep, ToJuMep, CTPYKTYpHOe
3BeHO, BLICOKOMOJIEKY/ISIPHbIE COeIMHEHNs]); TeOPUH U 3aKOHBI (TeopHsi CTPOeHUsI OpraHUuecKux
BemlectB A. M. bByT/iepoBa, 3aKOH COXpaHeHHsl MacChl BeIllecTB); 3aKOHOMEPHOCTH,
CUMBOJIMUECKUI $I3bIK XMMHWM; MHUPOBO33DeHUeCKHe 3HaHWs, JieXkall[ie B OCHOBe TOHWMaHUs
MPUYMHHOCTU U CUCTEMHOCTH XMMUUeCKUX sIBJIeHWH, (paKTo/IoTHYeckre CBeZileHUsl O CBOMCTBAX,
CoCTaBe, ToJTyuyeHnH ¥ 6€301acHOM UCTI0/Ib30BAHUHY BaXKHEUIIIUX OPraHUYeCKUX BEIeCTB B OBITY
Y TPaKTUUeCKOM JiessTe/TlbHOCTH UesloBeKa;

c(OpMHPOBAHHOCTb YMEHUH BBISIB/IATH XapaKTepHble NPU3HAKK TMOHSTHH, yCTaHAB/IMBAaTh
MX B3aMMOCBS$I3b, UCIT0/Ib30BaTh COOTBETCTBYIOLIME TIOHSITHS TP OMHMCAaHUM COCTaBa, CTPOEHUS U
TpeBpaleHr OpraHuyecKrux CoeJMHeHUH;

c(hOpMHUPOBAHHOCTb YMEHUI MCII0/Ib30BaTb XMMUUECKYH) CUMBOJIMKY [I/ISl COCTaBJ/IeHUS
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pPa3BEPHYTOM, COKPAIEHHOM) (OpMYyJl OpraHUUeCcKHX BellecTB
Y ypaBHEHUN XMMHUUYECKUX peaklyii, U3roTaBlIMBaTh MO/JE/NM MOJIeKYy/] OpraHM4YeCKUX BellecTB
JJ1s1 WITFOCTPALMY MX XUMHUYECKOr0 U TIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHMM yCTaHAB/IMBATh MPHUHA/JIeKHOCTb U3yUeHHBIX OpraHu4yeCcKUX
BelleCTB MO WX COCTaBy M CTPOEHUI0 K OMpezeéHHOMY KJIacCy/Tpymme CcoeJuHeHUM
(yrneBoZopozbl, KHC/IOpPOJ, M  a30TCOojiep)Kalljie  COeMHEHWs, BbICOKOMOJEKY/IspHbIe



coevHEHMs1), ZilaBaTb UM Has3BaHUA MO0 cucTreMathueckor HoMmeHksaType (IUPAC), a Takke
TIPUBO/IUTL TPUBHA/bHbIE Ha3BaHUsS OT/AENbHBIX OpPraHMYeCKUX BellecTB (3TW/eH, TPOMUJIEH,
alleTWieH, STU/IeHIJIUKO/b, TJ/IMLepUH, ¢eHos, dopManbAerusi, aletaabAerufi, MypaBbUHasi
KWCJI0Ta, YKCYCHasi KMCJ/IOTa, OJIeMHOBasi KUC/IOTa, CTeapuHOBAas KUCJIOTa, IJIFOK03a, (PYyKTO3a,
KpaxmaJl, LieJI/IH0/103a, TJIULMUH);

c(hOpMHUPOBAHHOCTL YMEHUsI OTpefesisiTh BUbl XUMUUYECKOW CBSI3U B OpraHUUeCKUX
coelMHeHUsIX (OAWUHApHbIE U KPaTHBIE);

c(hOpMHPOBAaHHOCTb YMEHUsI TIPUMEHSATb TO0JI0)KEHUS] TeOPHUU CTPOEHHUs OpraHu4yecKuX
BemiectB A. M. BytnepoBa [Jjisi 00bsICHEHUST 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHWUsI; 3aKOH COXPaHeHUsI MacChl BeIlleCTB;

c(hOpMHPOBAaHHOCTL YMEHWM XapaKTepu3oBaTh COCTaB, CTpPOeHWe, (Qunyeckue U
XMMUUECKUe CBOMCTBA TUMUYHBIX TIPe/iCTaBUTe/el pa3MUHbIX KIaCCOB OpraHMUeCcKUX BelleCTB
(MeTaH, 3TaH, 3TW/eH, TPOMWIeH, aleTuneH, OyragueH-1,3, MerunOyrazueH-1,3, OGeH3om,
MeTaHOJI, 3TaHO/, STUIEeHTJIUKO/b, TJIULepUH, (eHOs, aljeTa/lbJeru]l, MypaBbUHasE U YKCyCHasi
KMC/IOTBI, TJIIOKO3a, Kpaxmas, L[e/Ulf0/i03a, aMMHOYKCyCHas KHCJIOTa), W/UIFOCTPHUPOBATh
reHeTUYeCKyH0 CBSI3b MeXXJy HHMMH ypaBHEHHUSIMM COOTBETCTBYIOLIMX XWMHYECKUX peakLud C
WICT0JIb30BaHNEeM CTPYKTYPHBIX (JOPMYJI;

c(hOpMHUPOBAaHHOCTL YMEHHUSI XapaKTepU30BaTb HWCTOUHUKU YT€BOJOPOAHOTO ChIPhS
(HedTh, TIPUPOAHBIM Ta3, YroJyib), CHOCOOBI UX MEepepabOTKM M TPaKTHUYeCKOoe TpHUMeHeHHe
TIPO/IYKTOB TiepepaboTKu;

c(hOpMHUPOBAaHHOCTb yMEHWW TMPOBOAUTH BBIUMC/IEHHSI [0 XWMHWYECKHMM ypaBHEHUSIM
(Maccel, 00bEMa, KOMUECTBA MCXOAHOTO BeIeCTBA W/IM TPOJAYKTa PeakIMud T0 WU3BEeCTHBIM
Macce, 00bEMy, KOJIMUECTBY OJHOTO M3 UCXO/IHBIX BEILECTB WU/ TTPOAYKTOB PeaKiiun);

c(hOpPMHPOBAHHOCTb YMEHHUM B/IafIeTb CUCTEMOM 3HaHUI 00 OCHOBHBIX METOZAX HAayYHOTO
TO3HAHUSl, MCMOMb3yeMbIX B XWMWUU T[IPU M3yueHUM BeIeCTB U XUMHUUYECKUX SIBJIeHUMN
(HabmofeHe, W3MepeHWe, SKCIIepUMEHT, MOJe/NUPOBaHKe), UCIO0Mb30BaTh CUCTEMHBIE
XUMHUUeCKUe 3HaHUS [IJIsl TIPUHSATUS pellleHN B KOHKPeTHBIX XKU3HEeHHBIX CUTYALUsIX, CBSI3aHHbIX
C BellleCTBaMH U UX TIPUMeHeHreM;

c(hOpMHPOBAHHOCTb YMeHUN COOJFOZIaTh TPaBW/a TOh30BAHMS XUMUUECKOW TTOCY/ION U
nabopaTOpHBIM 000PY/I0BaHUEM, a TaKXKe MpaBU/ia 0OpaIlleHus C BeleCTBaMU B COOTBETCTBHHU C
WHCTPYKI[HSIMH TI0 BBITIOJTHEHUIO Ta00PaTOPHBIX XUMUUECKUX OTTBITOB,;

c(hOpMHUPOBAaHHOCTh YMEHUM TMJIaHUPOBAaTh M BBIMOJHATE XUMUUECKWW 3KCIIePUMEHT
(mpeBpallleHusi OpraHMYeCcKUX BelleCTB MPU HarpeBaHUM, TOJyueHue 3TUieHa U HU3yuyeHue ero
CBOMCTB, KaueCTBeHHbIe peakI[MM OpraHUYeCKUX BeIeCTB, JeHaTypalusi OenkoB mpu
HarpeBaHUH, I[BETHbIE Peaki[uu OeSKOB) B COOTBETCTBUM C MpaBU/IaMH TeXHUKU 0e30TacHOCTH
Tpyu oOpallleHrH C BellecTBaMH M J1abopaTOpHBIM 000pPY/IOBaHWEM, TIPe/[CTAB/SATh Pe3y/bTaThl
XMMHUUECKOro SKCreprMeHTa B (opMe 3amucu ypaBHEHWN COOTBETCTBYIOLMX peakiuil u
(hopMynpoBaTh BEIBO/IBI HA OCHOBE 3THX Pe3y/IbTaToB;

c(hOpMHPOBAHHOCTh YMEHWM KDPUTHYECKW aHa/JIW3UpPOBaTh XUMHUUYECKYI0 HHGhOpMAIHIOo,
TOJIy4aeMyto M3 Pa3HbIX UCTOYHUKOB (Cpe/iCTBa MacCOBOM UH(opMaluu, IHTepHeT U APYruXx);

chOpPMHPOBAHHOCTL YMEHWM COOJIOZATh TpaBWa SKOJIOTUYECKU Iie/1ieco00pa3HOro
TOBe/ieHHsI B OBITY W TPY/AOBOM [IeTeTbHOCTH B I[eJIAX COXPAHEHHs CBOEro 3[0POBbSI U
OKpY>Katollleld TIPUPOJIHOM Cpe/ibl, 0CO3HAaBaTh OMACHOCTb BO3ZEWCTBUS Ha >KHUBbIE OpPraHM3Mbl
orpe/ie/IEHHbIX OpraHWYeCKUX BelecTB, TMOHMMas CMbIca mMokaszaTens [1/JK, mosicHATh Ha
TIpUMepax Croco0bl YMeHbIIIeHUs U TIPeJOTBPAIlleHUsT UX BPEJHOTO BO3/IeHCTBUS Ha OPraHU3M
yesioBeKa;



JUisi 00YyJarol[uXcsi C OrpaHUUeHHBIMU BO3MOYKHOCTSIMU 37I0DPOBbSI: YMeHUe TMPUMEHSITh
3HaHWS 00 OCHOBHBIX JJOCTYITHBIX METO/[aX TT03HAHUS BEI[eCTB U XUMUUECKUX SIBJIEHUM;

IJie ClenbIX W C/1aboBUAAIMX OOYyYarOIUXCS: YMeHHe WCIOIb30BaTh pesbedHo-
TOUEUHYIO chcTeMy 00603HaueHui JI. Bpaiis [/ist 3aricy XUMHUUYecKuX (hopmyit.

11 KJIACC

[TpemMeTHBIe pe3y/ibTaThl 0OCBOeHMs Kypca «OOIasi W HeopraHuueckass XUMHSI»
OTpaXkatoT:

c(hOpMHUPOBAHHOCTL TIPeJCTAB/IEHUN: O XWMHUYECKOW COCTaB/SIOIIEe ecTeCTBeHHO-
HayuyHOW KapTHMHbI MHUDPA, POJIM XWMWUU B TIO3HAHWW SIBJIEHUM TIPUPO/bI, B (OPMUPOBAHUHU
MBIIIEHUS] U KY/IbTYpPhl JINYHOCTH, €& (DYHKIIMOHA/JILHOW TPAaMOTHOCTH, HEOOXOAWMOW st
pellleHUsT TIPAaKTUYeCKUX 3a/ad M SKOJIOTUYeCKH OOOCHOBAHHOTO OTHOIIEHUs K CBOEMY
3/J0pPOBBIO Y IPUPOJIHOU Cpejie;

B/IaJileHre CHUCTeMOM XHWMUUeCKMX 3HaHWW, KOTOpasi BK/IKOUaeT: OCHOBOIMOJIAraroiue
TIOHATHUS (XUMUYECKUW 37IeMeHT, aTOM, U30TOTl, S-, P-, d- 37IeKTpoHHbIe OpOWTa/d aTOMOB, HOH,
MOJieKy/sa, MOJb, MOJSIPHBIA 00BEM, BaJIeHTHOCThb, 3JIEKTPOOTPULIATE/ILHOCTh, CTeleHb
OKWCJIeHUsl, XUMHUecKass CBs3b (KOBaJleHTHas, WOHHas, MeTa/yInueckas, BOJOPO/JHas),
KpDUCTQ//TMYeCcKasi  pelliéTka, TUMbl XUMWYECKUX  peaklWii, pacTBOP, 3J€KTPOJIUTHI,
HE3JIeKTPOJIUThI, 37eKTPOUTAYECKasi JUCCOLMALUsl, OKUC/IUTEeb, BOCCTAHOBUTE/b, CKOPOCTh
XUMHUYeCKOW  peakluM, XWMHUUeCKoe paBHOBeCHe); TeOpuM M  3aKOHbl  (Teopus
37IeKTPOJIMTUYECKON [uCCoLMaluy, mnepuoaudeckuid 3akoH [I. WM. MeHjeneeBa, 3aKOH
COXpaHeHUsI MacChl BeleCTB, 3aKOH COXPaHeHWsi W TpeBpallleHHsi SHepruu TMpU XUMHUUeCKUX
peakiusix), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMWM, MHUPOBO33pEHUeCKUe 3HaHUS,
JeXaliue B OCHOBe TIOHMMAaHUs TPUYMHHOCTM W CHCTEMHOCTH XUMUYECKUX SIBIeHUH,
(hakTONOTMUECKWE CBE/IEHUS] O CBOMCTBAX, COCTaBe, MOJyYeHUU W 6e30MacHOM HCII0J/Ib30BAHUM
Ba)XHEHIIINX HEOPTaHUUYECKUX BEIECTB B OBITY U NMPAKTHUECKOM JIeTe/TbHOCTH YeI0BeKa;

c(hOpMHPOBAHHOCTL YMEHUH BBISB/IATH XapaKTepHble MPH3HAKU MOHSTHM, yCTaHABIMBATh
MX B3aUMOCBSI3b, MCMO/b30BaTh COOTBETCTBYIOIIME TMOHSTHS MPU OMMCAHWKA HeOopraHW4eCcKUX
Bell[eCTB U WX MpeBpallleHu;

c(hOpMUPOBAaHHOCTb YMEHUM MCMO0/Ib30BaTh XMMHUUYECKYI) CHUMBOJIMKY [JI1 COCTaB/IeHUS
¢opMmyn BellecTB M ypaBHEHWM XWMWUUECKHX peaklui, CHCTeMaTUUeCKyld HOMEHK/IaTypy
(IUPAC) u TpuBUanbHble Ha3BaHUS OT/e/bHbIX HeOpraHM4eCKUX BelecTB (yrapHbIii ras,
YIJIeKUC/IbIA Ta3, aMMUakK, raiiéHasi U3BeCThb, HeraiiéHasi W3BeCThb, MUTbeBas COJa, MUPUT U
Aipyrue);

c(hOpMHPOBAHHOCTh YMEHHUH OTpeZiesisiTb BaJIeHTHOCTh U CTeeHb OKUC/IeHHs XUMUUeCKUX
3/IEMEHTOB B CO€JUHEHUSIX Pa3/IMUHOI0 COCTaBa, BUJ, XUMHUUYECKOU CBsi3u (KOBa/ieHTHasi, MOHHaf,
MeTas/uihueckasi, BOJOpPO/Hasi) B COeJUHEHUSIX, TUM KPUCTa/UIMUeCKOW PelIETKU KOHKDPeTHOI'O
BelllecTBa (aTOMHasi, MOJIeKY/sipHasi, MOHHasl, MeTajulduecKasi), XapakTep Cpefibl B BOJHBIX
pacTBOpax HeOPraHUYeCKHUX COeUHEeHH;

c(hOpMHPOBAaHHOCTh YMEHHI yCTaHaBIMBaTh MPUHA/JI€KHOCTh HEOPraHUUYeCKHX BelleCcTB
10 UX COCTaBY K OIpe/ie/IEHHOMY KJIacCy/TpyIie coejJuHeHuM (POCThle BelecTBa — MeTasl/Ibl U
HeMeTasl/lbl, OKCU/IbI, OCHOBAHHSI, KUC/IOThI, aM()OTepHbIe TUAPOKCUbI, COMN);

c(hOpMHPOBAaHHOCTL YMEHUM pacKpbiBaTb CMBICJ Mepuogdyeckoro 3akoHa [I. WU.
MeH/iefleeBa W [IeMOHCTPHUPOBaTh €ro  CHCTEMAaTHU3UDPYIOIIYIO, OOBSCHUTETBHYIO U
MIPOrHOCTUYECKYIO (DYHKLIUH;



c(OpMHUPOBAaHHOCTb ~YMEHMM  XapaKTepu30BaTb 3/€KTPOHHOE CTPOEHHe aTOMOB
XUMHYEeCKUX 371eMeHTOB 1-4 nepurooB [lepuogrueckor cucTeMbl XUMUUeCKUX 3/1eMeHToB 1. U.
MeHzeneeBa, WCHONb3ysl TOHATUSL «S-, P-, d-37eKTPOHHBIE OpOWUTANN», «IHEPreTHUYecKue
YPOBHU», OOBSICHSATH 3aKOHOMEDHOCTH W3MEHEHUS CBOWCTB XUMHUYECKUX 3JIEMEHTOB U UX
coeJJMHEHMH 10 nepuoam u rpynnam [leproauueckoli cucTeMbl XMUMUUECKUX 31eMeHToB [. U.
MeHnpesneeBa;

chOPMHPOBAHHOCTL YMEHHMM XapaKTepu30BaTh (OMUCHIBATh) OOIMEe XUMHUUECKHE
CBOMCTBAa HEOPraHWYeCKWX BeIecTB pa3/MyHbIX K/acCoB, TMOATBEPXAAThb CyleCTBOBaHHE
reHeTUYeCKOW CBSI3M MeX]y HEeOpraHWueckKMMHU BelleCcTBaMU C T[IOMOLLIbI0 ypaBHEHUM
COOTBETCTBYIOIIUX XUMAYECKUX peakinii;

c(hOpMHUPOBAHHOCTh YMEHUSI KIaCCU(PUIIMPOBaTh XUMHUECKHe peaki[uu IO pa3/idnyHbIM
npu3HakaM (UMCIy M COCTaBy pearvpyroluxX BelecTB, TeraoBOMYy 3(QeKTy peakLuu,
V3MEeHEeHUIO CTereHel OKHUCIeHUs 3/IeMEeHTOB, 00PaTUMOCTH PeakLvy, YJaCTHIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUI COCTABJIATh YpaBHEHUS peaKLMi pa3/InuHbIX TUIIOB, TIO/IHbIE
M COKpallléHHbIe YpaBHEHUsI PeakIMii MOHHOTO OOMeHa, YUUThIBasi YC/IOBUS, TPH KOTOPBIX 3TH
peakiuu UAYT 40 KOHL3;

c(hOpMHUPOBAaHHOCTb YMEHHM TIPOBOAUTL peakluy, MOATBEP)KAAlolle KaueCTBEeHHbIN
COCTaB pa3/iMUHbIX HEOPraHUYeCKHWX BeIecTB, pacro3HaBaTh OMBITHBIM TMYTEM HOHBI,
TPUCYTCTBYIOIIIME B BOAHBIX paCTBOpaX HeOpraHUUeCKUX BellleCTB;

c(hOpMHPOBAaHHOCTb YMEHHH PACKpbIBaTh CYIIHOCTb OKUC/IMTETbHO-BOCCTAHOBUTEIbHbIX
peaKIuii TTI0CpPeICTBOM COCTaBJ/IeHHSI 3/IEKTPOHHOTO OaslaHca 3TUX peakIyii;

Cc(hOpPMHPOBAHHOCTb YMEHHM 00BSICHATH 3aBUCHMOCTb CKOPOCTH XMMHUUECKOUW peaklid OT
pa3MuHbIX (DAaKTOPOB; XapakTep CMeIleHUs XWMHUYecKOoro paBHOBeCHSI B 3aBHUCUMOCTH OT
BHellIHero Bo3zeiicTBus (ripuHiur Jle [llaTenbe);

c(hOpMHPOBAaHHOCThL YMEHMM XapaKTepu3oBaTb XUMUUeCKHe TMpOLIecChl, Jjeallie B
OCHOBe TIPOMBIIIIJIEHHOTO TIO/Ty4YeHHs CePHOM KUC/IOThI, aMMUaKa, a Takke C(hOpMHUPOBAHHOCTh
npe/icTaB/ieHuii 00 OOIIMX HAayuHBIX MPUHLIMIAX W SKOJIOTHUYECKUX MpoO/IeMaX XUMHUUYECKOTO
TIPOM3BO/ICTBA;

c(hOpMHPOBAaHHOCTb YMEHHM TIPOBOJUTH BbIYUC/IEHUSI C WCIOIb30BAaHUEM TOHSTHUS
«MaccoBasi ZIofisl BelljeCTBa B pacTBope», OOBEMHBIX OTHOIIEHWM Ta30B TPU XUMHAUYECKUX
peakIMsix, MacChl BelllecTBa UM 00BEMA ra3oB M0 W3BECTHOMY KOJIMUECTBY BeIlleCTBa, Macce
um 00bEMY OTHOTO W3 YYACTBYIOIIMX B PeaklMH BeIeCcTB, TEIIOBOro 3¢deKTa peaklyuyd Ha
OCHOBe 3aKOHOB COXPaHEHHsI MacCChl BellleCTB, MpeBpalljeHus1 U COXpaHeHUs SHePTyu;

c(hOpMHUPOBAHHOCTL YMEHWM COO/MIO/IaTh MpaBW/a T0/Ib30BaHHs XUMUUECKOU MOCyI0N U
nabopaTopHbIM 000pyZ0OBaHUEM, a TaK)Ke MpaBUsia 0OpallleHusi C BelleCTBaMU B COOTBETCTBUU C
WHCTPYKIUSMH TIO BBITTOJTHEHUIO Ta00paTOPHBIX XUMHUUECKHX OTIBITOB;

c(hOpMHUPOBAaHHOCTh YMEHUM TMJIaHUPOBAaTh M BBIMOJHATE XUMUUECKUN 3KCIIePUMEHT
(pa3nokeHue TepOKCHJA BOZOPOAA B TIPUCYTCTBUM KaTa/lv3aropa, Orpe/ie/ieHrde Cpefbl
PacTBOPOB Bel[eCTB C MOMOII[bI0 YHUBEPCAJbHOTO UHAUKATOPA, BUSHUE pa3/TMUHbIX (haKTOPOB
Ha CKOPOCTh XWMHUECKOW peaklid, peakMi WOHHOr0 oOMeHa, KaueCTBEHHbIe peakI[Uu Ha
cynbdar-, KapboHaT- U XJIOPHU/-aHUOHBI, HA KaTHUOH aMMOHMS, PellleHHe SKCIIePUMEeHTaTbHbBIX
3ajau 1o TtemMaM «Metamiel» U «Hemera/uibl») B COOTBETCTBUM C TpaBUaMM TeXHUKU
6e3omacHoCTH TIpuU 0OpalljeH!H C BelljeCTBaMH U JlabopaTopHbBIM 000pYy/I0BaHKEM, TPe/ICTaB/ISATh
pe3ysbTaTbl XMMHUUECKOr0 SKCreprMeHTa B ¢opMe 3anuch ypaBHEHWM COOTBETCTBYHOIIUX
peakiuii ¥ (hOpMy/IUpPOBaTh BLIBO/IbI HA OCHOBE 3THUX Pe3y/bTaToB;



c(OpMUPOBAHHOCTh YMEHWM KPUTHMYECKH aHaIu3MpoBaTh XMMUYECKy0 HH(opMaliyio,
MoJlyyaeMyr0 M3 pa3HbIX HCTOYHMKOB (CpefCcTBa MacCOBOW KOMMYHMKalUM, VIHTepHeT u
APYTHX);

cOopMUPOBAaHHOCTh YMeHWH CoO/0AaTh TIpaBW/ia 3KOJOTWYeCKH Iiesiecoo0pa3sHoro
noBefieHUsi B ObITY U TPYZOBOM [esiTe/IbHOCTHM B Le/IIX COXPaHEHWsI CBOETr0 3/0pOBbsl U
OKpY’Karollleld PUPOJHOM cpefibl, 0CO3HaBaTh OMACHOCTb BO3/e€HCTBUSI Ha >KUBbIE OPraHU3MbI
oTipe/ie/IEHHBIX BeIeCTB, TIOHMMasi CMBIC/T TIoKa3aTesist [1/1K, MosicHATh Ha mprUMepax CroCoObI
yMeHblIeHYs U TIPeloTBpallieH s X BPeJHOTI0 BO3/IeliCTBYsI HAa OPraHU3M UerloBeKa;

A7 00y4arolMXCcsi C OrpaHUYeHHBIMU BO3MOKHOCTSIMU 3[J0POBbSI: yMeHHe TPUMEHSTh
3HaHUs 00 OCHOBHBIX [JOCTYITHBIX MeTO/aX IMO3HAHUS BeIeCTB U XUMUUECKUX SIBJIEHU;

IJIsT ClenbIX M CrnaboBUAALMX 00yJaroIUXCs: yMeHHe HCII0/Ib30BaTh penbedHo-
TOUEUHYI CUCTeMy 0003HaueHuii JI. Bpaiins ajis 3anmucu XuMuyeckKux (popMmyi.



TEMATUYECKOE ITNIAHUPOBAHUE

10 KITACC
KommyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3fienioB ¥ TeM (tmdpoBeIe)
Ne i/t KontpormHele = TIpakTHueckue
TIPOrPaMMBI Bcero obpa3oBarebHbIE
paboThI paboThI pecypes:
Pa3gien 1. TeopeTruecKie 0CHOBBI OpraHUYeCKON XUMUH
[TpeameT opranuueckoit xumuu. Teopust
1.1 CTPOEeHHsI OpraHUuuecKuX coefiuHeHu A. 3
M. Bytneposa
Nroro no pazpeny 3
Paspen 2. YrneBogopoasl
2.1 [IpenenbHbIe yrieBoAOpPOAbl — aJKaHbI 2
29 HernpesenbHble yrieBoJopO/ibl: a/KeHbI, 5 1
a/iKa/IieHbl, aTKUHBI
2.3 ApomMaTuhueckre yrieBoZopO/bl 2
24 [TpupoaHbIe UCTOUHUKHU YTJIEBOI0OPOZOB U 3 1
ux nepepaboTKa
Nroro no pazgeny 13
Pazfien 3. Kucnopojco/iep>kalifie opraHuueckue coeJuHeHUs
3.1 Criuptel. deHon 3
3.9 Anbnervuapl. KapboHOBBIE KMCIIOTHL. 7 1
CrnoskHble 3¢¥pbl
3.3 YrneBojpl 3 2
WNroro no paspeny 13




Paspen 4. A3oTcozepikalliie OpraHiyecKye CoeJuHeHNsI

4.1 AMUHBL. AMUHOKUC/IOTEL benku

3

Wtoro no pazgeny 3
Pa3pen 5. BeICOKOMO/IEKy/ISIpHBIE COeAMHEHNS

5.1 ‘ [Tnactmaccel. Kayuyku. BosokHa 2

Wroro no pa3peny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34




11 KJIACC

KommyecTBo yacoB OJeKTPOHHbIE
H(pOoBLIE
Ne 1/n1 HavmeHnoBaHue pa3zie/ioB 4 TeM IIPOrpaMMel Kourpombabie  IIpakTrueckue (tpacop )
Bcero obpasoBare/bHbIE
paboTsI paboTsI
pecypcsl
Pa3pen 1. TeopeTnueckue OCHOBBI XMMUUA
CtpoeHue aToMOB. [TeproiruecKuii 3aKoH
1.1 u Ileprognyeckasi cucTeMa XMMHUYECKUX 3
aneMmeHToB /1. 1. MeHzeneeBa
12 CrpoeHue BelecTBa. MHoroob6pasue 4
) BeIIeCTB
1.3 XVMHUUeCKue peakLuu 6 1 1
Nroro no pazpeny 13
Pa3pen 2. HeopraHuyeckasi XuMust
2.1 Mertasnibl 6 1
2.2 Hewmetanibl 1 1
53 CBsi3b HEOPraHUUECKUX U OPraHUueCKuX 5
' BeIIeCTB
Wtoro no paspeny 17
Paspen 3. Xumus U XXuU3Hb
3.1 XUMUS Y )KU3Hb 4
Uroro nio pa3geny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







I[TIOYPOYHOE ITJTAHUPOBAHUE

10 KITACC
KommyecTBo yacoB O/eKTPOHHbIE
Ne ara OBbI®
/1 Tewa ypoxa Bcero Konmporwibie  Tlpaxrueckne 'fI[BytIEHI/ISI I(-)ug[()bazOBaTEJIbele
paboThI paboThI pecypes
1 [IpengMeT opraHMuYecKOU XUMUH, eé 1
BO3HHMKHOBEHHeE, pa3BUTHe U 3HaYeHUe
5 Teopust CTpOeHHs1 OpraHUUeCKUX COeJUHEeHUH 1
A. M. bytiepoBa, eé 0OCHOBHBIE [10JI0’KeHUs
[IpencraBnenue o kaaccudukaiyum
3 opraHuyeckux Beects. HomeHkiaTypa 1
(cucremaruyeckast) U TpUBHUa/IbHbIE Ha3BaHUS
OpraHuyYecKHX BellecTB
4 AJIKaHbI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUUECKUH PSifi
5 MertaH 1 3TaH — NpOCTenIIe 1
Trpe/iCTaBUTe/N aKaHOB
6 AJIKeHBI: COCTaB U CTPOeHHe, CBOMCTBA 1
7 OTWIIeH ¥ PONWIeH — NpoCTeuilre 1
rpe/iCTaBUTe/N aTKeHOB
8 I[pakTueckasi pabora Ne 1. «IToyuenue 1 1
3TU/IeHa U U3y4YeHUe ero CBOMCTB»
Ankaauensl. byraguen-1,3 u
9 mMetunbyraguen-1,3. Tlonyuenve 1
CUHTETHUeCKOr0 KayuyKa U pe3uHbl
10 AJKWHBI: COCTaB ¥ 0COOEHHOCTU CTPOEHHS, 1




rOMOJIOTUUeCKUH psifi. AL|eTU/IeH —
MPOCTEULLNI MpeJiCTaBUTe/Tb aIKUHOB

BbruriciieHust o ypaBHEHUIO XUMUUECKOM

11
peakiuu

1 Apenbl: 6eH3051 1 TO/Myos1. TOKCUYHOCTh
apeHoB

13 I'eHeTHueckasi CBSI3b YT/1€BO/IOPO/IOB,
MPUHA//IeXKalMX K pa3/IMUHbIM K/1accaM
[TpupoaHble UCTOYHUKU YTJIEBOAOPO/OB:

14 TIPUPO/IHBIN ra3 v MOIMyTHbIe He(TsIHbIEe Ta3bl,
HedTh U TIPOIYKTHI eé TiepepaboTKu
[IpuposaHbIe UCTOYHUKM YTJIEBOJOPOJOB:

15 TIPUPO/HBIN ra3 U MoMyTHbIe He(TsHbIe ra3bl,
HedTh U IPOAYKTHI e€ TiepepaboTKu

16 KoHTposibHast paboTa 1o paszgeny
«YTJ1IeBOJOPOAbI»

17 [IpenenbHbIe O[HOATOMHBIE CITUPTHI:
MeTaHOJI U 3TaHoJ1. BoopoiHast CBsI3b

13 MHoroatoMHble CIIUPTHI: STUIEHTIUKOJIb U
[JIMLePUH

19 ®eHOJI: CTpOEHUEe MOJIeKY/Ibl, (hU3nUeckre 1
XUMUUEeCKHe CBOMCTBA, IPUMEHeHHe

20 Anbpaeruzbl: hopManbaerus U aleTanberu.
ArjeToH

71 O/IHOOCHOBHBIe TIpe/ie/ibHbIe KapOOHOBbBIE
KUCJIOTHI: MypaBbMHas U YKCyCHast

9 IMpaktrueckast pabora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KUCJIOThI»




23

24

CTeapI/IHOBaH 1 OJIEMHOBAA KHC/IOThI, KaK
npeacTaByUTe/IM BBICIIUX Kap6OHOBbIX KHC/IOT

Mbi1a KaK COJIM BBICIIUX KapOOHOBBIX
KHMCJIOT, MX MOlolllee JielcTBre

25

CroskHble 3(¢Mpbl Kak MPOU3BOIHbIE
KapOOHOBBIX KUC/IOT. ['UAPOJTU3 CIIOKHBIX

3¢gupos

26

27

28

JKupbl: TMApOIN3, IPUMeHeHue,
Ouosornueckast poJib )KUPOB
YrneBoppl: COCTaB, KnaccudUKalusi.
BakHeliive mipeJiCTaBUTEIH: TJIFOKO3a,
¢bpykTo3a, caxapo3a

Kpaxmarn u 11e/u10/103a Kak pUpoJHbie
TIOJTUMEPBI

29

KouTponbHast pabota 110 pasgeny
«Kucnopozcozepxalijye opraHaueckue
coeuHeHUs»/ Bcepoccuiickasi mpoBepoyvHast
pabota

30

31

OO0r11ast xapaKTepuCTHKa a30TCO/ePrKaIX
OpraHvuecKrx coeZMHeHul / Bcepoccutickas
rpoBepouHasi paboTta

AMUHBI: MEeTU/IaMWUH U aHWUJIUH

32

AMMHOKUCIOTHI KakK aM(oTepHbIe
OpraHuyecKre CoeIMHEHNs, UX
Ouosiornueckoe 3HaueHue. [lerntuzbl. benku
KaK MIPUPOJHBIE BBICOKOMOJIEKYJISIPHbIE
COoeIMHeHUst

33

OCHOBHBI€E TIOHSITUSI XUMUH




BBICOKOMO/JIEKYJ/IAPDHBIX COEAHHEHHﬁ

OcCHOBHBIE MeTO/ibl CHHTEe3a

34 BbICOKOMOJIEKYJ/ISIPHBIX COeUHEeHUH. 1
[InacTmaccel, KayuyyKy, BOJIOKHA
OBIIEE KO/JIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

Ne

nn

Tema ypoka

KomuecTBO uacoB

KoHTponbHbIe

Bcero
paboThI

IIpakTryeckue
paboThI

Jara
H3y4eHust

OJeKTPOHHbIE

1 poBbIe
obpasoBare/bHbIE

PECyPCHI

XYMUUECKUM 3/1eMeHT. ATOM. DIeKTPOHHast
KOH(UTypaiusi aToMOB

[Tepuoanueckuii 3akoH U [lepuoanueckas
CUCTeMa XUMUYECKUX 371eMeHTOoB /1. U.
MeHpeneeBa, UX CBSI3b C COBPEMEHHOU
Teopuel CTPOeHUs1 aTOMOB

3aKOHOMEPHOCTU U3MeHeHUsI CBOMCTB
XUMUUECKUX 3JIEMEHTOB U UX COeAUHEeHUM 110
rpynnam u rnepuojam. 3HaueHue
MepuoJuYecKoro 3aKOHa U CUCTeMbI
XUMUYeCcKuXx 37eMeHToB .M. MeHzeneeBa B
pa3BUTUM HayKU

CrtpoeHnue BeljecTBa. XuMHU4YecKas CBAI3b, eé
BU/IbI; MeXaHU3Mbl 00pa30BaHUsI KOBaJIEHTHOMN
cBs3U. BopopopHas cBsi3b

BasleHTHOCTB. D/1eKTPOOTPULIATEIBHOCTb.
Crenenb okucnenus. Bemjecrsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHHUS

[ToHsITHE O TUCTIEPCHBIX CHCcTeMax. VICTUHHBIe
Y KOJIIOWZIHBIE pacTBOpbl. MaccoBast oJist
BeIIleCTBa B pacTBOpe

Knaccudukanys 1 HoMeHK/IaTypa
HeopraHWYecKux coefiuHeHU. ['eHeTHUeCKast




CBA3b HEOPraHWYeCKHUX BelleCTB, Pa3/IMYHbIX
KJ/1aCCOB

Knaccudukaiys XuMuuecKux peakiLivii B
HeopraHWYecKol ¥ OpraHu4eckon XUMUH.
3aKOH COXpaHeHUsI MacChl BellleCTB; 3aKOH
COXpaHeHUs U TIpeBpallieHysl SHePTUU MpU
XUMUUECKUX PeaKLUsX

CkopocTb peakiuu. O6paTHMble peakifiu.
XuMHUYeCKoe paBHOBeCUe

10

[TpakTrueckas pabota Ne 1. «ByusiHMe
pa3/nyHbIX ()aKTOPOB Ha CKOPOCTh
XUMHUYECKON peakLiun»

11

12

13

OnekTponuThueckas aAuccoruanys. [ToHsTre o
BO/IOPO/IHOM T0Ka3aTeJsie (pH) pacTBopa.
Peakuyy noHHOTO 00MeHa. ['uapom3
OpraHUueCcKUx U HeopraHMUeCKUx BelecTB
OKHCIUTeTbHO-BOCCTAaHOBUTE IbHbIE PEaKLUU.
[MousiTHe 06 3/1eKTpO/M3e PacIijiaBoB U
pacTBOPOB coJieit

KonTtposnbHast paboTa o paszgeny
«TeopeTryeckrie OCHOBBI XUMUM»

14

Mertanibl, ux nonoxexnve B [lepuoanueckoit
cucTeMe XMMHUeCKuXx syiemeHToB [. .
MenzeneeBa 1 0COOEHHOCTH CTPOEHUST
aTomoB. O01ve ¢pu3nueckrie CBONCTBA
MeTaslioB

15

CriiaBbl MeTaNIOB. DJIEKTPOXUMUYECKUM Psif,
HaNps’KeHUH MeTaslJioB




16

17

XuMHUYeCKre CBOMCTBA BaXKHEHIIINX METa/I/IOB
(HaTpui, Ka/iui, KaJbLUi, MarHui,
aTFOMUHUN) U UX COeTUHEeHUH

XyMUUecKre CBOMCTBa XpoMa, MeIu U UX
coeITMHEeHUI

18

XUMHUYeCKre CBOMCTBA I[MHKA, >Keme3a U UX
coeIMHEeHUH

19

20

21

[MpakTrueckas pabota Ne 2. "Perienue
9KCIIep¥MeHTa/IbHBIX 3a7iau 10 Teme
«Metanab»"

HemeTtanbl, ux nosokeHue B [leprorueckoit
CHUCTEMe XUMUYECKUX 371eMeHTOoB /1. U.
MeHzeneeBa U 0COOEHHOCTH CTPOEHUSI aTOMOB
dusnyeckue CBOKCTBa HEMETa/I/IOB.
AnnoTponusi HeMeTas/uI0B (Ha rpuMepe
KHUC/I0pOo/a, cepsl, hocdopa u yrieposa)

22

XyMUUeCKre CBOMCTBA T'aJIoreHoB, Cepbl U UX
coeIMHEeHUM

23

24

XyMHUuecKre CBOMCTBA a30Ta, ocdopa 1 ux
coeIMHEeHU M

XuMuryeckue CBOMCTBA yriepo/sia, KpeMHHUS U
X COeMHeHUH

25

[IpyMeHeHVe Ba)KHEUILINX HEMeTaslJIOB U UX
coeIMHEeHUM

26

O0o0011IeHre ¥ CUCTeMaTH3al|sl 3HaHUH 110
Teme «HemeTasbl». BeIurc/ieHust 1o
ypaBHEHMSIM XMMUUYECKUX PeaKI[Ui 1
TePMOXHUMHUUECKHE PaCUéThl




[TpakTrueckast pabota Ne 3. «PelieHue

27 9KCIIePUMEHTA/IbHBIX 3a/a4 I10 TeMe 1
"Hemetasbl"»

)8 KonTtposnbHast paboTa o TeMam «MeTasuibi» U 1
«Hemetasnibi»

79 Heoprannueckyvie u opraHAueckye KACIOThI. 1
Heoprannueckyve 1 opraHiueckye OCHOBaHUS
AmdoTepHble HeopraHuueckye 1

30 OopraHvueckKye coefuHeHus. ['eHeTuUecKas 1
CBS13b HEOPraHUYeCKUX ¥ OpraHnyuecKrux
BeL|eCTB
Posib xuMuM B 0becrieueHUH IKOJIOTHUECKOM,

31 JHEPreTUYeCKOU U MUILeBOi Oe301acHOCTH, 1
Pa3BUTUU MeAULIUHbI
[TpencraBnenus 06 00X HAYYHBIX

32 TIPUHLMITIAX TIPOMBILLIEHHOT'O T10/TyYeHUs 1
Ba)KHEUIIIMX BellecTB

33 UesioBeK B MUpe BellleCTB ¥ MaTepuasioB 1

34 XuMUS U 3710POBbE YeioBeKa 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







TTPOBEPSEMEIE TPEEOBAHNA K PE3YJIETATAM OCBOEHMA OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBEI

10 KJITACC

Kopg,
TpOBEpsIeMOro
pesy/bTara

1

ITpoBepsieMbIe MPeMETHBIE Pe3Y/ILTaThl OCBOEHHSI OCHOBHOM
obpa3oBaTe/bHOI IPOrpaMME! CpejHero obIrero obpa3oBaHus

TeopeTuueckrie OCHOBBI OPraHUYeCcKOl XUMUU

1.1

CdopmMUpOBaHHOCTL TIpe/ICTaBeHUM O XUMUUECKOW COCTaBJIsOIIeid
eCTeCTBeHHOHAayYHOW KapTUHbI MHpPA, pOJM XUMHUM B T03HAaHUU
SIBJIEHUA TPUPOJbl, B (OPMUDOBAHWM MBILUIEHUSI W KYJIbTYDPbI
JIMYHOCTH, €€ (YHKIUOHATLHOM TPAaMOTHOCTH, HeOOXOAMMOM st
pellieHUsT TIPaKTUYEeCKUX 3aad W JKOJIOTHYeCKH 000CHOBAHHOTO

OTHOLLIEHHUSI K CBOEMY 3/10POBbIO U TIPUPOJHON Cpefie

1.2

BnajeHve cucteMoM XMMMUeCKUX 3HaHUM, KOTOpas BKI/HOYaeT:
OCHOBOIIO/1AraroLe TIOHATUA (Monekya, BaJIEHTHOCTb,
3JIeKTPOOTPULIATE/IbBHOCTD, CTelleHb OKUC/IeHUs, XWMHUUecKasl CBSI3b,
MO/b, MOJISIpHas Macca, MOJISIPHBIA O00BEM, YI/IepOAHBIA CKeseT,
(yHKLMOHa/MbHAs ~ Tpynna,  pajvKaa,  W30Mepusi,  M30Meph],
TOMOJIOTUYECKUN Psifi, TOMOJIOTH, YIJIeBOLOPOABI, KUCIOPOL- U
a30TCOZepsKalljie COeIMHEeHHWsl, OMOJIOTHUeCKH AaKTUBHBIE BelecTBa
(yrneBobl, KUpbI, O€/KKU), MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKY/ISIDHbIE  COe[JMHEHMsI); TeOpMHM M 3aKOHbl (Teopus
XUMHUUYECKOT0 CTpPOeHusl opraHuudeckux Bewjects A.M. Bytnepoga),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH $3bIK XUMHUH, (aKTOJOrHMuecKue
CBeJleHHMsl O CBOMCTBax, COCTaBe, [IOJydyeHUM U Oe3omnacHOM
WCII0/Ib30BaHMY  B@)KHEHIIMX HeOpraHM4YeCKMX M  OpraHUyecKux

BelecTB B 6I:ITy nu HpaKTI/II—IeCKOI\/,I AedATe/IbHOCTH Ye/IOBeKa

1.3

1.4

C(bOPMI/IPOBaHHOCTB YMeHI/Iﬁ BBIABJ/IATE  XdpPdKTE€pHbIE  TIPDU3HAKKU
HOHHTHﬁ, YCTaHaBJ/IMBATb nx B3dUMOCBS3b, HCII0/1b30BATh
COOTBETCTBYIOIIIME TIOHATHUA TIIpHU OIIMCAHKWH COCTaBad, CTPOEHUSA U

ripeBpallieH’i OpraHuyecKrux CoeJMHeHUN

c(OpMHPOBAHHOCTh YMEHUI MCMO/b30BaTh XUMUYECKYI0 CHMBOJIMKY
JUIsl  COCTaB/IeHUS] MOJIEKY/ISPHbIX W CTPYKTYPHBIX (pa3BépHYTOM,
COKpallléHHOM) (¢opMyJl OpraHhYecKuxX BeleCTB U ypaBHeHUM
XMMHUUECKUX peakLii, U3roTaB/lInBaTh MOJeIN MOJIEKYJl OPraHUYeCcKux
BellleCTB J/Is1 WTIOCTPaLuM UX XMMUYeCKOr0 M MPOCTPaHCTBEHHOI'O

CTpO€EHUA




1.5

ChopMHpOBaHHOCTL ~ yMEHWUW  yCTaHaBAMBaTh  MPUHAJJIEKHOCTD
M3Y4YeHHbIX OpPraHWYeCKUX BeIecTB MO MX COCTaBy U CTPOEHUIO K
onpefieNéHHOMY Knaccy (rpyrre) coeguHeHUW (YI/IeBOJIOPOJbI,
KUCTIOPOZ, U a30TCOZeprKalliie COeJUHeHHs], BbICOKOMOJIEKY/ISPHbIE
coequHeHUs), [JaBaTb WM  Ha3BaHUA 10  CHUCTeMaTH4eCcKou

HoMmeHkiatype (IUPAC)

1.5

CdopmMUpOBaHHOCTb YMeHUsI OTpejie/IsiTh BUbI XUMUUYECKOW CBSI3U B

OpraHUYeCcKUX COoeIMHeHUsIX (OJWHAPHbIE U KPaTHbIE)

1.6

2.1

ChopMUpOBaHHOCTL ~ yMeHUs] TPUMEHSATh:  TIOJIOXKEHUs  TeopUu
CTpOeHUsI opraHWyeckux BelnecTB A.M. ByrtiepoBa i 00bsCHEHUS
3aBUCHMOCTHM CBOMCTB BeIeCTB OT MX COCTaBa U CTPOEHUs]; 3aKOH

COXPdHEHHSA MACChI BELLIECTB

YT1eBoA0pPOIbL. Kucnopogcogepsxaiue 51 asoTcojepykariue

OpraHnydyeckue CoeJHeH . BbICOKOMO]IEKyJIHpHLIe COeIMHEHUSA

ChopMHpOBaHHOCTL YMEHWM TMPUBOAWTL TPUBHATbHbIe Ha3BaHUS
OT/leJIbHbIX OpPraHUYeCcKuX BelecTB (3TH/IeH, MPOIW/eH, aleTUJeH,
STU/IEHTJIMKO/b, TAULepuH, GdeHon, dopManbaeru]], aieTaabIerus,
MypaBbUHas KHUC/IOTa, YKCyCHasi KHWC/IOTa, OJIeMHOBasi KHWCJ/IOTa,
CTeapyuHOBasi KHUCJ/IOTa, TJ/IFOKO3a, (DpPyKTO3a, Kpaxmas, Lie/I/Tk0/103a,

[JIALIMH)

2.2

CchopMUpPOBaHHOCTh YMEHHMM XapaKTepW30BaThb COCTaB, CTPOEHUE,
busnyeckue W XWMHUYECKWe CBOMCTBA THUIHMUHBIX TPEICTaBUTE/IeH
pa3MUHbIX K/IaCCOB OpPraHMUYeCKUX BelecTB (MeTaH, 3TaH, STHJIEH,
Tponu/ieH, aueTwieH, OyraaueH-1,3, meTtwiOyTtaguen-1,3, OeH3ou,
METaHOJI, 3TaHOJ/, ITU/IEHIJIMKO/b, TJIMLEPUH, (EeHOJI, aljeTa/bAerus,
MypaBbMHasE M YKCYCHasl KHCJIOTBI, TJIFOKO3a, KpaxMaJl, I[eJI/IF0/I03a,

aMUHOYKCYCHasi KUCJI0Ta)

2.3

C(i)OpMI/IPOBaHHOCTB YMEeHHA W/JIFOCTPUPOBAThL Te€HETUUECKYH0 CBA3b
MeXxay TUITMYHBIMHA npeacTaBUTE/IAMU pa3/IMuYHbIX K/IaCCOB
OpraHn4YeCKux BeleCTB YPdBHEHHUAMHK COOTBETCTBYIOIIUX XMMHWUYECKUX

peakL1ii C UCI0/Ib30BAHWEM CTPYKTYPHBIX (hOpMYyJT

2.4

CdopMHUpOBaHHOCTh yMeHUs1 XapaKTepu30BaTh HMCTOYHUKHU
YT7IeBO/IOPOAHOTO ChIpbsl (He()Th, IPUPO/IHBIN Ta3, Yrojb), ClIOCOObI UX

riepepabOTKU ¥ MTPAaKTUUeCKOe MpUMeHeHHe MTPO/IyKTOB 1epepaboTKu

Xumud U ku3Hb. PacuéTol

3.1

CdhopMUpPOBaHHOCTh YMEHUH B/IafIeTb CUCTEMOU 3HaHWM 00 OCHOBHBIX

MeTOJaX Hay4YHOTI'O IMO3HAHMs, UCII0/Ib3YeMbBIX B XWMHUM TIpHU U3YyUeHHUU




3.2

BEIIeCTB WM XUMHWUECKUX sIBJleHUH (HaOsrofieHre, W3MepeHue,
5KCIIepUMEHT, MOZIe/TUPOBaHue), WCII0/Ib30BaTh CHUCTeMHbIe
XUMHUUeCKWe 3HaHUsl [J/s1 TIPUHSITUS pelleHWd B KOHKDPETHBIX

JKWU3HEHHBIX CUTYallUAX, CBA3dHHBIX C BeIleCTBaMH U UX ITPUMEHEHHEM

CchopMHUPOBaHHOCTL yMeHMH COOJIIOAATh TIpaBWIa  T0JIb30BaHUS
XUMHUECKON TIoCyZol U J1labopaTopHbIM 000pyZOBaHHEM, a TaKXKe
npaBU/ia OOpaIlleHus C BeleCTBaMUd B COOTBETCTBUM C WHCTPYKLIUSIMHU

I10 BBITTIO/JIHEHHIO J'IaGOpaTOprIX XUMHWUYECKHUX OIIbITOB

3.3

CdopmMUpOBaHHOCTb YMEHUM MJIaHUPOBATh U BBITIOJIHATE XUMUUECKUM
9KCIepUMeHT (TIpeBpalljeHus] OpraHnyeCcKuX BellecTB NPy HarpeBaHUH,
MoJiyueHre 3TU/ieHa U U3yueHue ero CBOMCTB, KaueCTBeHHbIe PeaKLUuU
OpraHWYeCKHX BeIeCTB, JeHaTypalusi OelKOB TIpU HarpeBaHUH,
I[BETHbIE peaklud Oe/lKOB) B COOTBETCTBUU C TPABW/IAMHM TEXHUKH
Oe3ormacHocTd TIpU OOpall[eHHH C BeIlecTBaMM U J1abOpaTOPHBIM
obopyaoBaHueMm; TIpe/|CTaBISATh pe3y/ibTaThbl XUMUYECKOro
JKCriepyuMeHTa B ¢dopMe 3aMyCyd  ypaBHEHWM COOTBETCTBYIOIIUX

peaKLII/Iﬁ nu d)OpMYJII/IPOBaTB BBIBO/JIbI HA OCHOBE 3TUX pe3yJ/IbTdTOB

3.4

3.5

CdopmMupOBaHHOCTb YMEHU TIPOBO/UTEL BLIUKCIEHUS TI0 XMUMUUECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KO/IMYeCTBa MUCXOAHOTO BelllecTBa WUJIU
MPOZIYKTa PeakKlUy 10 W3BEeCTHBIM Macce, 00bEMY, KOJTMUECTBY O/IHOTO
13 UCXO/JHBIX BeIleCTB WU MPOJyKTOB Peakiim)

CdopmMHpOBaHHOCTb YMEHUM KPUTHUYECKH aHa/TM3UPOBaTh XUMUUECKYIO
MH(OpMALIMI0, T0AyyaeMyl0 W3 PpasHbIX HCTOYHUKOB (CpefCcTBa

MaccoBoW MH(popMaLyy, ceTb VIHTEpHeT U Ipyrue)

3.6

CdopMHpPOBaHHOCTb yMeHHI COOJ0aTh TIpaBW/Ia JKOJIOTUYeCKH
1jes1lecoo0pa3HOro ToBeieHUs] B OBITY W TPY/JOBOM /IeTeTbHOCTA B
Lle/IIX COXpPaHEHUsI CBOEro 3J0pPOBbS M OKpPYXKaroLeHd TPUPOLHOU
CpeZibl, OCO3HaBaThb OMACHOCTb BO3/|€MCTBHS HA JKWBble OpPraHU3MBI
orpezie/IEHHBIX OPraHUUeCKHX BeLecTB, NMOHMMAas CMbIC/I MOKa3aTesisi
I[MAK (mpesenbHO [OMYCTUMOM  KOHL|EHTpalL[Mu), TMOSCHATb Ha
TpyrMepax CrocoObl YMeHBIIeHUs] W TIpeJJOTBPAIleHUs] WX BPeAHOTr0

BOS,[[EﬁCTBPIH Ha OpraHu3M 4e/I0BeKa

11 KJITACC

Kog,
TPOBEPSIEMOT'0

TTpoBepsieMbIe MPeAMETHBIE Pe3y/IbTaThl OCBOEHHSI OCHOBHOMN
obpa3oBaTe/bHO# IPOrpaMMBI CpeaHero o6miero odpa3oBaHus




pe3y/bTara

1

1.1

TEOPETI/I‘-IGCKHE OCHOBBI XUMHH

BnageHve cucreMoli XMMWUYECKHWX 3HaAHWM, KOTOpas BK/IIOUaeT:
OCHOBOIIOJIArarolie  TMOHATUSL  (XMMWUECKMM  3/IeMeHT,  aToM,
3/IeKTPOHHast 000J10UKa aTtoma, S-, p-, d-371eKTPOHHBIE OPOUTAN aTOMOB,
WOH, MOJIeKy/la, BaJleHTHOCTb, 3JIEKTPOOTPULIATE/IbHOCTh, CTereHb
OKHCJIeHUsl, XMMUYecKasi CBsi3b, MOJIb, MOJISIDHAasg Macca, MOJISIPHbIN
00bEM, KpHUCTa//TMYecKasi PpeIIeTKa, TUMbl XAMHUECKUX peakLyi
(oKMCUTeTbHO-BOCCTAaHOBUTE/IbHBIE,  9K30- U SHJOTepMHUYecKue,
peaki[u WOHHOTO OOMeHa), PacTBOP, 3JIEKTPOJIMUTBI, HEJIEKTPOJIUTHI,
3/1eKTPO/IUTUYeCKasi  JUCCOLMALIMSL, OKHUC/IUTe/b, BOCCTAaHOBUTEJIb,
CKOpPOCTb XMMHYECKOM peakluM, XMMHUYeCKoe paBHOBECHE); TeOpUU U
3aKOHbI (Teopusi 3/JeKTPOJIMTUUeCKOW aAuccouraluy, I[lepuofuueckuit
3akoH [I.I. MeHpeneeBa, 3aKOH COXpaHEHMUs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH S3bIK XUMUH, (haKTOJIOTMUeCKre CBeZieHHsl O CBOMCTBAX,
cocTaBe, TIOMyuYeHMM U 0e30MacHOM WCII0/Ib30BaHUM  BayKHEMIIINX
HEOPraHUYeCKUX BEIIeCTB B OBbITY M TIPAaKTHUECKOH JeATe/lbHOCTU

yeioBeKa

1.2

CCl)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABJIATE XdPAKTE€PHbI€ TIPDU3HAKHW U
B3aMMOCBA3b H3YUE€HHBIX HOHﬂTHﬁ, NpUMEHATbL COOTBETCTBYHOIIHE
IOHATHUA IIPU OIIMCAHHWKU CTPOEHUA 1 CBOICTB HeOopraHnyeCKrX BeleCcTB
n Hux HPEBPHMEHHﬁ; BBISIB/IAThL B3aMMOCBSI3b XMMUWUYECKHX 3HAHUN C
MMOHATUAMU W [PeACTaBJI€HUAMKU  ODYIUX  €CTeCTBEHHOHAYYHBIX

rpeiIMeTOB

1.3

1.4

1.5

BnageHve OCHOBHBIMU MeTOJaMd HAay4yHOrO TI03HAHWS BeIeCTB U
XUMAYeCKUX SIBJieHUW (HabsofieHWe, W3MepeHHWe, JKCTIepUMEHT,

MO/leJTUPOBaHue)

CchopMUpOBaHHOCTb yMEHUM OMpefienaTh BaJeHTHOCTb M CTeleHb
OKUCJIEHHSI XUMMUECKHUX 3JIEeMEHTOB B COeJUHEHUSX pPas3IUuHOro
cocTaBa, BHJ  XUMHUECKOM  CBSI3U  (KOBajieHTHas, WOHHaf,
MeTa/UIn4yecKasi, BOZOPOJHasl) B COeJUHEHUSX, TUI KPUCTalINuecKon
pelIéTKM KOHKPeTHOTO BelllecTBa (aTOMHasi, MOJIeKyJ/sipHasi, WOHHas,

MeTasIinJeckast)

CchopMHpOBaHHOCTb YMEHWM OIpefenisiTh XapakTep Cpefbl B BOJHBIX

pacTBOpax HeOpraHUYeCKUX COoeIMHeHU

1.6

CcdhopMHpOBaHHOCTh YMeHUS KJIaCCU(PULIMPOBaTh XUMHUUYeCKHe peaki[iuu
M0 pa3/MuUHbIM TMPU3HAKaM (YMCIY U COCTaBY pearvpyrolinx BelecTs,

TeTIOBOMY S(QeKTy peakijui, H3MEHEHUIO CTereHell OKUCIeHUs




3/1IeMeHTOB, 00pPaTUMOCTH PeaKL[UH, YUaCTHIO KaTalanu3aTopa)

1.7

ChopMHUpPOBAaHHOCTL ~ YMEHUM  COCTaB/ISATL  ypaBHEHUs] — peakIui
pa3/IMUHBIX THUIIOB, TIOJHbIE W COKpAllléHHble YypaBHEHUSI peaki[uil
MOHHOTO 00MeHa, YUMThIBasi YCJIOBUSI, TIPU KOTOPBIX 3TH PeakLUd HIYT

Jl0 KOHI]a

1.8

CdopmMHpOBaHHOCTb YMEHHWI TMPOBOJUTH peakL[uH, IMOATBep)KaroLue
KAueCcTBEHHbIM  COCTaB  pa3/IMUHBIX  HEOPraHWYecKuX  BeLeCTB,
pacro3HaBaTh ONBITHBIM TYTEM WOHBI, MPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPraHWUUECKUX BeITeCTB

1.9

CCl)OpMI/IpOBaHHOCTL YMEHI/Iﬁ PACKpbIBAThL CYHIHOCTb OKHC/IUTE/IBHO-
BOCCTAdHOBUTE/IBHBIX peaKuHﬁ rmocpeCcTBOM COCTaBJ/IeHHUd

3/IEKTPOHHOTO OasaHca 3TUX peakLuit

1.10

1.11

2.1

2.2

2.3

24

CchopMUPOBaHHOCTh yMEHUH OOBSACHATH 3aBUCHMMOCTb  CKOPOCTH

XUMHUYEeCKON peakiiy OT pa3/IMuHbIX (PaKTOPOB

CchopMUPOBaHHOCTh ~ yMeHUM  OOBSICHATH  XapakTep  CMeIleHHs
XVUMAYEeCKOTO PAaBHOBECHSI B 3aBUCMMOCTU OT BHEIIIHEro BO3/eMCTBUS

(mpunuun Jle Llatenbe)
OO0111ast ¥ HeOpraHWUecKasi XUMUST

CdopmMHpOBaHHOCTL yMEHHMI pacKpbiBaTh cMbICa [lepuoguueckoro
3aKOHa O.. MenzeneeBa v JIeMOHCTPUPOBATh ero
CUCTeMAaTU3UPYIOL[YI0,  OOBSICHUTENBHYIO W TPOTHOCTHYECKYHO
byHKIIM

CdopmMHpOBaHHOCTb YMEHUI XapaKTepu30BaTh 3/IEKTPOHHOE CTPOeHUe
aTOMOB XMMHUECKUX 31eMeHTOB 1-4 mepuozoB Ilepuoanueckon
CUCTeMBbl XUMHYeCKux 3yieMeHTOB [I.V. MeHzeneeBa, UCIOJb3Ys
TOHATUSA ~ «S-, p-, @-DJIeKTPOHHBIE OpOUTaNN», «3IHEpreTUUecKue
YPOBHU»,  OOBSACHSATH  3aKOHOMEDHOCTH  W3MEHEHWs]  CBOWCTB
XUMHUYECKHUX 3/IEMEHTOB U WX COeJUHEHWM M0 MepuoaM W rpyrnrnam

[Tepuorueckoi cucTeMbl XUMUYeCcKUx 3/ieMeHTOB [1.. MeHiesieeBa

CchopMHpoBaHHOCTh yMeHUH xapaKTepu3oBaTh (OMHUChIBaTh) oOIIIMe
XMMHUUeCKHe CBOMCTBAa HeOPraHMYeCKUX BeleCTB pa3/IMUHbIX K/1acCOB,
MOJTBEPXK/aTh  CYIeCTBOBaHMe  TIeHeTUYeCKOH  CBSI3U  MeXAy
HeopraHu4eckKrMu BellleCTBaMU C MOMOLL{bIO ypaBHeHUM
COOTBETCTBYIOLLIMX XUMHUYECKUX PeaKkLui

CchopMUpOBaHHOCTb ~ YMEHMM  YCTaHaB/IMBaTb  MPHHA//IEKHOCTh
HeopraHMYecKUX BelecTB M0 MX COCTaBy K OIpefe/éHHOMY K/accy

(rpynmne) coenvHeHUM (MPOCThIe BelljeCTBA — MeTa/l/Ibl U HeMeTaslbl,




OKCH/[Ibl, OCHOBaHUs1, KUC/IOThI, aM(OoTepHble THAPOKCHU/IbI, COH)

2.5

2.6

2.7

CdopmMHpOBaHHOCTb YMEHHM MCIO/b30BaTh XMMUYECKYI0 CUMBOJIMKY
JI7Isl cocTaByieHUst (POPMYJT BellleCTB U ypaBHEHUN XUMUUECKUX peaklv,
cuctematrueckyro HoMeHk1aTypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OT/leJIbHbIX HeopraHW4YecKHx BelllecTB (yrapHbIM ra3, yIJIeKMC/bIN ras,
aMMMakK, ramiéHasi U3BecTb, HeralléHasi U3BeCTb, TUTheBasi COZQ, MMUPUT
1 Apyrue)

CchopMUpPOBaHHOCTh yYMEHHUH XapaKTepu30BaTh (OMUCHIBATh) 0OIIHe
XMMHUUeCKHe CBOMCTBAa HeOpPraHWYeCKHUX BelleCTB pa3/IMUHBbIX K/1acCOB,
MOATBEpPXKJaThb  CYLeCTBOBaHWE  TeHeTMYeCKOW  CBSI3U  MeXAy
HeopraHuuecKuMu Bell|eCTBaAMU C MOMOLbIO ypaBHeHul

COOTBETCTBYHOIUX XUMHUUYECKUX peaKL[I/Iﬁ

CdopmMHpOBaHHOCTb YMEHHWI M/IaHUPOBATh U BBIMOIHATE XUMUYECKUM
JKCriepuMeHT (pa3/jio’keHWe TepOKCHZA BOJOPOAAa B TIPUCYTCTBUU
KaTraju3aropa, orpejie/ieHrde Cpe/ibl PaCTBOPOB BeIeCTB C TOMOLbIO
YHHUBEPCAIbHOTO WH/AWKATOpa, BJ/IMSHUE pa3/IMuHbIX (aKTOPOB Ha
CKOPOCTh ~XUMHUECKOW peaklid, peak[Uud HOHHOTO 0OMeHa,
KayeCTBeHHbIe Peakl[Uu Ha CymbdaT-, KapOOHAT- U X/IOPU/-aHUOHBI, Ha
KaTUOH aMMOHMUs, pellleHue 3KCIepuMeHTalbHbIX 3a/lad T0 TeMaMm
«Metamiei» U «HemeTasib») B COOTBETCTBUHM C TPaBU/IaMU TeXHUKH
Oe3omacHOCTM TIpM OOpallleHWu C BelljecTBaMH W 1ab0OpaTOPHBIM
obopyioBaHuEM; TIpeJiCTaB/IsITh pe3y/bTaThl XUMHUYECKOTO
JKCTiepuMeHTa B (popMe 3aryCH YpaBHEHUI COOTBETCTBYHOIIMX peakLuii

1 (hOopMy/IMpPOBATh BBIBO/IbI HA OCHOBE 3TUX pPe3y/bTaToB

2.8

CchopMHUPOBaHHOCTL  YMeHUH CoO/M0JaTh TpaBWia  I0/Ib30BaHMS
XUMAYEeCKON TIOCyZIo M abopaTOpHBIM 000pyZOBaHWEM, a TaKXKe
npaBu/ia oOpallleHHsi C BEl[eCTBAMH B COOTBETCTBUM C WHCTPYKLIUSAMHU

I10 BBITTOJITHEHHUIO na6opaToprlx XUMHNUYECKHX OITbITOB

2.9

CchopMHUPOBaHHOCTh YMEHHUM XapaKTepHU30BaTh XUMHUUECKHE MPOLeCCHI,
Jie)Kallie B OCHOBE TPOMBIIIJIEHHOTO TOJYYeHUs] CepHON KUC/IOTHI,
aMMMaKa, a Takke C(HOPMHUPOBAHHOCThH TIpeJCTaB/ieHnd 00 0OImx
HAayUHbIX TPUHLUIAX W HSKOJIOTHUECKUX MpobieMax XUMUYeCKOro

TIPOU3BO/CTBA

XUMUSA U KU3HL. PacuéThl

3.1

CdopmMHUpOBaHHOCTb TIPeACTAB/I€HUN O XHWMHUYECKOW COCTaB/SIFOIIe
eCTeCTBeHHOHAYYHOM KapTWHbI MHpa, pPOAM XWMHUH B TI03HAaHUU

SIBIEHUA TpUPOAbl, B (OPMHUPOBAHUM MBIIUIEHUS M  KY/IbTYpbl




JTMYHOCTH, €€ (QYHKIMOHAIbHOM TIPaMOTHOCTH, HeoO0XOAUMOW Aist
pellieHUsT TPAaKTHUeCKUX 3a/ad U JKOJIOTUUeCKU OOOCHOBAaHHOIO

OTHOLLIEHUSI K CBOeMY 3/I0POBBIO U TIPUPOJHOM Cpejie

3.2

CdopmMHpOBaHHOCTb YMEHUI KPUTUYECKH aHaIU3UPOBaTh XUMUYECKYIO
vHpopMalLMo, TI0Jy4yaeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpefcTBa

MacCOBOM KOMMYHUKALUM, CeTb VIHTepHeT U Apyrue)

3.3

CdopMHPOBaHHOCTb  yMeHHH COOMIOAATh TMpaBW/Ia  3KOJOTHUECKH
1]e/1eco00pa3HOro TOBeJieHHs B ObITY W TPYZAOBOW [eSTeTbHOCTH B

Lie/IsIX COXPaHeHUsI CBOET0 3[J0POBbs U OKPY)KaroLl|eil MPUPOAHON CpeJbl

3.4

3.5

Oco3HaBaThb  OMacHOCTb  BO3ZJEMCTBUS HA JKHMBble  OPraHU3MbI
Orpele/IEHHBIX BeleCTB, TOHMMas CMBbICT Toka3zaress [1/1K, nosicHATh
Ha TIp¥Mepax CriocoObl YMeHbIIIeHUsT U TIPeJOTBPAllleHHsT UX BPeJHOTO

BO3/IeICTBUSI HA OpraHW3M uejloBeKa

CdopMHUpOBaHHOCTh yMeHU TIPOBO/IUTD BBIUMC/IEHUSI C
WCI0/Ib30BaHHEM TIOHATHSI «MacCoBasi [0/l BelllecTBa B PacTBOpE»,
00BEMHBIX OTHOIIEHWW Ta30B TIPU XUMHWYECKUX PpeakLUsiX, MacChl
BellleCTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMUECTBY BeIIeCTBa,
Macce WM 0OBEMY OJHOTO M3 YUaCTBYIOIIMX B PeakI[Md BeIlecTB,
TEerIoBoro 3@Qexra peaklMd Ha OCHOBe 3aKOHOB COXpPaHEHMsI MacChl

BelleCTB, MpeBpalleHus] U COXpaHeHUs1 SHepruu




[TPOBEPAEMBIE OJIEMEHTBI COOEPXKAHUA

10 KJIIACC

Kog

1.1

ITpoBepsieMbIii 37IEMEHT COJiep>KaHMs
TeopeTnueckrie OCHOBbI OPraHUYeCKOW XUMUU
[IpegMeT opraHWuecKOWl XWMHHU: eé BO3HUKHOBEHHWE, pa3BUTHe W 3HaueHue B

MMOJIy4YeHHMM HOBBIX BellleCTB WM MdTepHraJ/IOB. TEOPI/IH CTpO€HUA OpraHUYeCKHX

coepvHeHu A.M. ByTyiepoBa, eé 0OCHOBHBIE MOJIOXKEHUsI

1.2

CTpyKTypHble (OpPMYy/bl OpraHMYeCcKWx BelecTB. ['OMosiorusi, HU30Mepusl.
XuMuyeckasi CB3b B OpPraHUYECKUX COeJUHEHUSIX — OJUHapHble U KpaTHble

cBsi3u. [IpescTaBneHue o KaacCU(PUKALMM OPraHUnYeCKUX BellecTB

1.3

HOMEHK]'IaTypa OpraHrn4YeCcKux COE'I:LI/IHEHI/II\/‘I (CI/ICTEMBTI/I‘{eCKaH) U TpUBHAJ/IbHbIE

Ha3BaHUSA BaXKHEHIIINX HpEﬂCTaBHTEHEﬁ KJ/1IaCCOB OPraHMYeCKHX BeIeCTB

2.1

2.2

2.3
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2.5

Yr/1eBoA0pOIbI

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKU psifi. MeTaH U 3TaH — MpOCTeIIne
Tpe/iCTaBUTe/IM  a/IKaHOB: (U3Myeckue UM XUMUUYeCKue CBOWMCTBa (peakuuu

3aMelleHud 1 FOPEHI/IH), HaxXxo)XJeHue B IIpUpoJe, rojaydyeHre U rIppuMeHeHne

AJIKeHBI: COCTaB W CTpOEHWEe, TOMOJIOTUUeCKUM psifi. OTW/IeH U TIPONUieH —
MpoCTeiillive TIpeACTaBUTEeNIM a/iKeHOB: (r3UUecKkMe M XHMUUeCKue CBOMCTBa
(peakuuy TUApPUPOBaHUSs, TajJOTeHUPOBaHUSs, TUJpaTalid, OKUC/IeHUs U

MoJIMMepU3aLin), TIo/lyueHre U puMeHeHue

Ankamvensl: Oytaguen-1,3 u MeTwiOyTaaueH-1,3: CTpoeHWe, Ba)KHEHIINE
XUMUUeCKUe CBoOMCTBa (peakiusi mosvuMepusaiuu). [lonydyeHrie CUHTETUUYECKOTO

KayuyKa U Pe3WHbI

ANKWHBI: COCTaB M OCOOEHHOCTH CTPOEHHs], TOMOJIOTHUECKUI psifi. ATleTUieH —
MPOCTENIINK TIpeJCTaBUTe/b aJKWHOB: COCTaB, CTpOeHHWe, (u3nyeckue U
XMMHUUYeCKHe CBOMCTBA (peakLyy TMAPUPOBaHUS, rajJoreHUpoBaHus, rupaTaruy,

rOpeHusl), NoJjlyyeHre U IpUMeHeHue

Apenbl. BeH3on: coctaB, cTpoeHMe, (u3nuecKkMe W XUMHUeCKUe CBOWCTBA
(peakLy rajioreHUpoOBaHUs U HUTPOBaHUS), TIOJyYeHre U IpuMeHeHue. Tomyort:
coctaB, CTpoeHHWe, (u3MueckMe U XUMHUeCKHMe CBOMWCTBa  (peakLuu
rajJoreHMpPOBaHUs U HUTPOBaHUs), TOyueHHe U TpuMeHeHHe. TOKCUYHOCTD
apeHoB. ['eHeTHuecKasi CBsSI3b MEXJY YIJIEBOOPO/aMH, TPUHAJJIeXAlUMU K

Pa3/IMUHBIM KjlaCCaM

2.6

[TpypoaHble UCTOYHUKM YT/1eBO0PO/0B. IIpHpo/HbIii ra3 U MonyTHbIE HeTsHbIe




3.1

rasel. Hedtb 1 eé mpoucxoxgenue. Criocobsl rnepepaboTky HedTH: MeperoHka,
KPEeKMHI (TepMUYeCKWH, KaTaJuTUUecKuid), mrpom3. [IpogykTel mepepaboTKu
HeTH, UX TpUMeHeHVe B TPOMBIIUIEHHOCTH W B ObITy. KameHHBIN yrosmb u

TIPOAYKTHI €ro repepadoTKu
Kucnopozcoepikaiiye opraHi4eckKue CoeiMHeHust

[IpenenbHble OAHOATOMHBIE CIIMPTHI. MeTaHOJ U 3TaHO: CTpoeHue, pu3nJyecKre
M XuUMUYecKMe  cBoWcTBa  (peakiuM C  aKTUBHBIMM  MeTa/lJlaMu,
rajoreHoOBO/IOpOJlaMy, TOpeHue), TpUMeHeHWe. BoJopojHble CBS3U MeXIy
MoJIeKy/JlaMUd CIUPTOB. [lelicTBMe MeTaHOJIa M 5TaHOJIa HAa OpPraHu3M 4YeJlOBeKa.
MHoroatomMHble CIUPThL. DTUIEHIVIUKO/b U TJIMLIEPUH: CTPOeHUe, pUu3nyeckue u
XMMHYeCKWe CBOWCTBa (B3aMMOJEHCTBHE CO IeJIOYHBIMU  MeTasljlaMH,
KaueCTBeHHasi peaki[dsi Ha MHOr0aTOMHbIe CMUPThI). [delicTBMe Ha OpraHu3M

Yyes/ioBeKad. HpI/IMEHEHI/Ie rJIMLeprHA U STUJIEHTJIMKOJIA

3.2

deHoM: CTpoeHUWe MOJEKY/bl, ¢GuU3NUeCKHWe W XUMHUUeCKWe CBOMCTBa.

TokcuuHocTh dheHona. [IpuMeHeHue (eHosa

3.3

3.4

3.5

3.6

Anbgerusibl ¥ KeToHbl. @opMasibJerus, aljeTaabJeru/l: CTpoeHue, Gpusnueckre 1
XHUMHYeCKre CBOMCTBa (peaklMM OKUC/IeHWS W BOCCTaHOBJIEHMS, KaueCTBEeHHbIe

peaKL[I/II/I), IojiyueHre v ripuMeHeHure

O/ZIHOOCHOBHBIE TIpeZie/ibHble KapOOHOBble KWCIOTHI. MypaBbWHasi U YKCyCHast
KUCJIOTBI: CTpPOeHUe, (hr3nuecKre U XMMUUeCKre CBONCTBA (CBOMCTBA, 00IIMe /s
Kjacca KHUCIOT, peaklus 3TepuuKaldu), T[OAy4yeHWe U TIpUMeHeHue.
CreaprHOBasi U OJIEMIHOBasi KUC/IOThI KakK TPe/CTABUTEIM BBICIINX KapOOHOBBIX

KHUCIOT. Mbljla KaK COJTM BBICIIMX KapOOHOBBIX KUC/IOT, UX MOFOIIIee /IefiCTBHe

CnoxxHble 3GUpbI KakK MPOM3BO/IHbIE KaDOOHOBBIX KHUCJIOT. ['MIPO/N3 CIIOXHBIX
s¢upoB. XKupsel. I'ugpomus >kupoB. [IpuMeHeHue >KUpPOB. buosiornueckasi posib
JKAPOB

YreBojipl: cocTaB, KaacCU(pUKALUs YrieBojoB (MOHO-, AU- U TOMCaXapujbl).
['roko3a — TIpOCTeHIMi MOHOCAaxXapu: OCOOEHHOCTH CTPOEHHSI MOJIEKY/Ibl,
(ur3nueckre U XUMHUUeCKHe CBOMCTBa (B3auMo/eiicTBue ¢ rupokcuzom meau(1l),
OKHC/IeHWe aMMHauHbIM pacTBOpOM okcuga cepebpa(l), BoccTaHOB/eHUe,
Opo’keHHe T/IOKO3bI), HaxOK[eHWe B TpHUPOJe, TpUMeHeHHe, OHo/iorHyecKas
posib. doTocuHTe3. PPyKTO3a KaK MU30Mep IJIH0K03bl. KpaxMas v 1je/uiro/103a Kak
npupojHble TosMepbl. CTpoeHWe Kpaxmana M Le/ulroo3bl. Pusndeckue u

XMMHYeCKHe CBOKMCTBA Kpaxmasa (TWpOJn3, KaueCTBeHHasl peakLys C UOJ0M)

A3oTcofeprkalye opraHuuecKe CoeIMHeHus

4.1

AMUHOKUCIOTEl KakK amgoTepHble OpraHhyeckue coefivHeHus. Pusuueckre U

XAMHYEeCKHe CBOMCTBA aMMHOKMCI/IOT (Ha npumepe FHHHHHa). buonoruueckoe




3HAaUeHHe aMHMHOKHMCJ/IOT. HEHTI/I,Z[I:I

4.2

benkyv Kak TIpUpPOJHBbIE BBICOKOMOJIEKY/ISIDHble coelvHeHUsl. [lepBuuHas,
BTOPUYHAs W TpeTHUYHas CTPYKTypa OenkoB. XuWMHUeCKHe CBOWMCTBa OesKOB:

TUAPOJIK3, eHaTypaljks, KaueCTBeHHbIe peaKliK Ha Oenku

BricokoMoeKysipHble CoeIMHEeHNs

5.1

5.2

11 KITACC

Kon

OCHOBHBIE TIOHATUS XUMHU BBICOKOMOJIEKY/ISIDHBIX COEJIMHEHUM: MOHOMeD,
M0JIMMep, CTPYKTYPHOE 3BEHO, CTelNeHb MoJMMepU3aliiu, CpefHssl MOJIeKyIsipHast
Macca. OCHOBHble MeETO[bl CHHTE3a BBICOKOMOJIEKY/SIPHBIX COeJUHEHUN —

noJ/simMepHr3alivd U MOJIMKOHAeHCalida

OKCllepuMeHTa/lbHble MeTO/bl U3yueHusl BelL|eCTB W WX [peBpalleHui:
03HaKOMJIeHHe ¢ 00pa3liaMu PUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, M/IaCTMAacC,

KdyY4YyKOB. HOJIy‘lEHI/Ie CUHTETUYECKOI'O KayuyKd U D€3UHBI

ITpoBepsieMBIii 3/1IEMEHT COAEPKAHUS

1.1

TGOPETI/ILIECKI/IE OCHOBBI XUMHUHN

XumHuueckuit ieMeHT. AToM. SI[po aToMa, W30TOMBI. DJIeKTPOHHAs 000JI0uKa.
OHepreTuyecKre YpOBHH, IMOAYPOBHU. ATOMHBIe OpOuTaNy, s-, p-, d-371IeMeHThI.
OcobeHHOCTH pacripe/ie/ieHus1 3/IeKTPOHOB 10 OpOuTaissM B aTOMax 3/1eMeHTOB

MepBbIX I—IeTpréX rmepuoaos. BJ'IEKTPOHHEIH KOH(i)I/IFyPaL[I/IH dTOMOB

1.2

[Teproanueckuii 3akoH U [leproauyeckasi cicreMa XMMUUeCKuXx 3jeMeHToB [1.1.
MengeneeBa. CBs3b MNepyUOAMYECKOr0 3akKoHa U [lepuoanueckol CUCTEMBI
XUMUYeCKUX 371eMeHTOB [I.V1. MeHzeneeBa ¢ COBpeMeHHOM TeOpHeld CTPOEHUs
aTOMOB. 3aKOHOMEPDHOCTU HW3MEHEeHHUsI CBOWCTB XUMHUYECKHUX 3JIeMEHTOB U
obpa3yeMbIX MMM TIPOCTBIX W CJIOXKHBIX BeIIeCTB TIO TPYIaM U TepHo/aMm.

3HaueHue rnepuoanuydeCKoro 3dKOHd B Pa3BUTHH HAYKU

1.3

1.4

1.5

CrpoeHue BelllecTBa. XuUMHYecKass CBsi3b. Buabl XHUMWUECKOW CBSI3U
(KoBasieHTHasi HeroJsipHas W TOJsIpHasl, HOHHas, MeTajuueckas). VoHbI:
KaTHOHBI ¥ aHMOHBI. MeXaHN3Mbl 00pa30BaHUsI KOBAaJIEeHTHOW XMMUYECKOUW CBSI3U

(oOMeHHBIY ¥ JOHOPHO-AKLIENTOPHEIN). BomopoHast cBsi3b

BaneHTHOCTb. DneKTpOOTpULIaTe/IbHOCTb. CTerneHb OKUC/IeHUS

BeljectBa MO/IEKY/ISIPHOTO U HEMOJIEKYJ/ISIPHOTO CTPOEHMSs. 3aKOH TOCTOSTHCTBA
cocTaBa Bell[eCcTBa. TWUMbl KPUCTa/VIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA

BelleCTB OT TUIA KpUCTa/VIMyecKoW pemérku. [loHsate o AucrepcHbIX

cucremax. VICTWHHBIE W KOJUIOWJHBIE pacTBOpPhL. MaccoBasi [oisi BeljecTBa B




pacTBope

1.6

1.7

Knaccudukaiiys HeopraHuyeckux coeuHeHU. HoMeHK/aTypa HeopraHuuecKux

BellleCTB
Xumuueckasi — peakius.  Knaccudukaiusi — XMMUUeCKUX — peakluii B
HEeOpraHWueCKOW M OpPraHUYeCcKOW XUMHUHU. 3aKOH COXPaHeHHs MacChl BeIleCTB,

3aKOH COXpaHeHUs Y TNpeBpallieHUs SHePryuy NMpyU XUMMUUeCKHUX pPeakLUsIxX

1.8

CKOpOCTh peakLiH, eé 3aBUCMOCTh OT Pa3/IMUHBIX (haKTOPOB

1.9

ObparuMble peakiyu. XuUMHUeckoe paBHOBecre. DaKTOphI, B/USIOIHE Ha

COCTOsSIHHMEe XUMHUUeCKOoro paBHOBecust. [Ipunun Jle [latenbe

1.10

1.11

2.1

2.2

OnekTponuTuyeckass Aucconuanusi. CHibHbIe M Cabble 3/1eKTposThl. Cpena
BOZIHBIX PAaCTBOPOB BellleCTB: KMC/Iasi, HeWTpasbHasi, I1je/iouHasi. Peakijuy MOHHOTO

obMmeHa
OKHUC/IMTe/IbHO-BOCCTAaHOBUTE/IbHbIE PeaKI[un
Heopranuueckast XMMust

Hemetannel. IlosmoxxeHne HeMeTa/uioB B [leproguueckoi cucTeMe XUMHUYECKHUX
snemeHTOB [|.M. MeHzeneeBa U 0COOEHHOCTU CTpOeHHs] aToMoB. duznyecKue
CBOMCTBa HeMeTaslyIoB. AJIJIOTPOIKS HEMeTasl/IoB (Ha MpuMepe KUC/I0poJa, Cephbl,
docdopa u yraeposa)

XUMHUYECKHe CBOMCTBA Ba)KHEMIIMX HeMeTas/uioB (TajJioreHoB, Cepbl, a30Ta,
dochopa, yriaepoga U KpeMHHUs)) U UX  COeIMHEeHWN  (OKCH[OB,
KUC/IOPO/ICOZiep KAIlUX  KUC/IOT, BOAOPOJHBIX coeAuHeHul). [IpumeHeHue

BAKHEMIIINX HEMETA/IJIOB U X COE,Z[I/IHEHI/Iﬁ

2.3

24

Metannel. IlonokeHue wmeta/uioB B Ileprosuueckor cucTeMe XUMHUUYECKHX
snemeHTOB [].1. MenzeneeBa. OcoOeHHOCTH CTPOEHUS 3/IEKTPOHHBIX 000/10ueK
aToMOB MeTa/utoB. Ob1ire pusnueckre cBoMcTBa MeTayioB. CIyIaBbl METaslIOB.
ONeKTpOXUMUUECKUH Psifi HallpshKeHW MeTaJsl/ioB

XvMUyeckue CBOWCTBA Ba)KHEMIIMX MeTaloB (HaTpuM, Kajaui, KaJbLuy,
MarHui, aJlOMUHUM, ITUHK, XPOM, >Kejie30, Mellb) U UX coeauHeHud. OOiiue

CII0COOBI MoJiyueHus MeTaJlJIoB. HpI/IMEHEHI/Ie MeTaJ/1JIOB B 6LITy 1 TeXHHUKe

2.5

I'eHeTnueckasi CBSI3b HeOopraHn4yeCkKux BelleCTB, IIPpUHAAIEXKAIIUX K Pa3/IMUHBIM

K/1acCaM

XUMUSA U KU3Hb

3.1

Pome xumMuM B obecrieueHUHn BKOHOFHQECKOﬁ, SHEPFETI/IT-IECKOﬁ nu HI/II_LIEBOI‘/JI
6e3OHaCHOCTI/I, Pa3sBUTUM MeJWIUHEI. IlonsaTue o HAYYHBIX METOJaX IT03HAHHWA

BeleCTB U XMUMHUUeCKHX peaKL[I/Iﬁ

3.2

[TpexacraBnenysi 06 OOMMX HAYYHBIX MPUHIUAIAX TPOMBIIIJIEHHOTO TTO/TyYeHUsT




3.3

B)KHEWILIMX BellecTB. Ye/loBeK B MHpe BeleCTB U MaTepuasioB: Ba)KHEUIIIHe
CTPOWTE/IbHbIE MaTepuasbl, KOHCTPYKLIMOHHbIe MaTepuasbl, KpPacKW, CTEKJO,
KepaMuKa, maTepuaibl [/s1 3/1eKTPOHHMKM, HaHOMaTepuasbl, OpraHUuYecKrhe u
MUHepaJibHbIe y100peHust

XvMHUsI ¥ 3[0pOBbE UeJiOBeKa: TMpaBW/a WCIOMIb30BaHUS JiIeKapCTBEHHBIX

TiperaparosB, MpaBu/ia 6€30MacHOr0 UCTI0Ib30BaHUS TperapaToB ObITOBOM XUMUU

B [TOBCE/JHEBHOM YKU3HU




YUYEBHO-METOJUYECKOE OBECITEYEHVE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI V11 YUEHUKA

» Xumust, 10 knacc/ T'abpuenss O.C., OctpoymoB W.I"., CnagkoB C.A. AKIMOHEpHOe
obiectBo «M3marenscTBO «IIpocBeltieHe»

* Xumus, 11 kmacc/ T'abpuensia O.C., OctpoymoB W.I"., CnagkoB C.A. AKILOHEpHOe
obiectBo «M3marenscTBO «IIpocBeltieHe»

METOANYECKUE MATEPUAJIBI IJIAA YUUTEJIA

Ypoku xumnu B 10 knacce. ba3oBeiii ypoBeHb. MeToguueckoe rocobue. O. C.
'abpuesnsn,U. I'. Octpoymos, C.A. CnagkoB. M. TIpocseiiieHre

Ypoku xumun B 11 knacce. ba3oBeiii ypoBeHb. MeToguueckoe rocobue. O. C.
Tabpuesnsn,U. I'. Octpoymos, C.A. CnagkoB. M. TIpocseiiieHre
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