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INOSAACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1O XWUMHM Ha YypOBHe cpeaHero o6iero o6pa3oBaHUs
pa3paboTaHa Ha ocHoBe dPezpepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «006
obpazoBannu B Poccuiickoii @ezepariui», TpeboBaHUi K pe3yibTaTaM OCBOEHMS
denepanbHON 00pa3oBaTeIbHOM TMpOrpaMMbl CpefHero o0ijero oOpa3oBaHUs
(®OIT COO), mpeacraBneHHbix B desepasbHOM  TOCYJapCTBEHHOM
obpasoBarenbHOM cTaHZapre COO, c¢ yuérom KoHieniuu mperno/jaBaHus
yueOHOrO TipeiMeTa «XHUMUsi» B 00pa3oBaTe/lbHBIX OpraHusaiusx Poccuiickoi
denepaliyy, peanu3yloIIMX OCHOBHble o0Opa3oBaTe/ibHble TIPOTpaMMbl, U
OCHOBHBIX TIONOXKeHUW «CTpaTerud pa3BUTUS BOCIATaHUA B Poccuiickou
®egepaumu Ha nepuof no 2025 roga» (Pacnopsbkenuve IlpaButenbctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHoBYy 1MOAX0/I0B K pa3paboTKe IMpoOrpaMMbl 10 XWUMHH, K OIpefe/eHUI0
o011ieit crpaTeruy 00yueHuUsl, BOCIIMTAHUS U PA3BUTUS 00YUarOI[UXCs CpeACTBaMU
yuebHoro npeameta «Xumusi» st 10—11 kmaccoB Ha 6a30BOM YpOBHe COCTaBUJIU
KoHLernTyanbHble mnonoxkeHuss ®I'OC COO o B3aumoo0ycC/IOB/IEHHOCTH Liefiel,
cofiep)kaHusi, pe3ynbTaToB OOyueHHsT W TpeOOBaHW K YPOBHIO TOATOTOBKH
BBIITyCKHUKOB.

XrMHueckoe oOpa3oBaHue, roTyuyaeMoe BbIITyCKHUKaMH
o61ieobpa3oBaTe/ibHOM  OpraHMW3allvd, SIB/ISeTCS HeoThbeM/IeMOM UacThi0 MX
obpazoBaHHOCTH. OHO CAY)KUT 3aBepIIAIOIIMM 3TalloM peaju3alud  Ha
COOTBETCTBYIOIL[eM eMy 0a30BOM YpOBHe K/IHOUeBbIX IIeHHOCTeM, MPUCYIUX
L[eJIOCTHOM CHUCTeMe XUMHUUecKoro o6bpa3oBaHus. OTU 1[eHHOCTHM KacaroTcs
TI03HAHMS 3aKOHOB MPHUPO/BI, (HOPMUPOBAHHUS MHUPOBO33PeHHs U 00ITel KyIbTyphbl
Yye/ioBeKa, a TakKKe 9KOJOrHUYecKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3[JOPOBbI0O U TIPUPOJHOU cpeZie. Peanu3yeTcsi xumuueckoe obpa3oBaHue
oOyyJaroIuxcss Ha ypoBHe cpefiHero obiilero oOpa3oBaHusl CpeJCTBaMU yueOHOro
npeaMera «XHMHUs», COJep)KaHWe U IIOCTPOeHHe KOTOPOro OIpejesieHbl B
rporpaMme MO XMMHUU C YYE€TOM CIlelU(PUKA HayKd XUMHUH, e€ 3HaueHus B
MO3HAHUM TIPUPOZBI M B MaTepualbHON >KU3HU 00IlecTBa, a TakKXe C yUETOM
o0ImMx 1esell U TIPUHLIUIIOB, XapaKTepU3YIOLIMX COBPEMEHHOe COCTOsTHUE
cucteMbl cpefiHero obirero obpa3oBanusi B Poccuiickoit degepariyu.

XuMUSI KaK JIEMEHT CUCTeMbI eCTeCTBEHHBIX HayK WrpaeT 0COOyI0 poJjib B
COBpeMeHHOW I[UBU/IM3aLlM, B CO3ZlaHMK HOBOW 0a3bl MaTepHalbHOW KY/bTYPHI.
OHa BHOCUT CBOU BKJaJ, B (hDOpPMHPOBaHKe pal[MOHATbHOIO HayYHOTO MBIIIJIEHMUS,
B CO3/laHKe L[eJIOCTHOTO TIpeZiCTaB/ieHusi 00 OKpY’KarollleM MHpe Kak O eIUHCTBE
TIpUPO/IbI U YesioBeKa, KOTopoe (opMHpyeTCs B XMMUU Ha OCHOBE TMOHHWMAaHUS
BelLleCTBEHHOI'0 COCTaBa OKPY’KaroLero MUpa, OCO3HAHUSI B3aUMOCBSI3U MEXIY
CTpOeHHEeM Bell[eCTB, UX CBOMCTBAMHU ¥ BO3MOXXHBIMU 00/1aCTSMU IMPYMEHEHUSs.



TecHO B3auMO/IeliCTBYsl C APYTUMM eCTeCTBeHHbIMU HayKaMW, XWMUS CTaja
HEOTheMJ/IeMOM 4acTbI0 MUPOBOU KYJIbTYPhl, HEOOXOJUMBIM YC/IOBUEM YCIIELIHOTO
TPyJ@a W >KU3HU KaKJoro uneHa oOmjectBa. CoBpemMeHHasi XMMHSI KakK Hayka
co3yjiaTe/ibHas, KaK HayKa BbICOKMX TEXHOJIOTMM HallpaB/ieHa Ha pellieHue
ri06anbHBIX Mpo6eM yCTOWUYMBOTO pa3BUTHS Ue/IOBeUYeCTBA — ChIPbEBOM,
9HEpPreTHUeCKOM, MUILeBOM, IKOTOrHUYeCcKoM 6e301MacHOCTH M OXPaHbI 3/10POBbSI.

B cooTtBercTBUM C 0OI[MMU 1e/IAMU W TIPUHIUIIAMHU CpeZiHero 00iiero
obpa3zoBaHus cofep)kaHre npeamera «Xumus» (10—11 Kmaccel, 6a30BbIl YPOBEHb
M3y4eHs1) OPHeHTUPOBAHO MPEUMYI[eCTBEHHO Ha OOIIeKy/IbTYPHYIO TTOATOTOBKY
oOyyJaroImuxcs, HeoOXOAUMYH0O UM [/ BbIPaOOTKM MHPOBO33PEHUECKHX
OpPUEHTUPOB, YCIIEIIHOIO BK/IHOYEHUSI B JKW3Hb COLMyMa, [IPOJOJDKEHHS
o0Opa3oBaHMs B pa3MUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEITOCPECTBEHHO C XUMHEH.

CocTap/isAOIMMMH  TIpeaMeTa  «XUMHSI»  SBJSIOTCA  0a30Bble  KypChl —
«Oprannueckasi xumusi» M «OOillasg ¥ HeopraHuyeckass XUMHUs», OCHOBHBIM
KOMITOHEHTOM CO/Iep>KaHUsI KOTOPBIX SIBJISTFOTCSI OCHOBBI 0a30BOM HAayKH: CUCTeMa
3HaHWI TI0 HeOpraHWUeCKOH XUMHH (C BK/IFOUEHWEM 3HaHWW U3 00IIel XUMHN) U
OpraHhueckou Xxvumuu. @OpMHUpPOBaHME AAHHOM CUCTEeMbl 3HAHWW TPU W3YUYEeHUU
npegMeTa obecrieurBaeT BO3MOKHOCTb PacCMOTPeHMs] BCEro MHOT0o0pasusi
Bell[eCTB Ha OCHOBe OOIIMX TTOHATHH, 3aKOHOB Y TEOPUI XUMUH.

Crpykrypa cozep>XaHust KypcoB — «OpraHuueckass xumusi» U «OOias u
HeopraHuyeckass XUMmusi» C(opMUpOBaHa B TporpaMme MO XUMHM Ha OCHOBE
CUCTEeMHOTO TIOAXOZa K WU3yueHWI0 YyueOHOro wmatepuana u 00yc/ioBIeHa
HUCTOpUYeCKW  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHWMM Ha  OMpeJeéHHbIX
TeOpeTUYeCKUX YPOBHAX. Tak, B Kypce OpraHMYecKOM XHMWUM BelllecTBa
pacCcMaTpUBAIOTCS Ha YPOBHe K/IaCCUUECKOW TeOpUM CTPOEeHUs] OpraHu4ecKux
COelMHEHWW, a TakKkKe Ha YPOBHE CTepeOXUMHUECKUMX W  3JeKTPOHHBIX
Tpe/icTaB/ieHUd O cTpoeHHMU BellecTB. CBeZieHHsI 00 WH3yuaeMbIX B Kypce
BeIlleCTBaxX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPO/IOB /10 CJIOKHBIX OMOJIOTHYECKH
aKTHUBHBIX COeJIMHeHW. B Kypce opraHuMueckoll XWUMWM TIOJIy4alOT pa3BUTHE
copMUpOBaHHbBIE HAa YPOBHE OCHOBHOTO 0011jero obpa3oBaHusi NepBOHaualbHbIe
ripe/iCTaB/IeHUs] 0 XUMUYECKOW CBSI3U, KIaCcCU(PUKALIMOHHBIX TIPH3HAKaX BeIlecTs,
3aBMCHMOCTU CBOMCTB BeILeCTB OT UX CTPOEHHs, 0 XMMHUUYECKOU peaKI[vu.

[Ton HOBBIM yr7IOM 3peHHs B TMpeAMeTe «XWMHsS» 0a30BOro ypOBHS
paccMaTpUBaeTCsl M3yueHHbId Ha ypOBHE OCHOBHOTO o00iero o0pa3oBaHUs
TeOpeTU4YeCcKU maTepuan U (HaKTO/JIOTMUYeCKWe CBeJileHHs O BelllecTBax |
XUMHUECKON peaki[uu. Tak, B UacTHOCTH, B Kypce «OOljasi u HeopraHuyeckas
XUMHS)» O00yYaloIUMCsl TIPe/IOCTaB/IsSIeTCs BO3MOXKHOCTb OCO3HaTh 3HaueHHe
TepUOANUeCKOT0 3aKOHa C 00IeTeopeTHYecKUX W MeTO/0JIOTHYeCKUX TI03ULUH,



riybke TIOHSATH WCTOpHYECKOe U3MeHeHHWe (YHKIMA 3TOro 3akoHa — OT
o6o01maromeit 10 0ObSACHSIOMIeH 1 TTPOrHO3UPYIOIIEH.

EnvHas crcreMa 3HaHMM O Ba)KHEHIIMX BeleCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBAaX U TPUMEHEHUU, a TaKKe O XMMHUECKUX DPeakIUsaX, WX CYIL[HOCTA U
3aKOHOMEPHOCTSX TpOTeKaHusi JoroyHsercs B Kypcax 10 wm 11 kiaccoB
3/IeMeHTaMHM  COJ/iep>KaHusl, WMEIIIUMUA KyJIbTYPOJOTUUeCKUA | TIPUK/IaIHOU
XapakTep. OTU 3HAaHUS CIOCOOCTBYIOT TIOHMMAaHHIO B3aWMOCBSI3M XWUMHU C
IPYTUMU HayKaMH, PAacKpbIBAlOT €€ pOjb B I103HABATEJIbHOM W TIPAKTUUECKOU
JesiTe/IbHOCTU  YeJlIOBeKa, CIOCOOCTBYIOT BOCTIMTAHUIO YBa)KeHUsI K TIPOILECCY
TBOpYECTBa B 00/1aCTH TEOPUM U TIPAKTUUECKUX TIPUIOXKEHWN XUMHH, TIOMOTa0T
BBIITYCKHUKY OpPHUEHTHUPOBATbCS B OOIECTBEHHO U JIMYHOCTHO 3HAUMMBIX
npo0sieMax, CBsSI3aHHBIX C XWUMHeM, KPUTHUYECKH OCMbBICMBaTh MH(OPMAIUIO U
NIPUMEHATb €€ [ TIOTIOJTHeHWsI 3HaHWM, pellleHus WHTeIeKTya/lbHbIX U
9KCTIepUMeHTabHbIX HUCC/e/oBaTe/IbCKUX 3aZiau. B 11e/iom copiep>kaHue yueGHOTO
npegMeTa  «XWUMHSI»  JAHHOTO  YPOBHS  HW3yUYeHWs  OpPHUEHTHPOBAHO  Ha
dbopMrpoBaHre y 00yYarOIUXCsI MHPOBO33PEHUECKON OCHOBBI [jisi TIOHUMAaHMS
dbunocopckux upgeld, TaKMX KakK: MaTepha/jbHOe eJWHCTBO HEOPraHW4yeckoro U
OpPraHUYecKkoro Mupa, OOYyC/IOBJIEHHOCTh CBOMCTB BeI[eCTB WX COCTaBOM W
CTPOEHHWEM, TI03HABAEMOCTb TIPUPOJHBLIX SBJAEHUM ITyTEM JKCIIEPUMEHTa W
pellleHus] TIPOTHBOPEUMM MEXJy HOBbBIMH (akTaMd W TeOpeTHYeCKHUMH
TIpe/ITIOChITKAMH, OCO3HaHKe POJId XUMHUH B PellleHUH SKOJIOTMuecKUx rpobsem, a
Take 1po0bsieM cOepekeHUs] SHEePreTUUeCKUX pPeCypCOoB, ChIpbsl, CO3/IaHHsI HOBBIX
TeXHOJIOTUH Y MaTepHasioB.

B miaHe pelleHWsi 3aZiau  BOCIIMTAHHWS, Ppa3BUTHS U COLIMAIM3aAl[UN
00yuaroluXxcs TMPUHATbIE TPOrPAMMON T0 XWMHH TIOAXOJbI K OTpe/esieHHI0
cofiep)KaHusi Y TIOCTPOeHUsi TipeAiMeTa TpeAyCcMaTpUBalOT (HOpMUpPOBaHUE
yHUBepCalbHbIX yueOHBbIX [eWCTBUM, WMelIlIMx 0a30Boe 3HaueHue /st
Pa3UUHBIX BUJOB [IeATeIbHOCTH: pellleHus1 Ipo0seM, II0MCKa, aHaiu3a M
06paboTku uHMOPMALMH, HeOOXOJUMBIX /I/1s1 TIPHOOPETeHHS OTIbITa MPAKTHUUeCKOM
W HCC/Ie/OBaTe/IbCKON JesiTe/IbHOCTH, 3aHUMarollleid Ba)KHOe MeCTO B TO3HAHUU
XUMHH.

B mpakTvke mperofaBaHus XWMHH KaK Ha ypOBHE OCHOBHOTO OOIIero
obOpa3oBaHusl, TaK ¥ Ha YPOBHEe cpe/iHero o01rero obpa3oBaHusi, IIPU OIpe/ie/IeHUN
cojJiep)KaTe/IbHOM XapaKTepUCTUKU 1iesiell u3yueHUs: TpefiMeTa HarpaBjieHUeM
TIePBOCTETNeHHONW 3HAUYMMOCTH TPAZMIIMOHHO TIPU3HAETCS (OPMHpOBaHHE OCHOB
XUMHUECKON HayKd Kak 006/1acT COBPEMEHHOTO eCTeCTBO3HAaHMS, MPAKTHUeCKOH
JesiTe/IbHOCTA 4esioBeKa M KaK O/IHOTO M3 KOMIIOHEHTOB MUPOBOW KynbTypbl. C
MEeTOIMYECKOW TOUKW 3PEeHHs TaKOW MOAXO[ K OMNpeeseHUI0 Liejied U3yueHUs
TIpeIMeTa SIB/ISIETCS BITOJTHE OTIPaB/[aHHBIM.



CoryiacHO J@aHHOW TOYKe 3peHUs TJIaBHbIMU LieJiIMA U3yueHus mpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 -11 K1) SIBASFOTCS:

e (opMHpOBaHME CUCTEMBI XMMUUECKHX 3HAHUM KaK BaKHeMIlen
COCTaBJ/ISIFOLeN eCTeCTBeHHO-HAyUHOW KapTHMHBI MHpa, B OCHOBE KOTOPOWU
JieXXaT K/oueBble TIOHATUSI, (PyHJaMeHTa/bHble 3aKOHbl U TEOPUM XHMHUH,
OCBOEHUe s3blKa HayKH, YCBOEHHWE W TIOHMMaHWe CYL[HOCTH [JOCTYMHBIX
0000111eHMiI MUPOBO33PEHUeCKOT0 XapakTepa, O3HaKOMJIeHHe C UCTOpUeid
VX Pa3BUTHS U CTAHOBJIEHUS;

e (dopMUpoOBaHKe U pa3BUTHe TIPe/ICTaB/IEHUI O HayUHbIX MeTO/IaX MMO3HaHUS
BeIIeCTB M XUMHUECKUX peaki[uii, HeoOXOAUMBIX jig MpruobpeTeHuUs
yMeHUN OpHeHTHPOBAaThCSI B MHDE BeIlleCTB U XUMHYECKUX SIBJIeHUM,
MMEHOIIUX MeCTO B TIPUPO/ie, B IPAaKTUUECKOU U NTOBCeIHEBHOM >KWU3HU;

e pa3BUTHe YMeHHM U CrIoCcOOO0B ZiesITeTbHOCTH, CBA3aHHBIX C HaOMofeHreM
M 00BbsiCHEHHMeM XWMUYEeCKOTO 3JKCIepuMeHTa, COO/IofieHreM TIpaBuil
6e3omacHoro obpaiijeHus C Bell[eCTBaMU.

Hapsiny c aTuM, copepykaTe/ibHasi XapaKTepPUCTHKA Liejiell U 3a/lau U3yueHust
rpeiMeTa B IIporpaMme o XMMUW YTOYHEHa U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMU TIPUOPUTETAaMH B CHCTeMe cpefiHero obiero obpa3oBaHus. CerofHsi B
npernofiaBaHU  XUMUM B Oosbllieli  CcTerleHW  OTAAETCs  TIpeJIiouTeHue
MPAaKTUYeCKOW KOMIIOHEHTe COJiep>KaHusi O00ydeHHs, OpPHUEHTUPOBAHHOW Ha
TIO/ITOTOBKY BBIMTYCKHHKA 0011je00pa30BaTe/IbHOM OpraHu3aliid, Baelolero He
HabopoM 3HaHUM, a (YHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CThb crocobamMu u
YMEHUSIMA aKTHBHOT'O TOJyUYeHUs] 3HAaHUM W TPHUMEHeHUs] UX B peasibHOM KU3HU
JJ1s pellieHus TPaKTUUeCKUX 3a/au.

B cBsi3u € 3TUM TIpU U3yuyeHUM TipeiMeTa «XUMUS» [IOMUHHUpPYHOIIiee
3HaueHHe NMPUOOpeTaroT TaKue 1|e/h U 3a[jauu, Kak:

ajlanTainusi 00yJaromuxcsi K yC/IOBUSIM JUHAMUUHO Pa3BHBAIOLLErOCs MUPa,
dbopMrpOBaHHWe  WHTE/NIEKTyaJbHO  pasBUTOM  JIMYHOCTHM, TOTOBOM K
camMo0bpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATETLHOMY TIPUHSTHIO TPaMOTHBIX
pellieHWd B KOHKPETHBIX >KU3HEHHBIX CUTYaLUsIX, CBSA3aHHBIX C BeleCTBaMU U UX
TIpUMeHeHHeM;

dopmupoBaHre y 0OyvyarOIIMXCS  K/HOUEBBIX HABBIKOB  (K/TFHOUEBBIX
KOMITeTeHLIU), KMMEIIIUX YHUBepcajbHOe 3HaueHue /[Jisi pPas3/IMuHbIX BHU/OB
JesITeNIbHOCTH: pelleHus rpobsieM, MoMcKa, aHaimu3a U 06paboTku nH(opMaluy,
HeOOXOAUMBIX JJii TMpUOOpeTeHHs ONbITa [eATelbHOCTH, KOTOpas 3aHWMaeT
Ba)XHOE MeCTO B [I03HAaHWU XWMHH, a TaKxKe [l OLEHKA C TO3ULUM
9KO0JIOTHUEeCKOW 0e301acHOCTA XapakTepa BMSHUS BeI[eCTB U XUMHYECKUX
TIPOLIECCOB HAa OpraHW3M uejioBeKa Y TIPUPOAHYIO Cpefy;



pa3BUTHE TI03HABaTe/IbHbIX WHTEPECOB, WHTE/IEKTya/JbHbIX U TBOPYECKHUX
CTII0COOHOCTeN 00yUYaroIMXCsI: CITOCOOHOCTH CaMOCTOSITE/TbHO TTPHOOpeTaTh HOBBIE
3HaHUSA 110 XMMUU B COOTBETCTBHHM C >KWU3HEHHBIMH TTOTPEOHOCTSIMH, HUCIIOB30BaTh
coBpeMeHHbIe UH(OPMAIIMOHHBIE TEXHOJIOTHH /I IOMCKA U aHa/M3a y4eOHOU U
HayYHO-TIONY/ISIPHON MH(POPMAIUM XUMHUYEeCKOT'0 CO/IeP>KaHus;

dbopMrpoBaHUe 1 pa3BUTHe Y 00yUarol[UXCsl aCCOLMAaTUBHOTO U JIOTUUECKOTO
MBILIIEHYs, Ha0JTI0/[aTe/TbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPble 0COOEHHO
HeoOXOJWMBbI, B YaCTHOCTH, TIPH TIJIAHUPOBAaHWM U TIPOBEJEHUNA XUMHAUYECKOTO
9KCTIePUMEHTa;

BOCTIUTaHWe Yy oOyuarommxcs yOeXJEHHOCTM B  T'yMaHHWCTHUeCKOMU
HaTpaB/JI€eHHOCTH XUMHH, €€ Ba)KHOW pONM B peIIeHHWH T100a/bHBIX IMpobiem
paLMOHAILHOTO TIPUPO/IOTIOIb30BaHUS, TIOMO/IHEHUSI YSHEPTeTUUeCKUX PeCypCcoB U
COXpaHeHHUs TIPUPOJHOTO0 PABHOBECHs, OCO3HAHUS HEeOOXOAUMOCTH OepeKHOro
OTHOILIEHUSI K TIPUPOJie U CBOEMY 37I0POBbIO, a TaKXKe IIPUOOpeTeHUsi OIbITa
WCTI0/Tb30BaHUsT TTOJTyYeHHbIX 3HAHWM Ui TIPUHATHS TPaMOTHBIX peIleHud B
CUTYaI[USIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMH.

B yuebHOM r1aHe cpegHero o0imiero o0Opa3oBaHUs TIPeAMET «XUMHSI»
6a30BOro ypoBHsSI BXOAUT B COCTaB TpeMeTHON 00acTu «EcTecTBeHHO-HayuHbIe
TIpeIMEeThI».

OO011jee YKC/I0 YaCoB, OTBeAEHHBIX /11 U3yUeHUsI XUMHH, Ha 6a30BOM ypOBHe
cpenHero obirero obpa3oBaHus, coctabsisieT 68 yacos: B 10 knacce — 34 vaca (1
yac B HeJle/t0), B 11 kacce — 34 yaca (1 uac B HeZiesnto).



COAEPXXAHUE OBYUEHUA
10 K/TACC
OPI'’AHUYECKASA XUMUA

TeopeTuyeckye 0CHOBbI OPraHMUeCKON XMMHHU

[IpeameT opraHHYecKOW XUMUU: eé BOSHUKHOBEHHE, pa3BUTHE U 3HaueHue B
MOJIyYeHUM HOBBIX BeIleCTB W MaTepuaoB. Teopusi CTPOEHUsI OpraHWYecKHUx
coenuHenuii A. M. byTnepoBa, eé ocHOBHbIe 110/10)KeHus1. CTPYKTypHbIe (hOpMY/JIbI
OpraHuyeckux BellectB. ['omosiorus, u30Mepusi. XuUMHYecKas CBsi3b B
OpraHuYecKuX COeJIJMHEeHUSIX — O/IMHApHbIE U KPaTHbIe CBSI3U.

[TpencraBneHre o KjaccU(UKaLMyM OpraHuyeckux BellecTB. HomeHkaTypa
OpraHMYeCcKux COeJWHeHWU (crucTeMaTudeckas) W TpUBUA/JbHble Ha3BaHUS
Ba)KHEMIIMX Tpe/ICTaBUTe/Iel K/1aCCOB OPraHUYeCcKUX BellecTB.

OKcrepyMeHTa/lbHble MeTO/Ibl U3yueHWsl BeIeCcTB U MX TpeBpalljeHul:
O3HaKOMJIeHHe C oOpa3ljaMd OpraHWYeCcKHWX BeIIeCTB W MaTephajaMd Ha UX
OCHOBe, MO/eIMpOBaHNe MOJIeKYJl OpPraHUYeCKHWX BeIecTB, HabO/o/ieHne |
OMUCaHUe JeMOHCTPALMOHHBIX OIBITOB MO MPEBPALLEHHUI0 OPraHUYeCKHX BelleCTB
TIpU HarpeBaHuH (T1aB/ieHUe, 0OYT/IMBaHNE U TOPEHUE).

Yriaesogopoabt

AJlKaHbI: COCTaB W CTPOEHWe, TOMOJIOTUYeCKUM psii. MeTaH U 3TaH —
TpoCTelIe TpeACTaBUTe/d alKaHOB: (u3uYecKhe W XUMUUeCKHhe CBOMCTBa
(peakiuu 3amellleHUss W TOPeHMs), HaxO)K[ieHue B TIpUpOJie, TIONyuyeHUe U
TipUMeHeHue.

AJIKeHBbI: COCTaB U CTpPOEHWe, TOMOJIOTUYECKUN psAJl. DTU/IeH U MPOIUIeH —
MpoCTelIe TpeACTaBUTe/Nd alKeHOB: (u3uyecKhe W XUMUUeCKHhe CBOMCTBa
(peakiuu  TWAPWUPOBAHWS, Ta/JOTeHUPOBAHHWsS, THpaTallid, OKUC/IeHUsS U
MoJIMMepHr3alium), ToyueHre U npuMeHeHue.

Ankaguensl: OytagueH-1,3 u meTwiOyTazuveH-1,3: cTpoeHre, BaKHeMIlVe
XHMMUUeCcKre CBOMCTBa (peakuusi Tnosumepu3anuu). [lonyueHre CHHTETUUECKOTO
KayuyyKa U pe3uHbl.

ANKUHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUSI, TOMOJIOTUUECKUH psifi. ALleTHIeH
— TMPOCTEeMINNA TIpe/iCTaBUTe/Ib aJIKMHOB: COCTaB, CTpOeHWe, ¢u3nueckue U
XUMUYECKHe CBOMCTBA (peakLUM T'MApPHUPOBAaHMS, rajoreHupOBaHus, rMparaLuy,
ropeHus1), MojiyueHye U ipuMeHeHue.

Apensbl. beH3os: cocTaB, cTpoeHue, (pusndueckve W XUMHUUeCKHe CBOWMCTBa
(peakuuu rajioreHUPOBaHUS M HUTPOBaHUS), TI0JlydeHUe U NpuMeHeHue. Toayon:
cocmas, cmpoeHue, ¢usuyeckue U Xumuueckue ceolicmea  (peakyuu
20/1026HUPOBAHUSL U HUMPOBAHUSl), No/jayyeHue U npumeHeHue. TOKCMYHOCTb



apeHOB. ['eHeTMueckasi CBA3b MEXAY VYIVIEBOAOPOAAMM, TIPUHAZJIEXAIUMU K
Pa3/IMYHBIM KJIacCam.

[Ipypo/iHble MCTOUYHUKU YT/1€BOAOpPOAOB. [IpUpoAHBIM Ta3 U TIOMyTHBIE
HedTsHble Ta3bl. HedTh U eé mpoucxoxgeHue. Criocobbl mepepaboTku HedTu:
TeperoHKa, KpPEeKWHI (TepMHUUYeCKuM, KaTaIUTU4eCKuu), Nuponus. [IpofyKThl
nepepaboTky He(TH, UX TIPUMeHeHre B MPOMBIILJIEHHOCTH U B ObITy. KameHHbIM
yroJib Y TIPOAYKTHI ero rnepepaboTKu.

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHHs BellleCTB U WX [peBpallleHUi:
O3HaKOMJIeHHe C o0pa3ljaMM T[laCTMacC, KaydyKOB U pe3WHBI, KOJUIEKIUU
«HedbTb» U©  «¥Yroib», MoJenupoBaHHWe  MOJEKY/J]  YyIJIeBOJIOPOJIOB U
raJloreHONPOU3BO/IHbIX, TIPOBe/leHre MDAKTUUeCKOW paboThl: TMoJjiyueHre 3TU/IeHa
Y U3y4YeHHe ero CBOUCTB.

PacuéTHbie 3agaum.

BbrunciieHus 10 ypaBHEHHIO XWMWYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYeCTBa MCXOJHOTO BellleCTBa W/IM TPOJyKTa peakLMM IO M3BECTHbIM Macce,
00bEMyY, KOTMUECTBY OZHOTO U3 UCXOJHBIX BeIlleCTB WK MPOJYKTOB PeaKLvu).

Kucopojcoaepikanjyue opraHuuecKye coeJHHeHUs

[IpegencHble OQHOATOMHBIE CIUPTHL. MeTaHO/N UM 3TaHO/M: CTPOEHHe,
du3Mueckue W XUMHUUeCKHMe CBOMCTBa (peakiuM C aKTHBHBIMM MeTajl/laMH,
rajJioreHOBOJOPO/iaMH, TOpeHMue), TNpuMeHeHWe. BoJopoziHble CBSI3U  MeXIy
MOJIEKY/IaMHU CITUPTOB. [lelicTBMe MeTaHO/1a M 3TaHOJIa Ha OPraHu3M YeJIOBeKa.

MHoroatomMHble  CIUPTHL.  ODTWIEHIJIMKOJIb W  TJILEPUH: CTPOEHHUe,
dbusnueckue ¥ XWMHYECKWe CBOMCTBa (B3aMMOJ€HMCTBUE CO  I11eJIOYHBIMU
MeTas/ulaM{, KaueCTBeHHasl peaklusi Ha MHOrOaTOMHbIe CIUPTHI). [lelCTBUe Ha
opraHusM yesioBeka. [IpriMeHeHre rauLepruHa U STUIEHTIUKOJIS.

@deHOJI: CTpOeHWe MOJIeKy/bl, (U3MUYeCKe W XUMUYecKhe CBOMCTBA.
TokcuuHOCTh PeHosa. [IpriMeHeHue QeHoa.

Anpperuapl U KemoHbl. DopManblerus, aletajblerufi:  CTPOeHHe,
du3nueckue U XMMUUECKUe CBOMCTBA (peakliUM OKWC/IeHUs] U BOCCTaHOBJIEHUS,
KaueCTBeHHbIe PeaKLUK), MoJlydyeHre U IIPUMeHeHHe.

OZHOOCHOBHBIe TIpefie/ibHble KapOOHOBble KUCIOThL. MypaBbuHasi W
YKCyCHasi KACJIOThI: CTPOeHHe, (pr3nvecKkre M XWUMHUUYeCKHue CBOUCTBA (CBOUCTBA,
o01me /1S Kacca KUC/IOT, Peakiys 3TepuduKaliim), TojiyueHre U puMeHeHue.
CreapvHOBasi U OJieMHOBasi KUCJIOThI KakK IpeACTaBUTeM BBICIINX KapOOHOBBIX
KUCIO0T. Mbl/ia KaK COJIM BBICIIMX KapOOHOBBIX KUCJ/IOT, UX MOIOLLjee /leliCTBYe.

CnoxHble 3(pUpbl KakK MpOW3BOAHbIE KapOOHOBBIX KHUCIOT. ['maponus
C10XKHBIX 3¢upoB. Kupsl. ['naponus xxupos. [IpuMeHeHue xxupoB. buosiornueckas
POJIb JKAPOB.




YrneBoApl: COCTaB, KjaacCU(puKauus  yrieBogoB  (MOHO-, [Au- W
rosicaxapusibl). ['r0K03a — mpocTeliiinii MOHOCaxapyuzi: 0COOEHHOCTU CTPOeHUS
MOJIEKYJIbI, (U3UUeCKMe W XUMUYECKhe CBOWCTBA (B3aMMOJEHCTBHUE C
rugpokcugom meau(Il), okvcieHre aMMHUadHBIM pacTBOpoM okcuza cepebpa(l),
BOCCTAHOBJIeHWe, OpOXKeHUe TJIIOKO3bl), HaXOXKAeHHe B TIpUpojie, TIpPUMeHeHue,
buosoruueckast posib. @otocuHTe3. PpyKTO3a KaK H30MeP ITFOKO3bI.

Kpaxman v nentono3a Kak NpupojHblie moMMepbl. CTpoeHWe Kpaxmasna U
Le/UTr0/103bl.  dPU3Mueckue W XUMUYECKMe CBOMCTBA Kpaxmasna (THUJpoJiu3,
KaueCTBeHHas peaklys C U0 0M).

OKCIepuMeHTa/lbHble MeTOZbl M3Yy4YeHHs BelleCTB W UX [peBpallleHU:
TpoBejieHye, HaO/IOleHre Y OIMUCaHWe JeMOHCTPAlMOHHBIX OIbITOB: TOPEHHe
CMMPTOB, KaueCTBEHHbIE PeaKIMM OAHOATOMHBIX CIUPTOB (OKUC/IEHWEe 3TaHojia
okcuaom wmenu(Il)), MHOroaTOMHBIX CIHUPTOB (B3aMMO/IEUCTBUE TJIMLIEPUHA C
ruapokcuziom meau(1l)), anbaerugoB (oKuMcIeHHe aMMUAYHbIM pacTBOPOM OKCH/Ia
cepebpa(l) u ruzapokcugom meau(Il), B3aumozeiicTBHMe Kpaxmajia C HO/IOM),
TIpOBe/ieHNe MMPaKTHUeCcKol paboThl: CBOMCTBA paCcTBOpa YKCYCHOM KMCJIOTHI.

PacuéTHbie 3agaum.

BbruncieHusi 10 ypaBHEHHIO XWMWYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMUeCTBa MCXO/HOTO BellleCTBAa WIU TPO/yKTa peakijuu M0 MU3BECTHBIM Macce,
00BEMY, KOTMUECTBY OIHOTO M3 UCXO/HBIX BEI[eCTB WK TIPOAYKTOB PEaKIUH).

A3o0TCopeprKallye OpraHuuecKkre CoeJMHEeHUs.

AMMUHOKHMC/IOTHI KaK am(OTepHble OpraHhuyeckue coefviHeHUs. Pusnueckue
Y XMMUUeCKre CBOMCTBA aMHMHOKUCJIOT (Ha MpuMepe TJMIMHA). buonoruueckoe
3HayeHue aMUHOKUCIOT. [lenTuapbl.

be/lku Kak TpUPOJHbIE BBICOKOMOJIEKYJ/ISIDHbIE cOoelvHeHus. [lepBuuHas,
BTOpHMYHasi M TpeTWYHas CTPyKTypa OenkoB. XuMHuUecKWe CBOWCTBa OesKOB:
T'M/IPOJIN3, IeHaTypaliys, KaueCTBeHHbIe peakiiuM Ha OesKu.

OKCrepuMeHTa/lbHble MeTOZbl M3yUeHHs BellleCTB U WX [peBpallleHUi:
HabJ/TI0/leHre 1 OTrcaHue JeMOHCTPALIMOHHBIX OIBITOB: JeHaTypaljusi 0enKoB IpH
HarpeBaHUH, LIBeTHbIe peakliy OeKOoB.

BbicoKoMoJ/1eKy/IApHbIe COeiNHeHMsI

OCHOBHBIE TIOHATUSI XUMUH BBICOKOMOJIEKYJIIPHBIX COeIMHEHUN: MOHOMED,
TO/IMMep, CTPYKTYPHOE 3BEHO, CTeleHb MOIMMepr3aliiy, CpefHsss MOJIeKyIsipHast
Macca. OCHOBHbIE MeTOZbl CHUHTE3a BbICOKOMOJIEKYJ/ISIPHBIX COEJUHEHUHA —
To/IMMepU3aLus Y TTOJIMKOH/eHCalUs.

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHHs BellleCTB U UX [peBpallleHUi:
O3HaKOMJIeHHe C 00pa3iiaMy TPUPOJHBIX 1 MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
KayuyKOB.

MexnpeaMeTHble CBSA3U.



Peanmm3ariysi MeXXTpeMeTHbBIX CBsi3eld MPU W3y4eHUU OPraHnYecKoW XUMHUH B
10 kmacce ocyliecTBsieTCsl depe3 UCIIOMb30BaHUe KakK OOIUX eCcTeCTBeHHO-
HAyUHBIX TIOHATHM, TaK W TIOHATHH, SBJSIOIIMXCS CHUCTEMHBIMH Ui OT/eNbHBIX
TIPeIMETOB eCTeCTBEHHO-HAyUHOTO IUKJIA.

OOb1ire ecTeCTBEHHO-HayUHbIe TIOHATHS: sIBJIeHWe, HAyYHbIN (DaKT, TUIIOTe3a,
3aKOH, Teopusi, aHa/Iu3, CUHTe3, KjaccuuKalys, TepuoAUUHOCTb, Hab/oIeHue,
H3MepeHHe, SKCIIEPUMEHT, MO/le/TAPOBaHHe.

du3vka: MaTepus, SHeprusi, Macca, aTOM, 93JIeKTPOH, MOJIeKyJa,
JHepreTUYeCKUii ypOBeHb, BeI|eCTBO, Te0, OOBEM, arperaTHoe COCTOSTHHE
BelllecTBa, (hr3nuecKre BeJTMUMHbI U eZIMHULIBI UX U3MepeHMUs.

buonorus: knetka, opraHusM, 6Ouocdepa, oOMeH Bell[eCTB B OpraHH3Me,
doTocuHTE3, OMONOTMUECKU AaKTHBHBbIe BellecTBa (0e/iKv, YIJIEBOABI, >XHPHI,
(dhepMeHThI).

['eorpacdusi: MUHepasbl, TOPHbIE TIOPO/IbI, TI0/Ie3HbIe UCKOMaeMble, TOTIIUBO,
PeCypChl.

TexHO/IOTHS: TUIIEBbIe TPOAYKTbI, OCHOBBI Ppal[OHA/JLHOTO TMTaHWS,
MOIOIIIEe CPeJICTBA, JIeKapCTBeHHbIe U KOCMeTHUeCKUe TIperapaThl, MaTephasbl 13
WCKYCCTBEHHBIX U CHHTETUUECKHUX BOJIOKOH.

11 K/TACC

OBIIASA N HEOPTAHNYECKASA XNUMUA

TeopeTHueckue 0CHOBbI XUMHUM

XUMUUeCKUA 3jieMeHT. AToM. $Apo aToMa, H30TOMNbl. JJEKTPOHHas
000/10uKa. JHepreTUUyeckre ypOBHH, TOAypPOBHU. ATOMHbIe opbuTtamw, s-, p-, d-
y7ieMeHTbl. OCOOeHHOCTH pacripefiesieHUsi 7eKTPOHOB MO opbuTtansM B aToMax
3/IeMEHTOB TePBbIX YeThIPEX MePUO/I0B. DeKTPOHHAast KOH(MHUTypalLusi aTOMOB.

[Tepuoguueckuin 3akoH U Ilepyuoanyeckas cuCcTeMa XMMHAUYECKUX 3J71EMEHTOB
O. Y. MenpeneeBa. CBsi3b MeprogUUYeCKOro 3aKOHa U Ileproanyeckor CUCTeMBbI
XUMUueckux snemeHToB [I. M. MeH/ieileeBa ¢ COBpeMeHHOW TeOpUeur CTPOeHMsI
aTOMOB. 3aKOHOMEDHOCTHM W3MEHEeHUsI CBOWCTB XHWMUUECKHUX 3JIEMEHTOB W
oOpa3yeMbIX WMU TIPOCTBIX U CJIOXKHBIX BEIeCTB I10 TPYyMIaM U IepHO/jaM.
3HaueHWe NepUOIUUeCKOro 3aKOHa B Pa3sBUTHUU HAYKHU.

CtpoeHre BellleCTBa. XUMHUeCKasi CBs3b. BuWbl XWUMHYECKOW CBS3U
(KOBaJieHTHasi HeToJIsIpHasi W MOJisIpHasi, WOHHAsl, MeTajuinueckasi). MexaHU3MbI
oOpa3oBaHMUsI KOBAJleHTHOM XWUMHUeCKOW CBs3u (0OMEeHHBIM ¥ JOHOPHO-
aKLenTopHbiM). BopopogHast cBs3b. BaneHTHOCTb. ODIeKTPOOTPULIATENBHOCT.
Crenenb okucieHus. VIOHbI: KATUOHBI U aHUOHBI.



BemectBa MOJIEKYJIIDHOTO YW HEMOJIEKY/SIDHOTO ~ CTPOEHMsl.  3aKOH
TIOCTOSTHCTBA COCTaBa BewecTBa. THIbl KPUCTAJIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BeLECTB OT THUIA KPUCTA/I/TMYECKOU PEILIETKH.

[ToHsATHe O [ucriepcHbIX cucTeMax. VICTUHHBIE W KOJUIOW/IHbIE PAaCTBOPBI.
MaccoBast 1oJist BeljecTBa B pacTBope.

Knaccudukaiiys HeopraHuyeCcKux COoeIMHEHUH. HowmeHkarypa
HeOpraHWYeCcKWX BellleCcTB. ['eHeTHMYecKas CBsI3b HEOPraHWYeCKHWX BelleCTB,
TIPUHA/IeXKalUX K Pa3/IMYHbIM K/1acCaMm.

Xumuueckass — peakiusi.  Krjaccudukaiuss — XMMUYeCKMX — peakluid B
HEeOPraHW4eCckKOM M OpPraHWYeCKOU XMMHM. 3aKOH COXPaHEeHHs MacChbl BellecTs,
3aKOH COXpaHeHUsl Y TIpeBpalljeHrs] SHePryu NPy XMMHUUeCKUX peakI[ysiX.

CKOpOCTb peakijuu, eé 3aBUCUMOCTb OT Pa3/inyHbIX (pakTopoB. ObpaTrMble
peakiuu. XuMHUUYeCcKoe paBHOBecue. MDakTOpbl, BAUSAIOIIME HA COCTOSHUE
XUMUUeCcKoro pasHoBecus. [Ipunun Jle [laTesnbe.

OnekTponuTryeckas auccoruarus. CuibHble U cyiabble 3/1eKTpoinThl. Cpesia
BO/IHBIX PaCTBOPOB BeLeCTB: KUCJIasi, HeUTpasbHasl, L{e/I0UHasl.

OKuCUTEeTBHO-BOCCTaHOBUTE/IbHBIE PEaKLUU.

OKCIepuMeHTa/lbHble MeTOZbl M3Y4YeHHs BelleCTB W MX [peBpallleHU:
neMoHCTpatus Tabsui «[lepuoanueckasl cucTeMa XUMUYeCKUx 3nemeHToB 1. U.
MeH/jesieeBa», u3yueHHe Mojiesieid KPUCTA/UIMUeCKUX PeIIeTOK, Hab/ojeHue U
OTMCaHue JIeMOHCTPALIMOHHBIX U 1ab0paTOPHBIX OMBITOB (pa3/oykeHHe MepoKCHAA
BOZ0PO/ia B MPUCYTCTBUM KaTaau3aTopa, OrpejeseHre Cpelibl paCTBOPOB BeLLeCTB
C TIOMOLIbI0 YHMBEpPCaJbHOTO WH/JWKATOpa, peakUWd MOHHOTO 00OMeHa),
TIpOBe/ieHHe TIPaKTUUeCKO paboThl «BiusiHue pa3muuHbIX (HaKTOPOB Ha CKOPOCTh
XMMMWYECKOU peakiun».

PacuéTHble 3agaum.

PacuéTbl 1O ypaBHEHUSIM XUMHUYECKUX peaklui, B TOM 4HUC/e
TePMOXUMHYECKHAE DPACUEThI, PaCYéTbl C HCIIOb30BaHWEM ITOHATHSI «MacCOBas
[IOJIs1 BeLL[eCTBa».

Heoprannueckas xumms

Hemetannbl. TlonoxeHve HeMeTa/sioB B Ilepuoanueckor — cucteme
xuMu4yeckux 3nemeHToB [|. V. MeHjesneeBa U 0COOEHHOCTH CTPOEHUSI aTOMOB.
du3nuecKkre CBOMCTBAa HEMETa/VIOB. AJUIOTpONMS HeMeTa/uloB (Ha mnpumepe
KUC/I0pO/ia, cephbl, hocdopa u yriaeposa).

XUMUYeCKre CBOMCTBa Ba)KHEHMIIIMX HeMeTasuiIoB (Ta/lioreHOB, Cepbl, a3oTa,
docchopa, yriepoga U KpeMHUs)) U UX  COelMHEHUH  (OKCHUJOB,
KUCJIOPOACOep KalliuxX KUCJI0T, BOAOPOAHBIX COeIUHEHUN ).

[IprimeHeHWe Ba)KHEUIIINX HEMETA/IVIOB U UX COeJJMHEHUH.



Mertannel. Ilonoxenve metaioB B Ileproguueckor cucteMe XUMHYECKHUX
yemeHTOB [I. . MeHgeneeBa. OCcOO€HHOCTH CTPOEHMS 37EeKTPOHHBIX 000/10UeK
aToMoB MeTas/uioB. Ob61mue (usnueckre cBoiicTBa MeTasuioB. CrijiaBbl MeTaslioB.
DeKTPOXUMHUUECKUM Psifi HallPSDKEeHUA MeTaslioB.

XUMHUeCKHe CBOMCTBA Ba)KHEWIIMX MeTas/ulIOB (HAaTpuM, KaauW, KasbL[UW,
MarHuM, aJTtOMHUHUM, [IUHK, XPOM, >Kejle30, Me/ib) U UX COeJJMHEeHUH.

Ob1ue crocobbl mosyueHusi MeTannoB. [IpumeHeHre MeTasyioB B ObITY U
TeXHUKe.

OKCIepuMeHTa/lbHble MeTOZbl M3YUeHHs BelleCTB U UX [peBpallleHUi:
M3ydyeHre KOJIeKIUU «MeTaiibl ¥ CIUlaBbl», 00pa3lioB HEMeETa/lioB, pelleHue
9KCIIepUMeHTabHBIX 3a/lau, HabmofieHue W OIucaHue JeMOHCTPALIMOHHBIX H
nabopaTopHBIX OIBLITOB (B3aUMOEMCTBUE TUPOKCH/A a/IFOMUHUS C pacTBOpaMU
KUCJIOT U Lje/I0ueld, KaueCTBeHHbIe Peakl[My Ha KaTUOHbI METaJlJIOB).

PacuéTHble 3agaum.

PacuéThl Macchl BellleCTBa WM 00bEMa ra3oB MO U3BECTHOMY KOMUECTBY
BeIllecTBa, Macce Wid 00BEMY OFHOTO W3 yUaCTBYIOIIMX B PeakIMM BellecTB,
pacuéThl Macchl (06bEMa, KOJTMUECTBA BeIeCTBa) MPOAYKTOB Peaki[iH, eC/IM OJIHO
Y3 BeleCTB UMeeT PUMEeCH.

XUMHUSA U )KM3Hb

Posb xumuM B obecrieueHHr SKOJIOTUUECKOM, SHEePreTHUYecKold U IHITeBOM
6e3011acHOCTH, PA3BUTHUH MeWIMHBLL. [IOHSATHE O HAy4YHBIX MeTOAaX TO3HAHUS
BellleCTB MU XUMUYECKUX PeaKLvH.

[IpeacraBnennss 006 OOMMX HAyUHbIX TIPUHI[MIIAX  [POMBIIIIEHHOTO
TO/TyUeHUs Ba)KHEUIIINX BellleCTB.

UenoBeK B MHUpe BeIIeCTB M MaTepUasiOB: BaKHeHIIMe CTPOUTeJIbHbIE
Marepuasbl, KOHCTPYKLIMOHHbIe MaTepuanbl, KpaCKu, CTeKJO, KepaMUKa,
MaTepuasbl J/s1 3/eKTPOHUKH, HaHOMaTepuasbl, OpraHuyeckre W MUHepasbHbIe
yaobpeHwus.

XvMHUSI U 3[I0POBbe Ue/IOBeKa: IpaBW/a HCIIOIb30BaHUsl JIeKapCTBEHHBIX
TiperiapaToB, TMpaBuia 0e30MacHOr0 MCI0/Ib30BaHUs MperapaToB ObITOBOM XUMHU
B [TOBCEJHEBHOM JKU3HHU.

MeripegMeTHbIE CBSI3U.

Peanmm3aiiusi  MeXXIIpe]METHBIX  CBsi3ell TMpU  u3ydeHWH 0oOIel u
HeOpraHnveckor XxMMuM B 11 Kjlacce OCYyLeCTBJ/ISIETCSl Yyepe3 UCIOJIb30BaHWe KaK
OOII[UX eCTeCTBeHHO-HAYUHBIX TIOHATUM, TaK W TIOHSATHH, SBJISIOIUXCS
CUCTEeMHBIMU /151 OT/e/bHBIX MPeIMETOB eCTeCTBEHHO-HAYYHOT' O LIUK/Ia.

OO01ie ecTeCTBeHHO-HayuHbIe TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TEOpHsl, aHaau3, CUHTe3, KaacCU(PUKalUs, T[epuoJUIHOCTh, HaboaeHue,
9KCIIEPUMEHT, MOZIe/IMPOBaHUE, U3MepeHUe, sIBJIeHUe.



dusrKa: MaTepusi, SHePrus, Macca, aToM, 3/IeKTPOH, MPOTOH, HEHWTPOH, MOH,
M30TOM, PA/IMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUeCKU yPOBeHb, BeLIeCTBO, TeJO,
00BbEM, arperaTHOe COCTOsSIHUE BeIlecTBa, (hU3nMUecKre BeJIMUMHBI U eUHUIIbI UX
V3MepeHusi, CKOPOCTb.

Buosiorus: KjeTkKa, OpraHu3M, 3KocucTema, Ouocdepa, Makpo- ¢
MUKpPO3/IeMeHTbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TIOPO/IbI, TI0/Ie3HbIe UCKOIaeMble, TOTIUBO,
pecypchl.

TexHOOTHs: XUMHUUeCKasi TPOMBILIIEHHOCTb, MeTa//Typrusi, NPOU3BO/CTBO
CTPOUTE/bHBIX MaTepUasioB, CeJbCKOXO3IUCTBEHHOE TMPOU3BO/CTBO, MUIl[eBas
TIPOMBIIILJIEHHOCTb,  (bapMalleBTHUeCKasi  MPOMBIIIJIEHHOCTb,  MPOWU3BO/CTBO
KOCMETUYEeCKUX MpernapaToB, MPOM3BOACTBO KOHCTPYKI[MOHHBIX MaTepHasioB,
3/IeKTPOHHAs1 TIPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.



IINTAHAPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMUBI 110 XUMUN
HA BA3OBOM YPOBHE CPEAHEI'O OBLIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBmMBaeT TpebOBaHUSI K pe3y/ibTaTaM OCBOEHUS
oOy4JaroIMMHCS TTpOrpaMM  CpefgHero o0Irero o0pa3oBaHusl  (JTMYHOCTHBIM,
MeTaripeIMeTHbIM W MpegMeTHbIM). HayuyHo-MeTOoAMUeCKOW OCHOBOW [Jis
pa3pabOTKKU TUIAHUPYEMbIX pe3y/JbTaTOB OCBOEHHs MPOrpaMM CpegHero oOIrero
00pa30BaHUs SIBJISIETCSI CUCTEMHO-/IeATeTbHOCTHBIN TTOAXO/.

B cooTBeTCTBUM C CUCTEMHO-AesiTe/lbHOCTHBIM TOAXOAOM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHHUs MpeaMeTa «XUMHsI» Ha YPOBHE CpeIHero
ob111ero oOpa3oBaHus Bblle/IeHbl C/IeYIOIIe COCTaB/ISIONTHE:

OCO3HaHWEe OO0YyYaroIUMHUCSI POCCUMCKON TpakJAaHCKOW WIeHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbHOCTH M CaMOOIIpe/ie/IeHHI0;

Ha/JMuMe MOTHBALMU K 00yUeHHIo;

1[e/leHarnpaB/ieHHOe pPa3BUTHe BHYTPEHHUX yOeXX[eHuil TMUHOCTU Ha OCHOBE
K/TFOUEBBIX [JeHHOCTEeM U NCTOPUUYECKUX TPaUIiii 6a30BOi HAYKU XUMUM;

TOTOBHOCTb U CIOCOOHOCTH OOYUaroluXCs PYKOBO/JCTBOBAaThCSI B CBOeM
JesITeNTbHOCTU 1[€HHOCTHO-CMBIC/IOBBIMUA YCTAaHOBKaMU, TMPUCYIIUMH LIeJIOCTHOU
CHCTeMe XMMHUeCKOT0 00pa30BaHus;

Ha/IMuKMe MpaBOCO3HAHUS YKOJIOTUUECKOUW KY/IbTYPhl M CITOCOOHOCTU CTaBUTh
1[e/T1 U CTPOUTD >KU3HEHHbIEe T1JIaHbI.

JIn4HOCTHBIE pe3y/ibTaTbl OCBOEHHsI TpeAMeTa «XHUMUS» [JOCTUTarTCs B
eIMHCTBe y4yeOHOM ¥ BOCTIIMTATEHbHOW [IeATeTbHOCTH B COOTBETCTBUM C
T'YMaHUCTUUECKUMHU, COLIMOKY/IbTYPHBIMU, yXOBHO-HPABCTBEHHLIMU 1[€HHOCTSIMU
W WjeasiaMd POCCUMCKOTO TPakJaHCKOTO 00I11lecTBa, MPUHATHIMU B 0OIIjecTBe
HOpMaMU ¥  TpaBWJIaMU  TIOBeJeHUs,  CIOCOOCTBYIOIIMMM  TIpOLjeccam
CaMOTIO3HaHUsl, CaMOpa3BUTHSI W HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
00yuaroIuXCsl.

JINYHOCTHBIE pe3yJibTaTbl OCBOEHHUs TpeAMeTa «XUMUsS» OTPaKaroT
c(hOpMUPOBAHHOCThL OMbITa T103HABATE/JbHOM M MPAKTUUECKOW [1eATeTbHOCTU
00yuaroIuXxcs 1o pear3aly IPUHATBIX B 00ITlecTBe 1[eHHOCTel, B TOM UKC/e B
YyacTu:

1) rpakAaHCKOTr0 BOCIIUTAHUSA:

0CO3HaHUs1 00YYarIIMMKUCS CBOMX KOHCTUTYLIMOHHBIX TpaB U 00s13aHHOCTeH,
yBa)keHUsI K 3aKOHY Y TIPaBOTIOPSI/IKY;

Tpe/iCTaB/ieHUs] O COLMAJbHBIX HOpPMax W TIpaBU/IaX MEXJIUYHOCTHBIX
OTHOLIIEHUH B KOJI/IEKTUBE;



TOTOBHOCTH K COBMECTHOM TBODUYECKOW [IesiTeTbHOCTH TIpU CO3/aHUU
yueOHBIX MPOEKTOB, pellleHWH yueOHBIX M MO3HaBaTeIbHBIX 3a/lay, BBIIOJHEHUH
XUMHUECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTM TIOHWMMaTh YW TIPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY |
apryMeHThI PYTUX TIPU aHa/In3e pa3/IndHbIX BUJIOB YuebHOM /esTebHOCTH;

2) IaTPHOTHYECKOTO0 BOCIIMTAHMA:

I[EHHOCTHOTO OTHOIIIEHUSI K MCTOPUYECKOMY M HAyYHOMY Hac/e[[1io
OTeueCTBeHHOHN XMW,

yYBa)KeHHsI K TIpOLleCCy TBOpYECTBAa B 00/acTH TeOpUM M TIPAKTUUECKOTO
NIpUMEHeHHs XMMUH, OCO3HaHUs TOTO, UTO AOCTWP)KEHHs HAayKU eCTh pe3y/ibTaT
JUIATeNbHBIX ~ HAOMOJeHNH, KpPOMOT/IMBBIX  JKCIIEPUMEHTA/IbHBIX  TOHCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHBIX 1 TIPAKTHKOB;

WHTepeca W II03HaBaTebHBIX MOTHBOB B TOAYYEHHUH U TIOC/IEAYIOIEM
aHa/iM3e UHQOPMAILUK O MepeioBbIX JOCTWKEHUSIX COBPEMEHHOW OTeueCTBeHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOT0 TIOBe/IeHNS;

CrI0COOHOCTH OLIeHMBAThb CUTYAl[H, CBs3aHHbIE C XUMHUUYECKHUMHU SIBJIEHUSIMHU,
Y TIPUHMMATh OCO3HaHHBIE peIlleHHs], OPUEHTHPYSCh Ha MOpaTbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIleHMBAaTh CBOE TIOBe/leHHe U TIOCTYIIKA CBOWX TOBApHIIeN C
MO3UIMM HPABCTBEHHBIX M TMPaBOBBIX HOPM M OCO3HAHWE TIOC/Ie[CTBUM 3TUX
TIOCTYTIKOB,;

4) popMuUpOBaHUA KYJIHTYPHI 3/[0POBbSI:

MMOHWUMaHHUsI 1[eHHOCTeH 370poBOro U 0Oe3omacHoOro obpasa >KU3HH,
HeOoOXOJMMOCTH OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBeHHOMY (H3UUYECKOMY U
TICUXUYECKOMY 3/10POBbIO;

cobmoienyss TipaBui Ge3oracHoro obpaineHdss C BelljeCTBaMH B OBITYy,
TOBCEeJHeBHOM YKHU3HU U B TPYA0BOM JeATeIbHOCTH;

MOHWMAaHWs 1[eHHOCTH TIpaBWI WHAWBUJYaJIbHOTO U  KOJUIEKTUBHOTO
6e30macHOr0 MOBe/IeHYsI B CUTYALMsX, YTPOKAIOIHUX 3/J0POBBIO U KU3HU JIIO/Iel;

OCO3HAHUS TIOC/e/ICTBUM W HENPHUSATHS BPEJHBIX MPHBLIUEK (yroTpebieHUs
aJIKOT0J15, HADKOTUKOB, KYPeHHS]);

5) TPYAOBOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B yueOHO-MCC/Ie/oBaTe/IbCKOU
JesiTe/IbHOCTH,  OOII[eCTBEHHO — TIOJIe3HOM, TBOPUECKOM W APYIMX  BHUZAX
JesiTe/IbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyyacThe B pellleHWM TMpaKTUYecKux 3azau
coLMa/lbHOM HarlpaB/IeHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);



WHTepeca K MPaKTUUeCKOMY M3y4eHHUI0 rpodeccrii pa3inyHOro poja, B TOM
YKcsie Ha OCHOBe TIPUMeHeHUsI TTpeIMeTHBIX 3HAaHUH 110 XUMUU;

yYBa)KeHUsI K TPYAY, JIOZSIM TPY/ia ¥ pe3y/ibTaTaM TPYI0BOU /1eATeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAWBHUya/IbHOM TpPaeKTOPUH
obpa3oBanus, Oyayieii mpodeccun W peanu3anui COOCTBEHHBIX >XM3HEHHBIX
TIJIAHOB C YYETOM JIMYHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XUMHUU, UHTEPeCOB U
notpebHOCTel 00111eCTBa;

6) 3K0/10rMYecKoro BOCIIUTAHUSA:

9KO0JIOTUYECKH 1le/ieco0bpa3HOro OTHOIIeHWs] K TIpUpojie, KaK HCTOUHUKY
CYILI[eCTBOBAHUSI JKU3HU Ha 3eMie;

TOHUMaHUsI TJI00A/IbHOTO XapakTepa SKOJOTHYeCKUX TMpoOsieM, BIIHSHUS
5KOHOMHYECKHUX TIPOL[eCCOB Ha COCTOSTHUE MPUPOAHOM U COL[MaNbHOM Cpefibl;

OCO3HaHUSI HeOOXOAWMOCTH WCIIONB30BaHUS JOCTIDKEHUM XUMUU /IS
pelilieHusI BOTIPOCOB PALIMOHAIbHOTO TIPUPO/I0TIOIh30BaHUS;

aKTUBHOTO HeMpUATUS [eWCTBUM, TNPUHOCSIIMX Bpell OKpYy»Karolen
TIPUPOTHOM CpeZie, YMEHHs MPOTHO3WPOBATh HeOJIAarorpusaTHbIE 3KOJIOTHUYECKHe
TI0C/IeICTBUS TIPeATIPUHUMAaeMbIX [IeHCTBHUM U MPeIoTBPAllaTh UX;

Ha/JIMYMsi pa3BUTOTO SKOJIOTMUECKOTO MBIIIJIeHHUS], SKOJIOTMUeCKOi KyabTYpBhl,
OTIbITA JlesITe TbHOCTH 9KO0JIOTUUECKOU HaTpaB/IEHHOCTH, YMeHUSI
PYKOBO/ZICTBOBaTbCSI UMM B TI03HaBaTe/bHOW, KOMMYHHUKAaTHBHOW U COI[HA/IbHOMN
MpaKTHKe, CMOCOOHOCTM W yMEeHHUSI aKTMBHO TIPOTUBOCTOSITH HZEOI0THH
xemodobuu;

7) EHHOCTH HAaYYHOIr'0 TO3HAHMS:

c(OpMUPOBAaHHOCTU MHPOBO33pEHHs], COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U 00IIIeCTBEHHOM MPaKTHUKM;

MOHUMaHWs CrieluUKN XUMHUM KakK HayKd, OCO3HaHUs e& pOoIu B
(dbopMHpOBaHNWY paI[MOHAIBHOIO HAYYHOI'O MBIIJIEHHS, CO3/[IaHUN 11eJIOCTHOTO
npe/icTaB/ieHust 00 OKpyyKarolleM MUpe Kak O eJUHCTBe TMPUPO/bl U UesioBeKa, B
MO3HAHUM TIPUPO/HBIX 3aKOHOMEDHOCTeM | pellleHuH TIpobsieM cOoXpaHeHUs
TIPUPO/THOTO PaBHOBECHS;

ybexgéHHOCTM B 0co00W  3HAUMMOCTH XUMHH [II1  COBPEMEeHHOM
I[UBUANM3AI[MM: B €€ TyMaHUCTUUECKOW HarpaBAeHHOCTH W Ba)XHOW DO B
CO37laHWM HOBOI 0a3bl MaTepHaIbHOUW KYJIbTYPhI, PeIleHNH I100anbHbIX TPo0ieM
YCTOWUMBOIO Pa3BUTHS Ue/iOBeYeCTBa — ChIPbEBOM, SHEPreTUUeCKOM, MUIEBOU U
9KO0JIOTMYeCcKOor 06e30MacHOCTH, B pPa3BUTHMH MeUIIMHBI, 0bOecrieueHuH YCIOBUM
YCITEIITHOTO TPyJa W SKOJIOTMUeCKA KOMGMOPTHOM »KHU3HM KaKAOro uieHa
o0I11eCTBa;

eCTeCTBEHHO-HayYHOW TpPaMOTHOCTU: TIOHWUMaHHWs CYIL[HOCTA MeTO/|OB
T03HAHMS, WCII0/Ib3YeMBbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIO/Ib30BaTh



ToJiyuyaeMble 3HaHUWS [Ji aHa/li3a U 00bsICHEHUs SIBJIEHUM OKPY’Kaloll[ero Mupa u
TIPOUCXOASAIINX B HEM M3MeHeHUH, yMeHus [iesiaTb 000CHOBaHHBIe 3aK/TFOUeHUs Ha
OCHOBe HayuHbIX (DaKTOB W WMEIOIMXCS JaHHBIX C 1[e/IbI0  TOyueHus
JIOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSATeNbHO HCII0/Ib30BaTh XUMHUECKUe 3HaHUS [/
peliieHus1 Ipo6JieM B peasibHBIX KU3HEHHbIX CUTYaLIWsX;

MHTepeca K TT03HAHUIO U UCC/Ie/I0BaTeIbCKON JiesiTe/IbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpephiBHOMY 00Opa30oBaHUIO U
camMoobpa3oBaHUIO, K AaKTMBHOMY IIOJIyUeHHIO HOBBIX 3HAHUU 110 XWUMWUU B
COOTBETCTBUM C YKU3HEHHBIMU TTOTPEOHOCTSIMUY;

WHTepeca K 0COOeHHOCTsIM Tpy/a B pa3nuuHbIX chepax mpodeccroHaTbHOM
JesiTeNTbHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATHI

MertaripejMeTHbIe pe3y/bTaThl OCBOEHUsI yueOHOro Tipeamera «XUMHs» Ha
ypOBHe cpefiHero o0iriero 06pa3oBaHus BK/IFOUAIOT:

3HauMMble A8 (OPMUDOBAaHHS  MHUPOBO33peHHUS  OOyuaromxcs
MeXIUCLUTITMHADHBIe (MeXXIIpeJMeTHbIe) oOIjeHayuyHble TOHSTHS, OTPa’kKarolue
1[eJIOCTHOCTh Hay4YHOM KapTUHbI MHpa U CHelu(pUKy MeTO[0B T103HaHUS,
WCIIO/Tb3YEeMBIX B €CTeCTBEHHBIX HayKax (MaTepusi, BellleCTBO, SHEPTUsl, SIBJIeHUeE,
Tpoliecc, CUCTeMa, Hay4yHbl (PakT, TIPUHLUII, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwusi, UCC/ieloBaHre, HaO/oieHre, U3MepeHue, IKCIIePUMEHT U JIPYTHe);

yYHUBepcanbHble yueOHbIe JeHCTBUS (TI03HABaTe/bHble, KOMMYHUKAaTHUBHbIE,

peryiasiTUBHBIE), obecrieunBaroLe (opMHUpoOBaHue (PyHKLIMOHATbHOU
IPaMOTHOCTH U COLIMATbHOM KOMITETeHLIUH 00yYaroLuXCs;
CTIOCOOHOCTD obOyyJarommxcs WCTI0/Tb30BaTh OCBOEHHbIe

MEXIUCIIUTTMHAPHBIe, MUPOBO33peHUYECKHEe 3HAaHWS W YHUBEPCA/IbHble yueOHbIe
JefiCTBYS B M0O3HaBaTeIbHON 1 COLMA/IbHOM TIPaKTHKe.

MeTtarnpeiMeTHble pe3yabTaTbl OTpaXkalOT OBJafieHHe YHUBepCaJbHbIMU
y4eOHbBIMH  TIO3HaBaTe/bHLIMM, KOMMYHUKAaTUBHBIMH W  PeTy/STUBHBIMU
JIeCTBUSIMU.

OBnajenue YHHMBepPCa/IbHBIMH y4eOHBIMHU Mo3HaBaTe/IbHbIMH
NeMCTBUSAMU:

1) 6a3oBbIe JIOTHYECKHE e CTBHS:

CaMOCTOSITeTbHO  (hOpPMy/IMPOBaTb W aKTyaJM3WpOBaTh  IPoO/IeMy,
BCECTOPOHHE eé pacCMaTpUBaTh;

ornpefie/iATh 1LleJId JesSTeNbHOCTH, 3ajilaBasi TlapaMeTpbl U KPUTEPUM HX
JIOCTHYKEHHsI, COOTHOCUTb Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/IeHHBIMU LIeJ/ISIMU;

WCTI0/Ib30BaTh MPU OCBOEHWM 3HAHWM MPUEMBI JIOTUUECKOT'O MBIIIIEHUS —
BbIZIEJIATh XapaKTepHble TMPU3HAKW TMOHSATUM W yCTaHaB/IMBaTb WX B3aUMOCBSI3b,



WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHATUS AJis 00BsICHEHUsI OT/le/TbHbIX (DaKTOB U
SIBJICHUU,

BLIOMpAaTb OCHOBAaHWS U KpUTepUU [ KaacCU(PUKaAIlMd BeIecTB M
XUMHUYECKUX peakl[ui;

yCTaHaB/UBaTh TPUUYMHHO-C/E[CTBEHHbIE CBS3M MeXJy H3yyaeMbIMU
sSIBJIEHUSIMU;

CTPOUTL JIOTUUECKHe PpacCyKaeHusi (MHAYKTHUBHbIE, JeAyKTUBHbIE, TIO
aHa/IOTuM), BbISB/ATb 3aKOHOMEPHOCTHM M TMPOTHMBOPEUMss B pacCMaTpUBaeMbIX
sIBJIEHUsIX, (DOPMY/TMPOBATh BBIBO/IbI U 3aK/TFOUEHHUSI;

TIPUMEHSITh B MPOLIECCe MO3HaHUs, UCT0/Ib3yeMble B XUMUU CUMBOJIMUECKHE
(3HaKOBbIE) MO/Ie/TH, PeoOpa30BbIBaTh MO/Ie/TbHbIe MPe/CTaBAeHUs — XUMUUeCKUM
3HaK (CUMBOJI) 2JieMeHTa, xumuyeckass Gopmysa, ypaBHeHUWE XUMUUECKOU
peakiuy — TIPU pellleHUH yueOHBIX TT03HABaTe/JbHbIX W TPAKTHUECKUX 3a/ay,
TIPUMEHSITh Ha3BaHHbIe MOJe/IbHbIE MPe/|CTaB/IeHuUs /i BbIsIB/IEHUs XapaKTePHbIX
TIPU3HAKOB U3yUaeMbIX BEIeCTB U XUMUUECKUX PeaKIyi.

2) 0a3oBbBIe UCC/IE0BATEILCKHE IeHCTBHUS:

BJaZIeTh OCHOBaMH METO/I0B HAayYHOTO IO3HAaHWsI BeIleCTB U XUMHUECKUX
peakLuu;

dbopMyMpoBaTh 1ie/1M 1 3a/laul UCCe/IoBaHusl, UCII0Mb30BaTh MTOCTaBIeHHbIE
W CaMOCTOsITeNTbHO C(hOpPMY/IMpOBaHHbIe BOIPOCHI B KadyeCcTBe WMHCTPyMeHTa
TO03HaHWS U OCHOBBI /Ji1 (DOPMUPOBAHUS THUIIOTE3bI MO TMPOBEpPKe MPaBUIbHOCTH
BBbICKA3bIBAEMbIX CY>K/I€HUW;

B/aZieTh HaBbIKAMH CAMOCTOSITE/IbHOTO TIJIAaHUPOBAaHUS U TIPOBe/IeHUsI
yUeHHYeCKUX KCTIepHMEHTOB, COBEpIIIEHCTBOBAaThL YMEHHUSI HaO/MI0/aTh 3a X0/[0M
rpoliecca, CaMOCTOSITe/IbHO IIPOTrHO3MPOBaTh €ro pe3y/bTar, (HOpPMYJIHMPOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie/I0BaHus,
COCTaB/IATh 000CHOBaHHBIN OTUET O MPOJie/IaHHOM paboTe;

nproOpeTaTh OIBIT yUYeHWYECKOW HWCCIe/I0BaTeIbCKOM UM MPOEKTHOU
JesiTe/IbHOCTH, TIPOSIBJIAITH CTIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
MOMCKY METO/IOB pelleHus] TPAKTUYeCKHMX 3ajjay, MPHMEHEHUI0 pa3/IMYHbIX
MeTO/IOB TT03HAHMSI.

3) pabora c uadopmanueii:

OPUEHTHPOBAaTbCS B PA3/IMUHbIX MCTOUHMKAX WH(POpMalUu (Hay4dHO-
TOMy/isipHasi UTepaTypa XUMUUECKOTO COjlep)KaHHs, CITPaBOYHbIe T[10COOus,
pecypcbl VIHTepHeTa), aHa/IM3UPOBaTh MH(OPMALUIO pa3/MuHbIX BUZIOB U (HOpPM
Tipe/iCTaBJ/IeHUs], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh u
HEeTpOTUBOPEUUBOCTb;



¢bopMyMpoBaTh 3anpoChkl ¥ MIPUMEHSITh Pa3/MuHble METO/bl TIPU TOWCKe U
orbope wHbOpMaMKM, HeoOXoAUMOW [/ BBITOMHEHWS y4eOHBIX 3ajau
oripezie/IeHHOr' O THIIA;

nprobpeTaTh OMBIT HCIOIB30BaHUS WH(POPMALIMOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTHUM Y Pa3/IMUHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BbIOMpaTh  ONTHUMa/ibHYI0  (GOpMy  Tpe/CTaB/eHUs
ynHbopMaLuu (cxembl, rpadvKu, AUarpaMMbl, TaOMULIbI, PUCYHKHU U JPYTUE);

WCTIO/Mb30BaTh HAyYHbIM s3bIK B KauecTBe CpeAcCTBa TIipu pabore c
XUMUYeCKor uHboOpMalueii: TIpUMEHSITb MeXXIipeiMeTHble (du3uueckue U
MaTeMaThuecKre) 3HaKd ¥ CUMBOJIbI, (hOpMYyJibl, abOpeBHUaTypbl, HOMEHK/IATypy;

WCMO/b30BaTh M Tpeobpa3oBbIBaTh 3HAKOBO-CHMBOJIMUECKHWE Cpe/iCTBa
HarJIsiiHOCTH.

OBajieHrie yHUBePCa/IbHBIMH KOMMYHUKATUBHBIMU JeCTBUAMM:

3aJjaBaTh BOIIPOCHI 10 CYIIIeCTBY 00CYy’KZaeMoi TeMbl B X0/le Auajora u/uiu
JUCKYyCCUM, BbICKa3biBaTb  HJeH, (OpPMYJUMPOBaTb CBOU  Tpe/I0KeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI TPe/I/IOKeHHOM 3a/1aul;

BLICTYMATh C Mpe3eHTaljueil pe3y/bTaTOB I[103HABAaTe/JIbHOW [lesITe/IbHOCTH,
TM0JIyYeHHBIX CAMOCTOSITe/TbHO UJIM COBMECTHO CO CBEPCTHHMKAMM MPU BbITIOJIHEHUU
XUMHUUECKOT0 3KCIieprMeHTa, TTPaKTUUeCcKoi paboThl M0 MCC/IeJOBaHUIO CBONCTB
M3yuaeMbIX Bell[eCTB, peasn3aliyd yueOHOTo MpoeKTa U (OopMyIMpPOBaTh BLIBOZbBI
M0 pe3yJ/ibTaTaM TIPOBEAEHHbIX WCCAeJOBAaHUM TyTEM COTJlaCOBaHUsSI MO3ULUH B
xo/le 06CyKaeHus1 1 0OMeHa MHEeHUSIMH.

OBJlafieHHe YHUBepPCa/TbHLIMU Pery/JIaTUBHbIMH /[eHCTBUSIMU:

CaMOCTOSITEe/IbHO TIJIAHUPOBAaTb M OCYLLECTB/SATh CBOK I103HABATe/IbHYIO
JesiTeNIbHOCTb, OMpefie/isis eé 1jeM U 3aiaud, KOHTPOJMPOBaTh U 10 Mepe
He0OXOMMOCTA KOPPEKTUPOBATh TMpe/jjlaraeMblii  aJfOPUTM  JIeWCTBUM  TIPH
BBIMIOJTHEHUU y4eOHBbIX M MCC/e[ioBaTeNbCKUX 3a/iau, BbIOMpaTh Haubosee
3¢ dexTUBHbIN CrOCcO6 WX pellleHUs C yUYETOM TOJyueHWs] HOBBIX 3HAHUU O
Bell[eCTBaX U XUMUUECKUX PeaklIvsiX;

OCYLLECTB/ISITb CAMOKOHTPOJ/Ib CBOEH [JIesiTe/TbHOCTU Ha OCHOBE CaMoOaHasv3a
Y CaMOOLIEHKH.

IIPEJIMETHDBIE PE3YJ/IBTATBI

10 K/TACC

[IpeagMeTHble pe3y/bTaThl OCBOeHUMs1 Kypca «OpraHuueckass XUMUSI»
OTPa’karoT:

chOpMHUPOBAaHHOCTb  TIpeZiCTaB/€eHU O XHUMHUUECKOM  COCTaBJisitollei
eCTeCTBeHHO-HAayUHOM KapTUHbI MWpa, pOJM XUMHUU B T[IO3HAHWUU SIBJIEHUM



npupoAbl, B (OPMUPOBAaHUM MBIIUIEHUS W KYJIbTYpPbl JIMYHOCTH, €@
($YHKLIMOHAIbHON TPaMOTHOCTH, He0OX0AMMOM [IJ1s pellieHtsl TPAaKTUYeCKUX 3aZiau
M 9KOJIOTMUYeCKU 0O00CHOBAHHOTO OTHOLIEHUsSI K CBOEMY 3/J0POBbIO U TPUPOAHOMN
cpeze;

B/a/leHMe  CHUCTeMOM  XMMMUeCKUX  3HaHWW, KOTOpas  BKJIIOUaeT:
OCHOBOIIO/IArarouie MOHATUSA (XUMWUYeCKHWM 3J1eMeHT, aTOM, 3JIeKTPOHHas
000/10UKa aToMa, MOJieKy/ia, BaJleHTHOCTb, 3/1IeKTPOOTPHULAaTe/IbHOCTb, XUMUUeCKast
CBSI3b, CTPYKTypHas (opmysia (pa3BépHyTasi M COKpalléHHas), MO/ib, MOJISIpHas
Macca, MOJISIpHbIi 00BEM, YI/IepOAHbIM cKeneT, (yHKIMOHa/JbHasi TPYa,
pajiyiKas, U30Mepus, U30Mepbl, TOMOJIOTUYECKUM DPsifi, TOMOJIOTH, yT/€BOJOPO/BI,
KUCJIOPOJ, U a30TcojepyKalle COeJWHEeHUs, MOHOMEp, MOJMMep, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKY/ISIDHbIE COeZIMHEHMS); TEOPUU U 3aKOHBI (TEOpUsl CTPOEHHUS
opraHnueckux BewjectB A. M. ByTnepoBa, 3aKOH COXpaHeHHWsI MacChl BeLeCTB);
3aKOHOMEPHOCTH, CHMBOJIMUECKUW $3bIK XWMWW; MHUPOBO33pEHUYECKHe 3HaHMS,
JeXalle B OCHOBE TIOHUMAaHMUSl TIPUUYMHHOCTA M CUCTEMHOCTH XHWMHUUYECKUX
SIBJIEHUW, (DAKTOJIOTUUeCKHe CBeZleHUsI O CBOMCTBAaxX, COCTaBe, IIOJIyYEeHUM U
6e30macHOM UCMO/Ib30BAHMM Ba)KHEWIIIMX OpPraHUYecKUX BelecTB B OBITY U
NIPaKTUUeCKOM JleATe/IbHOCTH Ye/I0BeKa;

c(OpMUPOBAaHHOCTb YMEHWW BBISIBJIAITh XapaKTepHbIE TPU3HAKW MOHATUM,
yCTaHaB/IUBaTb MUX B3aUMOCB$I3b, WCII0/b30BaTh COOTBETCTBYIOIUE TMOHATHS TPU
OTKCaHUU COCTaBa, CTPOEHUs Y TIpeBpallleH’id OpraHuueCcKux CoeJMHeHU;

c(OpMUPOBAHHOCTb yYMEHUW MCIO/b30BaTh XUMHUYECKYI0 CUMBOJIMKY [J/Is
COCTaBJIEHUSI MOJIEKYJ/ISIDHBIX W CTPYKTYPHBbIX (pa3BEPHYTOM, COKpALLEHHOM)
(GopMyn1 OpraHMYeCcKMx BelleCTB W ypaBHEHMM XUMHUYECKUMX peakLui,
W3roTaB/IMBaTh MO/ MOJIeKYyJl OpPraHUuUeCcKUX BeIecTB [J/Isi WIIKCTPaLWy WX
XUMHUUYECKOT'0 M IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMUPOBAHHOCTb YMEHWM YCTaHaB/IMBaThb MPHUHAJJ/IEXXHOCTb W3yUYEeHHBIX
OpraHMYeCcKUX BeIecTB MO WX COCTaBy U CTPOEHUIO K OIpefe/éHHOMY
KJIacCy/Tpynme coejvHeHui (Yr/7eBOJOpO/bl, KUCIOPOJ, W a30TCOoJeprKaljue
COeJJMHEeHUs], BbICOKOMOJIEKY/ISIPHble COeJlMHeHUs), JaBaTb KM Ha3BaHUS II0
cucteMatnueckor HoMmeHk/aType (IUPAC), a Takke NPUBOAUTH TpPHUBUA/bHBIE
Ha3BaHUSl OTJe/IbHbIX OpPraHUYeCKuX BellecTB (3TWIeH, IPOIMWIeH, aleTH/IEH,
STUJIEHTJIMKOJIb, TJIMLEpUH, (QeHon, ¢opManbAerusi, aleTaableri/, MypaBbUHas
KWCJI0Ta, YKCYCHasl KUCJI0Ta, 0JIEMHOBAsi KUC/I0Ta, CTeapUHOBast KMC/IOTa, [/IH0K03a,
dbpyKTO3a, KpaxmaJl, Lie/I/1t0/103a, TJIULHH);

Cc(OPMUPOBAaHHOCTb YMEHUs OIpeZeNaTb BHUAbl XWUMHUUECKOW CBSI3U B
OpraHUYecKuX COeIMHeHUsIX (OfMHapHbIe U KPaTHBIE);



chOpMUPOBAHHOCTb yMEHUsI TIPUMEHSITb TIOJIO)KEHUsSI TEeOpUU CTPOEHUs
opraHudeckux BeijectB A. M. ByTtnepoBa /st 00bsICHeHHS 3aBUCUMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEeHUsI MacCChl Bell[eCTB;

c(hOpMHUPDOBAaHHOCTb ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTpPOEHUe,
du3nueckue U XUMHUYECKHWe CBOMCTBA THUITMYHBIX TMpeJCTaBUTe/eN pa3IUuHbIX
K/IaCCOB OpraHUuYecKuX BelecTB (MeTaH, 3TaH, 3TW/eH, MPOIW/EH, aleTH/IeH,
OoyragueH-1,3, MetunbyragueH-1,3, 6eH30/7, MeTaHOJ/, 3TAHOJ, 3TUIEHTJIUKO/b,
IJIULEpUH, (PeHoJI, alleTajb/lery/i, MypaBbMHasg U YKCYCHasi KWC/IOTbI, TJIFOKO3a,
KpaxmaJl, 11e/1/1t0/103a, aMUHOYKCYCHasl KAC/I0Ta), WITHOCTPUPOBATh TeHeTUUeCKYH0
CBSI3b MEXKJY HUMHU YDaBHEHUSIMU COOTBETCTBYIOLLMX XUMHUYECKHUX peaKLUid C
HCII0/Ib30BaHHeM CTPYKTYPHBIX (hOpPMY.I;

chOpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOUHUKU YTJIeBOJOPOJAHOIO
Celpbsi  (HedTh, TIPUPOAHBIA Tra3, yrojb), CIOCOObBI HUX IepepabOTKU U
MIpakTUUeCcKoe MprMeHeHHe MPOyKTOB repepadoTKy;

chOpMUPOBAaHHOCTh YMEHUM TIPOBOAUTH BBIUYMCIAEHHUS 110 XUMHUUYECKUM
ypaBHeHUsIM (Macchl, 06bEMa, KOJIMUeCTBa MCXOAHOTO BeIecTBa WM TPOAYKTa
peakiuy TI0 W3BEeCTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO W3 HCXOAHBIX
Bell[eCTB WU NPOAYKTOB peakiun);

chOpMUPOBAaHHOCTh YMEHUM BJaZileTh CUCTEeMOW 3HaHUM 00 OCHOBHBIX
MeTO/laX HayUHOTO MO3HaHUsl, UCTI0/b3yeMbIX B XMMUU NPU W3YUeHUU BeIeCTB U
XUMHUUECKUX sSB/IeHUH (HabsroeHre, u3MepeHue, S5KCIIepUMEeHT, MO/eTMpOBaHue),
WCI0/Ib30BaTh CUCTEMHbIE XUMUUYECKWe 3HaHUSl [Jid TIPUHATHS pelleHUd B
KOHKDETHBbIX JKU3HEHHBIX CUTYyal[usX, CBSI3aHHbIX C Bel[eCTBaMU U UX
TIpUMeHeHueM;

cchopMHUPOBAHHOCTh YMEeHUM COOJIO/IaTh MpaBU/ia M0J/Ib30BaHUS XUMUUECKOU
MOCY/IOM W JlabopaTOpHbIM O00OpYZOBaHHEM, a TakKXKe IpaBWia oOpalreHus C
Bell[eCTBaMU B COOTBETCTBUU C MHCTPYKI[USMU T10 BBITIOJIHEHUIO /1a00paTOPHBIX
XUMUYECKHUX OIbITOB;

chOpMUPOBAHHOCThL yMEHWM TUIAHUPOBAaTh U BBIMOJIHATb XUMUUYECKUU
9KCIepuMeHT (MpeBpalleHusl OpraHuYeCcKrX BeleCTB MIPU HarpeBaHWH, ToJlyyeHue
3TWIeHa W W3yueHHe ero CBOWCTB, KadyeCTBeHHble peakKIMM OpraHUuueCcKuX
BeIIeCTB, ZeHarypaiys Oe/lKOB MpH HarpeBaHWH, I[BETHBbIe peakiuu OeKOB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKHA Oe3oracHOCTH Tipu obpaiieHnd C
BellleCTBAMU U JiabopaTopHbIM 000pyZOBaHHEM, TMPeACTaB/sATb Ppe3y/abTaThbl
XUMHUUECKOTO 3KCrepuMeHTa B (opMe 3aluch YpaBHEHUM COOTBETCTBYIOILIUX
peakiiyii ¥ (hOpMy/IMPOBaTh BbIBO/IbI HA OCHOBE 3TUX Pe3y/bTaTOB;

chOpMUPOBAHHOCTh yMEHUM KDPUTHYECKW aHa/lM3UpOBaTh XUMHUUYECKYIO
MH(MOpMaIMIO, TIOJy4yaeMyl) U3 pa3HbIX MCTOYHUKOB (CpeAcTBa MacCOBOU
uH(popmaluu, IHTepHeT U Apyrux);



chopMHUPOBAaHHOCTb ~ yMeHWM  COO/MOJaTh  TpaBUIa  IKOJIOTHYECKH
1je/iecoo0pa3Horo ToBefleHHsI B OBITY W TPY/AOBOM JeSTeIbHOCTA B LIeJsX
COXpaHEeHMUs1 CBOETrO 3/10POBbSl M OKpPY’Karollled TMPUPOJHOM CpeJbl, 0CO3HABATh
OMaCHOCTb BO3/IEUCTBUSI HA >KMBbIe OPraHU3Mbl OMpeJe/EHHbIX OpraHhueCKUX
BeII[eCTB, MOHMMasi CMbIC/T TIoKa3aresst II/1K, TMosicHATL Ha IpHUMepax CIIOCOOBI
YMEHbIIIeHUs1 Y TIpeJOoTBPAIlleHUsI WX BPeJHOIO BO3JEMCTBUSI Ha OpPraHWU3M
YesI0BeKa;

JJisT 00yYaroIuxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBbSI: YMeHUe
NIPUMEHSATb 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/aX II03HAHUS BeIeCTB U
XMMUUECKUX SIBJIEHUU;

IS CHAembIX YW CAabOBUIANIMX O00ydYaroIluXxcs: yMeHHe MCIOJb30BaTh
pesibe(yHO-TOUeUHYI0 cucTeMy ob6o3HaueHuit JI. Bpaitisa A1s 3aricyd XMMUUECKUX

dbopmy.
11 KITACC

[TpemMeTHBIE pe3y/bTaThl OCBOeHHsT Kypca «OOIijas ¥ HeopraHhyeckas
XUMHUS» OTPa’KaroT:

chOpMUPOBAHHOCTh  TpeACTaBAeHUM: O XWMHUUYECKOW COCTaBJIstOLLen
eCTeCTBeHHO-HAayUHOM KapTUHbl MWpa, POMM XUMHUU B TIO3HAHWU SIBJIEHUU
NnpupoAbl, B (OPMUPOBAaHWU MBIIUIEHUSI U  KYJbTYpPbl JIAYHOCTH, €€
GbyHKI[MOHATBPHOM TPaMOTHOCTH, HeOOXOIUMOM [I7IsT pellieHUs PaKTHYeCKUX 3a/jau
M 9KOJIOTUUYeCK 000CHOBAHHOTO OTHOIIIEHUWS K CBOEMY 3/[0POBBIO W TIPUPOAHOMN
cpeze;

B/IaJleHhe  CUCTEeMOM  XUMHUeCKMX  3HaHWM, KOTOpash  BKJ/IKOYaeT:
OCHOBOIIOJ/Iararoiye TOHSATUSI (XUMUUeCKUil 3jieMeHT, aToMm, U30Tor, S-, p-, d-
3/IeKTPOHHbIE OpOWTaM aTOMOB, HWOH, MOJIeKy/a, MOJb, MOJISIDHbIN 00BEM,
BaJIEHTHOCTb, 3/IEKTPOOTPULIATEIbHOCTh, CTENeHb OKUCJIeHUsl, XUMUYeCcKasi CBSI3b
(KoBaJsieHTHasi, MOHHas1, MeTa/l/InueckKasi, BOJJOpPO/iHasi), KpUCTa/uIMuecKasl peléTka,
TUMBl XUMWUYECKUX  peaklud, pacTBOP, 3JIEKTPOJIUTBI,  HE3JIeKTPOJIUTHI,
5/IeKTPOJINTUYECKass [AUCCOLMALMs, OKHUC/IUTEeNb, BOCCTAHOBUTENIb, CKOPOCThb
XUMUYECKOM peaklMy, XUMWYEeCKOe DaBHOBECHE); TEOPUH W 3aKOHbI (Teopusi
3/IeKTPOJIMTUUECKON JuCCOoLMaliuM, Tepuoaudeckui 3akoH 1. V. MeHpesneeBa,
3aKOH COXPaHEeHWs] MacChbl BeleCTB, 3aKOH COXPaHEeHWs W MpeBpallleHusi SHepPruu
MpU XUMUYECKUX DpeaklUsX), 3aKOHOMEDPHOCTH, CHMBOJIMUECKUH SI3bIK XUMWH,
MHPOBO33pEHUYECKUE 3HaHWs, JieXalllie B OCHOBe MOHWUMAaHWS TPUUYMHHOCTA M
CUCTeMHOCTU XMMUUECKHX SIBJIEHUM, (PAaKTOIOrhuecKue CBeJIeHUs] O CBOWCTBAX,
cocTaBe, TI0/lyueHHH U 6e301acHOM MCIIOb30BaHUM BaXKHEUIITUX HEeOPraHWYeCKUX
BeIIeCTB B OBITY W MPaKTUUeCKOU JiesiTe/IbHOCTU Ue/I0BeKa;



chOpMUPOBAHHOCThL YMEHUW BBISIBJISAITh XapaKTepHble TPH3HAKW TMOHSTUM,
yCTaHaB/IMBaTh WX B3aMMOCBS3b, MCIIO/b30BaTh COOTBETCTBYIOLUE MOHATHUSA TPU
OMNMCaHWW HeOPraHWYeCKUX BeIlecTB U UX TpeBpall|eHul;

c(hOpMHPOBaHHOCTb YMEHUM WCMOJIb30BaTb XUMUUECKYH) CHUMBOJIUKY [IJISI
coctaBieHuss ¢GOpMy/a  Bell[eCTB U  YpaBHEHUM XWMUUECKUX  Ppeakiui,
cucrteMatnueckyto HomeHKIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OT/le/IbHbIX
HeOpraHu4ecKUx BelllecTB (yrapHblM Ta3, YrJIeKUMCIbIM ra3, aMMHaK, raiiéHas
13BeCTb, HeraléHasi U3BeCTh, TUTbeBasi CoZla, MUPUT U IPyTHE);

chOpMUPOBAHHOCTh YMEHUH OIpe/ie/isiTb BaJleHTHOCTb U CTelleHb OKUC/IeHUS
XMMUUECKUX 3JIEMEHTOB B COEJUHEHHWSAX Pa3/IMuHOr0 COCTaBa, BUJ, XWUMHYECKOU
CBs3U (KOBajleHTHasl, UIOHHasi, MeTa/l/TnuecKasi, BOJOPO/Hasi) B COeMHEHUSIX, TUII
KPUCTa/UIMUeCKOM DelIéTKM KOHKPDETHOrO BelllecTBa (aTOMHasi, MOJIeKYJ/IsIpHas,
VIOHHAas1, MeTa/l/TnYecKasi), Xapakrep Ccpe/ibl B BOJHBIX paCTBOpPaX HEOPraHUUeCKUX
CcoeIMHeHMH;

c(hOopMHPOBaHHOCTb yMeHUU yCTaHaB/IMBaThb TPUHAZJIEXKHOCTh
HeOpraHuyecKWx BeLeCTB I10 UX COCTaBy K OIpefe/éHHOMY KJ/acCy/rpyriie
COoeIMHEHWH (MPOCThIe BelleCcTBa — MeTas/ulbl U HeMeTasl/ibl, OKCHU/IbI, OCHOBaHUSI,
KUCJIOThI, aM(OTepHbIe TUAPOKCU/IbI, COJH);

c(OpMUPOBAHHOCTb YMEHUK PACKPbIBaTh CMBIC/ NTEPUOJAYECKOrO 3akoHa /1.
W. MeHpesneeBa U [eMOHCTPUPOBAaTh €0 CUCTEMATHU3UPYIOIIYI0, 00BbSICHUTETbHYHO
Y TIPOTHOCTUUECKYIO (PYHKI[WY;

chOpMUPOBAHHOCThL YMEHWM XapaKTepu30BaThb 3J€KTPOHHOE CTPOeHHe
aTOMOB XMMHWYECKHUX 3jieMeHTOB 1-4 mnepuosoB Ilepuoinueckord CUCTEMBI
xuMuueckux 3synemeHToB 1. V. MeHgeneeBa, WMCMHOJb3Yys MOHATHSA «S-, p-, d-
3JIEKTPOHHBIE opOuTanM», «IHEPreTUUeCKHe YPOBHM», O0OBSICHATD
3aKOHOMEPHOCTH HM3MEHEeHHs] CBOUCTB XMMHUUYECKHX 3/IEMEHTOB U UX COeJWHEeHUMN
10 TieproZiaM U rpynmnam [leproanueckout cucTeMbl XUMUYeCKUX 31eMeHTOB /1. U.
MeHjeneeBa;

chOpMHPOBAaHHOCTL ~ YMEHHH  XapaKTepH30BaThb (OMUCHIBATh)  OOIIMe
XMMHAUECKMe CBOMCTBA HEOPraHWYeCKUX BeL[eCTB PAa3/IMYHbIX  K/acCoB,
NOATBEPXKAaTh CYI[eCTBOBaHWE TeHEeTUUeCKOM CBSI3U Me)K/ly HeOpraHu4eCcKUMH
BellleCTBaMH C MOMOIbI0 YPaBHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PeaKIui;

chOpMUPOBAHHOCTh YMeHUsT KaacCU(HULMPOBaTh XUMUUECKUe peakiuu T0
pa3/MUHbIM MpU3HaKaM (YUC/ly U COCTaBy pearvpyroliux BelecTB, TEIOBOMY
3¢ dekTy peakijuy, U3MEHEHHUIO CTelleHell OKHMC/IeHUsI 371eMeHTOB, 00paTUMOCTH
peaklyy, y4aCTHI0 KaTaau3aTopa);

chOpMUPOBAHHOCTL YMEHUW COCTaB/ISITh ypaBHEHHUs peaklyii pa3IUuHbIX
THUIIOB, TIO/THbIE U COKpAIléHHbIe ypaBHeHHUsI peakluii MOHHOTO 0OMeHa, yUuThIBast
yCJI0BUS, IPU KOTOPBIX 3TH PeakLUy UAYT 10 KOHLA;



c(OpMUPOBAHHOCTb YMEHMI MPOBOJUTH peakLUW, IOJATBepXKJarolue
KaueCTBEHHbI COCTaB pAa3/IMUYHbIX HeOpraHW4yeCcKuX BelecTB, pacro3HaBaTh
OTLITHBIM MYTEM HOHBI, PUCYTCTBYIOIIME B BOAHBIX PAaCTBOPaX HEOPraHWYeCKUX
BeIeCTB;

c()OpMUPOBAHHOCTb yYMEHUW PpacKpbIBaTb CYLIHOCTb OKHC/IUTEIbHO-
BOCCTaHOBUTE/IbHBIX Peakliiii MoCpe/ICTBOM COCTaBJIeHUs 3/1eKTPOHHOro GanaHca
3TUX peakLyu;

c(OpMUPOBAHHOCTb YMeHUM 0OBSICHITD 3aBUCUMOCTb CKOPOCTU XUMHUECKOU
peakLMM OT pa3/IMyHbIX (PAKTOPOB; XapaKTep CMeLleHUs] XUMUYeCKOr0 paBHOBECHS
B 3aBUCHMOCTH OT BHeIlIHero Bo3zeuncTsus (npuHumn Jle IlaTense);

cOpMUPOBAHHOCTb YMEHHUIN XapaKTepu3oBaTb XHWMHYECKHe TIPOLeCChl,
Jie)Kallje B OCHOBE MPOMBILIJIEHHOTO TOJIyueHUsl CePHOM KUC/IOThl, aMMHUaka, a
Takke C(HOPMUPOBAHHOCTH Tpe/CTaB/eHu 00 OOIMX Hay4yHbIX TPUHLUMAX U
5KO0JIOTMUeCKUX MpobieMax XMMUUecKOro Mpor3BO/ICTBa;

c(OpMUPOBAHHOCTb YMEHUI TMPOBO/JUTh BBIUMC/IEHUS C HCIOJb30BaHUEM
TIOHSATHUST «MacCoBasi [10Jisl BellleCTBa B PAcTBOpPe», 00BbEMHBIX OTHOIIEHUN Ta30B
NPy XUMHUYeCKUX peakLMsiX, MacChl BelllecTBa WM 00bEéMa ra3oB I0 W3BECTHOMY
KOJINYeCTBY BellleCTBa, Macce Wi 0O0BEMY OZHOTO M3 yuyaCTBYIOIIUX B peakLUu
BeIlleCcTB, TeryioBoro 3¢@dekra peaklid Ha OCHOBe 3aKOHOB COXpPaHEHUsI MacChl
BeI|eCTB, MpeBpalleHUs] U COXPaHeHUs SHePruy;

c(OpMUPOBAHHOCTb YMEHU COO/II0aTh MpaBUJIa MOIb30BaHUSI XUMUUECKOU
TOCY/IOM W JlabopaTOpHbIM O00OpYZOBaHHEM, a TakKXKe IpaBWia oOpalreHus C
BelleCTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU TI0 BBITIOJTHEHUIO J1abopaTOPHBIX
XUMHUUECKUX OIIbITOB;

c()OpMUPOBAHHOCTb YMEHWM I[JIAHUPOBaTb U BBIMOJHATE XUMHYECKUI
5KCIepPUMEHT (pas/io’keHre MepoKCHJa BOJOpPOJa B MPUCYTCTBUM KaTaau3aTopa,
orpejiesieHWe Cpefbl pacTBOPOB BEIeCTB C TOMOLIbI0  YHHBEPCAIbHOIO
VH/AWKATOpa, B/IWsSHUE pPa3/MuUHbIX (PAKTOPOB Ha CKOPOCTb XMMHUUECKOW peaklivy,
peakLMyd MOHHOTO OOMeHa, KaueCTBeHHbIe peakluu Ha Cy/bdaT-, KapboHaT- U
XJIOPUJ-aHUOHBI, HA KaTMOH aMMOHMS, pelleHHe 3KCIIepUMEHTA/IbHBIX 3a7ay I10
TeMaM «MeTaminbl» U «HemeTannbi») B COOTBETCTBUU C TPaBW/IaMU TeXHUKHU
6e3omacHOCTU TIpy OOpallleH!H C Bell[eCTBaMU U j1abopaTopHbIM 000py/[0BaHKEM,
NpeJiCTaB/ATh pe3y/bTaTbl XUMHUECKOrO 3KCIIepuMeHTa B (opme 3amucu
yPaBHEHHM COOTBETCTBYIOLMX peakUUi M (POPMy/IMpPOBaTh BBIBOJBI Ha OCHOBE
3TUX pe3y/bTaToB;

c(OpMUPOBAHHOCTb YMEHMII KPUTUUYECKH aHa/JM3UpOBaThb XHWMHUYECKYHO
vHpOpMaLMIO, TI0JyuyaeMyH) U3 pa3HbIX HCTOUHMKOB (CpefcTBa MacCOBOU
KOMMYHUKaLUH, VIHTepHeT 1 Ipyrux);



chopMHUPOBAaHHOCTb ~ yMeHWM  COO/MOJaTh  TpaBUIa  IKOJIOTHYECKH
1je/iecoo0pa3Horo ToBefleHHsI B OBITY W TPY/AOBOM JeSTeIbHOCTA B LIeJsX
COXpaHEeHMUs1 CBOETrO 3/10POBbSl M OKpPY’Karollled TMPUPOJHOM CpeJbl, 0CO3HABATh
OMaCHOCThb BO3/IeMCTBUS Ha >KUBbIE OPraHU3MBbI OIpe/ie/IEHHbIX BellleCTB, TIOHUMast
cmbIc/T Tokasaresnsi TI[IK, MOSCHATH Ha IIpUMEpPax CIOCOObI YMEHBIIEHUS H
TpeJiOTBPAILleHUs] UX BPeJHOTO BO3EUCTBHS HAa OPraHM3M YesIOBeKa;

J7s1 00yJaroIuxcsi ¢ orpaHUYeHHBIMU BO3MOXXHOCTSIMU 3/]0POBbsI: YMeHHe
NIPUMEHATb 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/[aX IT03HAHWS BeIeCTB U
XUMUUECKUX SIBJIEHUU;

JJIsT  CJIeTbIX U CJIabOBUAAIMX 0O0yuaroluXcs: YMeHHe HCI0/Ib30BaTh
pesibe(pHO-TOUEUHYI0 CUCTeMy 00o3HaueHMi JI. Bpaiiis A/ 3amucy XMMHUUYeCKHUX

dbopmyi.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KonnyecTBo yacos
HaunmeHoBaHMe pa3je/ioB U TeM dnekTpoHHbIe (1{u¢poBbIe)
Ne n/nn Kontpoibubie | IIpakTHuecku
NporpamMMsbI Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI e paboThI
Pa3gen 1. TeopeTnueckue 0CHOBBI OPraHHUeCKON XMMUH
[IpeameT opraHMUeCcKou XUMUU. https://academy-content.apkpro.ru/
1.1 Teopusi CTpOeHHs OpraHUYeCKUX 3 0 0 lesson/a9f3d191-5ele-4e24-ac02-
coequHenuii A. M. Bytieposa efb16fad9f6a
Wtoro 1o pa3zeny 3
Pa3pen 2. YrieBoaopoabl
TTpe1e/IEHBIE VI/IeBONODOIE] — https://academy-content.apkpro.ru/
2.1 ped y AOPOA 2 0 0 lesson/258ddc06-ec23-473c-b3d7-
A/IRAHET edB2fcaddd0?
Helpe e/ bHbLe VIIEBOLODOLL: https://academy-content.apkpro.ru/
2.2 pea Y AOPOARL: 6 0 1 lesson/4038171e-4158-4bd1-ae98-
aJIKeHbl, aJIKa/IneHbl, aJIKUHBI 18dc1cfb9399
https://academy-content.apkpro.ru/
2.3 ApomMatuueckue yrieBoAopO/bl 2 0 0 lesson/d86d7d00-d5b4-491d-aded-
c3dda19feef4
[TpupogHble UICTOYHUKHU
2.4 PHpOA 3 1 0 https://lesson.edu.ru/04/10
yT7IeBOAOPO/IOB U HX TepepaboTKa
Wtoro no paspeny 13
Pa3pen 3. Kuciopoacoaepikanjue opranHiuyeckue CoeuHeHUs
3.1 CriupTel. DeHon 3 0 0 https://academy-content.apkpro.ru/

lesson/5439c18b-7440-4b6f-bf84-




c04fa471694f

Anbpaeruzbl. KapboHOBbLIE KHUC/IOTHI.

https://academy-content.apkpro.ru/

3.2 C 7 lesson/8664b319-0ba3-4945-b076-
TIOKHEIE SQUPEI ch7ae5858h90
https://academy-content.apkpro.ru/
3.3 YrneBoAbl 3 lesson/709ce43a-deb6-4281-963b-
01d2e212d4d0
Wtoro no pasgeny 13

Pa3pen 4. A3orcopepikaijye opraHuyecKue coeJuHeHUus

https://academy-content.apkpro.ru/

4.1 AMUHBI. AMUHOKHUC/IOTEL. benku 3 lesson/0c608a59-4c69-4481-839e-
9205f201b73e
Wtoro no pa3peny 3
Pa3pgen 5. BbicoKOMoO/1eKy/IIpHbIe COeAUHeHUSsI
5.1 ITnactmaccel. Kayuyku. BosokHa 2 https://lesson.edu.ru/04/10
Wtoro no paspeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 K/TACC

Ko/mmuecTBo yacoB JJIEKTPOHHBIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudppoBbie)
Ne n/m Konrponbable | IIpakTHueckue
NMporpamMMsbI Bcero obpa3oBare/ibHbIE
paboThI paboThI
pecypchl
Pa3pen 1. TeopeTnueckre 0CHOBbBI XUMHH
CtpoeHue aToMoB. [TeproiriuecKuii 3aKOH
1.1 u [lepuoanueckas cuctema XMUMUUECKUX 3 0 0 https://lesson.edu.ru/04/10
sneMmeHTOB [I. 1. Menpesneesa
CrpoeHue BelecTBa. MHoroo6pasue
1.2 TPOCHHE Betects HOroobpasH 4 0 0 https://lesson.edu.ru/04/10
BellleCTB
1.3 XUMHyeckKue peakrjuu 6 1 1 https://lesson.edu.ru/04/10
Wtoro no paspeny 13
Pa3pen 2. Heoprannueckass XuMus
2.1 Mertasnbl 0 1 https://lesson.edu.ru/04/10
2.2 Hewmertannsl 1 https://lesson.edu.ru/04/10
CBs13b Heopr
2.3 PIATMHECKIX H OprafuHecux 2 0 0 https://lesson.edu.ru/04/10
Bell|eCTB
Wtoro no paspeny 17 https://lesson.edu.ru/04/10
Pa3zgen 3. XuiMua U XKU3Hb
3.1 XUMUS U )KU3Hb 4 0 0
Nroro nio pasgeny 4
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







ITIOYPOYHOE IVNIAHNPOBAHUE

10 KJIACC
KosmmyecTBo uacoB Jara
Ne J/eKTpoHHbIe IU(poBbIe
Tema ypoka Kontposibabie | IIpakTHyeckue | H3yUeHH
n/n Bcero oOpa3oBaTe/IbHBIE PecypChl
padoThI paboThI A
[IpeameT opraHMUeCcKor XUMUU, https://academy-content.apkpro.ru/
1 eé BO3HUKHOBeHUe, pasBUTUE U 1 0 0 lesson/a9f3d191-5ele-4e24-ac02-
3HaUeHHe efb16fa49f6a
Teopusi cTpoeHUs1 OpraHuyYeCcKux https://academy-content.apkpro.ru/
2 coenuHeHud A. M. ByTiepoga, 1 0 0 lesson/c935a58c-ab0e-4c59-9dcf-
eé OCHOBHbIe I10JI0KeHUs 20517ae4b52e
IIpepcraBieHue o
K/1accupuKalyy OpraHnyecKrux
BemecTs. HOMeHKIATYDA https://academy-content.apkpro.ru/
3 B ) P 1 0 0 lesson/726ee099-e1a9-410f-b8be-
(cucremaTrueckas) U bach589aead]
TPUBHA/IbHbIE Ha3BaHUS
OpraHUYeCcKHX BelecTB
AJIKAHBL COCTAB 1 CTDOGHIE https://academy-content.apkpro.ru/
4 ] 11 CTP ’ 1 0 0 lesson/258ddc06-ec23-473c-b3d7-
TrOMOJIOTUUeCKUM psiJl ed82fcaddd0?
MeTaH 1 5TaH — [DoCTeie https://academy-content.apkpro.ru/
5 P 1 0 0 lesson/258ddc06-ec23-473c-b3d7-
Npe/iCTaBUTe/ N aJIKAaHOB ed82fcaddd0?
AJIKEHBL: COCTAR 1 CTDOCHHE https://academy-content.apkpro.ru/
6 L P ’ 1 0 0 lesson/4038171e-4158-4bd1-ae98-
cBoucTBa 18dc1cfb9399
7 OTWIeH U NPOIUIieH — 1 0 0 https://lesson.edu.ru/04/10

MPOCTeULlIre NpeJiICTaBUTeTN




d/IKeHOB

[MpakTueckasi pabora Ne 1.

https://academy-content.apkpro.ru/

8 «ITonyuenuve sTueHa U lesson/53cd2379-2a45-43b1-9f67-
H3yuYeHHe ero CBOMCTB» 7ebcdaf03ce0
Ankaauensl. byraguen-1,3 u
MeTusioytaaues-1,3. ITonyueHuve
9 yran y https://lesson.edu.ru/04/10
CHHTEeTUYeCKOro Kayuyyka U
pe3uHbI
AJIKWHBI: COCTaB ¥ 0COOEHHOCTH
CTPOEHUS, TOMOJIOTHUECKUI PSI.
10 P . . PAA https://lesson.edu.ru/04/10
AlleT/IeH — IMPOCTeULLUN
rpe/CcTaBUTe/b aIKUHOB
BIUMC/IOHMS [0 VDABHEHMIO https://academy-content.apkpro.ru/
11 . yp lesson/7dada027-8448-418f-b416-
XUMHUYECKOM peakLyy fbaledddab6d
P S —— https://academy-content.apkpro.ru/
12 Tp ) yor. lesson/d86d7d00-d5b4-491d-aded-
OKCHUYHOCTb apeHOB 3ddal9feefd
I'eneTHueckas CBSI3b
TJIEBOJIOPO/IOB,
13 y AOPOA https://lesson.edu.ru/04/10
TPUHA/JIEKALLKX K Pa3/TMYHbIM
KJlaccaM
[IpupogHble UICTOYHUKU
yTJIeBOJOPO/OB: PUPO/IHbIN T'a3
14 Y TIONTyTHbIe He(pTsHbIE Tas3bl, https://lesson.edu.ru/04/10
He(Th U MPOAYKTHI eé
riepepaboOTKU
15 [IprpoaHbIe UCTOYHUKHA https://lesson.edu.ru/04/10

YTJIeBOJJIOPOIOB: TIPUPOAHBIN ra3




U MOy THBIE He(TSIHbIE Ta3bl,
He()Tb ¥ TIPO/IYKTHI €€
riepepaboOTKU

KoHTposbHast paboTa 1o

16 https://lesson.edu.ru/04/10
paszieny «YTyieBOL0pOAbI»
IIpenesbHbIe OHOATOMHBIE https://academy-content.apkpro.ru/
17 CIUAPTLI: METAHOJI ¥ 3TaHOJL. lesson/5439c18b-7440-4b6f-bf84-
Bogiopo/iHasi CBsi3b €04fa471694f
https://academy-content.apkpro.ru/
MHoOroaTomMHble CIIUPTHI:
18 lesson/461aa9¢8-c0ef-4827-a8e5-
STUIEHIJIMKO/Ib U TJIULePUH d1220bedc826
®eHOoJ1: CTpOeHVe MOJIeKY/IbI, https://academy-content.apkpro.ru/
19 (bu3nyeckre U XUMUUeCKHe lesson/649883b8-7c5f-4f16-896e-
CBOMCTBA, IPUMEHEeHre 10a2278b08f1
ATbeTHbE: hOPMATbIETH H https://academy-content.apkpro.ru/
20 ACTHARL i ACLHA lesson/8664b319-0ba3-4945-b076-
aletanbzerus. ALeToH cb72e5858H90
OJHOOCHOBHBIE TpeJie/ibHbIe https://academy-content.apkpro.ru/
21 KapbOHOBbIe KUC/IOTHI: lesson/b4feaa04-3438-4b57-a3ec-
MypaBbUHasl U YKCyCHasl ba0f9fe63c0d
[MpakTueckasi pabora Ne 2. https://academy-content.apkpro.ru/
22 «CBoliCTBa pacTBOpa YKCyCHOU lesson/9834d408-386d-444a-8de3-
KHCJ/I0ThD» 7efba8b98cdb
CreapuHOBas U 0JIeMHOBAas
23 KMCJ/IOTBI, KaK Ipe/iCTaBUTe/ v https://lesson.edu.ru/04/10
BBICIITUX KapOOHOBBIX KHC/IOT
24 Mpbl/1a KaK COJIU BBICIIMX https://lesson.edu.ru/04/10

KapOOHOBBIX KUCJIOT, UX




Moroiiee ,IIEI‘/JICTBI/IE

CnoxxHble 3¢upbI Kak
MPOM3BO/IHbIe KADOOHOBBIX

https://academy-content.apkpro.ru/

25 - lesson/71ac43f2-a0d4-4945-a0eb-
KHUC/IO0T. ['MApO/IN3 C/TI0XKHBIX le59cdsfadof
3¢upoB
SKUDBL: FHADO/MS. HDAMEHEHHE https://academy-content.apkpro.ru/
26 5 P TUAD TP ’ lesson/71ac43f2-a0d4-4945-a0eb-
HOJIOTUYecKas pojib KUPOB 1e59cd5f4dof
YrneBoppl: cocras,
o https://academy-content.apkpro.ru/
kjaccupurkanus. BaxkHeiime
27 ) lesson/709ce43a-deb6-4281-963b-
Npe/iCTaBUTe/N: TJIFOKO03a, 01d2e212d4do
¢bpykTo3a, caxapo3a
Kpaxman u 1ieto/io3a Kak
28 P H https://lesson.edu.ru/04/10
MPUPO/JHBIE MOUMepbI
KonTponbHast paboTa 1o
asme
29 pasaety https://lesson.edu.ru/04/10
«Kucnopogcozaepxartiye
OpraHuyYecKre CoeIMHEHMs»
https://academy-content.apkpro.ru/
30 AMUHBI: MEeTW/IaMHH U aHUIUH lesson/0c608a59-4c69-4481-839e¢-
9205£201b73e
AMUHOKHUCJIOTBI KaK
aMGOTEPHBIE OPraHHUeCKHE https://academy-content.apkpro.ru/
31 P P 5 lesson/c2£2£3d7-43d1-4873-ace0-
coelMHeHUsI, UX OHOJIOrMnYecKoe 78646009628
3HaueHue. [lenTrabl
benky Kak npupojHblie https://academy-content.apkpro.ru/
32 BBICOKOMOJIEKY/IIPHEIE lesson/c2f2f3d7-43d1-4873-ace0-

COeIUHeHUSI

78eca6009628




33

OcHOBHBIE TIOHATHS XUMUU
BBICOKOMOJIEKY/ISIPHBIX
CcoeTMHEeHUM

https://lesson.edu.ru/04/10

34

OCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKY/ISIPHBIX
coefiHeHM. [1nacTMacchl,
Kay4yKH, BOJIOKHA

https://lesson.edu.ru/04/10

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

34




11 K/TACC

Ko/muecTBo yacoB JJIEKTPOHHBIe
No Jdata nudpoBbie
Tema ypoka KonTposibubie | IIpakTHuecku
n/n Bcero u3yueHusi | obOpa3oBaTe/IbHbIE
paboThI e pabdoTsI
pecypchl

XHWMUUECKUM 3/1eMeHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DneKTpoHHasi KOH(UTrypaiusi aToOMOB
[Tepyoanueckuit 3akoH 1 [lepuoanueckas
cucTeMa XUMUYeCcKux 3eMeHToB /1. 1.

2 A . 1 0 0 https://lesson.edu.ru/04/10
MeHpeneeBa, ux CBsi3b C COBPEMEHHOMN
Teopueu CTPOeHUs1 aTOMOB
3aKOHOMEPHOCTU U3MeHeHUsI CBOMCTB
XUMHYECKUX 3JIeMEHTOB U UX
COeJMHeHUH T10 TPyIINaM U mepruoiam.

3 A Py PHOA 1 0 0 https://lesson.edu.ru/04/10
3HaueHue MepruoIMUeCcKOoro 3aKoHa 1
CUCTeMbl XMMUYeCKUX 371eMeHToB [I.11.
MeHjeneeBa B pa3BUTUU HAaYKU
Ctpoenue BeljecTBa. XuMUYeCKast CBsI3b,

4 eé BU/IbI; MeEXaHHW3MbI 00pa30BaHus 1 0 0 https://lesson.edu.ru/04/10
KOBaJIeHTHOM CBsi3u. Bomopo/Hasi cBsi3b
BasieHTHOCTB. O/1€KTPOOTPULIATEIbHOCT.
Crenenb okucieHus. BeijectBa

5 B 1 0 0 https://lesson.edu.ru/04/10
MOJIEKYJIIPHOTO ¥ HEMOJIeKYJIIPHOTO
CTPOeHUs
[ToHsiTHe O AUCIIEPCHBIX CUCTEMaX.

6 McTtuHHBIe U KOJIZIOU/IHBIe pacTBOPBI. 1 0 0 https://lesson.edu.ru/04/10

MaccoBasi 107151 BellleCTBa B paCTBOpe




Knaccudukarusi 1 HoMeHKIaTypa
HeopraHUuecKux CoeJUHeHUH.
['eHeTHUeCKasi CBSI3b HEOPTaHUYeCKUX
BeIlleCTB, pa3/IMYHbIX KJIaCCOB

https://lesson.edu.ru/04/10

Knaccudukanys XuMuuecKux peakLivii B
HeopraHu4yecKoW U OpraHu4ecKom
XUMHU. 3aKOH COXPaHeHUsI MacChl
Bell[eCTB; 3aKOH COXpaHeHUs U
ripeBpallieHusi SHepruu MpU XUMUUeCKUX
peakLusx

https://lesson.edu.ru/04/10

CkopocTb peakiun. ObpaTiuMble
peakiyi. X¥MHUYeCKOe paBHOBeCHe

https://lesson.edu.ru/04/10

10

[MTpakTrueckas pabota Ne 1. «BrusiHue
pa3/IMUHbIX (PAaKTOPOB Ha CKOPOCTh
XUMHUYECKOW peakLun»

https://lesson.edu.ru/04/10

11

OJIeKTPOIUTAYECKAs IUCCOLMAaLUs.
[Tonsitue o BogopogHoM nokasarese (pH)
pactBopa. Peakipiu noHHOTr0 0OMeHa.
I'maponus opraHuyecKkux u
HeOpraHW4yeCcKrXx BellleCTB

https://lesson.edu.ru/04/10

12

OKHCUTETEHO-BOCCTaHOBUTE/bHBIE
peakiyu. [ToHsaTue 06 3nekTponrse
pacriaBoB ¥ PaCTBOPOB COJIeit

https://lesson.edu.ru/04/10

13

KonTtposnrHast paboTa 1o paszeny
«TeopeTrueckre OCHOBbI XUMHUU»

14

Mertanbl, UX M0OJI0)KeHVe B
[Teproanueckoi cucTeMe XUMUUECKHUX
ayemenToB 1. I. MeHjjeneeBa v

https://lesson.edu.ru/04/10




0CcOOEeHHOCTH CTpoeHHs1 aToMOB. Ob1iHe
(ur3uUecKre CBOMCTBA MeTasIIOB

15

CriaBbl MeTaNIoB. DJIEKTPOXUMUYECKUU
PSi/i HAalIpSPKeHUH MeTasllioB

https://lesson.edu.ru/04/10

16

XUMHUYECKHEe CBOMCTBA BAXKHEMIIINX
MeTa/yIOB (HaTpUM, Kauk, KaabLuH,
MarHui, aJllOMUHUN) U UX COeIUHEHUM

https://lesson.edu.ru/04/10

17

XuMuyeckue CBOMCTBa XpoMa, MeIu U X
CcoeZIMHEeHUM

https://lesson.edu.ru/04/10

18

XuMUUecKre CBOMCTBA IJUHKA, JKeje3a v
HX COeMHEeHMI

https://lesson.edu.ru/04/10

19

[TpakTuueckasi pabota Ne 2. "PerieHue
9KCIepUMEeHTAa/IbHBIX 3a/ay [10 TeMe
«Metamib»"

https://lesson.edu.ru/04/10

20

Hewmetanbl, UX 1o0)KeHUe B
[Teproanueckol cucTeMe XUMHUYECKUX
aneMmenToB . . MeHeneeBa u
0Cc00eHHOCTH CTPOEeHHUsI aTOMOB

https://lesson.edu.ru/04/10

21

du3nyeckre CBOWCTBA HEMETAJIIOB.
AnnoTporisi HemeTanI0B (Ha pUMepe
KHCJIOpPOAa, cepsl, hochopa U yriaeposa)

https://lesson.edu.ru/04/10

22

XVMHUUeCKre CBOMCTBA T'a/IOreHOB, CephbI
Y VX COeJUHEeHUM

https://lesson.edu.ru/04/10

23

XuMuryeckue CBOMCTBa a30Ta, hocdopa u
HX COeJMHEeHUM

https://lesson.edu.ru/04/10

24

XuMuryeckKue CBOMCTBA yTriepo/a,
KPEMHUS U UX COeJUHEHU

https://lesson.edu.ru/04/10

25

HpI/IMEHEHI/Ie BaKHEHIIINX HEMEeTAaJ/IOB 1

https://lesson.edu.ru/04/10




HX COeIMHEeHMI

O6o00111eHNEe M CUCTeMaTH3alysl 3HaHUH
o teme «HemeTasiel». BeluniciieHUs 110

26 . 1 https://lesson.edu.ru/04/10
yPaBHEHUSIM XUMUUECKHX peakLii 1
TePMOXUMHUUECKHEe PACUETHI
[MTpakTrueckast pabota Ne 3. «Pererue
27 3KCIepUMeHTAa/IbHbBIX 3a/jau 110 Teme 1 https://lesson.edu.ru/04/10
"Hemetasbr"»
KoHTposnbHast paboTta mo TeMam
28 1 https://lesson.edu.ru/04/10
«Metamb» U «HemeTtanibi»
Heopranuueckue u opraHnyeckue
29 KUCI0Thl. Heopranmueckve u 1 https://lesson.edu.ru/04/10
OpraHhYecKre OCHOBaHUsI
AmM@oTepHble HeopraHu4eckue 1
OpraHhYecKre CoeJUHEeHMUs.
30 P A 1 https://lesson.edu.ru/04/10
['eHeTHyeckasi CBsI3b HEOPTaHUUECKUX U
OpPraHUYeCcKUX BeleCTB
Posib xumuM B 0becrieueHUH
9KOJIOTUUEeCKOM, SHEPreTUUeCKOor 1
31 . P 1 https://lesson.edu.ru/04/10
NUILeBOM 6e30MacHOCTH, Pa3BUTHH
MeJIULIMHbI
[TpeacraBnenust 06 061X HAYUHBIX
32 TIPUHLIUIAX [IPOMBILLJIEHHOT'O 10/TyYeHUs 1 https://lesson.edu.ru/04/10
Ba)KHEMILIMX BeILleCTB
33 UYesioBek B Mupe BelleCcTB U MaTepUaioB 1 https://lesson.edu.ru/04/10
34 XUMUS U 3[,0pOBbe YyesoBeKa 1 https://lesson.edu.ru/04/10
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» Xumus, 11 knacc/ I'abpuensan O.C., Octpoymos WU.T'., Cnagkos C.A.,
AximoHepHoe o0111ecTBO «M3marenscTBo «IIpocBelijeHre»
» Xumus / T'abpuensan O.C., OctpoymoB WN.I'., Cnagkos C.A., AKI[MOHEpPHOe

ob1ectBo «M3parenscTBo «IIpocBeliieHye»

METOJUYECKHWUE MATEPUAJIBI VI YUUTEJIA
Xumusi(6a3oBbIliypoBeHb ). Peanr3zaiiyst oOpa3oBaHus: MeTOAUYeCKoe rmocobue Jst
yuutesisd / KaBepuHa A. A., [Inuyruna I'.B.; nog pen.I'. B. [Tuuyrunou. M. :

®T'BHY «MHCTUTYT cTpaTeruu pa3Butus obpazoBanusi PAO», 2022 81 c.:un

I PPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU
NHTEPHET

https://edsoo.ru/rabochie-programmy/TEMATUYECKOE ITJTAHUPOBAHUE
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