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ITIOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa 1O XWUMHHM Ha YpOBHe cpegHero o0ijero o6pa3oBaHus
pa3pabotaHa Ha ocHOBe ®PezepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpa3oBanuu B Poccuiickoii Pesepaiiin», TpeOOBaHUM K pe3yJ/ibTaTaM OCBOEHUS
denepanbHOli 00pa3oBaTe/NbHOM MpOrpaMMbl  CpefiHero obOiero o6pa3oBaHUs
(®0OIT COO), rmpeacraBieHHbIXx B @emepasbHOM  TOCYy/1apCTBEHHOM
obpa3oBaresbHOM cTaHzapre COO, ¢ yuétom KoHIeNIUY TpernogaBaHus
yuebHOro TipeiMeTa «XHUMHs» B 00Opa3oBaTe/bHBbIX OpraHu3alusx Poccuiickoi
denepaiuy, peasy3ylOIIMX OCHOBHble 0Opa3oBaTe/ibHble TIPOrpaMMbl, U
OCHOBHBIX TIOJIO)KeHUM «CTpaTernd pa3BUTHSL BOCIIUTaHWS B Poccuiickou
®epnepauu Ha niepuof, 10 2025 roga» (Pacnopsbkenuwe IlpaBuTensctBa P ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOM0B K pa3paboTke TMpPOTrpaMMbl TI0 XUMHH, K OTpe/ie/ieHUI0
o011ieii cTpaTteruu 00yueHusl, BOCTIMTAHUS M Pa3BUTHS 00yUaroIUXCsl CpPe/ICTBaMH
yuebHOro npeamMeta «Xumusi» ajisg 10—11 Knaccor Ha 6a30BOM ypOBHE COCTaBHIIU
KOHLIerTyanbHble mojokeHnss ®@I'OC COO o B3amM000YC/IOBJIEHHOCTU IieJIeH,
Cofiep>KaHus, pe3y/ibTaToB 0o0yueHUss W TpeOOBaHWM K YPOBHIO TIO/ATOTOBKHU
BBIITyCKHUKOB.

Xumuyeckoe obpa3oBaHue, rojryvyaemoe BBIITy CKHUKAMU
o0O1rieoOpa3oBare/lbHOM OpraHUW3al[iM, SIB/SeTCS HeOTheMJIeMOW UacCThl0 HUX
obpa3oBaHHOCTH. OHO CAYKUT 3aBepIlalol[UM 3TalioM peajM3aliid Ha
COOTBETCTBYHOILlEM eMy 0a30BOM YypOBHe KIIIOUEBBIX I[€HHOCTeM, TPUCYIIUX
[[eJIOCTHOM CHUCTeMe XUMHUYecKoro oOpa3oBaHusi. JTH 1[eHHOCTU KacarTCs
T03HAHUS 3aKOHOB MPHUPO/bI, (HOPMUPOBaHUST MUPOBO33peHHs U 00I1el KyIbTyphbl
ye/ioBeKa, a TakKe 9SKOJIOTHUeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3J0POBbI0 UM TPUPOAHOW cpezie. Peamu3yeTcs Xumuueckoe oOpa3oBaHUe
o0yuaroImyxcst Ha ypoBHe cpeziHero obirero obpa3oBaHusl CpeJCTBaMU yueOHOTO
npeaMeTa «XHMHsI», COJlep)KaHWe U TIOCTPOeHHWe KOTOPOro OrpefiesieHbl B
rnporpaMme MO0 XMMHUU C YYETOM CIelU(PUKKA HayKd XUMHH, e€ 3HaueHus B
MO3HAHUM TIPUPOZBI M B MaTepuanbHOW >XM3HU OOIIeCTBa, a TakkKe C YYETOM
o0muMx 1jesieli YW TMPUHLIATIOB, XapaKTepU3YHOIUX COBPEMEHHOe COCTOSIHUE
cucTeMbl cpefiHero obirero obpa3oBanus B Poccuiickoit depepariyu.

XuMUS KaK 37eMeHT CHUCTeMbl eCTeCTBEHHBIX HayK WrpaeT ocobyro poJib B
COBpEMeHHOW IMBU/IM3al[uM, B CO3ZlaHWM HOBOW 0a3bl MaTeprasbHOW KY/IbTYpHI.
OHa BHOCHUT CBOM BKJIaJ, B (POpPMUPOBaHHE PALIMOHATBLHOTO HAYUYHOTO MBILLIIEHUS,
B CO3/laHME 1[eJIOCTHOTO TIpe/iCTaB/ieHuss 00 OKpY’KarollleM MUpe Kak O eJMHCTBe
MPUPOJBI U YesioBeKa, KOTopoe (POPMHUPYETCSI B XMMHM Ha OCHOBE MOHUMAaHMS
BeLL[eCTBEHHOI'0 COCTaBa OKPY)Karolllero MHpa, OCO3HAHUS B3aWMOCBSI3U MEXIY
CTPOEHHEM BelLl[eCTB, UX CBOMCTBaMU U BO3MOKHBIMHU 00/1aCTSIMU MTPUMEHeHMUS.



TecHO B3auMO/IeliCTBYsl C APYTMMM eCTeCTBeHHbIMU HayKaMH, XWUMUs CTaja
HEOTHEeMJ/IEMOHN YaCTbI0 MUPOBOU KYJIbTYPhI, HEOOXOIUMBIM YC/IOBUEM YCTIEIITHOTO
TPyZa U JKM3HU KaXAOro useHa obOijectBa. CoBpeMeHHass XWMMs KaK HayKa
co3uziaTesibHas, KaK HayKa BBICOKMX TEXHOJIOTMM HamnpaB/ieHa Ha pelleHue
ryi06asbHBIX Mpo0eM yCTOMUMBOTO pa3BUTUS UeioBeUeCTBa — ChIPhEBOM,
SHEepPreTUUeCKOU, TUITIeBOM, IKOJIOTHUECKOW 6€30T1acCHOCTH U OXpaHbl 3/[0POBBSI.

B cootBercTBUM C OOmMMMU LeAsSMHA W TIPUHLUIIAMUA CpeIHero o0IIero
obpa3oBaHus cozepykaHue npeaMera «Xumusi» (10—11 kmaccel, 6a30BbIii YPOBEHB
M3y4eHHsi) OpHeHTUPOBAHO MPerUMYIl[eCTBeHHO Ha 00I11eKy/JbTYPHYIO MOATOTOBKY
oOyyJaronmxcs, HeoOXOAUMYHO UM [Ji1 BbIPaOOTKM MHPOBO33PEHUECKHX
ODHEHTHPOB, YCIIEIITHOTO BKJIIOUEHHS B JKU3Hb COLMyMa, MPOZAO/DKEHUs
o0Opa3oBaHUs B pa3/MUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEITOCPE[CTBEHHO C XUMUEH.

CocTaBpiOIIMMH  TIpeaMeTa «XUMHsI»  SIBJISIIOTCA  0a30Bble  KypChl —
«Oprannueckasi xumusi» U «OOImiasgs ¥ HeopraHuueckas XWUMHS», OCHOBHBIM
KOMITOHEHTOM COZiepKaHHUsI KOTOPBIX SIBJIAIOTCSI OCHOBBI 0A30BOM HayKH: CHCTeMa
3HaHWM TI0 HeOpraHWUUeCKoW XUMuM (C BKIFOUeHHEeM 3HAaHWM W3 0o0Iedl XuMuu) 1
opraHudecko xumuu. @opMUpOBaHUe AAHHOW CHCTeMbl 3HAaHWUW TIPU U3yUYeHUU
npegMeTta obecrieuriBaeT BO3MOKHOCTb pacCMOTPEHHMs BCero MHOroobpasusi
BeIIeCTB Ha OCHOBe OOIIMX TTOHSTHM, 3aKOHOB U TeOpHi XUMUHU.

CTpyKTypa cozepXaHWsi KypcoB — «OpraHudeckass Xumus» U «OOImas u
HeopraHuyeckass XuUMusi» C(OpMHpOBaHa B TIporpaMme MO XUMMM Ha OCHOBE
CUCTEeMHOTO TIO[[XOZa K WU3yueHHI0 yueOHOro Marepuasia u 00ycC/iOBIeHa
WUCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHWW Ha  OMpeJeéHHBIX
TeopeTUUeCKMX YpoBHSX. Tak, B Kypce OpraHMYeCcKOM XWUMHUM BelleCTBa
pacCMaTPUBAIOTCS Ha YPOBHe KaCCMUYeCKOW TeOpUM CTPOeHHs OpraHu4YecKux
COe[UHEHWN, a TakKe Ha YpPOBHE CTEPeOXUMHUECKUX U  3JIeKTPOHHBIX
Tpe/iCTaB/ieHnA O CTpoeHHMH BeijecTB. CBefieHWss 00 uH3ydaeMbix B Kypce
Bell[eCTBaxX JAOTCS B Pa3BUTHU — OT YTJIEBOJOPOAOB [0 CJOXKHBIX OHUOIOTUUeCKH
aKTHUBHBIX COeIMHEeHWM. B Kypce opraHuMueckol XWUMHMM TIO/Iy4alOT pa3BUTHE
copMHUpOBaHHBIE Ha YPOBHE OCHOBHOTO 00I1iero oOpa3oBaHusi TiepBOHaua/bHbIE
TIpe/ICTaB/IeHUs] 0 XMMHUUEeCKOM CBsI3M, KIacCU(hUKAIIMOHHbBIX MpHU3HaKax BelleCTs,
3aBUCMMOCTU CBOWCTB BEILECTB OT UX CTPOEHUS], 0 XMMUYECKOM peakiuu.

[Ton HOBBIM yIr7IOM 3peHHsI B mpeameTe «XuMHs» 0a30BOro ypOBHS
pacCMaTpPUBAETCS M3yUeHHLIM HAa YPOBHE OCHOBHOrO 00Iero o0pa3oBaHus
TeopeTUUeCKMM MaTepual M (aKToJIOrudyeckue CBeJeHHsI O BelllecTBaXx U
XUMHUUeCKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOiiass ¥ HeopraHuueckas
XUMHSI» O00yYaroIUMCs TIPeA0CTaB/sIeTCs] BO3MOYKHOCTb OCO3HATh 3HaueHHe
TepUOANUeCKOTO 3aKOHA C OOIeTeopeTUYecKUX U MeTO0IOTUUeCKUX TIO3ULIUH,



rybke TIOHSITH WCTOpPUYECKOe W3MeHeHHe (YHKIMM 3TOro 3akoHa — OT
o6ob1aroleil 10 00bSICHSIOLLEN U TIPOTHO3UPYIOILIEeH.

EfuHasa cucTteMa 3HaHUM O BaKHEWIIMX BeIeCTBAaX, UX COCTaBe, CTPOEHUU,
CBOMCTBax W MPHMMEHEHWU, a TaKKe O XMMHUYECKHUX peakLUsiX, UX CYL[HOCTH U
3aKOHOMEpPHOCTSX TIpOTeKaHus JonosHseTrcs B Kypcax 10 u 11 Kimaccos
3JIeMeHTaMU  COJiepXKaHusl, HMEIOL[UMU KYyJIbTYPOJOTUUECKUHM U TIPUKJIaJHOMN
XapakTep. OTW 3HaHWSA CTIOCOOCTBYIOT TIOHMMAaHHIO B3aWMOCBSI3M XUMHH C
JPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B II03HABATe/JbHOM W TMPaKTUUeCKOW
JesiTe/IbHOCTU  YesioBeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKeHUsI K TIPOLIECCY
TBOpUECTBa B 00/1aCTH TeOpWUH U MPaKTUUYECKUX TMPUIOKEeHUM XUMUU, TTOMOTaroT
BBINTYCKHUKY OpPHUEHTHUPOBATbCS B OOIIECTBEHHO W JIMUHOCTHO 3HAUMMBIX
npo0sieMax, CBSI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBIC/IMBATh WHGMOpMAII0 U
MPUMEHSITb €€ /i TIOMOJIHeHWsI 3HaHWM, pelleHus] WHTe/JIeKTyaqbHbIX |
9KCTIepUMeHTaIbHbIX MCCIeIoBaTe/IbCKUX 3a7au. B 1je/1oM cofeprkaHue yuebHOTO
npeaMeTra «XHWMWS»  JAHHOTO  YPOBHSI  W3yUYeHUs] OPUEHTHMPOBAaHO Ha
cdopMrpoBaHre y OOYYArOIMXCS MHPOBO33pE€HUYECKONW OCHOBBI [IIS1 TIOHUMaHUS
dbunocodpckux uaer, TakKMx KakK: MaTepyuajbHOe eJIUHCTBO HEOPraHWYeckKoro M
OpPraHAYeckoro Mupa, OOYyC/IOBJIEHHOCTh CBOMCTB Bel[eCTB UX COCTAaBOM M
CTpOeHVeM, T103HaBaeMOCTb TIPUPOJHBIX $IBJIEHUHA TIyTéM SKCIepUMeHTa W
pellieHUsi TIPOTHBOpPEUMM MeXKJy HOBbIMU (aKTaMM U TeopeTuUyeCKUMU
TIpe/ITIOChI/IKaMH, 0CO3HaHKe POJIM XMMHH B PeIlleHHH KOJI0ruuecKux npobsem, a
Tak)Ke mpobJsiem cOepe)keHusi IHePreTUUeCKUX PeCcypCoB, ChIPhsi, CO3[jaHUSI HOBBIX
TEeXHOJIOTUW U MaTepUasoB.

B nmsaHe pelleHUss 3aja4 BOCIWUTAHUS, pa3BUTUSI W COLMAIM3aLUd
00yuaroluXxcss MPUHSATbIE MPOTrpaMMOM 10 XWMWU TIOAXOJAbI K OITpe/le/IeHHIO
COZlep)KaHUsi UM TOCTPOeHUs TMpeAMeTa MpeAyCMaTpUBalOT (POpMUpPOBaHUE
YHUBEpPCATbHBIX yueOHBIX [JeWCTBUM, WUMeronMX 0a30Boe 3HaueHWe IS
Pa3/MUHBIX BUJOB [IeITeJbHOCTH: pellleHuss mnpobsem, TOWCKa, aHaau3a |
00paboTKK uHMbOpPMAaI[HH, HeOOXOAUMBIX /ISl TPUOOPETEHHS OTTbITa MPAKTUUECKOU
W UCCe0BaTebCKOW AesiTe/TbHOCTH, 3aHHWMarollleld Ba)KHOe MeCTO B TO3HaHUHU
XUMUH.

B mnpakTvke mperiofiaBaHus XMMHK KaK Ha ypOBHE OCHOBHOTO 001ijero
o0Opa3oBaHusl, TaK ¥ Ha YPOBHE cpeHero o0iero o0pa3oBaHus, IPH OTIpe/e/IeHUH
co/lep)KaTe/ibHOM XapaKTepUCTUKU liejied W3ydeHusl TipefiMeTa HarpaB/ieHUeM
MepBOCTENeHHOW 3HAUMMOCTU TPAJUIIMOHHO TPU3HAETCS (OpMUpOBaHHE OCHOB
XUMHUECKON HayKd Kak 00/1aCT COBPEMEHHOTO eCTeCTBO3HAHUS, MPaKTHYeCKOou
JleATeJIbHOCTU 4esioBeKa UM KaK OAHOTO M3 KOMIIOHEHTOB MUPOBOW KyJabTypbl. C
MEeTOAWYECKOW TOYKU 3PEHUsI TaKOW MOAXOM K OMpeesieHuI0 Liejied HU3ydeHUs
rpe/iMeTa SIB/ISIETCSI BIIOJIHE OTIpaB/laHHbIM.



CornacHO [aHHOW TOUKe 3peHUs TJIaBHbIMU Lie/IsIMU M3y4deHHus IpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 k1) ABJISIFOTCS:

e (opMupOBaHME CHUCTEMbl XUMHUUYECKUX 3HAHUW KaK  BakKHeUIIeu
COCTaBJISIFOIIIEN eCcTeCTBeHHO-HayYHOW KapTHMHBI MHpa, B OCHOBe KOTOpOM
JieXXaT KI/KUeBble TOHSATHUS, (PyHaMeHTa/bHble 3aKOHbl U TEOPHUH XUMUH,
OCBOeHUe sI3blKa HayK{, YCBOeHWe U TOHMMaHWe CYIIHOCTH [JOCTYIHBIX
0000111eHNIT MUPOBO33pEHUECKOT0 XapakTepa, 03HaKOMJIeHHe C HCTOpueid
VX Pa3BUTHS U CTaHOBJIEHUS;

e (opMHpOBaHME U pa3BUTHE MPe/CTaB/Je€HNUN O HAYUHBbIX METO/laX MO3HAHUS
BeIIeCTB M XUMHUECKUX peakiui, HeoOXOAUMBIX [jisg TpruobpeTeHUs
yMeHUN OpHUeHTHPOBAaThCSI B MHUDe BellleCTB U XUMHUUYECKUX SIBJI€HUH,
MMeIOIIUX MeCTO B MPUPO/ie, B IPaKTUUECKON U TTOBCeIHEBHOM )KW3HY;

e pa3BUTHE YMeHHUH U CITIOCO0O0B /leATeTbHOCTH, CBSI3aHHBIX C HaOMI0IeHreM 1
00BsICHEHMeM XWUMHYeCKOro JSKCIIepuMeHTa, CoO/roZieHeM — TpaBul
6e3011acHOro 0OpaIrieHHs C BelljeCTBaMH.

Hapsiny c 3TuM, cofeprkaTesibHasi XapaKTepUCTUKA Liesiell U 3a/iau U3yueHust
rpe/iMeTa B TIpOrpamMme 10 XUMUU yTOUHEHa U CKOPPEKTHPOBaHa B COOTBETCTBUM
C HOBBIMU TIDUODUTETAaMU B CHCTeMe cpefgHero obiero oopa3oBaHus. CeroiHs B
MperofiaBaHUM  XUMUM B Oofbllleld  CTemeHW OTAAETCsA  TIpeArouTeHre
MPAaKTUYeCKOW KOMIIOHEHTe CofiepKaHusi OOydeHHs, OpPHMEHTHPOBAaHHOW Ha
TOJTOTOBKY BBINTyCKHWKa 0011[e00pa3oBaTe/ibHOM OpraHM3al[iM, BilafIelolero He
HabopoM 3HaHWM, a (YHKI[MOHAJBLHOW TPaMOTHOCTBIO, TO eCTb Crocobamu u
YMEHUSIMU aKTUBHOTO TIO/IyYeHUs] 3HAaHUM U MPUMEHEeHUs] UX B pPeaTbHOM KU3HU
JJ1s1 pellieHus TIpaKTUYeCKUX 3a/iau.

B cBf3M € 3TUM TipM uM3yuyeHUM TIipeAMeTa «XHWMUS» [TOMHHHUpYHOILlee
3HaueHHe MPUOOPeTar0T Takue 1ieJid U 3a/jaui, Kak:

afiarTaiysi 00yJyaromxcsi K yCJIOBUSIM TUHAMHUYHO Pa3BUBAIOIIEr0CsS MUPa,
dbopMHUpOBaHWe  WHTE/JIEKTyaJlbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K
camMo00pa30BaHuI0, COTPY/JHUUECTBY, CAMOCTOSITEIbHOMY TIPUHSITUIO FPaMOTHBIX
pellleHU B KOHKPETHBIX >KU3HEHHBIX CUTYallUsiX, CBSI3aHHBIX C Bell[eCTBAMU U UX
TIpUMeHeHueM;

dopMrpoBaHre y O0OyuarolUXCs K/IHOUYEeBBIX HABLIKOB  (K/THOUEBBIX
KOMITeTeHLIWM), HMMEKIIUX YHHBepCajbHOe 3HaueHWe [Jis1 pa3/IMuHbIX BUJIOB
nesiTeTbHOCTU: pellleHust pobJieM, TOUCKa, aHaimu3a U 00paboTku nHdopMarmu,
HEOOXONUMBIX 11 TIpUOOpeTeHUs] OIbITa [JesSTebHOCTH, KOTopasi 3aHUMaeT
Ba)KHOE MeCTO B TIO3HAaHWM XUMHH, a TakxkKe [Jisi OLEHKA C TO3ULUHN
9KO0JIOTUYeCKOW 0e301MacHOCTU XapaKTepa BJIMSHUS BeIeCTB W XUMHUeCKUX
MPOL[eCCOB HAa OPraHU3M 4ejioBeKa U MPUPOJHYIO Cpesy;



pa3BUTHe TI03HABATeIbHBIX WHTEPeCOB, WHTE/IEKTYalbHbIX U TBOPUYECKUX
criocoGHOCTel 00y4JaroluXcsi: CToCOOHOCTH CaMOCTOSITe/IbHO ITPUOOpeTaTh HOBbIe
3HaHUS 10 XMMUW B COOTBETCTBUU C >KU3HEHHBIMU TIOTPeOHOCTSIMU, UCTIOH30BATh
coBpeMeHHble UH(OPMALIMOHHbIE TEXHOJIOTHU /il TIOMCKAa U aHa/M3a yueOHOU U
HayYHO-TIONY/ISIPHOM UH(POPMAaIIUM XUMHUUYEeCKOT'0 CO/lep>KaHuUSI;

¢dopmupoBaHUe U pa3BUTHeE Y 00yUarOIIMXCS aCCOLIMaTUBHOTO U JIOTUUECKOTO
MBIIIIeHUs], Hab/ItoZaTe TIbHOCTU, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPble 0COOeHHO
HeoOXOJUMbl, B UYaCTHOCTH, TIPU TJIAHUPOBAaHUM U TIPOBEJEHUH XUMUUYECKOTO
9KCTIepPUMEHTa;

BOCIIMTaHWE Y oOOyuvarommxcs yOeXJEHHOCTH B  T'yMaHHCTHUYeCKOU
HarpaB/IeHHOCTH XUMWUW, e€ BaKHOW PO B pellleHUU T100aabHbIX MTpobsieM
paLMOHANIBHOTO TIPUPO/IOTIO/Ib30BaHUsI, TIONO/IHEHUSI SHEPreTUUeCKUX pPecypcoB U
COXpaHeHHUs TIPUPOJHOTO0 PAaBHOBECHUs], OCO3HAaHHUS HEOOXOAMMOCTH Oepe’KHOTO
OTHOIIIEHUSI K TIPUPOJile U CBOEMY 3/[0POBBIO, a TakKe IPHUOOpeTeHHsl OIlbITa
WCTIO/Ib30BaHUST TIOJYUeHHbIX 3HAaHWM [JIsi TIDUHSTHSI TPAaMOTHBIX pelleHud B
CUTYaLUSIX, CBA3aHHBIX C XUMUUECKUMHU SIBJIEHUSIMU.

B yuebHOM milaHe cpenHero o6iiero ob6pa3oBaHUs TIpeaMeT «XUMUsD»
6a30BoOro ypoBHsI BXOAUT B COCTaB TpefMeTHOU 06/1acTi «EcTecTBeHHO-Hay4YHbIe
TIpeIMeThI».

OG6111ee uMC/I0 UaCOB, OTBEeJEHHBIX [/ U3yUeHHs] XMW, Ha 6a30BOM yPOBHE
cpenHero obiriero obpa3oBaHus, coctapisieT 68 yacos: B 10 Knacce — 34 yaca (1
yac B HeZies0), B 11 knacce — 34 yaca (1 yac B Hefiest0).



COJEPXAHUE OBYUEHUSA
10 K/TACC
OPI'AHNYECKASA XUMUA

TeopeTnuecKue 0CHOBbI OPraHUYeCKOd XUMHUM

[IpegmeT opraHAuYeCcKOM XWUMHM: eé BO3HUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B
MOJIyYeHUH HOBBIX BeIeCTB M MaTepuasioB. Teopusi CTPOEHUsI OpraHUYeCcKHUx
coeguHeHuit A. M. ByTniepoBa, eé ocHOBHbIE T10/10)KeHUs1. CTPYKTYpHbIE (POPMYJIBI
OpraHvuyecKux BellecTB. ['oMonorus, wu3oMepus. XuUMUYeCKass CBS3b B
OpraHhYeCKUX COeJMHEHUSIX — OJJMHAPHbIE U KPaTHbIe CBSI3U.

[TpencraBneHre o0 KjacCU(UKaLMM OpraHuyeckux BelecTB. HomeHksaTypa
OpraHMYeCcKux COeJUHeHWH (cucTeMaTHyecKas) W TpUBHabHble Ha3BaHUS
Ba)KHEWIIMX Tpe/iCTaBUTe/eN K/1aCCOB OPraHUUeCKUX BelleCTB.

OKCIlepUMeHTa/lbHble MeTO/bl W3YUeHUs] BelleCTB W WX M[peBpalleHuM:
O3HaKOomJieHHe C oOpa3ljaMyd OpraHUueCKWx BeIlecTB M MaTepuajaMd Ha HUX
OCHOBe, MO/Ie/IMPOBaHMe MOJIEKY/l OpPraHWYecKUX BeIlecTB, HaOsoJeHne U
OMKCaHUe JIeMOHCTPALMOHHBIX OIBITOB IO NPeBPAllleHUI0 OPraHuYeCcKUX BeIecTB
TIpYU HarpeBaHuu (Ty1aB/eHWe, 0OyT/IMBaHKe U TOPeHHe).

Yraesogopoanl

AJIKaHbI: COCTaB W CTPOEHHe, TOMOJIOTUYeCKWW psif. MeTtaH U 3TaH —
MPOCTEUIIMe TPeJCTaBUTe/M alKaHOB: (PM3UUEeCKMe W XUMHUYEeCKHe CBOMCTBa
(peakuum 3amellleHUs] W TOPEHMs), HaxOoXK[eHue B TMpUpoJe, TMOyueHue W
TIpUMEHEeHMe.

AJIKeHBI: COCTaB U CTPOEHHe, TOMOJIOTUUeCKUH psAfl. DTUEH U TIPONUIeH —
MPOCTeHIIMe TpeJCTaBUTe/M alKeHOB: (UM3NUeCKMe W XUMUYEeCKHhe CBOMCTBa
(peakuuu TWAPUMPOBAaHMS, TaJOTeHUPOBaHUWsA, TWApaTaliM, OKUCIEHUS |
MOJIMMepHr3aLiin ), TIoJTyYeHre U pUMeHeHHe.

Ankaguenbl: OyTamueH-1,3 u MeTwi0yTagueH-1,3: CTpoeHUe, BaKHeHIIMe
XMMHUeCKre CBOMCTBA (peakuusi ronumepusanuu). [lomyueHne CHHTETUYECKOTO
KayuyyKa U pe3uHbI.

ANKUHBIL: COCTaB U 0COOEHHOCTH CTPOEHUSI, TOMOJIOTUUECKUH psifi. ALleTHIeH
— TIPOCTeMIIMK TpeACTaBUTe/b alKWHOB: COCTaB, CTpOeHWe, (u3mueckue Wu
XUMUYEeCKre CBOMCTBA (peaklUyy T'MApPUPOBAaHMS, rajoreHUpOBaHus, IMparalyy,
rOpeHusl), MoJIyuyeHre U TIpUMeHeHMe.

Apensl. beHson: cocraB, cTpoeHue, Qu3nuecKre U XUMHUYECKHe CBOMCTBa
(peakuuu rajoreHMpOBaHWS W HUTPOBaHUS), TIOJIyYeHUe U npuMeHeHue. Tosnyon:
cocmas, cmpoeHue, usuueckue U  Xxumuyeckue ceolcmea  (peakyuu
24/1026HUPOBAHUSL U HUMPOBAHUS), No/jyyeHue U npumeHeHue. TOKCMYHOCTb



apeHOB. ['eHeTHMyeckasi CBSI3b MEXAY YIJIEBOAOPOAAMH, TPUHAJ/IEXKAIUMA K
Pa3/IMUHBIM KJ/IacCam.

[IpypoiHbIe WCTOUYHUKUA YT/A€BOAOPOAOB. [IpUpOAHBIM ra3 W TIOMyTHBIE
HedTsaHble Ta3pl. HedTh U eé mpoucxoxaeHue. Criocobbl mepepaboTku HedTH:
reperoHka, KpeKWHr (TepMUuecKui, KaTaJluTHUYecKuil), nupoJin3. I[IpofyKThbl
nepepaboTKy HeTH, UX TIPUMeHeHHe B TPOMBIILJIEHHOCTH U B ObITy. KamMeHHbIM
yTO/b U TIPOAYKTHI €r0 repepaboTKH.

OKCrepyMeHTa/lbHble MeTOZbl U3yueHWs BeL|eCTB U MX TpeBpallleHUN:
O3HaKOMJIeHHWe C ob0pa3ljaMM T[JlacTMacC, KaydyykOB U pe3WHbI, KOJIIeKLUU
«Hedbtb» ©  «¥Yromb», MOJenupoBaHHWe  MOJIeKYJ  yIJIEBOIOPDO/IOB U
ra/IOTeHONPOU3BO/IHBIX, TIPOBe/IeHHe MPAKTUUeCKON pPabOoThI: TO/yueHre 3THIeHa
Y M3y4YeHHe ero CBOUCTB.

PacuétHble 3agauu.

BbriuncsieHus 10 ypaBHEHHIO XUMUUECKOM peakiuu (Macchl, 00BEMa,
KOJIMYeCTBa MCXOJHOrO BelleCcTBa WM TPOJAYKTa peakijuy MO U3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJIHOTO M3 MCXO/HBIX BEI[eCTB WM TIPOAYKTOB PeaKI[HH).

Kucopo/coaepikaijue opraniueckye coeiiHeHMsl

[IpenenbHble OAHOATOMHBbIE CHOUPTHI. MeTaHOM W 3TaHOJ: CTPOEHWMe,
du3nueckue W XUMHYeCKHMe CBOWCTBa (peaklUyMd C aKTUBHBIMM MeTajl/laMH,
rajioreHOBO/IOpPOJiaMy, TOpeHHe), MpUMeHeHHe. BoJopoJHble CBSI3U MEXIy
MOJIEKy/laMy CIIUPTOB. [JeliCTBMe MeTaHOJ/a ¥ 3TaHOJIa Ha OpPraHr3M YesloBeKa.

MHoroaToMHble  CIUPTbl. OTW/IEHIJIMKOIbL W TJIMLEPUH: CTpOEHMUe,
du3nueckue W XUMUUYECKHWe CBOWCTBA (B3aWMOJEHCTBHE CO IeJI0YHBIMU
MeTa/ulaMH, KaueCTBeHHasi peaklds Ha MHOTrOaTOMHble COUpThI). [lelicTBUe Ha
opraHu3M uesioBeka. [IpymeHeHye rulepyuHa U STUIEHTTIMKOJIS.

deHOM: CTPOEHWEe MOJEeKYJ/bl, (U3MUecKkue W XUMUUeCKrhe CBOMCTBA.
TokcruuHOCTh (peHosa. [IprmeHeHue deHoa.

Anbaeruibl U KemoHbl. DopManbieruj, aleTanbJeruji:  CTPOeHue,
du3rMyeckrue U XUMHUYECKUe CBOMCTBA (peaklUU OKUC/IEHUS] U BOCCTaHOB/IEHUS,
KaueCTBEeHHbIe PeaKIuK), MojiyyeHue U IipuMeHeHue.

OMHOOCHOBHBIE —TIpefiefibHble KapOOHOBble KHC/IOTBL. MypaBbHHass U
YKCyCHasi KUCJIOTbIL: CTpOeHUe, (Pu3rnueckre U XMMUUeCKre CBOMCTBa (CBOMCTBA,
oOrue J1s Kiacca KUC/IOT, peakiys 3TepuduKaliim), ToiydeHre U IpuMeHeHue.
CreaprHOBasi U OJIEMHOBasi KUC/IOThI KaK MPEeACTaBUTENH BBICIINX KapOOHOBBIX
KUCJIOT. MblI/la KaK COJTH BBICIITUX KapOOHOBBIX KHC/IOT, MX MOOIIee JIelCTBYE.

CnokHble 3¢Upbl KaK TPOU3BOJHBIE KApOOHOBBIX KHCJIOT. ['maponm3
cnoKHbIX 3¢bupoB. XKupbl. 'naponus xxupoB. [IpruMeHeHre XKUPOB. bronoruueckas
POJIb JKHUPOB.




YrneBoabl:  CcoCTaB, KiacCU(UKalusi  yrieBoZoB  (MOHO-, [U- W
noscaxapuzibl). ['7t0Ko3a — mpocTeiimii MOHOCaxapu/i: 0COOeHHOCTH CTPOeHHsI
MOJIeKy/bl, (GU3MUYeCcKMe U XUMUUeCKHhe CBOMCTBa (B3auMOJEHCTBUE C
ruapokcugom Meau(Il), okuciieHre aMMHayHBIM pacTBOpoM okcuza cepebpa(l),
BOCCTAHOBJIeHWe, OpoXkeHUe TJ/IFOKO3bl), HaXxOXK/eHHWe B TIpUpOofe, TpUMeHeHue,
buosiornyeckast posib. @oTocuHTe3. PpyKTO3a KaK U30Mep TJIFOKO3bI.

Kpaxman v pemtosiosa Kak NMpupojHble nosvMepbl. CTpoeHue Kpaxmasa U
Le/utoio3bl.  Pu3nueckMe U XMMUUECKWe CBOMCTBA Kpaxmana (THUApPO/U3,
KaueCTBeHHasi peakiusi C U0JIOM).

OKCrepyMeHTa/lbHble MeTOZbl U3yUeHWs BeL|eCTB U MX TpeBpallleHuN:
npoBefieHre, Hab/rofleHWe W OMMCaHue JeMOHCTPALMOHHBIX OIBITOB: TOpeHHe
CIIMPTOB, KaueCTBEHHble peaklMW OJHOATOMHBIX CIHUPTOB (OKWC/JEHWEe 3TaHOJIa
okcugoM Menu(Il)), MHOroaTOMHBIX CIHUPTOB (B3aMMOZEMCTBUE TUI[ePUHA C
ruapokcugom Meau(Il)), anbaerusoB (OKMcIeHMe aMMUAYHbIM PAaCTBOPOM OKCU[Ia
cepebpa(l) u rugpokcugom Menu(Il), B3ammojelicTBHE KpaxMmana C HOJ0M),
MpOBe/IeHNe MPaKTUUeCKOW paboThl: CBOMCTBA PacTBOpPA YKCYCHOM KUCJIOTHI.

PacuéTtHsle 3aauu.

BbruncsieHus 10 ypaBHEHHIO XUMUUECKOM peakiuu (Macchl, 00BEMa,
KO/IMYeCTBa MCXOHOTO BelllecTBa WJ/IM TMPOJyKTa peakiuu IO M3BeCTHbIM Macce,
00bEMY, KOTUUECTBY OZHOTO U3 UCXOAHBIX BeIlleCTB WK MPOYKTOB PeaKlvn).

A3oTcozieprKalye opraHuuecKkue coeJMHeHus.

AMMHOKMC/IOTHI KaK am(OTepHble OpraHuueckue coefuHeHusi. Prsnueckue
M XUMHWYeCKHe CBOWCTBa aMWHOKHUC/IOT (Ha MpuMepe TI/vLMHA). buonornueckoe
3HaueHWe aMUHOKUCJIOT. [lenTuapbl.

befku Kak mNpUpOJHbIE BBICOKOMOJIEKYJ/ISIDHBIE coelvHeHus. [lepBrUuHas,
BTOpUYHAsi W TpPeTHUYHasi CTPyKTypa OenkoB. XuUMUYeCKWe CBOMCTBAa OesKOB:
TU/IPOJIN3, IeHaTypal[usi, KaueCTBeHHbIe peaki[iy Ha OesKu.

OKCrepyMeHTa/lbHble MeTOZbl U3yueHWs BeleCTB U UMX TpeBpallleHui:
HabJTrofieHre 1 OTTMCaHMe IeMOHCTPAL[MOHHBIX OTIBITOB: JIeHaTypalys 0e/KOB Ipu
HarpeBaHUH, LIBeTHbIE Peakluy Oe/KoB.

BbICOKOMOJIeKy/IIpHbIE COeJMHEeHUS

OCHOBHbIE TIOHATHS XMMHH BbICOKOMOJIEKYJISIDHBIX COeIMHEHU: MOHOMED,
MoJIMMep, CTPYKTYPHOe 3BEeHO, CTelleHb MOoJMMepu3aliuu, CpeiHsIsi MOJIeKY/IsipHast
Macca. OCHOBHbIE MeTOZbl CHHTE3a BbICOKOMOJIEKY/ISIPHBIX COEJUHEHUN —
MOJIMMepHr3aLusi U MOJTMKOH/eHCaLusl.

OKClepyMeHTa/IbHble MeTOZbl U3yUeHHs BeL|eCTB U MX IIpeBpallieHuNn:
03HaKoMJIeHHe C 0Opa3ljamMu TIPUPOJHBIX W UCKYCCTBEHHBIX BOJIOKOH, MJ/IaCTMAcC,
Kay4yKOB.

MexxnipeiMeTHbIE CBSI3U.



Peanu3aiiysi MeXXIipeIMeTHbIX CBsi3eld MPY U3yUeHUU OpraHu4yeckol XMMHU B
10 kJacce OCyILeCTB/sieTCS uUepe3 UCIO/b30BaHUWE Kak OOL[UX eCcTeCTBeHHO-
HayUHbIX TIOHSTUM, TaK W TIOHSITHUM, SIB/SIOLIAXCS CUCTEMHBIMH [Jisl OTAeMbHbIX
TIpeIMeTOB eCTeCTBeHHO-HAyUHOTO LUK/IA.

OOb11ue ecTeCTBeHHO-HAyUHbIe TIOHSATHS: siBJieHUe, HayuHbIA (haKkT, TUIOTe3a,
3aKOH, Teopusi, aHa/lu3, CUHTe3, Kjiaccu(uKalysi, MepuoAUuHOCTb, HabmojeH e,
M3MepeHue, SKCIIepUMEeHT, MO/leJTMPOBaHUe.

dusuka: MaTepusi, SHeprusi, Macca, aroM, 93JIeKTPOH, MOJIeKyIIa,
SHepreTUYecKruii ypoOBeHb, BeI[eCTBO, Tes0, O00BEM, arperaTHoe COCTOSTHHE
BellleCTBa, (hr3nuecKre BeJTMUMHbI U eZIMHULIBI UX U3MepeHMUs.

Buosiorusi: kieTka, opraHu3M, Ouocdepa, oOMeH BeleCTB B OpraHu3Me,
doTocuHTEe3, OMONOTMUYECKN AaKTHBHBIe BellecTBa (0OenKH, YTIeBOJbI, JKUDBHI,
(dhepMeHThI).

['eorpadusi: MuHepasbl, TOPHbIE MOPO/IbI, T0JIe3Hble UCKOMNaeMble, TOTLIMBO,
pecypchl.

TexHosorys: TMMIlleBble TIPOAYKTb, OCHOBBI pal[MOHA/NBLHOIO MUTaHUS,
MOTOII[1e CPe/ICTBa, JleKapCTBeHHbIe U KOCMeTUUeCcKUe TperapaThl, MaTepUasbl U3
MCKYCCTBEHHBIX U1 CUHTETUUeCKUX BOJIOKOH.

11 KJIACC
OBIIASAA 1 HEOPTAHNYECKASA XUMUA

TeopeTnuecKue 0CHOBbI XMMUH

XuMUYecKud 3nemMeHT. Atom. fAapo aroma, W30TOMBL.  DIEKTPOHHAas
000/10uKa. JHepreTuyeckre ypOBHH, MOAYPOBHU. ATOMHBIe opburtanu, s-, p-, d-
3/ieMeHTbl. OCOOEHHOCTH pacripe/ie/ieHUsl eKTPOHOB 10 opOuTasisiM B aTomax
3/IeMEHTOB TIEePBbIX YeThIPEX MEePUO0B. DNeKTPOHHAst KOH(MHUTypalysi aTOMOB.

[Tepruoauueckuil 3ak0H U Ilepruoanyeckast cucTeMa XMMHAUECKUX 37IEMEHTOB
O. Y. Menpeneea. CBsi3b MeprogUuYeCKOro 3akoHa U I[leproamyeckor CUCTEMBbI
XUMHUueckux 3nemMeHToB [l. YI. MeHgeneeBa ¢ COBpEMEHHOU TeOpUEN CTPOEHUS
aTOMOB. 3aKOHOMEDHOCTH W3MEHEeHUsI CBOMCTB XUMHYECKUX 3JIEMEHTOB U
oOpa3yeMbIX WMHU TIPOCTBIX W CJIOXKHBIX BEIIEeCTB I10 TPYyMNIaM U II€PHO/aM.
3HaueHue NepruoruuecKoro 3aKoHa B pa3BUTHUH HAYKU.

CtpoeHue BellecTBa. XuUMM4YecKasi CBsi3b. BUAbl XWMHYECKOM CBSI3U
(KOBasieHTHasi HeToJIsipHasi M TIOJISIpHAasi, UOHHAs, MeTa/imdeckas). MexaHu3Mbl
oOpa3oBaHWsl KOBa/JIEHTHOM XUMHYeCcKoW CBs3u (OOMeHHbIE U JIOHOPHO-
aKlenTopHbil). BogopogHass cBsizb. BaneHTHOCTb. 3€KTPOOTPULATeTbHOCTD.
CrerieHb OKUC/IeHYsA. FIOHBI: KATUOHBI Y aHUOHBI.



BemjectBa MOJIEKYy/IIPHOTO Y HEMOJIEKYJ/IIDHOTO  CTPOeHUs.  3aKOH
TIOCTOSAHCTBA COCTaBa BelleCcTBa. THIlbl KPUCTA/VIMUECKHUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BeIL[eCTB OT TUIA KPUCTA/UTMYECKON PEIETKH.

[ToHATHEe O [ucriepCHbIX cucTeMax. VICTUHHBIE W KOJUIOWJHBIE PAaCTBOPHI.
MaccoBas 7071 BeljecTBa B pacTBOpe.

Knaccudukaiys HeopraHu4yeckux COeIUHeHUN. Howmenksnatypa
HEeOPraHWYeCcKWX BellecTB. ['eHeTMUeckasi CBS3b HEOPraHWYeCKUX BeIeCTB,
TIpUHAJ/IeXKaIMX K Pa3/IMYHbIM KJ/1acCam.

Xvumuueckass — peakuusi.  Kraccudukanus — XMMHAYECKWX — peakUdd B
HeOpraHWYeckKOM U OpraHuyeckorM XMMUW. 3aKOH COXPaHeHHs MacChl BeIEeCTB,
3aKOH COXPaHeHUsI U TIpeBpallleHrs SHEPTyUU NP XUMUUECKUX PeakLnsiX.

CKOpOCTb peakiiy, eé 3aBUCMMOCTb OT Pa3MuuHbIX (pakTopoB. Ob6paTrMbie
peakuuu. XuUMHUYeCKOe paBHOBecre. @akKTOpbl, BAUSIOLIME HA COCTOSTHHE
XyUMHuyeckoro paBHoBecus. [1puHiun Jle [lartesnbe.

OnekTponmMTrHyeckas auccorarys. CHUnbHbIe U cy1abble 3nekTponThl. Cpega
BO/JHbIX PaCTBOPOB BeIleCTB: KUC/asi, HeUTpasibHas, 11e/I0YHasl.

OKUC/IUTEIbHO-BOCCTaHOBUTE/TbHBIE PeaKLIUMU.

OKCIepUMeHTa/lbHble MeTOZbl M3YUeHHs BelleCTB W HX M[peBpalleHuM:
neMoHcTpauys Tabmmiy «[leproanueckast cucTeMa XUMUUeCKUX 3y1eMeHToB [I. U.
MeHiesieeBa», HM3yueHHe MoZie/iell KPUCTA/I/IMUeCKUX PeIIEToK, HabmogeHne U
OIMCaHue JIeMOHCTPALIMOHHBIX U JTaDOPATOPHBIX OIBLITOB (pa3/iokKeHHe TIepPOKCH/IA
BOZ0PO/ia B MPUCYTCTBUM KaTaav3aTopa, Orpejie/ieHre Cpe/ibl PACTBOPOB BEIECTB
C TIOMOII[bI0 YHHBEpPCaJbHOTO WHAWKATOPA, peakiuh HWOHHOTO oOMeHa),
ITPOBe/IeHHe TIPAKTHUYECKOM paboThl «B/usiHMe pa3/TMyHbIX (aKTOPOB Ha CKOPOCTh
XMMUUECKOU peakLin».

PacuétHsle 3aauu.

Pacuétel 1O ypaBHeHMSIM XUMHUECKMX peaklud, B TOM UHCJIe
TepMOXMMHUYECKMEe PaCUéTbl, PACYEThl C MCIIO/b30BAHMEM IIOHATHS «MacCoBas
[l0J151 BeI|eCTBa».

Heopranuueckasi Xumusi

Hemetamnbl. Tlonoxkenve Hemeta/sioB B Ilepuoauyeckor  cucreme
xuMHUecKux 3remMeHTOB [. . MeHzeneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB.
du3nuecKkre CBOMCTBA HEMeTas/uiOB. AJUIOTPONUS HeMeTa//IoB (Ha mpumepe
KUCI0pO/a, cephbl, hocdopa v yriieposa).

XUMHUYeCcKre CBOWMCTBa Ba)KHEMWIIIMX HeMeTasuioB (TaJioreHOB, Cepbl, a30Ta,
docdhopa, yriepoja U KpeMHMs)) U MX  coequHeHUM  (OKCHJOB,
KMCJ/IOPO/ICO/Iep KalliuX KUC/IOT, BOJOPOAHBIX COeIMHEeHUM ).

[IprMeHeHVe Bay)KHEUIIINX HEMETAa/VIOB U UX COeJUHEHUM.



Metanbl. TlosoxxeHue MeTasyioB B Ileproguyeckoi cucteMe XUMHUUYECKHUX
snemeHTOB [I. V1. MeHgeneeBa. OcoOeHHOCTH CTPOEHUS 3JIeKTPOHHBIX 000JI0UeK
aToMOB MeTtasuioB. Obiiue ¢usnueckrie cBOMCTBa MeTas/uioB. CrlaBbl MeTaslIOB.
D1eKTPOXUMHUUeCKUH Psiji HallpsShKeHU MeTasljioB.

XUMUYeCcKre CBOMCTBA Ba)KHEUIIIMX MeTa/lJIOB (HaTpUM, Ka/lui, KaJbLiUM,
MarHui, aJllOMUHWM, LIUHK, XPOM, Keje30, Me/lb) ¥ UX COeIMHEeHUMN.

O61me criocobbl mosyueHusi Meta/uioB. [IpMeHeHHe MeTasioB B OBITYy U
TeXHUKE.

OKCrepyMeHTa/lbHble MeTOZbl U3yueHWs BeLeCTB U MX TpeBpallleHUN:
M3ydyeHre KOJUleKUuu «MeTauibl U CIUlaBbl», 00pa3l[0OB HeMeTaslyIoB, pellleHre
9KCTIepUMEeHTa/bHBIX 3afiau, HabJitoJieHre M OIMCaHhe JAeMOHCTPAlMOHHBIX U
nabopaTopHBIX OMBITOB (B3aMMOZEMCTBHE THIPOKCHA alIOMUHUS C PacTBOpPaMU
KUCJIOT U 11je/ioueli, KaueCTBeHHbIe peaki[uu Ha KaTUOHbI MeTaslIOB).

PacuétHble 3agauu.

Pacuétbl Macchl BelljeCTBa WM 00BbEMa Ta30B 1O W3BECTHOMY KOJIMUECTBY
BeIlleCTBa, Macce WiM 00BEMY OZHOTO W3 y4YaCTBYIOIIMX B PEaKI[UH BEIECTB,
pacuéThl Macchl (00bEMa, KOJTMUECTBA BEIleCTBa) MPOAYKTOB PeaKI[UH, eC/IM OTHO
13 BellleCTB UMeeT MPHUMeCH.

XuMMA U )KU3Hb

Pob xumumM B obecrieyeHUH SKOJIOTMUeCKOM, SHEePreTHUecKod U THIeBOU
0e30I1acHOCTH, PA3BUTHM MeAUIMHBLL. [IOHSATHE O Hay4yHBIX MeTOZAaX ITO3HAHMS
Bell[eCTB U XMMUYECKUX peaKiyil.

[MpencraBnennss 06 OOIMMX HAay4YHbIX TIPUHLMIIAX — ITIPOMBIIIIEHHOTO
MoJTyYeHUs1 BOXKHENIIINX BellleCTB.

Ye/sioBeK B MHUpe Bell[eCTB M MaTepuasoB: Ba)KHeMllle CTpOUTe/bHbIe
MaTepuasbl, KOHCTPYKIIMOHHbIe MaTepuasibl, KpacK, CTeK/J0, KepaMHKa,
MaTrepuasbl [/l 371eKTPOHUKH, HaHOMaTepUasibl, OpraHu4yeckve WU MUHepa/ibHble
yA00peHusl.

XyUMUsSI M 3/I0pOBbe Ue/iOBeKa: ITIpaBW/a HCIIO/b30BaHUSI JieKapCTBEHHbBIX
TIperapaToB, MpaBH/ia 6e301acHOr0 MCITO/Ib30BAHMS TPerapaToB OBITOBOM XUMUH
B TTIOBCe/JTHEBHOM >KU3HHU.

MexnpegMeTHbIe CBA3U.

Peanmm3aiiusi  MeXIIpeJMeTHBIX  CBsi3eld MpU  uU3yueHUW 0Oielt u
HeopraHWyecKon XuMuM B 11 Kjacce oCyIecTB/sIeTCSl uepe3 MCI0/Ib30BaHHe Kak
OOIMX  eCTeCTBEHHO-HAayUHBLIX IIOHATHM, TaK MW TIOHATHM, SIB/ISTFOIIMXCS
CUCTeMHBIMHU [1JIs1 OT/Ie/IbHBIX TPeIMETOB eCTeCTBeHHO-HayYHOT0 LIUK/Ia.

OO0iie ecTeCTBeHHO-HayuHble TIOHATHS: HAy4YHbIN (DAKT, TUIIOTe3a, 3aKOH,
Teopusl, aHa/lu3, CHUHTe3, KiaccuduKaiys, TepruoJUYHOCTb, HabmoieHue,
9KCIIePUMEHT, MO/leJTMPOBaHUe, U3MepeHUe, siBIeHUe.



dusrKa: MaTepusi, SHepPIusi, Macca, aToM, 3/IeKTPOH, MPOTOH, HEUTPOH, WOH,
W30TOM, PaIMOaKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUeCKUI ypPOBeHb, BelleCTBO, TeJlo,
00BEM, arperaTHoe COCTOSIHUWE BeINeCTBa, (hH3uuUecKre BeIMUMHBI U eUHUIIBI UX
M3MepeHNs], CKOPOCTb.

buonorusi: KieTka, oOpraHu3sM, 5KOcucTeMa, Ouocdepa, Makpo- W
MHKPO3/IeMeHTbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHU3Me.

[eorpadusi: MuHepasibl, TOPHbIE MOPO/IbI, T0Jie3Hble UCKOTIaeMble, TOTLIMBO,
pecypchl.

TexHOOrKsA: XYUMHUUeCKasi MPOMBILIIEHHOCTb, MeTa/lyprus, NpOU3BO/[CTBO
CTPOUTENBHBIX MaTepUasioB, CEeIbCKOXO3IMCTBEHHOE MPOM3BOJCTBO, MHUILEeBast
TIPOMBIIIJIEHHOCTh,  (papMalleBTHUecKasi  MPOMBIILIEHHOCTb,  MPOW3BO/ICTBO
KOCMeTHUYeCKUX TiperapaToB, TPOM3BO/ICTBO KOHCTPYKIIMOHHBIX MaTepUasioB,
3/IeKTPOHHAs TIPOMBIIIEHHOCTb, HAHOTEXHOJIOT M H.



I[IJTAHAPYEMBIE PE3YJIBTATBI OCBOEHHMA ITPOI'PAMMEBI 110 XUMUN
HA BA30BOM YPOBHE CPEIHEI'O OBLJEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJ/IbTATBI

®I'OC COO ycraHaBmvBaeT TpeOOBaHHA K pe3ylbTaTaM OCBOEHUS
oOyyJaronMMuCsl TporpaMM CpefHero o0Ijero o0pa3oBaHusl (JTMYHOCTHBIM,
MeTanpeJIMeTHbIM W MOpeAMeTHbIM). HayuHO-MeTonWueCcKOM OCHOBOU /ISt
pa3pabOTKU TIIaHUPYEMbIX pe3yJ/IbTaTOB OCBOEHUsI TIPOTrpaMM CpefiHero o0irero
o0pa3oBaHUs SIB/ISIETCSI CUCTEMHO-ZesITe/IbHOCTHBIN MOAXO/.

B cooTBeTcTBUM C CHUCTEMHO-JeSTe/TbHOCTHBIM TMOAXOAOM B CTPYKTYpe
JIMYHOCTHBIX pe3y/IbTaTOB OCBOEHUsI TpejMeTa «XHMHs» Ha ypPOBHE CpeJHero
ob1iero o6pa3oBaHUs BbiZie/IeHbI CJIe/IyIOIIYe COCTABJISIOIIHE:

0CO3HaHHEe OO0yUaroUMHUCSI POCCUMCKON TpakJaHCKOH HIeHTHYHOCTH —
TrOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbHOCTH Y CaMOOTIpe/ie/IeHUI0;

Ha/IMuMe MOTHBAL[MU K 00yUeHHIo;

1[e/IeHaripaB/IeHHOe pa3BUTHe BHYTPEHHUX YOeXAeHUN JTMUHOCTA Ha OCHOBE
K/TIOUEBBIX [[eHHOCTEeH M UCTOPUUYECKHX TPaAULii 6a30Boi HayKW XUMUM;

TOTOBHOCTb U CIIOCOOHOCTH OOYyUarol[uXCsl PYKOBO/CTBOBAaTbCS B CBOEH
JesITeTbHOCTU 1[€HHOCTHO-CMbIC/IOBBIMU yYCTaHOBKaMH, MNPUCYILIUMU L€JI0CTHOU
CUCTeMe XMMHUeCKoro oOpa3oBaHus;

Ha/IMuHe MpaBOCO3HAHUS SKOIOTMUECKOH KYJIbTYpPhl U CTIOCOOHOCTH CTaBUTh
1[eJTM U CTPOUTH >KU3HEHHbIe MJIaHBbl.

JINYHOCTHBIE pe3y/bTaTbl OCBOEHUSI TpeaMeTa «XHWMUS» TOCTUTAKOTCS B
eIMHCTBe yueOHOM ¥ BOCTIMTATENBbHOW [eATeTbHOCTH B COOTBETCTBHUH C
I'YMaHUCTUUECKUMU, COLIMOKY/IbTYPHBIMH, 1YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
W WJeasaMd POCCHMCKOrO TPaXkJaHCKOrO OOIecTBa, MPUHATBIMU B O0O0IIeCTBe
HOpMaMHd W  TpaBUJAMH  TIOBEJI€HHUS,  CIIOCOOCTBYIOIUMHU  ITIpolleccam
CaMOMO3HaHUsl, CaMOpPa3BUTHS U HPABCTBEHHOTO CTaHOBJEHUSI JIMYHOCTHU
00yuaroLuXxcsl.

JIMYHOCTHBIE pe3y/nbTaTbl OCBOEHUs MpeAMeTa «XHUMUSI» OTpPaKaroT
c(hOpMHPOBAaHHOCTb OIbITA I[103HABATE/JbHOW U TMPAKTUUYECKOU [IesiTeTlbHOCTH
00yuaroluXcs 10 pean3ayy TIPUHSATLIX B 0OI[eCTBe 1IeHHOCTeH, B TOM UKCJ/Ie B
YacTu:

1) rpax/1aHCKOr0 BOCTIMTAHUSA:

0CO3HAHUS1 00YYAIOIIMMUCS CBOMX KOHCTUTYI[MOHHBIX TTpaB U 00sI3aHHOCTEH,
YBa)KeHUsI K 3aKOHY Y TIPaBOIOPSKY;

Mpe/iCTaB/JeHUs] O COLMA/JbHBIX HOPMax W MOpaBWlaX MEXK/IAYHOCTHBIX
OTHOLLIEHUM B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOW [esTe/TbHOCTH TIpHU CO3[aHUN
yu4eOHBIX TPOEKTOB, pellleHWH YueOHbIX W TI03HABaTe/bHBIX 3afiay, BBIMTOTHEHUN
XUMHUECKUX IKCTIEPUMEHTOB;

CrIOCOOHOCTU TIOHMMaTh YW TIPUHUMATb MOTHBBI, HaMepeHUs, JIOTUKY U
apryMeHThI [PYTUX TIPU aHajin3e pa3/InuHbIX BUIOB yueOHO /esaTeTbHOCTH;

2) IaTPHMOTHYECKOTO BOCIIMTAHUA:

I[EHHOCTHOTO OTHOIIIEHUSI K WCTOPUYECKOMY ¥ HayuyHOMY Hac/eJuio
OTeUeCTBeHHON XUMUHU;

yBaKeHUsI K TIpOLieccy TBOpuecTBa B 00/aCTM TeOPUM U TPaKTHUYeCKOro
NIpUMeHeHHsI XMMHH, OCO3HAaHUs TOTO, UTO AOCTH)KeHWs HayKu eCTb pe3yJ/bTar
IATeNbHBIX ~ HaOMOJeHuN, KpPOTOT/IMBBIX  3KCIIEPUMEHTA/TBLHBIX  TIOMCKOB,
TIOCTOSTHHOT'O TPY/Za YUEHBIX 1 TIPAKTUKOB;

WHTepeca W T[I03HaBaTe/lbHBIX MOTHBOB B TIOJyU€HHWH U TIOC/IEeAYIOIEeM
aHa/iM3e UH(OPMAIMU O Tepe/ioBbIX JOCTKEHUSIX COBPEMEHHOW OTeueCTBEHHOU
XUMHH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

HPABCTBEHHOT'O CO3HAHMS, STHUECKOT0 TTIOBEe/IEHHST;

CrIoCOOHOCTH OLleHUBAThb CUTYAl[UH, CBsSI3aHHbIe C XUMUUYECKUMU SIBIEHUSIMH,
Y TIPUHMMATh OCO3HAHHBIE pellleHHs, OPUEHTHUPYSCh Ha MOpPa/ibHO-HPaBCTBEHHbIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OI|eHWBAaTh CBOE TIOBe/IeHHe W TIOCTYNKH CBOMX TOBapHIIeid C
MO3UIMM HPaBCTBEHHBIX M TPABOBbIX HOPM M OCO3HaHWeE IIOCTe[CTBUN ITHUX
TOCTYTIKOB,;

4) dpopmupoBaHus Ky/JIbTYPHI 310POBbA:

MOHWMaHWs I[eHHOCTel 370poBoro W 0Oe3ormacHOro obOpa3a  JKU3HH,
HeoOXOUMOCTH OTBETCTBEHHOTO OTHOIIIEHWS K COOCTBEHHOMY (PH3HUECKOMY U
TICUXUYECKOMY 3/I0POBBIO;

cobrofieHrst TipaBua  Oe3ormacHOro OOpalleHusi C BeIecTBaMd B OBITY,
TIOBCEeTHEBHOM >KW3HU U B TPYZ0BOH /leATeTbHOCTH;

MOHWMAaHWSA 1[€HHOCTH TIPaBWI WHAWBU/YA/JIbHOTO U  KOJUIEKTUBHOTO
6e3011acHOTO0 MMOBe/IEHHS B CUTYAIUSAX, YTPOKAIOIIUX 3[J0POBBIO U YKU3HHM JIIO/IEH;

OCO3HAHUS TIOC/IeICTBUNM W HENpUSATHS BPeJHBIX TPUBbIUEK (yroTpebsieHus
aJIKOT0J151, HADKOTHUKOB, KypeHWUs1);

5) TPyAOBOr0 BOCITUTAHMS:

KOMMYHMKAaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-HMCC/IeZi0BaTeTbCKOM
AesiTeIbHOCTH,  OOII[eCTBEHHO — TI0JIe3HOM, TBOPUECKOW W JPyruxX BUJaX
NesiTeTbHOCTY;

YCTAHOBKM Ha AaKTHUBHOE ydyacThe B pellleHuH TNpaKTUYeCcKux 3a7au
ColMa/IbHOM HallpaB/eHHOCTH (B paMKax CBOEro KJacca, IKOJIbI);



MHTepeca K MPaKTUYeCKOMY H3yueHHuro npodeccuii pa3MuHOro pojia, B TOM
Yl1C/ie Ha OCHOBe TIPUMeHeHUs TIpeJMeTHbIX 3HaHUM 110 XUMUY;

yBa)KeHUsI K TPYAY, JIFOJSIM TPy/ia U pe3y/bTaTaM TPY/JOBO#1 /1esiTe/IbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpDY MHAMBUya/JbHOM TpaeKTOpUU
obpa3oBanus, Oyayieii mpodeccun W peanu3arii COOCTBEHHBIX >XM3HEHHBIX
TJIAHOB C YUYETOM JINUYHOCTHBIX UHTEPEeCOB, CIIOCOOHOCTel K XUMUH, UHTEPeCOB U
notpeGHOCTe 0011]eCTBa;

6) 3K0/1I0rHYeCcKoro BOCIIUTAHHUSA:

9K0JIOTUYECKH 1le/iecoobpa3HOro OTHOIIeHUs] K TIpUpojie, Kak HCTOUHHKY
CYILL[eCTBOBAHUS JKHU3HU Ha 3eMJie;

MOHMMaHUsI T/I00a/bHOTO XapakKTepa SKOJOTMYecKuX mpobseM, BIHSHUS
5KOHOMUYECKHUX TIPOLIeCCOB Ha COCTOSIHUE MPUPOIHON U COLUAIBHOM Cpe/ibl;

OCO3HaHUSI HeOOXOAWMOCTU UCTIOIb30BaHUSl [JOCTKEHUM XUMHUU [IJIst
pelilieHus1 BOIIPOCOB PALIMOHATBHOTO TIPUPO/I0TI0Tb30BaHMS;

AaKTUBHOTO HETpUSITUS  [IeHCTBUM, TIPUHOCSIUX Bpell  OKpY>Karole
MIPUPOZHOM Cpefie, YMeHUsI MPOTHO3UPOBATh Heb/aromnpusiTHbie SKOJI0THYecKue
TOC/Ie/ICTBUS TPeIIPUHUMaeMbIX elCTBUM U TIpeJoTBpallaTh UX;

Ha/IMUMsi pa3BUTOTO SKOJIOTMUeCKOTO MbIIIIeHHS], SKOJIOTMUeCKOi KYJIbTYPBHl,
OTIbITA JesiTeTbHOCTU 9K0JIOTUUEeCKOMH HaTpaBJ/IeHHOCTH, yMeHUsI
PYKOBO/JICTBOBaTLCSI UMHU B T03HaBaTe/IbHOW, KOMMYHHUKATUBHOW U COL[MA/IbHOU
MpaKTHUKe, CMOCOOHOCTM Y yMEeHUs aKTMBHO TIPOTHBOCTOSITH  UJ€O0JIOTUU
xemodobuu;

7) LeHHOCTH HAayYHOTr'0 TI0O3HAHUS:

cchOpMHUPOBAaHHOCTA MHPOBO33DEHHsI, COOTBETCTBYIOIL[ETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAyKHU U 00I111eCTBeHHOW TIPAaKTHKY;

MOHUMaHUs CrelUPUKN XUMUM KaK HAayKd, OCO3HAaHUs €€ pOoJu B
dbopMHpOBaHMY pal[MOHAIBLHOTO HAYYHOTO MBIIIEHUS, CO3[aHUM 1IeJIOCTHOTO
Tipe/iCTaBieHnst 00 OKpy»)KarollleM MHpe KaK O eAMHCTBe MPUPOZbI U uesioBeKa, B
MO3HAaHWU TIPUPOAHBIX 3aKOHOMEpPHOCTeM W pellleHuH TIpobjeM coxpaHeHust
TIPUPOZHOTO PaBHOBECHSI;

ybexnéHHOCTH B 0CO0OM  3HAUMMOCTA XWMHUHM [JiIl  COBpPEeMEeHHOM
[[UBU/M3A[UM: B €€ TyMaHUCTUUECKOW HarpaBieHHOCTH W Ba)XKHOW pOJMU B
CO37IaHUM HOBOI 0a3bl MaTepHaIbHOUW KYJIbTYPhI, PEIIeHHH I'100anbHBIX Po0ieM
YCTOWUMBOI'O Pa3BUTHSI Ue/0OBEYECTBA — ChIPDhEBOM, SHEPreTUYEeCKOM, MUILEBOM U
9KOJIOTMYeCcKor 06e30MacHOCTH, B pa3BUTHH Me[WIIMHbI, 0bOecrieueHur YCIOBUM
YCIeIHOTO TPyJa U 9KOJOThYecku KOMGOPTHON JKU3HU KaK[Oro ujeHa
o0111eCTBa;

eCTeCTBeHHO-HayYHOM TI'DaMOTHOCTH: TIOHMMaHUsi CYIIHOCTH MeTO/IOB
MO3HaHUSI, UCTIO/Ib3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIO/h30BaTh



To/TlyuyaeMble 3HaHUsA i aHaiu3a U 00BsICHEeHUS sIBJIEHUH OKPY»Kalolllero Mupa 1
TIPOMCXOAAIINX B HEM W3MeHeHH, yMeHus JleflaTb 000CHOBaHHbBIE 3aK/TFOUeHHs Ha
OCHOBe HayuHbIX (AKTOB UM UMEIOIMXCA [JaHHBIX C 1IeJIbI0  TTOy4YeHUs
ZOCTOBEPHBIX BHIBO/IOB;

CIOCOOHOCTH CaMOCTOSITeJTbHO HCIO/Ib30BaTh XMMHUYECKHEe 3HaHWS  [IJIs
peliieHusI Ipob/ieM B peaslbHBIX KU3HEHHBIX CUTYalUsX;

MHTepeca K M03HAHUIO U UCC/Ie/[0BaTebCKOM IeTeTbHOCTY;

TOTOBHOCTH U  CIIOCOOHOCTM K  HETNpPepbIBHOMY  00pa3oBaHHIO M
caM0o00pa30BaHUI0, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHWUH 10 XUMHU B
COOTBETCTBHUHM C )XKU3HEHHBIMU TIOTPeOHOCTIMY;

MHTepeca K 0CO0EHHOCTSIM TpyJia B Pa3/iMuHbIX cdepax npodecCcHoHaTbHOM
JesITeIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATHI

MerTamnpeameTHbIe pe3yibTaThl OCBOeHUsI yueOHOro TpegMeTa «XUMHsS» Ha
ypOBHe cpefHero obiriero o6pa3oBaHusi BK/IFOUAIOT:

3HauMMble i1 (OPMHUPOBAaHMS  MHPOBO33DEHHSI  OOyUaroIuXxcs
MEXIUCIUATIIMHAPHBIE (MeXKITpeJIMeTHbIe) OOIjeHayUHble TOHSITHS, OTPa’kKarolfre
1[eJIOCTHOCTh HAyUHOM KapTWUHbl MHpa U CIeLU(PUKy MeTOJ0B TMO3HaHUs,
MCI0J/Ib3yeMbIX B eCTeCTBEHHBIX HayKax (MaTepus, BeleCTBO, SHeprusi, siBjieHue,
MpOLIecC, CUCTeMa, Hay4HbIA (haKT, TIPUHLIUII, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCiefloBaHue, Hab/roieHre, U3MepeHue, SKCIIePUMEHT U JpyTHe);

yHUBepcabHble yueOHbIe [elicTBUs (TT03HaBaTe/bHbIE, KOMMYHUKAaTHBHEIE,

peryasiTUBHbIE), obecrieunBaroIIyie dbopmupoBaHue (GyHKLMOHATBHOU
I'PaMOTHOCTH U COLIMA/TbHOW KOMITeTEHI[UM 00yUaroIuxcs;
CIIOCOOHOCTh 00yuaroImuxcst WCII0/Tb30BaTh OCBOEHHbIEe

MEXXIUCIATIIMHApHbIe, MUPOBO33PEeHUYECKHe 3HAHUS M YHHBepCa/bHble yueOHbIe
JIeUCTBUS B IMO3HABATe/IbHOU U COLMA/IbHOM TIPaKTHKe.

MeTtanpeqMeTHble pe3yabTaTbl OTpaXkalOT OBJlaJleHhe YHHBepCa/JlbHbIMU
yu4eOHbIMA  TIO3HABATE/NbHLIMM, KOMMYHUKATUBHBIMH U PeTy/ISATUBHBIMU
JIeICTBUSIMU.

OBnagenue YHHBepCa/IbHbIMHU y4eO0HbIMH Mo3HaBaTe/IbHbIMU
e CTBUSMM:

1) 6a3o0BbIe JIOTHUECKHE AeHCTBHA:

CaMOCTOSITe/ILHO  (DOpPMy/IMpOBaTh W aKTyaJM3UpoBaTh  Mpobsemy,
BCeCTOPOHHE e€ pacCMaTpUBaTh;

omnpefie/iATh LA [AesiTe/IbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPUM WX
JNOCTW)KEHHS], COOTHOCUTD Pe3yJ/IbTaThl AesiTe/TbHOCTHU C TTIOCTaB/IeHHBIMU LIe/ISIMU;

WCIIO/Ib30BaTh MPU OCBOEHWM 3HAHWM MPUEMBI JIOTUYECKOTO MBILIIEHUS —
BbIJIe/ISITh XapaKTepHble MPU3HAKU TMOHSTUM U yCTaHAB/IMBaTh WX B3aUMOCBS3b,



HCTI0/Tb30BaTh COOTBETCTBYIOIME TIOHATUS i O0BSICHEHUS OT/ebHBIX (PAKTOB U
SIBJIEHUM;

BbIOMpATh OCHOBAaHWS W KDUTEPUM [/ KIaCCU(PUKAI[MK BEIIeCTB U
XMMUUECKHX peaklyii;

yCTaHaB/IMBaTh TMPUUMHHO-C/IE/ICTBEHHbIE CBSI3U MEXAY U3ydyaeMbIMU
SIBJIEHUSIMU;

CTPOUTH JIOTUUECKUe PpacCyKieHusi (MHJyKTHBHble, JeyKTUBHbIE, TIO
aHa/IOTMM), BbISB/IATb 3aKOHOMEDHOCTH M TIPOTHMBOPEYMS B pPacCMaTpHBaeMbIX
sSIBJIEHUSIX, (D)OPMYJIMPOBaTh BbIBO/IbI U 3aK/IFOUEHUSI;

MIPUMEHSITh B MPOLIECCEe TT03HAHUS, UCIIO/Ib3yeMble B XUMUM CUMBOJIMUECKUE
(3HaKOBBIE) MO/Ie/H, TIPe0OPa30BbIBaTh MO/Ie/TbHbBIE TIPe/[CTaBIeHUs] — XUMUUeCKU
3HaK (CMMBOJI) »3JleMeHTa, XuUMuueckas ¢GopMysa, YypaBHEHHE XUMHUUeCKOH
peakiuy — TIpU pellleHWH y4eOHBIX T103HaBaTe/bHBIX W TPAaKTUUeCKUX 3ajady,
MIPUMEHSITh Ha3BaHHbIe MOZie/IbHbIe TIPe/ICTaB/IeHUs /151 BbISIBJIEHUS] XapaKTepPHbIX
TIPU3HAKOB U3yuaeMbIX BeIl|eCTB U XUMUUeCKUX pPeakIivi.

2) 0a3oBbBIe HMCC/Ie 0BaTe/IbCKHE AeHCTBUA:

B/JIaZieTh OCHOBaMH METO/IOB HAyUHOTO TMO3HaHUSI BeIeCTB U XUMHUECKUX
peakiyu;

(dbopMyIMpOBaTh LieJiv U 3a/iaur UCC/e0BaHUSI, UCTI0/Ib30BaTh MOCTaB/I€HHbIE
U CaMOCTOSITeJTbHO C(OpMy/MpOBaHHbIE BOIPOCHI B KaueCcTBe WHCTPyMEHTa
MO3HAHWSI ¥ OCHOBBI /11 (DOPMUPOBAHUS TUIIOTE3bI 110 TPOBEPKe MPaBUILHOCTU
BbICKA3bIBa€MbIX CY>K/I€HUW;

BJaZieTh HaBbIKaMU CAMOCTOSITeJTbHOTO TIJIaHMPOBaHUSI W TPOBeJeHust
yUeHHYeCKHUX SKCIIePUMEHTOB, COBEpIIIeHCTBOBATh YMeHUsI Hab/ro[aTh 3a XOZ0M
npoLjecca, CaMOCTOSITe/IbHO TIPOrHO3WpOBaTh €ro pe3yJbTaT, (POpPMYJIMPOBaTh
0000111eHUST ¥ BBIBO/IbI OTHOCUTETHHO OCTOBEPHOCTU Pe3y/IbTaTOB MCC/IeJOBaHMS,
COCTaB/ISATH 000CHOBAHHBINM OTYET O MPO/eTaHHOM paboTe;

nmpuoOpeTaTh OIBIT YUEeHHYeCKOW HCCIelI0BaTe/IbCKOM U TTPOEKTHOM
NesiTeIbHOCTH, TIPOSIBJIITE  CTIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEJIEHOMY
MOMCKY METO/IOB pellleHus] TIPpaKTUYeCKUX 3aj/lau, TPUMEeHEeHWIO0 pa3/InuHbIX
MeTO/IOB ITO3HAHMSI.

3) pabora c uadopmarueii:

ODWEHTHPOBAaTbCSI B PAa3/IMUHbIX HCTOUHUKAX UWHGoOpMaluu (HayuyHO-
TOMyJ/IsIpHAasl  JIMTepaTypa XWMHUECKOTO COJ/Iep>KaHUsl, CIIPpaBOUHbIe TOCOOHs,
pecypcbl VIHTepHeTa), aHaIM3UPOBaTh MH(OPMALMIO pa3/UYHbIX BUIOB U (opM
Trpe/iCTaB/ieHus], KPUTHUUECKU OLIeHUBaTh eé JIOCTOBEPHOCTb U
HeTpOTUBOPEUUBOCTh;



cdopMy/IpoBaTh 3arpochl U TIPUMEHATh pa3/IiuHble MeTOZbl MPH TIOMCKe U
orbope wuHbOpMaIMK, HEOOXOAWMMOW [/ BBINOJHEHHs Y4eOHBIX 3ajau
OIpezie/IEHHOIO THIIa,

npuobpeTaTh OIBIT MCIOJb30BaHUSI MH(POPMAaI[MOHHO-KOMMYHHKATUBHbIX
TeXHOJIOTMM U Pa3/IMUHBIX TTOUCKOBBIX CHUCTEM;

CaMOCTOSITE/ILHO ~ BBIOMpaTh  OMNTHMalbHyI0  (OpMy  TIpeZCTaB/IeHUs
uHbopMalyu (cxembl, TpadyKU, AUArpaMMbl, TaOMHILIbI, PUCYHKH U APYTHe);

WCTO/Ib30BaTh HayuHbIM s3bIK B KauyecTBe CpeACTBa Mpu paboTe cC
XMMUUeCKOM HWH(OpMaluel: TMpUMeHSITb MexXIpeaMeTHble (dbusrueckve U
MaTeMaTUueCKre) 3HaKd ¥ CUMBOJIbI, (hOpMy/ibl, abOpeBUaTypbl, HOMEHKIATypy;

WCTI0/Ib30BaTh W TIpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUECKHE CpeZCTBA
HaTJIIZTHOCTH.

OBnajeHHe YHUBePCA/IbHBIMA KOMMYHHKATUBHBIMH JAeHCTBHUAMM:

3aJjaBaTh BOIPOCHI M0 CYIIECTBY 00Cy>KJaeMoi TeMbl B XOZie [Uajiora u/vuam
MUCKYCCUW,  BBICKa3biBaTh  WJleH, (GOpPMy/IMpOBaTb CBOU  IPEJIOYKEHHS
OTHOCHTEJTLHO BBITIOJTHEHUS MTPEe/IJIOKEHHOU 3a/1aum;

BBICTYTIaTh C Tpe3eHTal[del pe3y/IbTaTOB I03HABaTE/IbHOW JesTe/IbHOCTH,
TI0J/TyUeHHBIX CAaMOCTOSITe/IbHO UJTM COBMECTHO CO CB@DCTHHUKAMU TIPU BBITIOTHEHUH
XUMHUUECKOTO KCTiepuMeHTa, TIPAaKTUUeCKol paboThl 10 MCC/eJOBaHUIO CBOMCTB
H3yJaeMbIX Bell[eCTB, peaau3aljii yueObHOTo mpoeKTa U (OpMy/IMpOBaTh BBIBOZbI
Mo pe3y/abTaTaM TPOBEAEHHBIX HMCC/IeOBAHUN MyTEM COTJIaCOBAHHS TO3ULIAN B
xo/le 006CyXIeHUsI 1 00MeHa MHEHHUSIMH.

OBajileHHe YHUBEPCA/ILHBIMHU Pery/isiTHBHBIMH /IeHCTBUSIMU:

CaMOCTOSITe/IbHO TUIAHUPOBAaTh U OCYILECTB/STh CBOKO IT103HABATE/IbHYIO
NesiTe/IbHOCTh, OMpeZiesisiss eé Tield W 3a/laud, KOHTPOJMPOBaTbh M II0 Mepe
HEeoOXOUMOCTH KOPPEKTHPOBAaTh IIpe/jlaraeMblii  a/IfOPUTM  IeMCTBUMA TpH
BLITIOJIHEHUM YUYeOHBIX M HCCAe[0BaTe/IbCKUX 3a7ad, BbIOMpaTh Haubosiee
3¢ deKTHBHBIN Crocobd MX pellleHHsI C yYETOM TIOJMyueHHUs] HOBBIX 3HAHUU O
BeIIeCTBaX U XUMHUUECKHUX PeaKI[UsX;

OCYIIIeCTBJISITh CAMOKOHTPOJ/Tb CBOEM JleATe/TbHOCTH Ha OCHOBE CaMOaHa/M3a
W CaMOOI|eHKH.

INPEJAMETHBIE PE3YJ/IbTATDI

10 KJ/TACC

[IpegMeTHble pe3y/bTaThl OCBOeHMs1 Kypca «OpraHuueckass XAMHUSI»
OTPa’karoT:

chOpMHUPOBAaHHOCTb  TIPeZCTaB/IeHUM O XHUMHUUECKOM  COCTaBJsitolei
eCTeCTBeHHO-HAayUHOM KapTHHbI MWpa, pPOAM XUMWUM B TO3HAHUU SIBJIEHUM



NpupoZibl, B  (OPMUPDOBAHUM MBIIUIEHUSS W  KYJbTypbl JIMUHOCTH, €&
(byHKI[MOHATBHOM IPaMOTHOCTH, HeOOXOIUMOM [I/1s pellieHus MPaKTUYeCKHX 3a/iau
M 9KOJIOTHYeCK 0O0CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/[0POBBIO M TIPUPOHOM
cpefe;

B/aZleHUe  CUCTEMOW  XUMUYECKMX  3HaHWW, KOTOpas  BKJ/IKOYaeT:
OCHOBOMOJIArarwIue TOHATUS (XMMUUECKWH 3JIEMEHT, aTOM, 3JIEKTPOHHasi
00oJ10uKa aToMa, MOJIeKyJ1a, BaJleHTHOCTb, 3/IEKTPOOTPULIATe/IbHOCTh, XUMUUeCKast
CBsI3b, CTPYKTypHasi ¢opmysa (pa3BEpHyTasi U COKpallléHHasi), MOJib, MOJISIpPHasi
Macca, MOJIAPHBIM O00BEM, YIJIEPOAHBINM CKeneT, (yHKIMOHa/bHAs TPYIIIa,
pajiviKas, U30Mepusi, U30Mepbl, TOMOJIOTUYECKUN DSifi, TOMOJIOTH, YIJIeBOJOPOJbI,
KUCJIOPOJ, U a30Tcofepykalye COeIUHEeHUs, MOHOMEpP, TOJIMMep, CTPYKTYpHOe
3BEHO, BBICOKOMOJIEKY/ISIDHbIE COeIMHEHHsI); TEOPHUU U 3aKOHBI (TeOpUsi CTPOEHUS
opraHuyeckux BellecTB A. M. ByTiepoBa, 3aKOH COXpaHeHHsI MacChl BeleCTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XHMMHW; MHUDPOBO33pDeHYecKue 3HaHus,
JeXkale B OCHOBE TMOHUMAaHWS MNPUYUHHOCTM M CHUCTEMHOCTH XUMWYECKUX
sIBJIeHWH, (DaKTO/OrMUeCKue CBelleHusI O CBOWMCTBax, COCTaBe, MOJy4YeHUM U
6e30IMacHOM HCIIO/Ib30BaHUN Ba)KHEUIIIMX OPraHUYecKHUX BeIecTB B ObITY H
MPaKTUYECKOM [esiTe/IbHOCTH YesI0BeKa;

c(hOpMUPOBAHHOCTb YMEHUW BBISIB/IATb XapaKTepHble MPU3HAKWA TOHSTHM,
yCTaHaB/IMBaTh UX B3aUMOCBSI3b, WCII0/b30BaTh COOTBETCTBYIOIME TOHSTHS TMPHU
OMMCaHWUU COCTaBa, CTPOEHHUS U MpeBpalljeHuH OpraHuueCKUX COeIMHEHNH;

c(hOpMUPOBAHHOCTbL YMEHUW WCIO/b30BaTh XUMHUECKYH) CUMBOJIUKY [JIsi
COCTaBJIeHHUsI MOJIEKY/SIPHbIX M CTPYKTYPHBIX (pa3BEpPHYTOM, COKpaIEHHOM)
dbopMyn opraHMYecKMx BelIeCTB W ypaBHEHUM XUMMWYECKUX peakiui,
W3roTaB/JWBaTh MO/Ie/Td MOJIeKYJl OPraHUYeCcKUX BeIeCTB /i WIHOCTPAluU HUX
XHMMUUECKOTO Y TTPOCTPAHCTBEHHOT'O CTPOEHMS;

c(hOpMUPOBAHHOCTbL YMEHUIM yCTaHaB/IMBaThb MPHUHAJJ/IEXXHOCTb W3yUeHHbIX
OpraHMYecKux BelecTB MO0 WX COCTaBy U CTPOEHUIO K Orpefe/iéHHOMY
KJIacCy/Tpynme coefuHeHur (yr/ieBO4OpOAbl, KHUCIOPOJ M a30TCOZeprKaljue
COeIMHEHUsI, BBICOKOMOJIEKY/ISIDHbIE COeJVWHEHMs1), [aBaTb KM Ha3BaHUs MO
cuctematndyeckod HomeHknatype (IUPAC), a Takke TNpUBOJUTH TPUBHAJ/IbHbIE
Ha3BaHUsl OTHAE/IbHbIX OpPraHUYeCcKUX BelecTB (3TW/eH, MpOMU/eH, alleTU/eH,
TUIEHIJIMKOJIb, TJ/IMLIepWH, (eHos, dhopMasberusi, aleTaabAeru]i, MypaBbUHas
KUCJIOTa, YKCYCHasi KMC/I0Ta, OJIeMHOBAasi KWCJ/I0Ta, CTeapUHOBast KMC/I0Ta, TIF0KO03a,
dbpyKTO3a, Kpaxmari, Lie/1/lt0/103a, TJIULWH);

chOpMUPOBAHHOCThL YMEHUsI OlpeJeNsiTh BUAbl XUMUYECKOW CBSI3U B
OpraHhuYeCKuX COoeIMHeHUsIX (OJWHApHbIE U KPATHbIE);



chOpMUPOBAHHOCThL yMeHUsI TIPUMEHSTb TI0JIO)KEHUS] TEeOpUU CTPOEHUs
opraHnyeckux BeirjecTB A. M. ByTtiepoBa /i1 00bsiICHeHHsI 3aBUCHMOCTUA CBOMCTB
BeILleCTB OT UX COCTaBa U CTPOEHMUSI; 3aKOH COXPaHEeHUsI MaCChl BEIlleCTB;

chOpMUPOBAaHHOCTb ~ YMEHMM  XapaKTepu30oBaTb  COCTaB, CTPOEHHUE,
dur3nueckue U XUMHUYECKHWe CBOMCTBA TUITMYHBIX Mpe/CTaBUTe/el pPa3/MYHbIX
K/IaCCOB OpraHWYecKWX BelllecTB (MeTaH, 3TaH, 3TW/EH, MPOIWJIEeH, al|eTUJ/IEH,
byTtaguen-1,3, metunOyrtagueH-1,3, 6eH30/7, MeTaHO/, 3TaHOM, STHIEHT/IUKOJIb,
I/IMLEepUH, (PeHOJI, alleTajlb/erusi, MypaBbMHasi U YKCyCHas KUCJIOTBI, TJIFOKO3a,
KpaxmaJl, 1[eJI/It0/103a, aMUHOYKCYCHast KUCJI0Ta), WITFOCTPUPOBATh TeHETUYECKYHO
CBSI3b M€Ky HUMH YPaBHEHHUSIMU COOTBETCTBYIOLIMX XUMHUUYECKUX peakUil C
MCII0/Ib30BaHNeM CTPYKTYPHBIX (Dopmy.J;

cchOpMUPOBAHHOCTh YMEHUSsI XapaKTepPU30BaTh UCTOUHWKU YTIJ/IeBOJOPOAHOTO
Celpbsi  (HeTh, TIPUPOAHBIA Ta3, Yrojib), CIOCOOBI WX IepepaboTKu M
MpakTUUeCcKoe MprMeHeHHe MPOAYKTOB repepaboTKy;

chOpMUPOBAHHOCTh YMEHHM TPOBOZUTL BBIUMCAEHUS T0 XUMUUYECKUM
ypaBHeHUsIM (Macchbl, 00bEMa, KOMUeCTBAa MCXOZHOTO BeIeCcTBa WM MPOAYKTa
peakiMi TI0 HW3BECTHBIM Macce, OO0bEMY, KOJIMUECTBY OJHOTO W3 HCXOJHBIX
Bell[eCTB WM MPOAYKTOB peakiun);

chOpMHPOBAaHHOCTL YMEHHMM BJ/aJIeTh CHUCTEMOM 3HAaHHWH 00 OCHOBHBIX
MeTO/laX HayuHOTO TMO3HaHUsl, UCTI0JIb3YeMbIX B XUMHUU TIPU U3yUeHUHU BelleCTB U
XUMHUUECKUX sIB/IeHUH (Hab/Tio/jeHre, u3MepeHne, SKCIIepUMEHT, MO/Ie/TMPOBaHHE),
WCI0/Ib30BaTh CUCTEMHbIE XHWMWUECKUe 3HaHUsl [Jis TPUHATUS pelleHud B
KOHKDETHBbIX JKW3HEHHbIX CUTyalusX, CBSI3aHHbIX C BellleCTBAMHU M UX
TIpUMeHeHueM;

cchopMHUPOBAHHOCTh YMEeHMI COO/IOaTh TIpaBU/Ia MOTb30BaHUS XUMHUECKOH
ToCyZioli W JlabopaTOpHBIM 00O0py/I0BaHWEM, a TaKXKe IIpaBH/Ia OOpalleHus C
BeI[eCTBAMM B COOTBETCTBUU C WHCTPYKI[USMHU TIO BBITIOJTHEHUIO J1ab0paTOPHBIX
XUMHUYECKHUX OIbITOB;

chOpMUPOBAaHHOCTh yMEHUH TIJIAHUPOBaTh U  BBITIO/IHATh XUMUUECKUM
3KCIepUMEHT (TIpeBpalljeH1s OpPraHuyeCcKUX BelleCcTB MPY HarpeBaHUM, MOJTydeHue
3TU/IeHa W WU3y4YeHue ero CBOWCTB, KaueCTBEHHble peaKluM OpraHu4ecKux
BeIIeCTB, ZieHaTypalys Oe/lKOB TpYM HarpeBaHWM, I[BeTHbIe peakiuu Oe/ikoB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKWA Oe3oracHocT Tipu oOpaiieHdd C
BeIlleCTBAMM U 1abopaTOpHbIM 000pyZIOBaHHWEM, MPEeACTAB/ATL Pe3y/IbTaThl
XMMUUECKOTO 3KCreprMeHTa B (opMe 3anvCh ypaBHEHHWW COOTBETCTBYIOIIUX
peakiyii ¥ (hOpMyJIMpPOBaTh BbIBO/IbI HA OCHOBE 3TUX Pe3yJ/bTaTOB;

chOpMUPOBAHHOCThL yMEHUN KPUTUYECKU aHa/M3UPOBaThb XHWMUUECKYIO
vH(boOpMalMIo, TIOly4yaeMyr U3 pa3HbIX MCTOUHHMKOB (CpeAcTBa MacCOBOM
uH(popmaluu, IHTepHeT U Apyrux);



chOpMHUPOBAaHHOCTh ~ yMeHUM  cOOMofaTh  TpaBua  IKOJIOTHUYECKU
1[e/1ecoo0pa3Horo TIOBefieHHs B OBITY U TPYAOBOM [JesSTeIbHOCTH B I[e/ISX
COXPaHEeHUsI CBOEro 3/I0POBbSI U OKDPY’Karollled TPUPOJHOM CpeJbl, OCO3HAaBaTh
OMAaCHOCTb BO3/IeCTBUS HA >XMBbIE OPraHW3Mbl OMpe/le/IEHHBIX OpPraHUYeCcKuX
BeIl[eCTB, MOHUMasi CMbICT TIoKaszaTess IT/IK, MoscHITh Ha mpuMepax CIIoCoObI
YMEHbIIIeHUs1 Y TIpe[OTBPAIlleHUsI KX BPEJHOTO BO3/JEWCTBUSI HAa OPraHUu3M
YyesI0BeKa;

A7isi 00yuarolmxcs C OrpaHMYeHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: yMeHUe
MPUMEHSITb 3HaHHS 00 OCHOBHBIX [JOCTYMHBIX MeTO/Aax I103HAHUSI BeIeCTB U
XUMHUYECKHUX SIBJIEHUY;

IJIST  C/IETIbIX YW C/Ia0OBUAAIIMX OO0YyUaroluXcs: YMeHHe WCII0/Ib30BaTh
pesibehHO-TOUeUHYI0 cucTeMy 0b603HaueHw JI. Bpaiins as 3armicyu XUMHUUeCcKUX

dbopmy..
11 KJTACC

ITpemMeTHBIe pe3y/bTaThl OCBOeHUs Kypca «OOmias ¥ HeopraHuveckasi
XHAMUSI» OTPakaror:

c(hOpMHUPOBAaHHOCTb  TpPEJCTaB/JI€eHUM: O XUMHUECKOW COCTaBJISIOLLIEN
eCTeCTBEHHO-HayYHOM KapTWHbI MWpa, POJM XHMHW B TO3HAHWUW SIBJIEHUU
npupojbl, B (OPMHUPOBAHMM MBIIUIEHUSI W KyJbTypbl JIMUHOCTH, €&
(byHKI[MOHAIBHOM T'PaMOTHOCTH, HEOOXOIUMOM [I7Is pellieHUsl PaKTHUeCKUX 3a/jau
M 9KOJIOTHYeCK 0O0CHOBAHHOTO OTHOIIIEHWSI K CBOEMY 3/[0POBBIO M TIPUPOHOM
cpefe;

B/IaJleHMe  CUCTeMOM  XWMHWYeCKHWX  3HaHWM, KOTOpasi  BKJ/IKOYaeT:
OCHOBOTIOJIararoiye MOHATUS (XUMHUYeCKUM 3/IeMeHT, aToM, M30ToI, S-, p-, d-
9JIEKTPOHHbIE OpOWTAaM aTOMOB, HWOH, MOJIEKYJa, MOJib, MOJISIPHBIA 00BEM,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATE/IbHOCTb, CTEeHb OKUC/IEHUsl, XUMHUUeCKasi CBS3b
(KoBaneHTHasi, MIOHHasi, MeTa/lyInueckasi, BOAOPO/IHas1), KpUCTa/l/IMuecKast peliéTka,
TUNBl ~XUMWUECKUX  peakliuM, pacTBOpP, 9SJIEKTPOJMTBI,  HEe3JIEKTPOJIUTHI,
/7IEKTPOJIMTUYECKasi IUCCOLMALUS, OKHUCJ/IUTe/b, BOCCTaHOBUTE/b, CKOPOCTb
XMMUUECKOM peakluM, XUMHUeCKOe paBHOBECHe); TeOpUM U 3aKOHbI (Teopus
3/IeKTPOJIMTUUECKON [TUCCOLMALM, TiepuoAaudeckut 3akoH [I. V. MeHpeneeRa,
3aKOH COXPaHeHMWs MacChl BeIlleCTB, 3aKOH COXPaHeHUs W TIpeBpallleHus] SHepPruu
MpY XMMMWYECKUX PpeaklUsX), 3aKOHOMEPHOCTH, CHMBOJIMUECKHUU SI3bIK XUMUH,
MUPOBO33PDEHUYECKME 3HAHHUS, Jie)Kalllieé B OCHOBE TOHWMaHUsi MPUYMHHOCTU U
CUCTeMHOCTU XHMMUUYECKHX SIBJIeHUM, (PaKTOJOTUUeCKre CBeleHUsI O CBOMCTBAX,
cocTaBe, T0/Ty4eHUH U 6e301acHOM UCTIOh30BaHUM BaXKHEUIIINX HEeOPTaHUYeCKUX
BeIIeCTB B OBITY ¥ MPaKTUUeCKOU JiesiTe/IbHOCTU UeI0oBeKa;



chOpMUPOBAaHHOCTh YMEHUW BBISIBJIATb XapaKTepHble MNPU3HAKU TTOHSITUM,
yCTaHaB/IUBaTh UX B3aUMOCBSI3b, WCIOJb30BaTh COOTBETCTBYIOIME TOHSTHS TMPHU
ONMCaHWW HEOPTaHWYEeCKUX BeIeCTB U UX MpeBpall|eHul;

c(hOpMUPOBAaHHOCTb YMEHUW WCI0/Ib30BaTh XMMUUECKYI0) CHUMBOJIMKY ISt
cocTaB/ieHdss (opMys BellleCTB UM ypaBHEHUM XUMHUUECKHUX  peaklui,
cuctematnyeckyro HoMeHKNIaTypy (IUPAC) v TpuBHasibHble Ha3BaHUsI OTHE/IbHBIX
HeOpPraHWYecKUX BelecTB (yrapHbld Tra3, YIJIEKUMC/IbIM ra3, aMMHUaK, TalléHast
W3BECTh, HeraléHasi U3BeCThb, MUTheBasi CO/A, MUPUT U IpyTHe);

c(hOpMUPOBAHHOCTb YMEHUH OIpe/ie/isiTb BaJleHTHOCTh U CTeleHb OKUC/IeHUS
XUMHUYECKHX 3JIEMEHTOB B COEIMHEHUSIX Pa3/IMYHOrO0 COCTaBa, BUJ, XWMUUECKOU
CBsA3U (KOBa/IeHTHasl, MOHHAs, MeTa/JInuecKasi, BOJJOPO/IHas) B COeJUHEHUSX, TUII
KPUCTA/VIMUECKOU PpeIlETKM KOHKDETHOrO BellleCTBa (aTOMHasi, MOJIEKYyJ/sipHas,
VMOHHasi, MeTa/l/In4yecKas), XapakTep CpeJbl B BOAHBIX pacTBOpaXx HeOpPraHUYeCKUX
COoeIMHeHUH;

c(hOpMHPOBaHHOCTH yMEeHUU yCTaHaB/IUBAaThb TIPUHA/|/IEXKHOCTh
HEeOPraHWYeCcKWX BelleCTB MO KX COCTaBy K OMNpeAeéHHOMY KjacCy/rpyrie
CcoeIMHEHWH (MPOCThIe BeIeCcTBa — MeTa/llbl U HEMeTasllbl, OKCU/Ibl, OCHOBaHMS,
KHUC/IOThI, aM(OoTepHbIe TUAPOKCH/IbI, CON);

c(hOpMUPOBAHHOCTb YMEHUW PacKpbIBaTh CMbIC/ MePUOAUUeCKOoro 3akoHa [l.
V. MeHiesieeBa U IeMOHCTPHUPOBATh €r0 CUCTEMAaTH3UPYIOIIYI0, 00BICHUTE/TbHYIO
Y TIPOTHOCTUUECKYIO (PYHKI[WY;

chOpMUPOBAHHOCTb YMEHUM XapaKTepu30BaThb 3/€KTPOHHOE CTpPOeHUe
aTOMOB XUMHUECKHUX 3jieMeHTOB 1-4 mnepuosoB Ileprognueckor CHCTEMBI
XuMuueckux s7eMeHTOB [I. VM. MeHjeneeBa, MCMOJb3ys MOHATUSA «S-, p-, d-
3JIEKTPOHHBIE opbuTtamm», «9HepreTuyeckKue YPOBHU», OOBSACHATB
3aKOHOMEPHOCTH U3MEHEeHUs] CBOMCTB XUMHYECKUX 3/IEMEHTOB U UX COeJUHEHUU
0 Tepuozam v rpynmnam Ileppognueckon cucTeMbl XUMHUYECKUX 3/1eMeHTOB /1. .
MeHpesneeBa;

chOpMHUPOBAaHHOCTh ~YMEHHIH  XapaKTepu30BaTh (OMHCBLIBAThH)  0OIIMe
XMMUUEeCKHMe CBOMCTBA HEOpPraHWUYeCKUX BeIleCTB  pa3/IduHbIX  KJIAaCcCOB,
MOATBEPXKAaTh CYI[eCTBOBaHWE TeHeTUUeCKOM CBSI3M MeX/y HeopraHhyeCKUMHU
Bell[eCTBaMU C MOMOILIbI0 YPaBHEHU COOTBETCTBYIOL[UX XUMHUUYECKUX PeaKlvi;

chOpMUPOBAHHOCTh YMeHMsT K/acCU(ULIMPOBATh XUMHUYECKHe peakluu TI0
pa3/IMUHbIM MpPU3HaKaM (YMCIYy YW COCTaBy pearvdpyrolliydX BelleCTB, TEIJIOBOMY
3¢ heKTy peakiuv, U3MEHEHHUIO CTelleHell OKUC/eHHsS 3/IeMEeHTOB, 00paTMMOCTH
peakiluM, YUaCTUI0 KaTaJan3aTopa);

chOpMUPOBAHHOCTL YMEHUW COCTaB/ISITh YpaBHEHHUs DPeaklyi pa3/MuHbIX
THUTIOB, TIOJTHbIE W COKPAII[EHHbIe YPaBHEHUs PeakIii MOHHOTO 0OMeHa, YUMThIBast
YC/IOBUS, TIPU KOTOPBIX 3TH PeakKLiuM UAYT [10 KOHIIA;



chOpMUPOBAaHHOCThL yMEHUI TIPOBOJIUTh peakiuM, TOoTBepXKAatolue
KaueCTBeHHbI COCTaB pa3/IMYHbIX HeOpraHWYecKHWX BelecTB, pacro3HaBaTh
OTbITHBIM MYTEM HOHbI, TIPUCYTCTBYIOIIIE B BOJHBIX PaCTBOpPAaX HEOpraHUYeCcKux
BeIIeCTB;

chOpMHUPOBAaHHOCTh ~yMEHUM paCKpbiBaTh CYIIHOCTb  OKHC/IUTEbHO-
BOCCTAHOBUTE/IbHBIX PeakKldii MOCpPeICTBOM COCTaBJIeHUsI 3/IeEKTPOHHOTO OajaHca
3TUX peakLu;

cchOpMHPOBAHHOCTb YMEHUN 00BSICHATH 3aBUCHMOCTb CKOPOCTH XMMHYECKOM
peakiu OT pPa3/InyHbIX (PAaKTOPOB; XapaKTep CMell[eHUs] XUMHUUYeCKOTr0 paBHOBECHS
B 3aBUCUMOCTH OT BHeIlIHero Bo3zercTBus (mpuHiun Jle Illatenbe);

chOpMUPOBAaHHOCThL yYMEHUI XapaKTepu30oBaTb XHWMHUUeCKHe TIpOliecChl,
Jie>kalljye B OCHOBe TPOMBILLIJIEHHOTO TIO/yueHusl CepHOM KWC/IOThI, aMMHakKa, a
Takke C(hOPMHUPOBAHHOCThL TIpeACTaBieHHN 00 00X HAay4YHbIX MPUHIUIAX U
9K0JIOTHYEeCKUX TTpobyieMax XUMHUUeCKOoro IPOr3BO/[CTBa;

chOpMUPOBAHHOCThL yYMEHUM TPOBOJUTL BLIUUC/IEHHSI C WCII0/b30BaHUEM
TIOHATHUST «MaccoBasi [10Jisl BellleCTBa B PacTBOpPe», 0OBEMHBIX OTHOIIEHUN Ta30B
TIPU XUMHUYECKUX PeakKI[HsiX, MacChl BeIlecTBa WM 00bEMa ra3oB 0 U3BECTHOMY
KOJTMUeCTBY BeIleCTBa, Macce WaM 00BEMY OJHOTO M3 yUaCTBYIOIIMX B peaklUu
BeII[ecTB, TeryioBoro 3¢d@ekTa peakiiud Ha OCHOBe 3aKOHOB COXpaHEHHUsS] MacChl
Bell[eCTB, TIpeBpallleHUsi U COXpPaHeHUsl SHepruy;

cchopMHUPOBAaHHOCTh YMEeHMI COO/IOATh TIpaBU/Ia MOTb30BaHUS XUMHUECKOMH
MOCy/Io W JlabopaTOpHbIM 00OpyJOBaHHEM, a TaKXKe TpaBWIa OOpalleHusi C
BeIl[eCTBAMM B COOTBETCTBUU C WHCTPYKI[USIMHU TIO BBITIOJIHEHHUIO 1ab0paTOPHBIX
XUMHUYECKUX OITbITOB;

chOpMUPOBAaHHOCThL YMEHMWM TIAaHUPOBaTh W  BBITIOJIHATh XUMUUYECKUM
9KCTMepUMeHT (pas3/io’keHre TepOKCH/a BOJOpOJa B MPUCYTCTBMM KaTaau3aTopa,
oripefieJieHHe Cpe/ibl pacTBOPOB BeIIeCTB C TIOMOIbIO YHHUBEPCA/LHOTO
WHAWKATOpa, BIWsSHYE Pa3/MYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW peakivy,
peakIMi HMOHHOTO oOMeHa, KaueCTBeHHbIe peakIMM Ha Cy/bdhaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, pellleHHe 3KCIepuMeHTa/lbHbIX 3a7iau I10
TeMaM «MeTannbel» U «HemeTanibl») B COOTBETCTBUM C TIPaBH/IaMU TEeXHUKU
Oe30macHOCTH TIPU 00pallleHnH C BeIrjeCTBaMU M JIabopaTOpHLIM 000pYZOBaHHUEM,
TIPe/ICTaB/ISITh pe3y/abTaThl XUMHYECKOTO SKCreprMeHTa B (opme  3armcu
ypaBHEHUM COOTBETCTBYIOLIMX peaklUi U (POpMy/IMpOBaTh BLIBOJbI Ha OCHOBE
9TUX Pe3y/bTaTOB;

chOpMUPOBAHHOCThL yMEHUN KDUTHYECKW aHa/M3UpPOBaTh XHWMUUECKYIO
vH(boOpMalMio, TOy4yaeMyr0 U3 pa3HbIX MCTOUHHMKOB (CpeAcTBa MacCOBOM
KOMMYyHUKaLuu, IHTepHeT U IpyTUX);



chOpMHUPOBAaHHOCTh ~ yMeHUM  cOOMofaTh  TpaBua  IKOJIOTHUYECKU
1[e/lecoo0pa3Horo TIOBefieHHs B OBITY U TPYAOBOM [eSTELHOCTH B IIeJIAX
COXpaHeHMsI CBOEro 3/I0POBbS U OKPY>Karolled TMPUPOJHOW Cpelibl, 0CO3HABaTh
OMaCHOCTb BO3/EMCTBUS Ha >KHBble OPraHU3MbI OMpe/e/IéHHbIX BellleCTB, TOHUMast
cMbIc/T Tokasarenss ITJIK, MOSCHSTH Ha TIpUMepax CrocoObl yMEHBIIEHUS U
NpeAOTBPAILeHUsI KX BPeJHOT0 BO3/EMCTBUS HAa OPraHW3M YesIOBeKa;

A7isT 00yUaroIUXxCcs C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 3/I0POBbSI: yMeHUe
MIPUMEHSITb 3HaHHS 00 OCHOBHBIX [JOCTYMHBIX MeTO/Aax II03HAHUSI BeIeCTB U
XUMUYECKHUX SIBJIEHUY;

A/l C/IeNbIX U C1aboBUAALIMX OO0yuaroluXcs: YMeHHe HCII0/Ib30BaTh
pesibeHO-TOUeUHYI0 cucTeMy 0603HaueHu JI. Bpaiins A/s 3armicd XMMUYecKuX

dbopmy..



TEMATNUYECKOE INTAHUPOBAHUE

10 K/TACC
Ko/muecTrBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3/e/ioB U TeM (uudpossbie)
Ne n/m Konrposbubie IIpakTuueckue
NpPorpamMMsbI Bcero oOpa3oBaTe/IbHBIE
padoThI padoTsI pecypcb
Pa3gen 1. Teopernueckue 0CHOBBI OPraHNYeCKON XUMUH
[TpeameT oprannueckoit xumuu. Teopust
1.1 CTPOEeHMs] OpraHuYeCcKuX CoeJUHeHUM A. 3
M. bytneposa
Ntoro no pa3peny 3
Pazpgen 2. YrieBoaopojbl
2.1 [IpenenbHble yrineBog0pOibl — aaKaHbl 2
29 HenpenenbHble yriieBog0pOAbL: alKeHsl, 5 1
asKaJiueHbl, aTKUHbI
2.3 ApomaTtuyeckue yrjieBoJ0po/bl 2
54 [IpypoiHbIE UCTOUHKKH YI/IEBOOPOJOB U 3 1
UX repepaboTka
WNroro no pa3peny 13
Paspgen 3. Kucnopojcoaepxaigye opraHnudyeckye coeJUHeHUs
3.1 Crmprsl. ®eHon 3
39 Anbpaeruzibl. KapboHOBbBIE KUCTOTHI. 7 1
CrnoskHble 3¢upbl
3.3 YrneBogpl 3 1
Wroro no paspeny 13




Pazpgen 4. AzoTcojepikaluye opraHuuecKue coeuHeHH s

4.1 AMuHbI. AMUHOKUC/IOTBL. benku 3
Wtoro no pa3peny 3
Paspgen 5. BbicOKOMOJIeKy/IAPHbIE COeAUHEHMSA

5.1 [Tnactmaccel. Kayuyku. BosokHa 2
Wtoro no paspeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




11 KJIACC

Ko/muecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/esoB U TeM (udposbie)
Ne i/ Kontpoibabie IIpakTHyeckue
NPorpamMMsbI Bcero oOpa3oBaTe/bHBIE
padoTsI padoTsI
pecypchbl
Paspgen 1. Teopernueckue 0CHOBBI XUMHH
Ctpoenue aToMmoB. [Teproanueckuii 3aKoH
1.1 v [lepuoanueckas cucrema XUMUUECKUX 3
snemeHToB /1. 1. MeHpeneeBa
12 CrpoeHue BeliectBa. MHoroobpasue 4
) BeLIeCTB
1.3 XuMHYecKue peakliuu 6 1 1
Nroro no pa3peny 13
Pa3pen 2. Heoprannuyeckas XuMus
2.1 Mertasnibl 6 1
2.2 Hewmetanbl 1 1
53 CBsi3b HEOPraHUUECKUX U OPraHUueCKUX 5
' BELIeCTB
Uroro nio pasgeny 17
Pazpgen 3. XuMus ¥ Ku3Hb
3.1 ‘ XUMUS U )KU3Hb 4
Wroro no pa3peny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







ITIOYPOUYHOE IVTAHUPOBAHUE

10 KJIACC
Ko/muecTBo yacos JJIeKTPOHHBIE
Ne Jara nu¢poBbIe
n/n Tema ypoxa Bcero Konrporeuere  Ilpaxrideckue U3ydyeHHss  oOpa3oBaTe/IbHbIE
padoThI padoTsI pecypesI
1 [IpenMeT opraHUuecKol XuMum, eé 1
BO3HUKHOBEHNe, Pa3BUTHE U 3HaUeHUe
Teopusi CTpoeHNs OpraHu4eCcKUX
2 coenuHeHuii A. M. bytnepoga, eé 1
OCHOBHBI€ T0JI0KeHUsI
[IpencraBnenue o Kaaccudukalyum
3 opraHvueckux BeljectB. HomeHknaTypa 1
(cucTtemaTnyeckasi) ¥ TpPUBUAJIbHBIE
Ha3BaHMS OpraHUYeCcKUX BelllecTB
4 AJIKaHbI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUUECKUH PSifi
c MertaH ¥ 5TaH — NPOCTeUIIre 1
rpe/iCTaBUTe/ N a/IKAHOB
6 AJKeHBbI: COCTaB U CTPOEHUe, CBOMCTBA 1
. OTHW/IEH U NIPOIUJIEH — MPOCTerIIne 1
rpe/iCTaBUTe/N aJIKEHOB
8 I[pakTueckasi pabora Ne 1. «[Tomyuenue 1 1
5TU/IEHa U U3yUeHHe ero CBOKMCTB»
Ankaguensl. bytaguen-1,3 u
9 MeTunbyTaaueH-1,3. [TonyyeHue 1

CHMHTETUUYECKOI'O KayuyKd U pe3WHbI




AJKWHBI: COCTaB ¥ 0COOEHHOCTU CTPOEHHS,

10 TOMOJIOTUUECKUH psifi. ALleTU/IeH —
MPOCTEULLN MpeJiCTaBUTe/Tb aIKUHOB

1 BbrunciieHust o ypaBHEHUIO XMMUUeCKOMH
peakLuu

12 Apenbi: 6eH3051 1 TO/Myos1. TOKCUYHOCTB
apeHoB

13 'eHeTrueckas CBsi3b yIJI€BOJOPO/OB,
MPUHA//IeXKalMX K pa3/IMUHbIM K/1accaM
[Ipypo/iHbIE UCTOUHKKHU YI/IEBOJOPO/OB:

14 TIPUPO/IHBIN ra3 v MOoMyTHbIe HeTsHbIe
rasbl, HeThb U MPOAYKTHI e€ repepaboTku
[IpuposHble UCTOYHUKM YI/IeBOJOPOJOB:

15 TIPUPO/IHBIN ra3 U MOMyTHbIe He(TsIHbIe
rasbl, HeTh ¥ TIPOAYKTHI e€ repepaboTKu

16 KoHTposibHast paboTa 1o paszeny
«YTJIeBOOPOAbI»

17 [IpenenbHbIe OHOATOMHBIE CIIUPTHI:
MeTaHO/ U 3TaHo/. BozpopogHas cBs3b

13 MHoOroaTomMHble CIIUPTHI: STUJIEHTIUKO/b U
[JIULIepUH

19 @deHO: CTPOEHHE MOJIEKY b, (PU3NYEeCKue
1 XMMHUYeCcKHe CBOMCTBa, IPUMeHeHue

20 Anbpaerusbl: hopManbaerus u
aljetasib/ieruz. ALeToH

71 O/IHOOCHOBHBIe TIpe/ie/ibHble KapOOHOBbBIE
KHUCJIOTBI: MypaBbUHas M YKCYyCHast

22 IMpaktuueckast pabora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIOThI»

CTeapI/IHOBaH H OJIeMHOBAA KHCJ/IOThI, KaK

23 TMpe/ICTaBUTE/A BBICIINX KapOOHOBBIX
KUCJIOT

24 Mbi/1a KaK COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, X MOIOLIlee 1elCTBUe
CroskHble 3¢Mpbl Kak MPOU3BOHbIE

25 KapOOHOBBIX KUC/IOT. ['UAPOJTU3 CIIOKHBIX
3¢gupos

26 JKupbl: TuIpon3, NprMeHeHue,
Oronoruueckast poJib >KUpPOB
YTeBoibl: COCTaB, KacCU(UKaIusi.

27 BakHeiiive rpeAcTaBUTeNN: TJIHOKO34,
¢bpykTO3a, caxapo3a

)8 Kpaxmarn u nenmtonosa Kak NpupojHble
MO/IMMePbI
KonTtpospHast pabota 1o paszgeny

29 «Kucnopogcozaepxaiiyie opraHnyeckue
COeIMHEeHUs»

30 AMWHBI: METU/IAaMUH U aHUJTUH
AMMHOKUCIOTHI KakK aM(oTepHbIe

31 OpraHuyecKre CoeIMHeHNs, UX
O6uonoruueckoe 3HaueHue. [TenTuabl

39 besiky Kak npupozHblie
BBICOKOMOJIEKYJISIPHbIE COeJUHEHHS
OcCHOBHbIE TOHATUSI XUMUU

33 BbICOKOMOJIEKY/IIPHBIX COeJMHEeHUH

34 OCHOBHBIE MeTO/Ibl CUHTe3a




BBICOKOMO/JIEKYJIADHBIX COEAHHEHHﬁ.

[TnacTmaccel, KayuyykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34



11 KJIACC

Ne
n/n

Tema ypoka

XUMUUeCKUl 371eMeHT. ATOM. D/1eKTpPOHHast
KOH(Urypaiusi aToMOB

KosnuecTBo uacoB

KonTpoibHbIe
Bcero P
padoThI

IIpakTHyeckue
padoTsI

Jdara
U3ydeHHs

JJIeKTPOHHbIE
nu¢poBbIe
oOpa3oBaTe/IbHbIE

pecypchl

[Teproguueckuii 3akoH 1 [Teproanueckas
CUCTeMa XMMHUUeCKUX 3yieMeHToB [1. U.
MeHnpeneeBa, Ux CBSI3b C COBDEMEHHOMN
Teopuel CTpOeHUs] aTOMOB

3aKOHOMEPHOCTH U3MeHeHUs1 CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB U UX COeIMHEHUM 10
rpyIinam U rnepuozam. 3HaueHue
MeprUoINueCcKOoro 3aKOHa U CUCTeMBI
XUMUYecKux 31eMeHToB /[I.11. MeHeneesa B
Pa3sBUTUM HAYKU

CrtpoeHue BewjecTBa. XuMuueckast CBsi3b, eé
BU/Ibl; MeXaHU3Mbl 00pa30BaHUs
KOBaJIeHTHOH CBsi3U. BozioposiHast cBsizb

BasnieHTHOCTB. DJIeKTPOOTPULIATE/IbBHOCTD.
Crenenb okucnenuvs. Bemjectsa
MOJIEKYJIIPHOI'O ¥ HEMOJIEKYJIIPHOTO
CTpPOeHUs

ITonsTHe 0 AWUCIIEPCHBIX CUCTeMaX.
WctuHHBIE U KOJJIOUHbI€ PACTBOPLI.
MaccoBas A0JId BellleCTBa B paCTBOpe

Knaccuduikaiys 1 HoMeHK/aTypa




HeOopraHn4eCKux COEAHHEHHﬁ. I'eHeTHuecKas
CBsA3b HEOPraHWYEeCKHX BelleCTB, pa3/IMYHbIX
KJ/1aCCOB

Knaccudukaius XuMuueckux peakiiyi B
HeopraHuuyecKou ¥ OpraHu4eckou XUMHH.
3aKOH COXpaHeHHs1 MacChl BellleCTB; 3aKOH
COXPaHeHHs U TIpeBpallieHUsl SHepruu npu
XUMHUYECKUX PeaKIusixX

CkopocTb peakiuu. O6paTMble peakijiu.
XuMHU4YeCKoe paBHOBeCHe

10

[TpakTrueckas pabota Ne 1. «BnusiHue
pa3/InyHbIX (aKTOPOB Ha CKOPOCTh
XUMHUYECKON peakiin»

11

OnekTponuThyeckast auccouuanusi. [loHstre
0 Bo/Iopo/iHOM Toka3atese (pH) pactBopa.
Peakuyiu uoHHOTO 0OMeHa. ['uzapom3
OpraHuYecKrx ¥ HeOpraHMuyeckux BellecTB

12

13

14

OKHC/UTeTbHO-BOCCTaHOBUTE/TbHBIE
peakiuu. [ToHsITHE 00 3/1€KTpOIM3E
pacryiaBoB ¥ PacTBOPOB COJieit

KoHTposipHast paboTa 1o pasgemny
«Teopetrueckrie 0OCHOBbI XUMUM»

Mertanbl, ux nosuoxxenve B [leproauueckon
cucTeMe XUMUYeCcKux 3/1eMeHToB /1. 1.
MenzieneeBa 1 0COOEHHOCTH CTPOEHUsI
aromoB. OO1ue ¢u3ruecKre CBOMCTBA
MeTaJl/IOB

15

CrisiaBbl MeTasl/IoB. BJ'IeKTpOXI/IMI/I‘-IECKI/Iﬁ pAA




16

HarpsbKeHHUM MeTaslioB

XHMHUUecKre CBOMCTBA BaYKHEHIIINX
MeTaslIoB (HaTpuH, Kaauk, Kaabluii, MarHUM,
aJIFOMUHUN) U UX COeJuHeHUN

17

18

19

XHWMHUUeCKre CBOMCTBA XpOMa, MeJI U UX
coeZIMHeHUM

XyMHUUecKre CBOMCTBA I[UHKaA, yKese3a U UxX
coeZIMHEeHUM

ITpakTrueckasi pabota Ne 2. "PerieHue
9KCTIepUMEeHTa/IbHBIX 3a/1ad 110 TeMe
«Metannb»"

20

HemeTannel, X NOJI0KEHNE B
[Teproanueckoi cucTeMe XUMHAUYECKUX
snemeHTOB [I. 1. MeHpeneeBa v
0COOEHHOCTH CTPOEHHUSI aTOMOB

21

dusnuecKre CBOMCTBa HEMeTallIoB.
Annotporvsi HeMeTaslI0B (Ha puMepe
KMC/I0po/ia, cepbl, hocdopa U yrieposa)

22

23

XHWMHUUeCcKHe CBOMCTBA Ta/IoreHoB, Cephbl U UX
coeZIMHEeHUM

XuMurueckue CBOMCTBa a30Ta, pocdopa u ux
COoeZIUHEeHUMN

24

XHUMHUUeCcKue CBOMCTBA yTrjiepoja, KpeMHUs 1
WX COeJJMHEeHUU

25

26

[TpriMeHeHre BaXKHEUILIMX HEMEeTaJlJIOB U UX
coeIMHEeHUM

OO6o011ieHMe U cUCTeMaTH3alis 3HAHUH 110
Teme «HemeTasuibl». BLIUKCIEHHS TI0




yPaBHEHHUSIM XUMUUECKUX peakLi 1
TePMOXHMUUECKUE PaCUETHI

ITpakTrueckasi pabota Ne 3. «PerieHue

27 3KCIIepUMeHTabHbIX 3aJau 10 TemMe 1
"Hemetasibr"»

)8 KonTposbHast paboTa 1o TeMam «MeTasibh» 1
u «Hemetasib»

79 Heoprannueckyvie 1 opraHAyeckye KUCIOThI. 1
Heopranuueckue 1 opraHriueckrie OCHOBaHUS
AMdoTepHble HeopraHuJecKre 1

30 opraHuueckue coeguHenus. ['enetnueckas 1
CBS13b HEOPraHW4eCKUX U OpraHuyecKux
Bell|eCTB
Posb xviMum B obecrieueHNH 3K0I0THUeCcKoH,

31 9HEepPreTUUeCKOU M MHUITIeBOM 0e30MacHOCTH, 1
PasBUTUU MeJJALIHBI
[MTpexcTaBnenyst 00 0OIIMX HAYYHBIX

32 TIPUHLIUIAX [IPOMBILLIJIEHHOIO I10/TyYeHUs 1
Ba)KHEHIIIMX BellleCTB

33 YesioBeK B MUpe BellleCTB U MaTepUaioB 1

34 Xumus U 34,0pOBbe YyesioBeKa 1

OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME







YYEBHO-METOJNYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLJECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbI /I YYEHUKA

» Xumus, 11 knacc/ Pyasutuc I'.E., @enpaman @.I7., AKiioHepHOe 00111eCTBO
«3patenbCTBO «IIpocBellieHye»
Xumust, 10 knacc/ Pygsuruc I'.E., ®enpaman .I7., AkijoHepHOe 00II[eCcTBO

«3patenbCTBO «IIpocBelieHre»

METOINYECKUWE MATEPUAJIbBI V11 YUUTEJIA

1. Xumust. [Tnanvpyemble pe3ynbTatel. CrcTeMa 3a/jaHuii. 8—9 Knacchl: mocobue
A1t yautesneit o6ijeobpa3oBat. yupexxaenuii / A. A. KaBepuHa, P. I'. MiBaHoBa, /1.
FO. lo6bpoTun; oz, pea. I'. C. Kosaneoii, O. b. JloruHoBoii. — M.:
[Tpocserenue. — 2013. — 128 c.

2. Xumusd. Tematrueckuid KOHTposib. 8—9 kiaccel / A. A. KasepuHa, I'. H.
MomnuanoBa, M. I'. CHactuHa. — M.: HatimonansHOe oOpa3oBanue, 2022. — 160 c.
(®I'OC. TemaTueCKr KOHTPOJIb).

3. Job6potuH [I. FO. KonTponupyroiras GyHKIUS IKOTbHOTO XUMUUYECKOTO
sKcriepumenTa // Xumus B wkoste. — 2017. — Ne 3.

4. Epeirun M. I1., HIumkuea E. A. MeToivKa peliieHust 3a7jau 1o XUMHH: yueo.
nocobue /17151 CTy/IeHTOB TieJl. UH-TOB T0 O1OoJ1. U XuM. criel]. — M.: TIpocBelijeHue,
1989. - 176 c.

5. 3710THUKOB J. I'. X¥MUUeCcKuil SKCrIepUMEHT Kak CrieliupruyeckKuii MeToz

oOyuenwusi // IlepBoe ceHTsIOpsi. — 2007. — Ne 24,



6. MomuanoBa I'. H., CHactuHa M. I'. Ko/mmuecTBeHHbIE OTHOIIIEHUS B XUMUU //
Xumus 11 IKOJIbHUKOB. — 2020. — Ne 4.,

7. O6mas MeToavka obyuenusi xumuu B 1ikose / P. T'. ViBaHoBa, H. A.
TopoawoBa, . FO. [JobpotuH u ap.; nog pex. P. I'. iBanoBoii. — M.: [Ipoda,
2008. — 319 c. (Poccwmiickas akagemusi oOpa3oBaHus — yunTesito). A.A. KaBepuHa,
P.I'. eaHoBa. I'n. HopmaTtuBHas 6a3a XxumMHuueckoro obpa3oBaHusl B CpefHei
LIKOJIe.

8.Xumus. PerieHne 3a7iaH1i OBBILLIEHHOTO U BBICOKOT'O YPOBHS CJIOXKHOCTH.

Kak rmonmyuntb MakcuMasibHbIN 0at Ha EI'D: yueb. mocobue / A. A. KaBepuHa,

I'. H. Mosuanosa, H. B. Ceupugenkosa, C. B. CraxaHoBa. — M.: IHTe/1eKT-

LeHTp,

2015.-216c.

DU PPOBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbBI CETA
NHTEPHET

https://myschool.edu.ru/
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