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ITosscHUTe/IbHAA 3amMCcKa

[TporpaMMa 1O XWUMHM Ha YypOBHe cpeaHero obijero o6pa3oBaHUs
pa3paboTaHa Ha ocHoBe dDezpepambHOro 3akKoHa OT 29.12.2012 Ne 273-®3 «006
obpazoBanuu B Poccuiickoii @ezepaiiui», TpeboBaHUl K pe3yibTaTaM OCBOEHMS
denepanbHON 00pa3oBaTe/IbHOM TMpOrpaMMbl CpefHero o0ijero o6pa3oBaHUs
(®OIT COO), mnpeacraBneHHbix B desepasbHOM  TOCYJapCTBEHHOM
obpa3oBarenbHOM cTaHzapre COO, c¢ yuérom KoHienimu TmpernojaBaHus
yuebHOrO TipeiMeTa «XHUMUsi» B 00pa3oBaTe/lbHBIX OpraHusaiusx Poccuiickoi
denepaliiy, peanu3ylIIMX OCHOBHble o0Opa3oBaTe/ibHble TIPOTpaMMbl, U
OCHOBHBIX TIONOKeHUW «CTpaTerud pa3BUTUS BOCIUTaHUs B Poccuiickou
®egepaumu Ha nepuof a0 2025 roga» (Pacnopsbkenuve IlpaBuTenbctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHoBYy 1OAX0/I0B K pa3paboTKe IMporpaMMbl 10 XUMHH, K OIpeje/eHUI0
o011ieit crpaTeruy 00yueHuUsl, BOCIIMTAHUS W 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,
coJiep)KaHusi, pe3ynbTaToB oOyueHHsT W TpeOOBaHW K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XrMHueckoe oOpa3oBaHue, roTyuyaeMoe BbIITyCKHUKaMH
o61ieobpa3oBaTe/ibHOM  OpraHM3allvd, SIB/ISeTCS HEeOThbeM/IeMOM UacThi0 UX
obpazoBaHHOCTH. OHO CAYKUT 3aBepIIAIOIIMM 3TalloM peaju3aluv  Ha
COOTBETCTBYIOIL[eM eMy 0a30BOM YpOBHe K/IHOUEBbIX IIeHHOCTeM, MPHUCYIUX
L|eJIOCTHOM CHUCTeMe XUMHUUecKoro o6pa3oBaHus. 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 TIPUPOJHOUW cpeZie. Peanu3yeTcsi xumuueckoe obpa3oBaHue
oOyyJaroIuxcss Ha ypoBHe cpefiHero obiilero oOpa3oBaHusl CpeJCTBaMU yueOHOro
npeaMera «XHMHUs», COJep)KaHWe U IIOCTPOeHHWe KOTOPOro OIpejesieHbl B
rporpaMme MO0 XMMHUU C YY€TOM CIelU(PUKA HayKd XUMHH, €€ 3HaueHus B
MO3HAHUM TIPUPOZBI M B MaTepualbHON >KU3HU 00IlecTBa, a TakKXe C yUETOM
o0ImMx 1eseli U TIPUHLIMIIOB, XapaKTepU3YIOLIUX COBPEMEHHOe COCTOsTHUE
cucteMbl cpefiHero obirero obpa3oBanusi B Poccuiickoit depepariyu.

XuMUSI KaK 2JIEMEHT CUCTeMbI eCTeCTBEeHHBIX HayK WrpaeT 0Co0yl0 pojib B
COBpeMeHHOM I[MBU/IM3ALMM, B CO3ZIJaHMM HOBOW 0a3bl MaTepHanbHOW KY/bTYPHI.
OHa BHOCUT CBOU BKJaJ, B (hOpPMUPOBaHKe pal[MOHATLHOIO HayYHOTO MBIIIJIEHMUS,
B CO3/laHHe 1[eJIOCTHOTO TIpeZiCTaBeHusi 00 OKpY’KarollleM MHpe Kak O eIUHCTBe
TIPUPO/IbI U YesioBeKa, KOTopoe (opMHpyeTCs B XMMUU Ha OCHOBE TMOHHWMAaHUS
BelLleCTBEHHOI'0 COCTaBa OKPY’KaloOLero MUpa, OCO3HAHUSI B3aUMOCBSI3U MEXIY
CTPOeHHEeM Bell[eCTB, UX CBOMCTBAMHU ¥ BO3MOXXHBIMU 00/1aCTSMU IMPHYMEHEHUs.



TecHO B3auMO/IeliCTBYsl C APYTUMM eCTeCTBeHHbIMU HayKaMW, XWMUS CTaa
HEOTHeMJ/IEMOM YacTbi0 MUPOBOU KYJIbTYPhl, HEOOXOJUMBIM YC/IOBUEM YCIIEIIHOTO
TPyJ@a W >KU3HU KaKJoro ujeHa oOmjectBa. CoBpemMeHHasi XMMHSI KakK Hayka
co3yjiaTe/ibHas, KaK HayKa BbICOKMX TEXHOJIOTMM HarpaB/ieHa Ha pellieHue
r06anbHBIX Mpo6eM yCTOWUYMBOTO pa3BUTHs Ue/IOBeUYeCTBA — ChIPbEBOM,
9HEpPreTHUYeCKOU, MUILeBOM, IKOTOrHUYeCcKOM 6e301MacHOCTH M OXPaHbI 3/10POBbSI.

B cooTtBercTBUM C 0OIMMU 1e/IAIMU W TIPUHIUIIAMH CpeZiHero 00iiero
obpa3oBaHus cofep)kaHre npeamera «Xumus» (10—11 Kmaccel, 6a30BbIN YPOBEHb
M3y4eHs1) OPHeHTUPOBAHO MPEUMYI[eCTBEHHO Ha OOIIeKy/IbTYPHYIO TTOATOTOBKY
oOyyJaroImmxcs, HeoOXOAUMYH0O WM [/ BbIPaOOTKM MHPOBO33PEHUECKHX
OpPUEHTUPOB, YCIIEIIHOIO BK/IKUYEHUSI B JKU3Hb COLMyMa, IMPOJOJDKEHHS
o0Opa3oBaHMs B pa3IMUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEITOCPECTBEHHO C XUMHEH.

CocTap/isAOIMMMA  TIpeaMeTa  «XUMHS»  SBJSIOTCA  0a30Bble  KypChl —
«Oprannueckasi xumus» M «OOillasgs ¥ HeopraHuyeckass XUMHUs», OCHOBHBIM
KOMITOHEHTOM CO/IepP>KaHUsI KOTOPBIX SIBJISTFOTCSI OCHOBBI 0a30BOM HAayKH: CHUCTeMa
3HaHWI TI0 HeOpraHWUeCKOW XUMHH (C BKIFOUEHWEM 3HaHWW U3 00IIel XUMUN) U
OpraHhuYeckou Xxvmuu. @OpMHUpPOBaHME [AHHOM CUCTEeMbl 3HAHWHW TPU W3YUYEeHUU
npegMeTa obecrieurBaeT BO3MOKHOCTb PacCMOTPeHMs] BCEro MHOT0oOpasusi
Bell[eCTB Ha OCHOBe OOIIMX TTOHATHH, 3aKOHOB Y TeOPHi XUMUH.

Crpykrypa cozep>XaHust KypcoB — «OpraHuueckass xumusi» U «OOias u
HeopraHuyeckass XUMmusi» C(opMUpOBaHa B TporpaMme MO0 XUMHM Ha OCHOBE
CUCTEeMHOTO TIOAXOZa K WU3yueHWI0 YyueOHOro wmarTepuana U 00yc/ioBIeHa
UCTOpUYeCKW  O0OOCHOBaHHBIM  pa3BUTHEM  3HAaHMM Ha  OMpeJeéHHbIX
TeOpeTUYeCKUX YPOBHAX. Tak, B Kypce OpraHMYecKOM XHMWUM BelllecTBa
pacCcMaTpUBAIOTCS Ha YPOBHe K/IAaCCUUeCKOW TeOpUM CTPOEeHUs] OpraHu4ecKux
COelMHEeHUW, a TakkKe Ha YPOBHE CTepeOXUMHUECKMX W  3JeKTPOHHBIX
Tpe/icTaB/ieHUd 0 cTpoeHHMU BellecTB. CBeZieHHsI 00 H3yuaeMbIX B Kypce
BeIlleCTBaxX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPO/IOB /10 CJIOKHBIX OMOJIOTHYECKH
aKTHUBHBIX COeJIUHeHW. B Kypce opraHMueckoll XWUMWM TIOJIy4alOT pa3BUTHE
copMUpOBaHHbBIE HAa YPOBHE OCHOBHOTO 0011jero obpa3oBaHusi MepBOHauaIbHbIe
ripe/iCTaB/IeHUs] O XUMUYECKOW CBSI3U, KIaCcCU(PUKALIMOHHBIX TIPHM3HAKaX BeIlecTs,
3aBMCHMOCTU CBOMCTB BeILeCTB OT UX CTPOEHHS, 0 XMMHUUYECKOU peaKI[vu.

[Ton HOBBIM yr7IOM 3peHHsI B TMpeaMeTre «XWUMHsS» 0a30BOro ypOBHS
pacCMaTpUBaeTCsl M3yueHHbId Ha ypOBHE OCHOBHOTO o0O0iero o0pa3oBaHUs
TeOpeTUYeCcKU maTepuan U (HaKTO/JOTMUYeCKWe CBeJileHHWs O BelllecTBax |
XUMHUECKON peaki[uu. Tak, B UaCcTHOCTH, B Kypce «OOljasi u HeopraHudeckas
XUMHSI» O00YyYaloIUMCsl TIPe/IOCTaB/IsSIeTCs BO3MOXKHOCTb OCO3HaTh 3HaueHHe
TepUOANUeCKOT0 3aKOHa C 00IeTeopeTHYecKUX W MeTO/0JIOTHUeCKUX T03ULUH,



rybke TIOHSATH WCTOpHYECKOe U3MeHeHHWe (YHKIMA I3TOro 3akoHa — OT
o6o01maromeit 10 0ObSACHSIOMIeH 1 TTPOrHO3UPYIOIIIEH.

EnvHas crcreMa 3HaHMM O Ba)KHEHIIIMX BeleCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBAaX U TPUMEHEHUU, a TaKKe O XMMHUECKUX DPeakIUsX, WX CYIL[HOCTA U
3aKOHOMEPHOCTSX TpOTeKaHusi fJoroyHsercs B Kypcax 10 wm 11 kiaccoB
3/IeMeHTaMHM COJ/iep>KaHusl, WMEIIIUMU KyJIbTYPOJOTUUeCKUA | TIPUK/Ia[HOU
XapakTep. OTU 3HAaHUS CIOCOOCTBYIOT TOHHMMAaHHIO B3aWMOCBSI3M XWUMHU C
JPYTUMU HayKaMH, PAacKpbIBAlOT €€ pojb B I103HABAaTEJIbHOM W TIPAKTUUECKOU
JesiTe/IbHOCTU  YeJsIOBeKa, CIOCOOCTBYIOT BOCTIIMTAHUIO YBa)KeHUsI K TIPOIECCY
TBOpYeCTBa B 00/1aCTH TEOPUM U TIPAKTUUECKUX TIPUIOXKEHHWH XUMHH, TIOMOTa0T
BBIITYCKHUKY OpPHUEHTHUPOBATbCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUMMBIX
npo0sieMax, CBSI3aHHBIX C XWUMHeM, KPUTHUYECKH OCMBICMBATh MH(OPMAIMIO U
NIPUMEHATb €€ [ TIOTIOJTHeHWsI 3HaHWM, pelleHus WHTeIeKTya/lbHbIX U
9KCTIepUMeHTa/IbHbIX HCC/e/oBaTe/IbCKUX 3aZiau. B 11e/iom coiep>kaHue yueGHOTO
npegMeTa  «XWUMHSI»  JAHHOTO  YPOBHS  W3yUYeHWs  OpPHUEHTHPOBAaHO  Ha
dbopMrpoBaHre y 00yYarOIUXCsI MHPOBO33PEHUECKON OCHOBBI [jis TIOHUMAaHMS
bunocopckux upgel, TaKMX KakK: MaTepha/jbHOe eJWHCTBO HEOPraHW4yeckoro u
OpPraHUYeckoro Mupa, OOYyC/IOBJIEHHOCTh CBOMCTB BeI[eCTB WX COCTaBOM W
CTPOEHHMEM, TI03HABAEMOCTb TIPUPOJHBLIX SBJAEHUM IIyTEM JKCIIEPUMEHTa W
pellleHus] TIPOTHBOPEUMM MeXJy HOBbBIMH (akTaMd U TeOpeTHYeCKHUMH
TIpe/ITIOChITKAMH, OCO3HaHKe POJId XUMHUH B PellleHUH SKOJIOTMUeCcKUx rpobseM, a
Takke 1po0bsieM cOepekeHUs] SHePreTUUeCKUX pPeCypCOoB, ChIpbsl, CO3/IaHHSI HOBBIX
TeXHOJIOTUH Y MaTepHasioB.

B maHe pelleHWsi 3aZiau  BOCIIMTAHHWS, Ppa3BUTHS U COLIMAIW3al[UN
00yuaroluXxcs TMPUHATbIE TPOrPAMMON TI0 XWMHH TIOAXOJbI K OTpe/esIeHHI0
cofiep)KaHusi Y TIOCTPOeHHUsi TipeAiMeTa TpeAyCcMaTpUBalOT (HOpPMUpPOBaHUE
yHUBepCalbHbIX yueOHBbIX [eWCTBUM, WMellIMx 0a30Boe 3HaueHue /st
Pa3UUHBIX BUJOB [IeATeIbHOCTH: pellleHusi Ipo0seM, II0MCKa, aHaiud3a M
06paboTku nHMOpPMAaIMH, HeOOXOJUMBIX /17151 TIPHOOPETeHHS OITbITa MPAKTHUeCKOM
W HCC/e/oBaTe/IbCKON JesiTe/IbHOCTH, 3aHUMarollleid Ba)KHOe MeCTO B TO3HAHUU
XUMHH.

B mpakTvke mperofaBaHyds XWMHH KaK Ha ypOBHE OCHOBHOTO OOIIero
obOpa3oBaHusl, TaK ¥ Ha YPOBHe cpejiHero o01riero obpa3oBaHusi, IIpU OIpeie/IeHUN
coJiep)KaTe/IbHOM XapaKTepUCTUKU 1ie/iell u3yueHHUs: TpefiMeTa HarpaBjieHUeM
TIEePBOCTETNeHHONW 3HAUYMMOCTH TPAZMIIMOHHO TIPU3HAETCS (OPMHpOBaHHE OCHOB
XUMHUeCKON HayKd Kak 006/1acT COBPEMEHHOTO eCTeCTBO3HAaHMS, MPAKTHUeCKOH
JesiTe/IbHOCTA 4esioBeKa M KaK O/IHOTO M3 KOMIIOHEHTOB MUPOBOU KyIbTypbl. C
MEeTOIMYECKOM TOUKW 3PEeHHs TaKOW MOAXO[ K OMNpeeseHHI0 Liejied U3yueHUs
TIpeIMeTa SIB/ISIETCS BITO/THE OTIPaB/[aHHBIM.



CornacHO JaHHOM TOUKe 3peHHsl TJIaBHBIMHU I[eJIAIMU U3YUeHHs TIpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 -11 K71.) ABISFOTCS:

e (opMHpoBaHMe CUCTEMBI XMMUUECKHX 3HAHUM KaK BaKHeulIleu
COCTaBJISAIOIEN eCTeCTBEHHO-HayYHOW KapTHHBI MMPAa, B OCHOBE KOTOPOM
JIe’KaT K/roueBble MOHATHSA, (DyHAAMeHTanbHbIe 3aKOHBI M TeOPHUU XHUMHUH,
OCBOEHHEe sI3blka HayK{, YCBOEHHe U TIOHMMaHHe CYII[HOCTH AOCTYITHBIX
0000111eHNiI MUPOBO33PEHUeCKOT0 XapaKTepa, O3HaKOMJIeHHe C MCTOpUei
WX Pa3BUTHS U CTAHOBJIEHUS;

e (opmupoBaHue U pa3BUTHeE Mpe/ICTaBIeHUI 0 HAyYHbIX MeTO/laX TI03HAHUS
BeIIeCTB M XUMHUECKUX peaki[uii, HeoOXOAUMBIX i NpruobpeTeHUs
yMEeHUM OpHEeHTUPOBAThCS B MHpPE BelL[eCTB U XUMUUECKUX sIBJIEHUH,
HUMEFOIINX MECTO B TIPUPO/Ie, B IPAaKTUUECKOU U TTOBCeIHEBHOM »KU3HH;

e pa3BUTHe YMeHUN U CTI0COO0B [IesiTe/IbHOCTH, CBSI3aHHBIX C Hab/ro/ieHnem
U 00bsiCHeHHMeM XWMUWUYECKOTO JKCTepUMeHTa, COO/IofieHreM TIpaBuI
6e3omacHoro obpaiijeHus C Bel[eCTBaMH.

Hapsiny c 3TuM, cofiepkaTe/ibHasi XapaKTepUCTHKA Liesiell U 3a/lau U3yueHust
rpeMeTa B TIpOrpaMMe 110 XUMHHM yTOUHeHa ¥ CKOPPEKTUPOBaHa B COOTBETCTBUM
C HOBBIMHU TIPUOPUTETAaMH B CHUCTeMe cpefiHero obiero obpa3oBaHus. CerofHsi B
NperofiaBaHU  XUMUM B Oosbllieli  CTerleHW  OT/AAETCS  TIpeJIiouTeHHe
MPAaKTUYeCKOW KOMIIOHEHTe COJiep>KaHusi OOydeHHs, OpPHEHTUPOBAHHOW Ha
TIOJTOTOBKY BBIMTyCKHUKa 001je00pa3oBaTe/lbHON OpraHu3aljiy, B/a/elollero He
HabopoM 3HaHUWM, a (YHKIMOHAMBHOW TPaMOTHOCTBIO, TO €CThb criocobamMu u
YMEHUSIMM aKTHBHOTO TI0/yUeHHsl 3HaHUM U TIPUMeHeHUsI UX B PeasibHOU >KU3HU
[JIs1 pellieHrst TIPaKTHYeCKUX 3a/iay.

B cBsi3u ¢ 3TUM MNpu U3ydyeHWH TipeAMeTa «XUMUS» JOMUHHpYHOLee
3HaueHHe NMPUOOpeTaroT TaKye 1[e/d U 3a[jaui, Kak:

ajianTaiusi 00yJyarmmxcsi K yCJIOBUSIM JUHAMUUHO Pa3BHBAIOILEr0Cs MUPa,
dbopMrpoBaHHWe  WHTE/NIEKTyaJbHO  pa3BUTOM  JIMYHOCTHM, TOTOBOM K
camMo00pa30BaHUI0, COTPY/JHUUECTBY, CAMOCTOSITE/IbLHOMY TPUHSTUIO IPaMOTHBIX
pellleHNi B KOHKPeTHBIX >KU3HEHHBbIX CUTYallWsX, CBSI3aHHBIX C BeI[eCTBAMH U WX
TIpUMeHeHHeM;

dbopMupoBaHre y O0OydYarol[UXCs  K/IHOUEBbIX HABLIKOB  (K/IHOUEBBIX
KOMIIeTeHIIW), MMEIOLIUX YyHUBepPCaJbHOe 3HaueHue [/ pa3IMuHbIX BHU/IOB
JesiTe/IbHOCTU: pellieHus Tpo0sieM, TOMCKa, aHaau3a U 00paboTku nHbOopMaly,
HeOOXOAUMBIX [Jii TpHUOOpeTeHHs OIbITa [esATelbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MeCTO B TIO3HAaHWM XUMHM, a TakXke [/ OIeHKH C TIO3ULUN
9KOJIOTMUecKoil 06e30macHOCTA XapakTepa B/MSHUSI BeIeCTB M XUMHUYeCKUX
TIPOL[eCCOB Ha OPraHU3M uejioBeKa U TMPUPOAHYIO Cpesy;



pa3BUTHE TI03HABaTe/IbHbIX WHTEPECOB, WHTE/IEKTyaJbHbIX U TBOPYECKHUX
CTI0COOHOCTeN 00yUaroImMXCsI: CITOCOOHOCTH CaMOCTOSITE/TbHO TTPHOOpeTaTh HOBBIE
3HAHUS 110 XMMUU B COOTBETCTBHUHM C >KU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOb30BaTh
coBpeMeHHbIe UH(OPMAIIMOHHBIE TEXHOJIOTHH /I OMCKA U aHa/M3a y4eOHOU U
HayYHO-TIONY/IIPHON MH(POPMAIUM XUMHUYEeCKOT'0 CO/IeP>KaHus;

dbopMrpoBaHe 1 pa3BUTHe Y 00yUarol[UXCsl aCCOLMAaTUBHOTO U JIOTUUECKOTO
MBIIIIEHYs, HAa0JTI0/[aTe/TbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPble 0COOEHHO
HeoOXOJWMbI, B YaCTHOCTH, TIPH TJIAHUPOBAHWM U TIPOBEEHUNA XUMHUUYECKOTO
9KCTIePUMEHTa;

BOCTIUTaHWe Y oOyuvarommxcs yOeXJEHHOCTM B  T'yMaHHCTHUeCKOMU
HaTpaB/JI€eHHOCTA XUMHH, €€ Ba)KHOW pPO/M B peIIeHHH T100a/bHBIX Mpobiem
PaLMOHAILHOTO TIPUPO/IOTIOIb30BaHUS, TIOMO/IHEHUSI YSHEPTeTUUeCKUX PeCypCcoB U
COXpaHeHHUs TPUPOJHOTO0 PABHOBECHs, OCO3HAHUS HeOOXOAUMOCTH OepeKHOTro
OTHOILIEHUSI K TIPUPOJe U CBOEMY 37I0POBbIO, a TaKxKe IIPUOOpeTeHUsi OIlbITa
WCTI0/Tb30BaHUsT TTOJTyYeHHBIX 3HAHWM Ui TIPUHATHS TPaMOTHBIX peIleHud B
CUTYaI[USIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMH.

B yuebHOM maHe cpegHero o01miero oOpa3oBaHUs TPeAMET «XHUMHSI»
6a30BOro ypoBHsSI BXOAUT B COCTaB TpeiMeTHON 00macTu «EcTecTBeHHO-HayuHbIe
TIpeIMEeThI».

OO011jee YKC/I0 YaCoB, OTBeAEHHBIX /11 U3yUeHUsI XUMHH, Ha 6a30BOM ypOBHe
cpegHero obirero obpa3oBaHus, coctabsisieT 68 yacos: B 10 knacce — 34 vaca (1
yac B Hefient0), B 11 knacce — 34 yaca (1 4yac B HeZie/nto).

COJEPXAHUE OBYUEHUSA
10 KJIACC
OPT'TAHNYECKASA XUMUA

TeopeTnueckre 0CHOBbI OPraHN4eCcKol XUMHUM

[IpeameT opraHMYeCcKOM XUMUHW: e€é BOSHUKHOBEHME, Pa3BUTHE U 3HAUEeHUE B
TO/TlyUeHUU HOBBIX BeIlleCTB M MaTepuasioB. Teopusi CTPOeHUsI OpPraHUu4YecKHUX
coenuHeHur A. M. ByTnepoBa, eé oCHOBHbIe N0JIOKeHUs1. CTPYKTypHbIe (POPMYJIbI
OpraHuyeckux BelecTB. I'omosiorus, u3oMepus. XHMHUYeCKass CBs3b B
OpraHNYeCcKuX COeJJMHEeHUsIX — OJMHAPHbIEe U KpaTHbIe CBSI3U.

[IpeacTaBieHne 0 KiacCU(UKAI[MM OpraHAuecKux BeljecTB. HoMeHKaTypa
OpraHhuYeCcKuX COeJUHEHWW (CUCTeMaThueckKas)) W TpHBHUa/bHble Ha3BaHUS
Ba)KHEMIIIUX Mpe/iCTaBUTeIel KJIaCCOB OpraHuueCKUX BelecTB.

OKCIlepUMeHTa/lbHble MeTOJbl U3y4YeHUs] BeleCTB M WX IpeBpalleHuM:
O3HaKOMJ/IeHHe C o0Opa3ljaMH OpraHhYecKUX BeI[eCTB M MaTephajiaMd Ha UX



OCHOBe, MO/ieIMPOBaHMe MOJIEKYJl OpPraHUYeCKHWX BeIeCcTB, HabO/o/eHrue |
OMNMCaHKe NeMOHCTPALMOHHBIX OMBITOB 10 MPeBpallleHU0 OPraHUuYeCKUX BelleCTB
TIpY HarpeBaHuy (Ti71aB/ieHUe, 00yTIMBaHNe U TOPeHUe).

Yraesopopoabl

AJIKaHbI: COCTaB U CTPOEHWEe, TOMOJIOTUUeCKUMH psifi. MeTaH W 3TaH —
MpOCTelllIMe TpeJCTaBUTe/M a/IKaHOB: (U3WuecKhe W XHWMUUeCKWe CBOMCTBA
(peakuyu 3amellleHHss W TOpEeHHUs), HaxoXKAeHWe B TMpUpOJe, TOAydyeHue U
TIpYMEHEeHUe.

AJIKeHBI: COCTaB M CTPOEHWEe, TOMOJIOTUYECKUM Psifl. DTUIEH W NPOIWIeH —
MpOCTelllIMe TMpeJCTaBUTe/M aJIKeHOB: (U3Wueckhe W XHWMUUeCKWe CBOMCTBA
(peakuyMy TUADUPOBAHUS, TaJlOT€HUPOBAHUS, THUApATAallUM, OKUC/IEHUsI U
TO/IMMepU3aLum), MoJiyyeHue ¥ IpUMeHeHue.

Ankaguensl: Oytaguen-1,3 u meTwiOyTazueH-1,3: cTpoeHre, Ba)KHeMIIVe
XUMUYeCKre CBOWCTBa (peakuusi rnonumepusaluu). [losyyeHne CHHTETUUYECKOTO
Kay4dyKa U pe3vHbl.

ANKUHBIL: cOCTaB ¥ 0COO@HHOCTH CTPOEHUSs], TOMOJIOTUYeCKUM psifi. ALleTu/ieH
— TMPOCTEeMIIWA TIpe/ICTaBUTe/Ib aJIKUHOB: COCTaB, CTpOeHWe, ¢u3nueckue U
XUMUYEeCKHe CBOMCTBa (peakLUU T'MApPHUPOBaHUs, rajoreHMpoBaHusl, rMpaTaluy,
TOpeHUsl), oyueHre U IpUMeHeHUe.

Apensl. benson: cocraB, cTpoeHue, (u3MuyecKre ¥ XWUMHUUYECKHE CBOMCTBA
(peakuyy rajioreHMpPOBaHUS M HUTPOBaHUS), MOJydyeHue U rpuMeHenue. Tosayosn:
cocmas, cmpoeHue, ¢usuyeckue U Xumuueckue ceolicmea (peakyuu
204/1026HUPOBAHUSL U HUMPOBAHUSl), No/jayyeHue U npumeHeHue. TOKCMYHOCTb
apeHoB. ['eHeTHMyecKass CBs3b MeXAY VYIVIeBOAOPOJAaMH, IIPUHAZJIEXALUMU K
Pa3/IMYHBIM KJIacCam.

[IpyvposHbIe WCTOUYHUKU YI/1€BOAOPOAOB. [IpUpOAHBIM Ta3 U IIOMyTHBIE
HedTsHble ra3bl. HedTh u eé mpoucxoxaenue. Criocobbl nmepepaboTku HeTH:
TeperoHkKa, KpPEeKWHr (TepMHUUYeCKuM, KaTaIUTU4eCKuu), nuponus. [IpogyKThl
nepepaboTky He(TH, UX TIPUMeHeHHe B TPOMBIILJIEHHOCTH U B ObITy. KameHHbIM
yTOJib Y TIPOAYKTHI ero rnepepaboTKH.

OKCcrepuMeHTa/lbHble MeTOZlbl M3Yy4UeHHs BellleCTB U HUX [peBpallleHUi:
O3HaKoM/IieHHe C oOpa3ljaM I171acTMacC, KayuyKOB U pPe3uHbl, KOJUIeKLIUU
«Hedbtb» u  «¥Yronb», MoOJenupoBaHHWe  MOJEKYJ]  YyIJIeBOJIOPOJIOB U
ra/IoreHONPOU3BO/IHbIX, TIPOBe/leHre MPAKTUUeCKoW paboThl: MosiydeHue 3TU/IeHa
Y MU3y4YeHHe ero CBOUCTB.

PacuétHbie 3agaum.

BbruncieHUss 10 ypaBHEHHIO XWMWYECKOW peakiu (Macchl, 00BbEMa,
KOJIMYeCTBa MCXOJHOIrO BellleCTBa WIX TPOAYKTAa peakluu M0 U3BECTHbIM Macce,
00BbEMY, KOJIMUECTBY OJTHOTO M3 MCXO/IHBIX BeIlleCTB WX ITPO/I[yKTOB Peakiyu).




Kuciopojcoaepikainjue opraHiuecKye coeiiHeHHsI

[IpepencHble OQHOATOMHBIE CIUPTHL. MeTaHO/N UM 3TaHO/: CTPOEHHe,
du3Mueckue U XUMHUUeCKHMe CBOMCTBa (peakiuM C aKTHBHBIMM MeTajl/laMH,
rajioreHOBO/JIOPOJiaMU, TOpEeHHe), NpuMeHeHHe. BoJopoJHble CBSI3U MEXAY
MOJIEKY/IaMHU CITUPTOB. [JeliCTBMe MeTaHO/1a M 3TaHOJIa Ha OPraHu3M YeJIOBeKa.

MHoroatomMHble  CIUPTHL.  OJTWIEHIJIMKOJIb W  TJIULEPUH: CTPOEHHUe,
dbusnueckue W XUMHUYECKWe CBOMCTBa (B3aMMOJEWCTBUE CO  I11eJIOYHBIMU
MeTa/l/laM{, KayeCTBEeHHasi peakliUsi Ha MHOroaTOMHble COUPThI). [lelicTBUe Ha
opraHusM yesioBeka. [IprMeHeHre ruLepyuHa U STUIEHTIUKOIS.

@deHOJI: CTpOeHWe MOJIeKy/bl, (U3MYeCKe W XUMUYeCcKhe CBOMCTBA.
TokcuuHOCTh PeHosa. [IprimeHeHune QeHoa.

Anbnerugel U Kemoubl. DdopMmanbieruji, auetaablerdjl: CTPOEeHHe,
du3nueckue U XMMUUECKUe CBOMCTBA (peakliUM OKWC/IeHUs] U BOCCTaHOBJIEHUS,
KaueCTBeHHbIe PeaKLUK), MoJlydyeHre U IIPUMeHeHHe.

OAHOOCHOBHBIE —TIpefie/ibHble  KapOOHOBbIe KHCIOTHL. MypaBbUHasg U
YKCYCHasi KUCJIOThbI: CTPOeHUe, (Ppu3nuecKkre U XMMUUeCKre CBOWCTBa (CBOMCTBA,
o01mue [/ Kacca KUC/IOT, Peakiys 3TepuduKaliim), ToyyeHre U puMeHeHue.
CreapvHOBasi U OJIeMHOBasi KUCJIOThI KaK IPeACTaBUTeM BBICIINX KapOOHOBBIX
KUCJIOT. Mbl/la KaK CO/TU BBICIITUX KapOOHOBBIX KUC/IOT, UX MOROIIiee /1eliCTBUe.

CnokHble 3¢Upbl KaK IPOU3BOJHBIE KAapOOHOBBIX KHCJIOT. I'napomms3
C10XKHBIX 3¢upoB. Kupsl. ['naponus xxupos. [IpuMeHeHue xxupoB. buosiornueckas
POJIb JKAPOB.

YrneBoabl: cocTraB, Kiaaccudukalus ~— yrieBoJoB  (MOHO-, [Ju- U
noscaxapuzbl). ['toko3a — mpocTeiimmii MOHOCaxapy/i: 0COOeHHOCTH CTPOeHUst
MOJEeKy/bl, Gu3nueckue W XUMHUYECKHMe CBOWCTBA (B3aUMOJeNCTBHE C
ruapokcugom Meau(Il), okucieHne aMMMauHbIM pacTBOpoM okcuza cepeb6pa(l),
BOCCTaHOB/IeHWe, OpoKeHue T/IFOKO3bl), HaxO)K[eHHe B TIpUpo/ie, TIPUMeHeHHe,
buosiornueckast posib. ®@oTocuHTe3. PPyKTO3a KaK M30Mep TJTFOKO3BI.

Kpaxman u nemmono3a Kak MpyUpoAHble ronuMepsl. CTpoeHWe Kpaxmana U
Le/uitoio3bl. Pu3nueckue W XMMUUECKUe CBOMCTBAa Kpaxmasna (TMApOJU3,
KaueCTBeHHasl peakijysi C U0JIOM).

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHHs BelleCTB U WX [peBpallleHUi:
npoBeJieHWe, Hab/fOJeHre W OIMCaHWe eMOHCTPALIMOHHBIX OMBITOB: T'OpeHHe
CIIUPTOB, KaueCTBEHHbIe peakLWW OAHOATOMHBIX CIHUPTOB (OKUC/IEHWe 3TaHoJIa
okcugoM Meau(Il)), MHOroaTOMHbBIX CIHUPTOB (B3aMMOJEMCTBUE T/MI[EPUHA C
ruapokcuziom meau(1l)), anbaerngoB (OKMCIeHMe aMMUAYHbIM PaCTBOPOM OKCH/a
cepebpa(l) u ruapokcugom meau(Il), B3auMoOmeMCTBHE Kpaxmaia C HOZOM),
TIPOBe/IeHHe TTPaKTUUeCKO paboThl: CBOMCTBA pacTBOpa YKCYCHOM KUC/IOTHI.

PacuéTtHble 3a7aun.



BbruncsieHuss 10 ypaBHEHHIO XWMWYECKOW peakiu (Macchl, 00BbEMa,
KOJTMUeCTBa MCXOAHOTO BellleCTBAa WM TIPOAYKTa peakly M0 W3BeCTHbIM Macce,
00BbEMY, KOJIMUECTBY OJTHOTO M3 MCXO/IHBIX BeIlleCTB WX TTPO/IyKTOB PeaKIivu).

A3oTcofepsKalie opraHnyeckue CoeIMHeHusI.

AMUHOKUCIOTHI Kak aM(bOoTepHble OpraHuueckre coefriHeHus. dusnueckue
Y XUMUUYeCKre CBOMCTBA aMMHOKUC/IOT (Ha TpuMepe TauiMHA). buosnoruueckoe
3HaueHue aMUHOKUC/IOT. [lentuap!.

befku Kak TMpUpO/IHbIE BbICOKOMOJIEKYJ/ISIDHbIe coe/vHeHus. [lepBuuHas,
BTOpDHMYHAasi W TpeTWYHas CTPYKTypa OenkoB. XuWMHUeCKWe CBOWCTBa OesKOB:
TU/IPOJIN3, IeHaTypal[usi, KaueCTBeHHbIe peakiiy Ha OesKu.

OKCIlepUMeHTa/IbHble METO/bl H3yUeHUs BeIeCTB W WX ITpeBpalljeHHH:
HabJ/ro/ieHre 1 OTMCaHKe [IeMOHCTPAL[MOHHBIX OTBITOB: JleHaTypalys 6enkoB mpu
HarpeBaHUH, 1IBeTHbIe peakiiu OeTKOoB.

BbICOKOMO/IeKY/ISIPHbIE COeJUHEeHUSI

OCHOBHbIE TOHSITHSI XUMHH BBICOKOMOJIEKY/ISIPHBIX COeJUHEHH: MOHOMEp,
M0JIMMep, CTPYKTYPHOE 3BEHO, CTeleHb IMoJIMMepU3aliuu, CpefHssl MOJieKy/isipHast
Macca. OCHOBHbIe MeTOZAbl CHUHTe3a BbICOKOMOJIEKY/ISIPHBIX COeJUHEHUM —
TI0JIUMepU3aliusi U TOTMKOH/eHCaLUs.

OKCIlepUMeHTa/IbHble METO/IbI W3yUeHUs BeIeCTB W WX ITpeBpalljeHHH:
03HaKoMmJieHHe ¢ obpa3ijamMu TIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, T/IaCTMAcCC,
Kay4yKOB.

MeskripeiMeTHbIe CBSI3U.

Peanu3anusi Me>XIpeIMETHBIX CBsi3eld IMPH M3YUeHWHU OPraHUYecKoW XUMHUH B
10 k/acce OCyIIeCTB/siIeTCS uepe3 MCIO/Ib30BaHUe KaK OOIUX eCTecTBeHHO-
HAyUYHBIX TIOHATWMN, TaK W TIOHATHH, SB/SIOIIUXCS CHUCTEMHBIMHU [JI OT/ebHbBIX
TIpeIMETOB eCTeCTBeHHO-HAyUHOTO LIUKJ/Ia.

OO11uie ecTeCTBeHHO-HayUHbIe TIOHATHS: sIBJieHHe, HayuHbIN (akKT, TUMOTe3a,
3aKOH, Teopusi, aHa/lu3, CUHTe3, KaaccuuKaius, nepuoAuyHOCTb, Hab/oeHue,
n3MepeHue, SKCIIePUMEeHT, MO/le/TMpOBaHHUe.

dusmka: wmaTepusi, SHEprus, Macca, aroM, 93JIeKTPOH, MOJIeKyIa,
SHepreTUYecKuii ypoBeHb, BeIeCTBO, Tes0, O00BEM, arperaTHoe COCTOSTHUE
BeIIlecTBa, (hr3nuecKre BeJTMUMHbI U eZIMHULIBI UX U3MepeHMs.

Buosiorus: KieTka, opraHu3M, Ouwocdepa, obMeH BellecTB B OpraHu3Me,
doTocuHTe3, OUONOTMUECKU AaKTHBHBbIe BelllecTBa (0e/iKM, YI/IeBOAbBI, >KUPHI,
(hepMeHThI).

['eorpadusi: MUHepasbl, TOPHbIE MOPO/IbI, TI0J/Ie3Hble UCKOTIaeMble, TOTLIUBO,

pecypchl.



TexHoOrvs: MUIlEeBble TPOAYKTbl, OCHOBBI palMOHA/JLHOTO MUTaHUS,
MOIOLL[Me CPeJCTBa, JIeKapCTBEHHbIe U KOCMeTHUYeCKHe Tpernaparthl, MaTepyabl 13
VCKYCCTBEHHBIX U CUHTETUUECKHX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHNYECKASA XNUMUA

TeopeTHueckue 0CHOBbI XMMHUU

XUMUUeCKUA 3jieMeHT. AToM. fApo aToMa, H30TOMbl. JJeKTPOHHas
000/10uKa. JHepreTUUecKre ypOBHH, TOJypOBHU. ATOMHbIe opbuTamy, s-, p-, d-
y7ieMeHTbl. OCOOeHHOCTH pacripefiesieHusi 37eKTPOHOB MO opbuTansM B aToMmax
3/IeMEHTOB TePBbIX YeThIPEX MePUO/I0B. DJeKTPOHHAast KOH(MUTypaLusi aTOMOB.

[Tepuoguueckuin 3akoH U Ilepyuoanyeckass cucTeMa XMMHAUYECKUX 37IEMEHTOB
O. Y. MenpeneeBa. CBsi3b MepyrogUUYeCKOro 3akoHa U Ileproamyeckor CUCTeMBbI
XuMUueckux snemeHToB [I. M. MeH/ieileeBa ¢ COBpeMeHHOW TeOpUeM CTPOeHMsI
aTOMOB. 3aKOHOMEDHOCTH W3MEHEeHUsI CBOWCTB XHWMUUECKHUX 3JIEMEHTOB W
oOpa3yeMbIX WMU TIPOCTBIX W CJIOXKHBIX BEIeCTB I10 TPYyMIaM U IIepHO/iaM.
3HaueHWe NepUOIUUeCKOro 3aKOHa B Pa3sBUTHUU HAYKHU.

CtpoeHre BellleCTBa. XUMHUeCKasi CBs3b. BuWbl XWMHYECKOW CBS3U
(KOBaJieHTHasi HeToJIsIpHasi W MOJisIpHasi, WOHHAs, MeTaj/uinueckasi). MexaHU3MbI
oOpa3oBaHUsT KOBAJIeHTHOM XWUMHWUeCKOW CBs3u (0OMEeHHBIM W [OHOPHO-
aKLenTopHbiM). BopopoaHast cBs3b. BaneHTHOCTb. OIeKTPOOTPULIATENBHOCT.
Crenenb okuc/ieHus. VIOHbI: KATUOHBI U aHUOHBI.

BemjectBa MOJIEKY/IIPHOTO Y HEMOJIEKYJIIDHOTO ~ CTPOeHHs.  3aKOH
TIOCTOSAHCTBA COCTaBa Bell[eCTBa. THUIlbl KPUCTA//IMUECKUX PEeIIBTOK. 3aBUCUMOCTh
CBOMCTBA BeLeCTB OT THIAa KPUCTA/UIMUECKOUN PELIETKY.

[ToHaTie O pucrniepcHbIX cucTteMax. VICTUHHBIE W KOJUIOWJHBIE PACTBOPBI.
MaccoBas 1071 Bell[ecTBa B pacTBOpe.

Knaccudukariys HeopraHuveCcKux COeIMHEHUH. Homenksartypa
HEeOPraHWYeCKWX BellecTB. ['eHeTMYeckas CBfI3b HEOPraHWYeCKHWX BelleCTB,
TIpUHA//IeXKal X K Pa3/IMYHbIM KJlaccam.

Xumuyeckas  peakius. Knaccudukauyss — XMMHAYeCKMX — peakliui B
HEOPraHW4eCcKOM M OpraHWYeCKOM XMMWM. 3aKOH COXPaHEeHHs MacChl BeIlleCTB,
3aKOH COXPaHeHUs U TpeBpalljeHrs SHepryuuy NPy XMMHAUYeCKUX peakLysX.

CKOpOCTb peakijuu, eé 3aBUCUMOCTh OT pa3inuHbIx (hakTopoB. OOpaThMble
peakiuu. XUMHUUeECKOe paBHOBecue. @PakTOpbl, BAMUSIOLIME HA COCTOSIHUE
Xrmuueckoro pasHosecus. [Ipuniun Jle [laTesnse.

OneKTposMTHYecKas auccorpalys. CuibHble U cabble 31eKTpouThl. Cpena
BOJIHBIX PACTBOPOB BeLECTB: KUC/Iasi, HeUTpasibHasl, L{e/I0UHasl.



OKUC/IUTeTbHO-BOCCTAaHOBUTE/TbHbIE PeaKLIUU.

OKCrepyMeHTa/IbHble MeTO/bl W3yueHWs BeLleCTB U WX MpeBpalleHu:
neMoHcTpanus Tabsui «[lepuoanueckasl cucTeMa XUMUYeCKUx 3nemeHToB 1. U.
MeHiesieeBa», HU3ydeHWe MoOje/iell KPUCTA/UTMUECKUX PeIIETOK, Hab/oJeHue |
OTMCaHue JIeMOHCTPALIMOHHBIX U 1ab0paTOPHBIX OMBITOB (pa3/ioykeHHe MepoKCHAA
BOZIOPO/ia B MPUCYTCTBUM KaTaJU3aTopa, Orpefie/ieHre CpeJibl PAaCTBOPOB BEILECTB
C TIOMOIIbIO YHMBEPCA/JbHOTO HWH/JWKATOpa, peaklMM HOHHOTO oOMeHa),
TIpOBe/ieHHe TIPaKTUUeCKO paboThl «BiusiHue pa3nuuHbIX (HaKTOPOB Ha CKOPOCTh
XMMMWYECKOU peakiun».

PacuéTHble 3agaum.

PacuéTbl 1O ypaBHEHUSIM XUMHWUYECKUX peaklui, B TOM 4HUC/e
TePMOXUMUYECKUE PpaCuéThl, pacuéTbl C MCIOJIb30BAHUEM TOHSITHUS «MacCOBasi
[10J1s1 BellleCTBa».

Heoprannueckas xumms

Hemetannbl. TlonoxeHve HeMeTa/sioB B Ilepuoanueckor — cucteme
xuMu4yeckux 3meMmeHToB [. V. MeHjesneeBa U 0COOEHHOCTH CTPOEHUSI aTOMOB.
dusrueckre CBOMCTBA HEMeTa//IOB. AJIOTPOINUS HeMeTa//IoB (Ha TIpuMepe
KUC/I0pO/ia, cephbl, hocdopa u yriaeposa).

XUMUYeCcKre CBOMCTBa Ba)KHEHWIIIMX HeMeTasuioB (Ta/lioreHOB, Cephbl, a3oTa,
dochopa, yriepogja U KpeMHUs)) U UX  COelUHEHUWH  (OKCHU/OB,
KUCJIOPOACOep KalliuX KUCJIO0T, BOAOPOAHBIX COeIUHEHUN ).

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

Metannel. IlonoxeHnve metaioB B [lepuojuueckor cucteMe XUMHYECKUX
ynemeHToB 1. 1. MenpeneeBa. OcobeHHOCTU CTPOEHUs 3JIEKTPOHHBIX 000/10UeK
aToMOB MeTas/uioB. Obiue ¢u3nueckure cBoicTBa MeTaioB. CIiylaBbl MeTaJlIOB.
DJIEKTPOXUMHUUECKUM Psifl HATIPSDKEHUW MeTaslIoB.

XyWMUYeCKre CBOMCTBA Ba)KHEMIIMX MeTa/I/IOB (HAaTpUW, Ka/ud, KasbLUW,
MarHuu, aJllOMUHUN, LIUHK, XPOM, Ke/1e30, Me/lb) ¥ UX COeJUHEHUH.

OOb1que crocobbl TosyueHUs: MeTa/iioB. [IpuMeHeHWe MeTas/yIOB B OBITYy U
TeXHHUKeE.

OKCcrepuMeHTa/lbHble MeTOZlbl M3Yy4UeHHs BellleCTB U HUX [peBpallleHUi:
H3ydyeHre KOJIeKIUU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAJI/IOB, pellleHHue
9KCTIepUMEeHTabHBIX 3afiau, HabsfoJjeHre W OlMcaHue AeMOHCTPALMOHHBIX U
nabopaTopHBIX OMBLITOB (B3aMMOAENCTBUE TUPOKCH/IA a/FOMUHHUS C pacTBOpaMu
KUCJIOT U 11je/ioueild, KaueCTBeHHbIe peaki[iy Ha KaTUOHbI MEeTaJl/IOB).

PacuétHbie 3agaum.

Pacuétbl mMacchl BelrjecTBa Wik 00bEMa Ta30B M0 M3BECTHOMY KOJHUECTBY
BelllecTBa, Macce wid 00BEMY OFHOTO M3 yUaCTBYHOIIMX B PeaklUM BelecTB,



pacuéThl Macchl (06bEMa, KOJTMUECTBA BeIeCTBa) MPOAYKTOB peaki[iH, eC/IM OJIHO
Y3 BeleCTB UMeeT PUMEeCH.

XuUMUS U )KH3Hb

Posib xumuM B obecrieueHHH SKOJIOTUUECKOM, SHEePreTHYecKod U THITeBOM
6e3011aCHOCTH, PA3BUTHUH MeWLMHBLL. [IOHSATHE O HAy4YHBIX MeTOZAaX TO3HAHUS
BellleCTB MU XUMUYECKUX PeaKLvH.

[IpeactaBneHnss 00 OOMMX HaAyuHbIX TIPUHI[MIIAX [POMBIIIIEHHOTO
TO/TyUeHUs Ba)KHEUIIIUX BellleCTB.

UenoBeK B MHUpe BeIeCTB M MaTepUasiOB: Ba)kKHeHIMe CTPOUTeJbHbIE
Marepuasbl, KOHCTPYKLIMOHHbIe MaTepuanbl, KpaCKu, CTeKJO, KepaMUKa,
MaTepuasbl J/s1 3/eKTPOHWKH, HaHOMaTepuasbl, OpraHuyeckre ¥ MUHepasbHbIe
yaobpeHwus.

XvMHUSI U 3[I0POBbE Ue/IOBeKa: MpaBW/a HCIO/b30BaHUsl JIeKapCTBEHHBIX
TiperiapaToB, TpaBuia 0e30macHOr0 MCI0/Ib30BaHUs MperapaToB ObITOBOM XUMHU
B [TOBCEJHEBHOM JKU3HHU.

MexripegMeTHbIe CBSI3U.

Peanmm3aiiusi  MeXXIIpe]METHBIX  CBsi3ell TpU  u3ydeHWH 0OIelt u
HeOpraHnveckor XxMMuM B 11 Kjlacce OCYyLeCTBJ/ISIETCSl Yyepe3 UCIOJIb30BaHWe KaK
OOII[UX eCTeCTBeHHO-HAYUHBIX TIOHATUM, TaK W TIOHSATUH, SBIISIOIUXCS
CHUCTEeMHBIMU /11 OT/e/IbHBIX MPeIMETOB eCTeCTBEHHO-HAYYHOT' O LIUK/Ia.

OOb1iue ecTeCTBeHHO-HayuHbIe TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TEOpHsi, aHaau3, CUHTe3, KaacCU(PUKalUs, T[epUoJUIHOCTh, HaboaeHue,
9KCIIEPUMEHT, MOZIe/IMPOBaHUe, U3MepeHUe, sIBJIeHUe.

du3uKa: MaTepusi, IHEprusi, Macca, aToM, 3JIEKTPOH, NMPOTOH, HEMTPOH, WOH,
W30TOIl, PaIMOAaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUYECKUU YPOBEHbB, BELeCTBO, TeJO,
00BEM, arperaTHOe COCTOsSIHUE Bell[eCTBa, (r3uuecKre BeJUUUHbI U eUHULIBI WX
V3MepeHusi, CKOPOCTb.

buonorus: KneTka, OpraHusM, 3KocucteMa, Ouocdepa, Makpo- U
MHUKPO3/IeMeHTbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHU3Me.

['eorpadusi: MUHepasbl, TOPHbIE MOPO/IbI, T0J/Ie3Hble UCKOMaeMble, TOTLIMBO,
pecypchbl.

TexHo/IOrusl: XUMUYeCKasi MPOMBIIUIEHHOCTb, MeTa/JTyprys, MPOU3BO/[CTBO
CTPOUTEJIbHBIX MaTepUasioB, CeJbCKOXO3SIMCTBEHHOE TMPOWU3BO/CTBO, IIHILeBast
MPOMBILVIEHHOCTb,  (papMalieBTUUecKasi  MPOMBILIIEHHOCTb,  MPOU3BO/CTBO
KOCMEeTHYeCKUX MpernapaToB, IPOM3BOACTBO KOHCTPYKI[MOHHBIX MaTepHasioB,
3J1eKTPOHHAsI TPOMBIIILIEHHOCTb, HAHOTEXHOJ/IOTHUH.

Peanu3aiius BocnUuTaTe/IbHOr0 NMOTEHLMA/Ia Ha YPOKaxX XMMMH Mpe/I10/araeT
c/leflytolee: - yCTaHOB/IeHUE 10BePUTE/IbHBIX OTHOLLIEHUM MEX/Y YUHUTEeeM U ero



yueHHUKaMH, CTIOCOOCTBYIOIIUX TTO3UTUBHOMY BOCTIPHUSTHIO YUaIIUMUCS
TpeOOBaHMI U TIPOCKO yuMTeJIs, MPUB/IEUEeHHIO0 UX BHUMaHUS K 00CyKZaeMoi Ha
ypOKe UH(pOpMaIiH, aKTUBU3aI[UH UX TI03HABATE/TbHOU JesiTe/TbHOCTH; -
noOy>K/jeHre IIKOTbHUKOB CO0/TI0/[aTh Ha YPOKe OOITenpHHSATbIE HOPMBI
TIOBe/IeHHsI, TIpaBU/Ia OOIIEeHHs CO CTapLIMMU (YUUTEIIMH) U CBEPCTHUKAMHU
(LIKOTbHUKAMM ), TIPUHLIUATIBI YUeOHOM TUCI[UTUIMHBI U CaMOOPraHu3allum; -
TIpUBJ/IeUeHHe BHUMAaHUS IIIKOJIbHUKOB K 1IEHHOCTHOMY acCIleKTy U3yuaeMbIX Ha
yPOKax sIBJIeHHI, OpraHr3aLyst UX paboThI C TT0/TyYaeMOM Ha YpOKe COL[MaIbHO 3
3HauMMoM nHbopMalrell — THUIIMMPOBaHUe ee 00CYK/1eHusI, BbICKa3bIBaHUS
YUaI[UMHCS] CBOT'0 MHEHWUSI 110 ee TIOBOAY, BBIPabOTKH CBOEro K Hell OTHOILIeHMUS; -
WCTI0/Th30BaHKe BOCITUTATeIbHBIX BO3MOXKHOCTeM coZiepKaHUs yueOHOTo
TipeMeTa uepe3 IeMOHCTPAI[UIO AeTsM ITPUMePOB OTBETCTBEHHOTO, TPaKAAHCKOT0
TIOBe/IeHNS, TIPOSIB/IEHHS UeI0BeKO/TI00Us 1 J0Opocep/1euHOCTH, uepe3 1o/[00p
COOTBETCTBYIOIMX TeKCTOB /il UTeHUs, 3aJjau JisI pellieHus1, IPob/IeMHBIX
CUTYaI[|H 17151 00CYKIeHUs B K/Iacce; - TpUMeHeHre Ha YPOKe MHTePaKTUBHBIX
cdopM pabOTHI yUaIIUXCS: UHTEJIIEKTYaIbHBIX UT'D, CTUMYJTUPYIOITUX
T03HaBaTe/IbHY0 MOTHBALIUIO IITKOIbHUKOB; TUCKYCCHM, KOTOpBIE JAf0T
yUaImMcsi BO3MOKHOCTb TIPUOOPECTH OITBIT BeJIeHUs] KOHCTPYKTUBHOT'O JINAJIOTa;
I'PYNIIOBOM pabOThI UK pabOTHI B ITapaxX, KOTOPbIe yuaT IIKOJTbHUKOB KOMaH/JHOM
paboTe 1 B3aMMOZIEMCTBHIO C PYTHUMH JIe€TbMH; - BK/IIOUE€HHE B YPOK UTPOBBIX
npoLieAlyp, KOTOpbIe MOMOratoT Mo/jfiepKaTh MOTUBALMIO JieTel K M0J/TyUYeHHI0
3HaHWM, Ha/TaAXKUBAHUIO TIO3UTUBHBIX MEK/TMUYHOCTHBIX OTHOIIIEHUH B KJlacce,
TIOMOTal0T YCTaHOBJIEHUIO AOOpOXKeTaTe/IbHOM aTMOCcdepbl BO BpeMsi YPOKa; -
opraHu3anys ie¢cTBa MOTHBUPOBAHHBIX U SPYAUPOBAHHBIX YUAL[UXCSI HAJ, UX
HeYCITeBaloIMMH OJHOK/TACCHUKAMM, JAFOIIero MIKOJIbHUKAM COI[Ua/IbHO
3HAYMMBbIN OTBIT COTPYAHUUECTBA ¥ B3aUMHOM TTOMOII[H; - UHUI[UUPOBaHWE U

o IZiepyKKa UCC/IeJOBaTe/TbCKOM /leATeTbHOCTH IIKOJTbHUKOB B paMKaxX
peasiM3alliy UMM UHJUBUYaIbHBIX W IPYIITIOBBIX UCC/IeI0BAaTeIbCKUX TTPOEKTOB,
YTO /IaCT MKOJbHUKAM BO3MO>KHOCTh MPHUOOPECTH HaBbIK CaMOCTOSITE/TEHOTO
pelleHus] TeOPeTUUECKOU IMpo6/ieMbl, HABBIK FreHepUPOBAHUS U 0OPMIIEHHS
COOCTBEHHBIX H/lel, HABBIK YBAYKUTE/LHOTO OTHOIIEHUS K UY)KUM UJiesM, 4
odopMIeHHBIM B paboTax APyrux UCcaefoBaresieii, HaBbIK MyO/JIMYHOTO
BBICTYTIJIEHUsI TIepe]] ayJUTOpHel, apryMeHTUPOBaHUs U OTCTauBaHUsI CBOel
TOUKHU 3peHUsI.



1. INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHA ITPOI'PAMMBbI
I1I0 XM HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBmMBaeT TpeboBaHUSI K pe3y/ibTaTaM OCBOEHUS
oOyyJaroIMMHCS TIpOrpaMM  CpefHero o0Iero o0Opa3oBaHusl (JTMYHOCTHBIM,
MeTaripeIMeTHbIM W MpeAMeTHbIM). HayuHO-MeTOAuMUeCcKOW OCHOBOW  Jjisi
pa3pabOoTKKU TUIAHUPYEMbIX pe3y/JbTaTOB OCBOEHHs MPOrpPaMM CpegHero oO6Irero
00pa30BaHUs SIBJISIETCSI CUCTEMHO-/IeATeTbHOCTHBINA TTOAXO[.

B cooTBeTCTBUM C CUCTEMHO-AEsiTeTlbHOCTHBIM TOAXOAOM B CTPYKType
JTMYHOCTHBIX Ppe3y/bTaTOB OCBOEHUs TpeaMeTa «XUMHs» Ha YpOBHE CpeIHero
o611iero o6pa3oBaHUs BbiZie/IeHbI CIeIyIOIIYe COCTABJISIOLIHE:

OCO3HaHWe OO0YyYaroIUMHUCSI POCCUMCKON TpakKJaHCKOW WAeHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbHOCTH U CaMOOIIpe/ie/IeHHUI0;

Ha/Murie MOTHBALUU K 00yUeHH1o;

1[e/IeHalipaB/IeHHOe pa3BUTHE BHYTPEHHUX YOEXXKIeHHM JIMYHOCTH Ha OCHOBE
K/TFOUEBBIX [JeHHOCTEeM U NCTOPHUUYECKUX TPauliii 6a30BOi HAYKU XUMUH;

TOTOBHOCTb U CIOCOOHOCTH OOyUarol[uXCs PYKOBO/JCTBOBaTbCSI B CBOeM
JleATe/IbHOCTU 1IeHHOCTHO-CMBIC/IOBBIMHA yCTaHOBKAMH, MNPUCYILWMM 11eJIOCTHOU
CHCTeMe XMMHUeCKOTO 00pa30BaHus;

Ha/lMuKe MPaBOCO3HAHUS YKOJIOTUUECKOUW KY/IbTYPhl M CIIOCOOHOCTU CTaBUTh
L[e/T1 U CTPOUTD >KU3HEHHbIE T1JIaHbI.

JIMYHOCTHBIE pe3y/bTaTbl OCBOEHMSI TpeaMeTa «XUMHSI» AOCTUTAlOTCS B
eIMHCTBe y4yeOHOM ¥ BOCTIMTATETHLHOW [1eATeTbHOCTH B COOTBETCTBUU C
T'YMaHUCTUUECKUMHU, COLIMOKYIbTYPHBIMU, yXOBHO-HPABCTBEHHBIMU 1[€HHOCTSIMU
W WjeasaMd POCCUMCKOTO TPakJaHCKOTO 00lljecTBa, TPUHATHIMU B 0OIIecTBe
HOPMaMM ¥  TpaBWIaMM  TIOBeZIeHUS,  CIIOCOOCTBYIOIIMMM  TIpoiieccam
CaMOIIO3HaHUsl, CaMOpa3BUTUSI W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTHU
00yuaroIuXcsl.

JINYHOCTHBIE pe3yJibTaTbl OCBOEHHUs TMpeAMeTa «XUMHS»  OTPaKaroT
c(hOpMHPOBAaHHOCTb OIbITA I[103HABaTe/JbHOW U TMPAKTUUYECKOU [lesiTe/lbHOCTH
00yuaroIuXcs 10 peav3aliy TIPUHATHIX B 00ITlecTBe 1[eHHOCTel, B TOM UHC/e B
YacTu:

1) rpaXkAaHCKOr0 BOCIIUTAHUSA:

0CO3HaHUs 00YUarOIIUMUCS CBOMX KOHCTUTYI[MOHHBIX TpaB U 00s3aHHOCTEH,
yBa)KeHUS K 3aKOHY U MIPABOMOPSIIKY;

Tpe/iCTaB/JeHUs] O COLMAJbHBIX HOPMax W MpaBWIaX MEXJIAYHOCTHBIX
OTHOLIIEHUM B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBODUYECKOW [IesiTeITbHOCTH TIpU CO3/IaHUU
yueOHBIX MPOEKTOB, pellleHWH y4yeOHBIX M M0O3HaBaTeIbHBIX 3a/lay, BBIIOJHEHUH
XUMHUECKHUX IKCTIePUMEHTOB;

CIIOCOOHOCTH TIOHWMMAaTh W TIPUHMMATh MOTHBBI, HaMepeHUs, JIOTUKY |
apryMeHThI IPYTUX TIPU aHa/In3e pa3/IndHbIX BUJIOB YuebHOM /esaTebHOCTH;

2) IaTPHOTHYECKOTO BOCIIMTAHMSA:

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

YBa)KeHHsI K TIpOLlecCy TBOpYECTBAa B 00/7acTH TeOpUM M TIPAKTUUECKOTO
NIpUMeHeHHs XMMUH, OCO3HaHUs TOTO, UTO AOCTHP)KEHHsI HayKU eCTb pe3y/ibTaT
JUIATeNbHBIX ~ HAOMOAeHUH, KpOMOT/IMBBIX  JKCIIEPUMEHTA/IbHBIX  TOHCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHBIX U TIPAKTHKOB;

WHTepeca W II03HaBaTebHBIX MOTHBOB B TOAYYEHUH U TIOC/IeAYIOIEM
aHa/iM3e UHQOPMAILUU O MepeioBbIX JOCTWKEHUSIX COBPEMEHHOW OTeueCTBeHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOT0 TIOBe/IeHNS;

CrIoCOOHOCTH OLIeHMBAThb CUTYAl[H, CBs3aHHbIE C XUMHUUYECKUMHU SIBJIEHUSIMHU,
W TIPUHMMATh OCO3HaHHBIE peIlleHHs], OPUEHTHUPYSACh Ha MOpaTbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIIeHMBAaTh CBOE TIOBe/leHHe W TIOCTYIIKA CBOWX TOBApHIIeN C
MO3UIMM HPABCTBEHHBIX M TMPaBOBBIX HOPM M OCO3HAHWE TIOC/Ie[CTBUM 3THX
TIOCTYTIKOB,;

4) popMuUpOBaHUA KYJILTYPHI 3/[0POBbSI:

MMOHUMaHHUsI 1[EHHOCTeH 3/0poBOro U 0Oe3omacHOro obpasa >KU3HH,
HeOOXOJMMOCTH OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBeHHOMY (H3UUYECKOMY U
TICUXUYECKOMY 3/10POBbIO;

cobmoienys TipaBus  Ge3oracHoro obpaineHdsi C BelljeCTBaMH B ObITYy,
TOBCEeJHeBHOM YKHU3HU U B TPYA0BOM JeATe/IbHOCTH;

MOHWMAaHWs 1[eHHOCTH TIPaBWI WHAWBUJYaJIbHOTO U  KOJUIEKTUBHOTO
6e30macHOr0 MoBe/IeHUsI B CUTYALMsX, YTPOKAIOIIHX 3/J0POBBIO U KU3HU JIIO/Iel;

OCO3HAHUS TIOC/e/ICTBUM W HENPHUATHS BPEJHBIX MPHBbIUEK (yroTpebieHUs
aJIKOT0J15, HAPKOTUKOB, KYPeHHS]);

5) TPyAOBOr0 BOCIIUTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B yueOHO-MCC/Ie/IoBaTe/IbCKOU
JesiTe/IbHOCTH,  OOII[eCTBEHHO — TIOJIe3HOM, TBOPUECKOM W APYIMX  BHUZAAX
JesITe/IbHOCTY;

YCTAaHOBKM Ha AaKTHUBHOE YyyacThe B pellleHUWM TMpaKTUYecKux 3aziau
coLMa/IbHOM HarlpaB/IeHHOCTU (B paMKax CBOEro Kjacca, IIKOJIbI);



WHTepeca K MPaKTUUeCKOMY H3ydeHHUI0 rpodeccrii pa3iuyHOro poja, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TpeIMeTHBIX 3HAaHUH 110 XUMUU;

yYBa)KeHUsI K TPYAY, JIOZSIM TPY/ia ¥ pe3ybTaTaM TPYI0BOU [1eATeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAWBHUYa/IbHOM TpaeKTOPUH
obpa3oBanus, Oyayieii mpodeccun W peanu3anui COOCTBEHHBIX >XM3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XUMHUU, UHTEPeCOB U
notpebHOCTel 0011eCTBa;

6) 53K0/10rMYeCcKoro 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;

OCO3HaHUS HeOOXOAWMOCTU WCIONB30BaHUS [JOCTIKEHUM XUMUU /IS
pelilieHus1 BOTIPOCOB PALiMOHAIbHOTO TIPUPO/I0TIOIb30BaHUS;

AaKTUBHOTO HeTpUATUS [IeWCTBUM, TNPUHOCSIIMX Bpell OKpYy»Karolen
TIPUPOTHOM CpeZie, YMEHHs MPOTHO3WPOBATh HeOJIAarorpusaTHbIE 3KOJIOTHUYECKHEe
TI0C/IeICTBUS TIPeATIPUHUMAaeMbIX [IeHCTBHUI U MPeIoTBPAll[aTh UX;

Ha/IMYMsi pa3BUTOTO SKOJIOTMUECKOTO MBIIIJIeHHUS], SKOJIOTMUeCKOi KyabTYpBhl,
OTbITA JlesITe TbHOCTH 9KO0JIOTUUECKOU HaTpaB/IEHHOCTH, yYMeHUSI
PYKOBOZICTBOBaTbCSI UMM B TI03HaBaTe/TbHOW, KOMMYHUKATHBHOW U COI[HA/IbHOMN
MpaKTHKe, CMOCOOHOCTH W yMEeHHUSI aKTMBHO TIPOTUBOCTOSITH HZE0JIOTHH
xemodobuu;

7) EHHOCTH HAayYHOTr'0 TTO3HAHMS:

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

MOHUMaHWs CreluUKN XUMHUM KakK HayKd, OCO3HaHUs e& pOoIu B
(dopMHpOBaHNMY paI[MOHAIBHOIO HAYYHOI'O MBIIIEHHS, CO3/[IaHUN 11eJIOCTHOTO
npe/icTaB/ieHuss 00 OKpYyyKarolleM MUpe Kak O eJUHCTBe TPUPO/bl U UesioBeKa, B
MO3HAHUM TIPUPO/HBIX 3aKOHOMEPHOCTeM U pellleHuH TIpo0sieM CcOXpaHeHUs
TIPUPO/THOTO PaBHOBECHS;

ybexgéHHOCTM B 0co00W  3HAUMMOCTH XUMHH [II1  COBPEMEeHHOM
I[UBUAMM3AI[MM: B €€ TYMaHUCTUUECKOW HarpaBAeHHOCTH W Ba)XHOW DO B
CO3laHWM HOBOI 0a3bl MaTepHaIbHOM KYJIbTYPhI, PEIIeHNH I100anbHbIX TIPo0IeM
YCTOWUMBOIO Pa3BUTHUS Ue/iOBeYeCTBA — ChIPbEBOM, SHEPreTUUeCKOM, MUIEBOU U
9KO0JIOTMYeCcKOM 06e30MacHOCTH, B Pa3BUTHH Me[IUIIMHbI, 0bOecrieueHur YCI0OBUM
YCITEIITHOTO TPyJa W SKOJOTMUeCKd KOMGMOPTHOM »KHU3HMA KaXKAOro uieHa
o0I11eCTBa;

eCTeCTBEeHHO-HayYHOW TpPaMOTHOCTU: TIOHMMaHWs CYIL[HOCTA MeTO/|OB
M03HAHMS, HCIIO/Ib3YeMBbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIO/Ib30BaTh



To/ilyuyaeMble 3HaHUWSA [Ji aHa/li3a U 00bsICHEHUs SIBJIEHUM OKPY’Kaloll[ero Mupa u
TIPOUCXOASIINX B HEM M3MeHeHUH, yMeHus JiesiaTb 000CHOBaHHBIe 3aK/TFOUeHUs Ha
OCHOBe HayuHbIX (DaKTOB ¥ WMEIOIUXCS JaHHBIX C 1[e/IbI0  TOJyueHus
JIOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSATeNbHO HCI0/Ib30BaTh XUMHUECKUe 3HaHUS [/
peliieHusi Ipo6JieM B peasbHBIX KU3HEHHBIX CUTYaLIUsX;

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

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpephiBHOMY 00pa3oBaHMIO U
camMoobpa30oBaHUIO, K AaKTMBHOMY IIOJIyUeHHIO HOBBIX 3HAHUUW 110 XWUMWUU B
COOTBETCTBUM C )KU3HEHHBIMU TTOTPEOHOCTSIMUY;

HMHTepeca K 0COOeHHOCTsIM Tpy/a B pa3iuuHbIX chepax mpodeccroHaTbHOU
NesiTeTbHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATbBI

MertarnpejMeTHbIe pe3y/bTaThl OCBOEHMsI yueOHOro rpeamera «XUMHsS» Ha
yPOBHe cpefiHero o01ijero o6pa3oBaHUs BKIFOYAIOT:

3HauMMble  Aa9  (OPMHPOBAHMS  MHMPOBO33pEHHS  O0YyUarOIIMXCS
MeXXAUCITUTUTMHAPHbIE (MeXXITpeJMeTHbIe) oblijeHayuHble TIOHSITHS, OTpakaroIljue
1[e/IOCTHOCTb HAyuYHOM KapTHHbI MHMpa U CIelU(PHUKYy MEeTOI0B I03HaHM,
WCTIO/Mb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIleCTBO, SHEeprus, sIBJIeHHe,
POLIeCC, CKCTeMa, HayuHblid (DaKT, TPUHLIMII, TUIIOTe3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCC/ieloBaHKe, HAO/MI0IeHre, U3MepeHe, SKCIIePUMEHT U IPYTHe);

YHUBepCajibHble yueOHble [eicTBUs (I03HaBaTebHbIE, KOMMYHHUKAaTHBHbIE,

PeryJiiTUBHEIE), obecmieurBaroIIrie cdopmupoBaHre (byHKI[MOHATEHOU
I'PaMOTHOCTH U COLIMA/TbHOM KOMITETEHIIUH 00yYatOL[UXCs;
CTIOCOOHOCTD oOyyJarormxcs WCII0/Ib30BaTh OCBOEHHbIe

MEXIUCIUTITMHAPHBIe, MUPOBO33peHUYeCKHe 3HaHHS U YHUBePCa/ibHble yueOHbIe
[IeWCTBUS B MO3HABATEIbHOU U COLIMA/IbBHOU MPAKTHKE.

MerTanipeiMeTHble pe3y/bTaTbl OTpaXkalOT OBJlaZileHWe YHUBepCcalbHbIMU
y4eOHbBIMKM ~ TO3HaBaTeIbHLIMM, KOMMYHUKAaTUBHBIMH W  PeTy/STUBHBIMU
JIeCTBUSIMU.

OBnapenue YHHBepCaJlbHbBIMH y4eOHBIMHU Mo3HaBaTe/IbHbIMH
AeUCTBUAMU:

1) 6a3oBbIe JIOTHYECKHE efCTBUS:

CaMOCTOSITeTbHO ~ (hOpPMy/MpPOBaTb W aKTyaJW3WpOBaTh  IPoO/ieMy,
BCeCTOPOHHEe eé pacCMaTpUBaTh;

ornpejensTh Leau [JesTebHOCTHU, 3ajaBas TMapaMeTpbl W KPUTEPUU UX
JIOCTHXKEHHsI, COOTHOCUTD Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/IeHHBIMU LIeJISIMU;

WCIIO0/Tb30BaTh MPU OCBOEHWM 3HAHUM MPUEMBI JIOTUUECKOTO MBIILIEHUS] —
BbIJIe/ISITh XapaKTepHble MPU3HAKU MOHATUM U yCTaHaB/IMBaThb WX B3aUMOCBS3b,



WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHATUS AJis1 00BSICHEHUsI OT/le/TbHbIX (DaKTOB U
SIBJICHUU,

BLIOMpAaTb OCHOBAaHWS U KpUTepUU [ KaacCU(UKaliyd BellecTB M
XUMUYECKUX peakl[ui;

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

CTPOUTL JIOTUUECKHe PpacCyKAeHusi (MHAYKTHUBHblE, JeAyKTUBHbIE, TIO
aHaJIOTuM), BbISB/ATb 3aKOHOMEPHOCTHM M TMPOTHMBOPEUMss B pacCMaTpUBaeMbIX
sIBJIEHUsIX, (DOPMYJTMPOBATh BBIBO/IbI U 3aK/TFOUEHHUSI;

TIPUMEHSITh B MPOLIECCe MO3HaHUS, UCI0/Ib3yeMble B XUMUU CUMBOJIMUECKHE
(3HaKOBbIE) MO/Ie/TH, TPeoOpa30BbIBaTh MO/Ie/TbHbIE Mpe/CTaBAeHUs — XUMUUeCKUM
3HaK (CUMBOJI) 2JieMeHTa, xumudeckas Gopmysa, ypaBHeHHE XUMUUECKOU
peakiuy — TIPU pellleHNH yueOHBIX TI03HABaTe/JbHbIX W TIPAKTHUUECKUX 3a/iay,
TIPUMEHSITh Ha3BaHHbIe MOJe/IbHbIE MPe/|CTaB/IeHuUs /il BbIsIB/IEHUs XapaKTePHbIX
TIPU3HAKOB U3yUaeMbIX BEIeCTB U XUMUUECKUX PeaKIyi.

2) 0a3oBbIe HCC/Ie0BaTe/IbCKHE el CTBUA:

BJIaZileTh OCHOBaMH METO/I0B HAayYHOTO IO3HAHWsI BeIleCTB U XUMHUECKUX
peakLuu;

dhopMyMpoBaTh 11e/11 1 3a/laui UCCe/I0BaHusl, UCII0b30BaTh MOCTaBIeHHbIE
W CaMOCTOsITeTbHO C(hOpPMY/MpOBaHHbIe BOIPOCHI B KadyeCcTBe WHCTPyMeHTa
TO03HaHWs U OCHOBBI /Ji1 (DOPMUPOBAHUS THUIIOTE3bI MO TMPOBEpPKe MPaBUIbHOCTH
BbICKA3bIBAEMbIX CY>K/I€HUW;

B/aZIeTh HaBbIKAMH CAMOCTOSITE/IbHOTO TIJIAaHUPOBAaHUS U TIPOBe/IeHUsI
yUeHHYeCKUX KCTIepHMEHTOB, COBEpIIIeHCTBOBAaTh YMEHHUSI HaO/MI0/aTh 3a X0/[0M
rpoliecca, CaMOCTOSITe/IbHO TIPOrHO3MPOBaTh €ro pe3y/bTar, (HOpPMYJIHMPOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTEJ/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie/I0BaHus,
COCTaBJ/IATh 000CHOBAHHBIN OTUET O MPOJie/IaHHOM paboTe;

nproOpeTaTh OIBIT yUYeHWYECKOW HWCCIe/0BaTe/IbCKOM UM MPOEKTHOMU
JesiTe/IbHOCTH, TIPOSIBJISAITH CTIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
MOMCKY METO/IOB pelleHus] TPAKTUYeCKWX 3ajjay, MPHMEHEHUI0 pa3/MYHbIX
MeTO/IOB TT03HAHUSI.

3) pabora c uadopmanueii:

OPUEHTHPOBAaTbCSI B PA3/IMUHbIX MCTOUHMKAX WH(POpMaLUU (Hay4dHO-
TOMy/isipHasi UTepaTypa XWUMUUECKOTO COjlep)KaHHs, CITPaBOYHbIe T10COOus,
pecypcbl VIHTepHeTa), aHa/M3UpPOBaTh MH(OPMALUIO pa3/UuHbIX BUZIOB U (HOpPM
Tipe/iCTaBJ/IeHUs], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh u
HEeTpOTUBOPEUUBOCTb;



dbopMyMpoBaTh 3anpoChkl ¥ MIPUMEHSITh Pa3/UuHble MeTO/bl TIPU TOHCKe U
orbope wHbOpMaMKM, HeoOXOoAUMOM [/ BBITOMHEHWS yd4eOHBIX —3ajay
oripe/ie/IeHHOr' O THIIA;

nprobpeTaTh OMBIT HCIOJIB30BaHUS WH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTHI Y Pa3/IMUHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BbIOMpaTh  ONTHUMaibHYI0  GOpMy  Tpe/CTaB/eHUs
vnHbopMaLuu (cxembl, TpadvKy, AUarpaMMbl, TaOIULIbI, PUCYHKHU U JPYTUE);

WCTIOMb30BaTh HAyYHbIM s3bIK B KauecTBe CpeAcCTBa TIipu pabore c
XUMUYeCKor wuHdopMalueii: TIpUMeHSITb MeXXIipeiMeTHble (du3uueckue U
MaTemMaThuecKre) 3HaKd ¥ CUMBOJIbI, (hOpMyJibl, abOpeBUaTypbl, HOMEHK/IATypy;

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

OBajieHNie yHUBePCa/IbHBIMH KOMMYHUKATHBHBIMHU JeHUCTBUAMM:

3aJjaBaTh BOIIPOCHI IO CYIIIeCTBY 00CYy’KZaeMoi TeMbl B X0/le Auajora W/uim
JUCKYCCUM,  BbICKa3biBaTb  HWJeH, (OpPMYJUMpOBaTh CBOU  Tpe/IOKeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI TPe/I/IOKeHHOM 3a/1aul;

BLICTYMATh C Mpe3eHTaljueil pe3y/bTaTOB I[103HABAaTe/JbHOW [lesITe/IbHOCTH,
TM0JIyYeHHBIX CAMOCTOSITe/TbHO UJIM COBMECTHO CO CBePCTHHMKAMM MPU BbIIIOJIHEHUU
XUMHUUECKOT0 3KCIieprMeHTa, TTPaKTUUeCcKoi paboThl M0 MCC/IeJOBaHUIO CBOMCTB
M3yuaeMbIX Bell[eCTB, pean3aluyd yueOHOro rnpoekTa U (OopMyIMpOBaTh BLIBOZbI
M0 pe3yJ/ibTaTaM TIPOBEAEHHBIX WCCAe[JOBAaHUM TyTEM COTrJlaCOBaHUsSI MO3MULUH B
xo/ie 06CcyKaeHus1 1 0OMeHa MHEeHUSIMH.

OBJlafieHHe YHUBePCA/IbHBIMU PeryisTHBHbIMH /IeUCTBUSIMU:

CaMOCTOSITEe/IbHO IIJIAHUPOBAaTb M OCYLLECTB/SATh CBOK I103HABATeJ/IbHYIO
JesiTeNIbHOCTb, ONpefie/isis eé 1jeM U 3afiaud, KOHTPOJMpOBaTh U 10 Mepe
He0OXOIMMOCTA KOPPEKTUPOBATh TMpe/jjlaraeMblii  aJlfOPUTM  JIeUCTBUM  TIPH
BBIMIOJTHEHUU y4eOHBbIX M MCC/e[ioBaTeNbCKUX 3a/iau, BbIOMpaTh Haubosee
3¢ dexTrBHbIM CrOCO6 WX pellleHUs C yUYETOM TOJyueHWs] HOBBIX 3HAHUU O
Bell[eCTBaX U XUMUUECKUX PeaklysX;

OCYLLECTB/ISITb CAMOKOHTPOJ/Ib CBOEH [JiesiTe/TbHOCTU Ha OCHOBE CaMoOaHasv3a
Y CAMOOLIEHKH.

INPEAMETHBIE PE3YJ/IBTATBI
10 KJIACC

[IpenmeTHble pe3y/ibTaTbl OCBOeHUsI Kypca «OpraHuueckasi XUMMsI»
OTpaXkaroT:

c(hOpMHUPOBAaHHOCTb  TIpe/ICTaB/€eHUA O XUMHUUECKOM  COCTaBJIstOlen
eCTeCTBeHHO-HayYHOW KapTWHbl MHpa, pOJM XUMHW B TIO3HAHWUU SIBJIEHUU



npupoAbl, B (OPMUPOBAaHUM MBIIUIEHUSI W KYJIbTYpPbl JIMYHOCTH, €@
($YHKLMOHAIbHON TPaMOTHOCTH, HE0OX0AUMOM /15 pellieHtsl TPaKTUYeCKUX 3aZiau
M 9KOJIOrMueCcKU 0O00CHOBAHHOTO OTHOLIEHUS] K CBOEMY 3/J0POBbIO0 U TPUPOAHOMN
cpege;

B/a/leHMe  CHUCTeMOM  XMMMWUeCKUX  3HaHWW, KOTOpas  BKJIIOUaeT:
OCHOBOIO/Ararouie MOHATUS (XMMWUYeCKHWM 3/1eMeHT, aTOM, 3JIeKTPOHHas
000/10UKa aToMa, MOJieKy/ia, BaJleHTHOCTb, 3/1IeKTPOOTPULAaTe/IbHOCTb, XUMHUUeCKasl
CBSI3b, CTPYKTypHas (opmyJsia (pa3BépHyTasi M COKpalléHHas), MO/ib, MOJISIpHas
Macca, MOJISIpHbIi 00BEM, YI/IepOAHbIM cKeneT, (yHKIMOHa/IbHasi TPYIa,
pajviKas, U30Mepus, U30Mepbl, TOMOJIOTUYECKUM Psifi, TOMOJIOTH, yT/€BOJOPO/BI,
KUCJIOPOJ, U a30TcojepyKalle COeJVHEeHUs, MOHOMEp, MOJMMep, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKY/ISIDHbIE COeZIMHEHMS); TEOPUU U 3aKOHBI (TEOpUsl CTPOEHHUS
opraHnueckux BewjecTB A. M. ByTnepoBa, 3aKOH COXpaHeHMsI MacChl BeLeCTB);
3aKOHOMEPHOCTH, CHMBOJIMUECKUW $3bIK XWMWW; MHPOBO33pEHUYECKHe 3HaHMS,
JieXalle B OCHOBe TOHUMAaHMUSl TIPUUYMHHOCTA M CUCTEMHOCTH XHWMHUUYECKUX
SIBJIEHUW, (DAKTOJIOTUUeCKHe CBeZleHUsI O CBOMCTBAaxX, COCTaBe, IOJIyYeHUM U
6e30macHOM UCMO/Ib30BAHMN Ba)KHEWIIMX OpPraHUYecKUX BelecTB B ObITY U
NIPaKTUUeCKOM JleATe/IbHOCTH Ye/I0BeKa;

c(OPMUPOBAaHHOCTb YMEHUW BBISIBJISAITb XapaKTepHbIE TPU3HAKW MOHATUM,
yCTaHaB/IUBaTb MUX B3aUMOCB$3b, WCII0/b30BaTh COOTBETCTBYIOIUE TMOHATHS TPU
OTKCaHUM COCTaBa, CTPOEHUs Y TIpeBpallieH’id OpraHuueCcKux CoeJMHeHU;

Cc()OpMUPOBAHHOCTb yYMEHUW MCIO/b30BaTh XUMHUYECKYI0 CUMBOJIMKY [J/Is1
COCTaBJIEHUSI MOJIEKYJ/ISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKPALLEHHOM)
(GopMyn1 OpraHMYeCcKMx BelleCTB UM ypaBHEHMM XUMHUYECKUX peakLui,
W3roTaB/IMBaTh MOJe/IM MOJIeKyJl OpraHUuYecKUX BeIecTB [J/Isl WIIKCTPaLWy WX
XUMHUUYECKOI'0 M IPOCTPAHCTBEHHOI'O CTPOEHUS;

c()OPMUPOBAaHHOCTb YMEHWM YCTaHaB/AMBaThb MPHUHAJJ/IEXXHOCTb W3yUEeHHBIX
OpraHMYeCcKMX BeIecTB MO KX COCTaBy U CTPOEHUIO K OIpe/e/éHHOMY
K/IacCy/Tpynme coejvHeHui (Yr/7eBOJOpO/bl, KUCIOPOJ, W a30TCOoJeprKaljue
COeJJMHEeHUs], BbICOKOMOJIEKY/ISIpHble COeJMHeHUs), JaBaTb KM Ha3BaHUS II0
cucteMatnueckord HoMmeHksatype (IUPAC), a Takke TNpPUBOAUTb TPUBHA/IbHbIE
Ha3BaHUSl OTJe/IbHbIX OpPraHUYeCKuX BellecTB (3TWIeH, TPOIMWIeH, alLeTH/IeH,
STUJIEHTJIMKOJIb, TJIMLEpUH, (QeHon, ¢opManbaerusi, aleTaableri/, MypaBbUHas
KWCJI0Ta, YKCYCHasl KUCJI0Ta, 0JIEMHOBAsi KUC/I0Ta, CTeapUHOBast KUC/IOTa, [/IF0K03a,
(bpyKTO3a, KpaxmaJl, Lie/I/1t0/103a, TJIULHH);

Cc(OPMUPOBAHHOCTb YMEHUs OIpeJeNaTb BHUAbl XWUMHWUECKOW CBSI3U B
OpraHUYeCcKUX COeIMHeHUsIX (OMHapHbIe U KPaTHBIE);



chOpMUPOBAHHOCTh yMEHUSI TIPUMEHSITb TOJIO)KEHUsSI TEeOpPUU CTPOEHUs
opraHndeckux BeijectB A. M. ByTtnepoBa /st 00bsICHeHHS 3aBUCUMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEeHUsI MacCChl BelleCTB;

c(hOpMHUPDOBAaHHOCTb ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTPOEHHe,
du3nueckue U XUMHUYECKHWe CBOMCTBA TUITMYHBIX TMpeJICTaBUTe/el pa3IUuHbIX
K/IaCCOB OpraHUuYecKuX BelecTB (MeTaH, 3TaH, 3TW/eH, MPOIW/EH, aleTU/IeH,
OyragueH-1,3, MetunbyragueH-1,3, 6eH307, MeTaHOJ, 3TAHOJ, STUIEHIIUKOb,
IJIULEpUH, (PeHoJI, alleTajb/lery/i, MypaBbMHasg U YKCYCHasi KWC/IOTbI, TJIFOKO3a,
KpaxmaJl, 11e/1/1t0/103a, aMUHOYKCYCHasl KUC/I0Ta), WITFOCTPUPOBATh TeHeTUUeCKYH0
CBSI3b MEXJY HUMHU YDaBHEHUSIMU COOTBETCTBYIOLLMX XUMHUYECKHUX peaKLUid C
HCII0/Ib30BaHNeM CTPYKTYPHBIX (hOpMY.I;

chOpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOUHUKU YTJIeBOJOPOJAHOIO
celppsi  (HeTh, TIPUPOAHBIA Tra3, yrojb), CIOCOObI HUX IIepepabOTKU U
TIpakTUUeCcKoe MprMeHeHHe MPOyKTOB repepaboTKy;

chOpMUPOBAaHHOCTh YMEHUM TIPOBOJUTH BBIUYMCIAEHHUS 110 XUMHUUYECKUM
ypaBHeHUsIM (Macchl, 06bEMa, KO/IMUeCTBa MCXOAHOTO BeIecTBa WM TPOAYKTa
peakiuM TI0 W3BeCTHbIM Macce, 00BEMY, KOJMYECTBY OJHOTO W3 HCXOMAHBIX
Bell[eCTB WM NPOAYKTOB peakium);

chOpMUPOBAaHHOCTh YMEHUM BJaZileTh CUCTEMOW 3HAaHUM 00 OCHOBHBIX
MeTO/laX HayUHOTO MO3HaHUsl, UCTIOIb3yeMbIX B XMMUU MPU W3yUeHUU BeIeCTB U
XUMUUECKUX sSB/IeHUH (HabsroeHre, u3MepeHune, SKCIIepUMEeHT, MO/eTMpOBaHue),
WCII0/Ib30BaTh CUCTEMHbIE XWMUUYECKWe 3HaHWSl [Jig TIPUHATHS pelleHUd B
KOHKDETHBbIX JKHU3HEHHBIX CUTYyal[usX, CBSI3aHHbIX C Bell[eCTBaMU U UX
TIpUMeHeHueM;

cchopMHUPOBAaHHOCTh YMeHUM COOJTI0/IaTh MpaBU/ia M0J/Ib30BaHUS XUMUYECKOU
MOCY/IOM W JlabopaTOpHbIM O00OpYZOBaHHEM, a TaKXKe IpaBWia oOpaleHus C
Bell[eCTBaMU B COOTBETCTBUU C MHCTPYKI[USMU T10 BBITIOJIHEHUIO /1a00paTOPHBIX
XUMUYECKHX OIbITOB;

chOpMUPOBAaHHOCThL yMEHWM TUIAHUPOBaTh U BBIMOJIHATb XUMUUYECKUU
9KCIepUMeHT (MpeBpalleHusl OpraHuYeCcKrX BeleCTB MIPU HarpeBaHWH, ToJlyyeHue
3TWIeHa W W3yueHHe ero CBOWCTB, KadyeCTBeHHble peakIMM OpraHUueCcKuX
BeIIeCTB, ZeHaTypaiys Oe/KOB MpH HarpeBaHWH, I[BETHBbIe peakiuu OeKOB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKHA Oe3oracHOCTH Tipu obpaiieHnd C
BellleCTBAMU U JiabopaTopHbIM 000pyZOBaHKEM, TMPeJACTaB/sATb pe3y/abTaThbl
XUMHUYECKOTO 3KCreprMeHTa B (opMe 3aluch YpaBHEHUM COOTBETCTBYIOILIUX
peakiiyii ¥ (hOpMy/IMPOBaTh BLIBO/IbI HA OCHOBE 3TUX Pe3y/bTaTOB;

chOpMUPOBAHHOCTh yMEHUM KDUTHYECKW aHalM3UpOBaTh XUMHUUYECKYIO
MH(pOpMaLMIo, TIO/Jy4yaeMyH) U3 pa3HbIX MCTOYHUKOB (CpeAcTBa MacCOBOU
uHpopmaluu, IHTepHeT U Apyrux);



chopMHUPOBAaHHOCTb ~ yMeHWUW  COO/MOaTh  TpaBUa  IKOJIOTHYECKH
1je/iecoo0pa3Horo ToBefleHHsI B OBITY W TPY/AOBOM JeSTeIbHOCTA B LIeJsX
COXpaHEeHMUs] CBOEr0 3/10POBbSl M OKpPY’Karollled TMPUPOJHOM CpeJibl, 0CO3HABATh
OMaCHOCTb BO3/IEUCTBUS HA >KMBble OPraHU3Mbl OMNpeJe/EHHbIX OpraHhueCKUX
BeII[eCTB, MOHMMasi CMbIC/T TIoKasaress I1/1K, TMosicHATL Ha IpHUMepax CIIOCOOBI
YMEHbIIIeHUs1 Y TIpeJOTBPALlleHUsI WX BPeJHOIO BO3ZJEMCTBUSI Ha OpPraHW3M
YesI0BeKa;

JJisT 00yYaroIuxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBBSI: YMeHUe
NIPUMEHSATb 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/aX II03HAHWS BeIeCTB U
XMMUUECKUX SIBJIEHUU;

ST CHAeTmbIX U CAaboBUIANIMX O00yYarol[uXxcs: yMeHHe MCIOJb30BaTh
pesibe(HO-TOUeUHYI0 cucteMy ob6o3HaueHuit JI. Bpaitisa [A1s 3aricyd XMMHUeCKUX

dbopmy.
11 KITACC

[IpenmeTHbIe pe3ynbTaThl OCBOeHHSI Kypca «OOijas ¥ HeopraHuueckas
XUMUSI» OTPaXkaroT:

chOpMHUPOBAaHHOCTb  TIpeJCTaB/IeHUM: O XUMHUECKOM  COCTaB/IstOIei
eCTeCTBeHHO-HAayuUHOM KapTHHbI MWpa, POAM XUMUM B TO3HAHUU SIBJIEHUM
npupo/ibl, B (OPMUPOBAaHWM MBIIUIEHUSI W  KYJbTYPbl JIAYHOCTH, €€
(byHKI[MOHATbHOM TPaMOTHOCTH, HEOOXOIUMOM [I7Is pellieHUs PaKTHUeCKUX 3a/jau
M 9KOJI0ruUeCcKr 000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/[0POBBIO W TIPUPOJHOMN
cpefie;

B/IaJleHhe  CUCTeMOM  XMMHUeCKMX  3HaHMM, KOTOpash  BKJ/IHOYaerT:
OCHOBOMOJIAraroIiue TOHATUS (XMMUUEeCKUW 3/IeMeHT, aToM, u30Tom, S-, p-, d-
3/IEKTPOHHbIE OpOWTaM aTOMOB, HWOH, MOJIeKy/a, MOJb, MOJISIDHbIN 00BEM,
Ba/IEHTHOCTb, 3/I€KTPOOTPULIaTeTbHOCThb, CTelleHb OKUC/IeHUs, XUMHUecKasi CBsI3b
(KoBasieHTHasi, MOHHas1, MeTa/l/inueckasi, BOJJOpPO/iHasi), KpUCTa/yInuecKasl peléTka,
TUTMBl ~XUMWUYECKUX  peakl[ud, pacTBOP, 3JIeKTPOJIUTBI, HE3JIeKTPOJIUTHI,
3JIeKTPOJINTUYECKass AUCCOLMALUsl, OKUC/IUTEeIb, BOCCTAHOBUTENIb, CKOPOCTh
XUMHUYECKOW peakluM, XUMHUeCcKoe paBHOBeCHe); TeOpUU M 3aKOHBI (Teopusi
3/IeKTPOJIMTUUECKON JuCColMaliuM, Tepuoaudeckui 3akoH 1. V. MeHpesneeBa,
3aKOH COXPAaHEHUsI MacChl BellleCTB, 3aKOH COXPAaHEHUsl U TIpeBpalljeHrs SHePTrUu
MpU XUMUYECKUX peaklUsiX), 3aKOHOMEDHOCTH, CHMBOJIMUECKUU $I3bIK XUMUH,
MHpOBO33peHUYeCKHe 3HaHHs, JeXKalllie B OCHOBe TMOHUMAaHWS TPUYMHHOCTA M
CUCTeMHOCTU XHMMUUECKUX SIBJIEHUM, (PaKTOIOrhuueckue CBeJleHUs] O CBOWCTBAX,
cocTaBe, TI0/TydeHHH U 6e301acHOM MCIIOTb30BaHUM BaXKHEUIITUX HEOPTaHUUeCKUX
BeIIeCTB B OBITY W NMPaKTUUeCKOU ZiesTe/IbHOCTU Ue/IOBeKa;



chOpMUPOBAHHOCThL YMEHUW BBISIBJISAITh XapaKTepHble TPU3HAKW TMOHSTUM,
yCTaHaB/IUBaTh WX B3aMMOCBS3b, MCIIO/b30BaTh COOTBETCTBYIOLME MOHATHUSA TPU
OMNMCaHWW HeOPraHWYeCKUX BeIleCTB U UX TpeBpalljeHul;

c(hOpMHPOBaHHOCTb YMEHUM HCMOJIb30BaTb XUMUUECKYH) CHUMBOJIUKY [IJIsI
coctaBiieHuss ¢GOpMy/a  Bell[eCTB U  YpaBHEHUM XWMUUECKUX  Ppeakiui,
cucteMatndeckyro HoMmeHKNIaTypy (IUPAC) 1 TpuBHa/ibHble Ha3BaHUS OT/Ae/IbHBIX
HeOpraHu4ecKUx BellleCcTB (yrapHblM Ta3, YIJIeKUC/IbIM ra3, aMMHaK, raiiéHas
13BeCTb, HeraléHasi U3BeCTh, MUTbeBasi CoZia, MUPUT U IPyTHe);

chOpMUPOBAHHOCTh YMEHUH OTpe/ie/isiTb BaJleHTHOCTb U CTelleHb OKUC/IeHUs
XMMUUECKUX 3JIEMEHTOB B COEJUHEHUSAX Pa3/IMuHOr0 COCTaBa, BUJ, XWUMHYECKOU
CBs3U (KOBajieHTHasl, UIOHHasi, MeTa/l/TnuecKasi, BOJOPO/Hasi) B COeMHEHUSIX, THII
KPUCTA/JIMYECKOU PpeIIETKM KOHKDETHOrO BellleCTBa (aTOMHasi, MOJIEKYyJIsipHas,
VIOHHAas1, MeTa/l/TnYecKasi), Xapakrep Ccpe/ibl B BOJHBIX paCTBOpPaX HEOPraHUUeCKUX
CcoeIMHeHUH;

c(hOopMHPOBaHHOCTb yMeHUU yCTaHaBJ/IMBaThb TPUHAJJIEXKHOCTh
HeOpraHuyecKWx BeLeCTB I10 UX COCTaBy K OIpefe/éHHOMY KJ/acCy/rpyriie
COoeIMHEHWH (MPOCThIe BellecTBa — MeTas/ulbl U HeMeTasl/ibl, OKCHU/Ibl, OCHOBaHUSI,
KUCJIOThI, aM(OTepHbIe TUAPOKCU/IbI, COMH);

c(hOpMHPOBaHHOCTb YMEHUW PACKPbIBaTh CMBIC/ NTEPUOJAYECKOrO 3akoHa /1.
W. MeHpeneeBa U IeMOHCTPUPOBATh €0 CUCTEMATU3HUPYIOIIYI0, 00BSICHUTETbHYHO
Y TIPOTHOCTUUECKYIO (PYHKI[WY;

chOpMUPOBAHHOCTbL YMEHWM XapaKTepu30BaThb 3/J€KTPOHHOE CTPOeHHe
aTOMOB XMMHWYECKHUX 3jieMeHTOB 1-4 mnepuosoB Ilepuoanueckor CUCTEMBI
xuMHUueckux syemeHToB [I. V. MeHpgeneeBa, WCMHOJb3ysl TOHSATHA «S-, p-, d-
3JIEKTPOHHBIE opOuTanM», «IHEPreTUUeCKHe YPOBHM», OOBSICHATD
3aKOHOMEPHOCTH HW3MEHEeHUs] CBOUCTB XMMHUUYECKHX 3/IEMEHTOB U UX COeJWHEeHUMN
10 TieproZiaM U rpynmnam [leproanueckou cucTeMbl XUMUYeCKUX 31eMeHTOB /1. U.
MeHjeneeBa;

chOpMHPOBAaHHOCThL ~ YMEHHH  XapaKTepH30BaThb  (OIMUCHIBATh)  OOIIMe
XMMHAUECKHMe CBOMCTBA HEOPraHWYeCKUX BeL[eCTB PAa3/IMYHbIX  KJ/acCCoB,
NOATBEPXKAaTh CYI[eCTBOBaHWE TeHeTUUeCKOM CBSI3U Me)K/ly HeOpraHu4eCKUMH
BellleCTBaMH C MOMOI[bI0 YPaBHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PeaKIui;

chOpMUPOBAHHOCTh YMeHUsT KaacCU(HULIMPOBaTh XUMUUECKUe peakiuu T0
pa3/MUHbIM MNpU3HaKaM (YUC/ly U COCTaBy pearvpyroliux BelecTB, TEIOBOMY
3¢ dekTy peakijuy, U3MEHEHHUIO CTelleHell OKHMC/IeHUsI 371eMeHTOB, 00paTUMOCTH
peaklyy, y4aCTHI0 KaTaau3aTopa);

chOpMUPOBAHHOCTL YMEHUW COCTaB/ISITh ypaBHEHHUs Dpeaklyi pa3UuHbIX
TUIIOB, TIO/THbIe U COKPAIl|éHHbIe ypaBHeHHsI peakliuii HOHHOTO 0OMeHa, yUuThIBast
yCJI0BUS, IPU KOTOPBIX 3TH PeakLUU UAYT 10 KOHLA;



c()OpMUPOBAHHOCTb YMEHMI MPOBOJUTb peakLUW, IOJATBep)KJarolue
KaueCTBEHHbI COCTaB pa3/IMUYHbIX HEOpraHW4yecKuX BeLecTB, pacro3HaBaTh
OTILITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOAHBIX PAaCTBOPaX HEOPraHWYeCKUX
BeIeCTB;

c()OpMUPOBAHHOCTb yYMEHUW PpacKpbIBaTb CYL[HOCTb  OKHC/IUTEIbHO-
BOCCTaHOBUTE/IbHBIX pPeaklidii MoCpe/iCTBOM COCTaBJIeHUs 3/1eKTPOHHOro GanaHca
3TUX peakLyu;

c(OpMUPOBAHHOCTb YMeHUM 0OBSICHITD 3aBUCUMOCTb CKOPOCTH XUMHUUECKOU
peakL1u OT pa3/IMyHbIX (PAKTOPOB; XapaKTep CMeLleHUs] XUMUYeCKOr0 paBHOBECHS
B 3aBUCHMOCTH OT BHeIlIHero Bo3zeuncTsus (npuHumn Jle IlaTense);

cOpMUPOBAaHHOCTb YMEHUIN XapaKTepu3oBaTb XWMHYeCKue TIPOLecChl,
Jie)Kaljie B OCHOBE TMPOMBILIJIEHHOTO TOJIyueHUs CePHOM KWC/IOThl, aMMHUaka, a
Takke C(HOPMUPOBAHHOCTH Tpe/CTaB/eHu 00 OOIIMX Hay4yHbIX TPUHLUMAX U
5KO0JIOTMUeCcKUX MpobieMax XMMUUeCcKOro Mpor3BO/ICTBa;

c(OpMUPOBAHHOCTb YMEHUM TMPOBO/JUTh BBIUMC/IEHUS C HCIO0Jb30BaHUEM
TIOHSATHUST «MacCoBasi [10Jisl BellleCTBa B PAcTBOpPe», 00BbEMHBIX OTHOIIEHUN Ta30B
NPy XUMHUYeCKUX peakLMsiX, MacChl BelllecTBa Wi 00bEéMa ra3oB I0 W3BECTHOMY
KOJINYeCTBY BellleCTBa, Macce Wi 0O0BEMY OZHOIO M3 yuyaCTBYIOLIUX B peakLUu
BeIlIeCcTB, TeryioBoro 3¢@dekra peaklid Ha OCHOBe 3aKOHOB COXPaHEHUsI MacChl
BeIL|eCTB, MpeBpalleHuUsI U COXPaHeHUs SHePruy;

c(OpMUPOBAHHOCTb YMeHU COO/I0aTh MpaBUJIa MOIb30BaHUSI XUMUUECKOU
TOCY/IOM M JlabopaTOpHbIM O00OpYyZOBaHHEM, a TakKXKe IpaBWia oOpalreHus C
BeleCTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU TI0 BBITIOJTHEHUIO J1abopaTOPHBIX
XUMHUUECKUX OIIbITOB;

c()OpMUPOBAHHOCTb YMEHUM I[JIAHUPOBaTb U BBIMIOJHATE XUMHYECKUI
5KCIIepPUMEHT (pas/io’keHre MepoKCHja BOJOpPOJa B MPUCYTCTBUM KaTaau3aTopa,
orpejesieHUe CpeAbl pacTBOPOB BEIeCTB C TMOMOLIbID YHHBEPCATbHOIO
VHAWKATOpa, B/IWsSHUE Pa3/MUHbIX (PAKTOPOB Ha CKOPOCTb XMMHUUECKOW peaklivu,
peakLMd MOHHOTO OOMeHa, KaueCTBeHHbIe peakluM Ha Cy/bdaT-, KapboHaT- U
XJIOPUJ-aHUOHBI, HA KaTMOH aMMOHMS, pelleHHe 3KCIIepUMEHTA/IbHBIX 3a7ay I10
TeMaM «MeTannbl» U «HemeTannbl») B COOTBETCTBUU C TpaBW/JaMU TeXHUKHU
6e3omacHOCTU TIpy OOpallleHNH C BelleCTBaMU U J1abopaToOpHbIM 000py/[0BaHKEM,
Npe/iCTaB/ATh pe3y/bTaTbl XUMHUECKOrO 3KCIIlepuMeHTa B (opme 3amucu
yPaBHEHHM COOTBETCTBYIOLMX peakUUi M (POPMy/IMpPOBaTh BBIBOJBI Ha OCHOBE
3TUX pe3y/bTaToB;

Cc(OpMUPOBAHHOCTb YMEHWII KPUTUUYECKH aHa/JM3UpPOBaThb XHWMHUUECKYHO
vHpOpMaLMIO, TI0JyuyaeMyH) U3 pa3HbIX HCTOUHMKOB (CpeicTBa MacCOBOU
KOMMYHUKaLUH, VIHTepHeT 1 Ipyrux);



chopMHUPOBAaHHOCTb ~ yMeHWUW  COO/MOaTh  TpaBUa  IKOJIOTHYECKH
1je/iecoo0pa3Horo ToBefleHHsI B OBITY W TPY/AOBOM JeSTeIbHOCTA B LIeJsX
COXpaHEeHMUs] CBOEr0 3/10POBbSl M OKpPY’Karollled TMPUPOJHOM CpeJibl, 0CO3HABATh
OMaCHOCThb BO3/IeMCTBUS HA >KUBbIE OPraHU3MBbI OIpe/ie/IEHHbIX BellleCTB, TIOHUMast
cmbIc/T Tokasaresnisi T1[IK, MOSCHATE Ha IIpUMEpax CIOCOObI YMEHBIIEHUS H
TpeJiOTBPAILleHUs] UX BPeJHOTO BO3JEUCTBUS HAa OPraHM3M YesIOBeKa;

A7s1 00yJaroIuxcss ¢ orpaHUYeHHBIMU BO3MOXXHOCTSIMU 3/]0POBbsI: YMeHHe
NIPUMEHATb 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/aX IT03HAHWS BeIeCTB U
XUMUUECKUX SIBJIEHUU;

JJIsT  CJIeTbIX U CJIabOBUAAIMX OO0yuaroluxcs: YMeHHe HCII0/Ib30BaTh
pe/ibe(pHO-TOUEUHYI0 CUCTeMy 00o3HaueHM JI. Bpaiiis /s 3amucy XUMHUYeCKHUX

dbopmy.



TEMATUYECKOE IVNTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacoB O/1eKTpPOHHbIEe
HaumveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/nn Konrponbnsie | IIpakTHueckue
NporpaMMmsbI Bcero oOpa3oBaTe/bHBIE
paboThI padoThI
pecypchbl

Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XUMHUH

[TpeameT oprannueckout xumuu. Teopusi
1.1 CTPOEHUS OPraHUuUeCcKuX coeJuHeHun A. 3 https://resh.edu.ru/
M. bytneposa

Wtoro no paszeny 3

Pa3zpen 2. YrieBoaopo/bl

2.1 [IpenenbHbIe YyrieBogOpPObI — aIKaHbI 2 https://resh.edu.ru/
59 HenpesienbHble yIrieBOJOPO/bI: aTKeHbI, 5 1

' anKafeHbl, aTKUHBI
2.3 ApomMatuyeckue yrieBogopO/ibl 2
94 [IpupoHbIe UCTOYHUKU YT/IeBOJOPOZOB U 3 1

' ux nepepaboTKa

Wtoro no paspeny 13

Pa3pen 3. Kuciopoacoaepikanjue opraHnyeckue coeJuHeHUs
3.1 CriupThl. @eHo 3 https://resh.edu.ru/
39 Anbneruapl. KapboHOBBIE KMC/IOTHI. 7 1

CnoyxHbie 3¢upbI

3.3 YTJ/1eBOIbI 3 1




Wtoro no pa3peny 13

Pa3pgen 4. A3oTcoepikalnue opraHuuecKue coeuHeHMs

4.1 AMMHBI. AMUHOKHC/IOTEI. benku 3 https://resh.edu.ru/

Wtoro no paspeny 3

Pa3pgen 5. BbicOKOMO/1eKy/IIpHbIE COeANHeHUSs

5.1 [Tnactmaccel. Kayuyku. BosokHa 2 https://resh.edu.ru/

Wtoro no paszeny 2

OBLIEE KO/IMYECTBO YACOB II10 ITPOI'PAMME 34 2 2




11 K/TACC

KosinuecTBo yacoB J/IeKTPOHHBbIE
HanMeHoBaHHe pa3/ie/ioB U TeM (yudpoBbie)
Ne n/m KontponbHsble | TIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/ibHbIE
padoThI paboThI
pecypchbl
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHUH
Ctpoenue atoMoB. [Tepruonueckuii 3aKOH
1.1 u [lepuoanueckasi CUCTeMa XMMUUECKUX 3 https://resh.edu.ru/
snemeHTOB []. I. MeHpeneeBa
12 Crpoenue BemjecTBa. MHoroobpasue 4
' BEIL[eCTB
1.3 XuMHUYeCcKre peakluu 6 1 1
Wroro no pa3peny 13
Pa3pgen 2. Heoprannueckasi XMuMust
2.1 MeTannbl 1 https://resh.edu.ru/
2.2 Hewmetasnbl 1 1
53 CBsi3b HEOPraHUYeCKUX U OPraHUUeCKUX 5
' BEIL[eCTB
Wroro nio pasgeny 17
Pazpgen 3. XumMus U )KU3Hb
3.1 XUMUS U )KU3Hb 4 https://resh.edu.ru/
Wtoro no paszemny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3







ITIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
N KoinyecTrBo yacoB
° Tema ypoka KontponbHbie | IIpakTuueckue
n/n Bcero
paboThI padoThI
1 [IpenmeT opraHMueCcKol XUMHUH, eé 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUEHUe
Teopusi CTpoeHUsI OpraHUUeCKUX
2 coeguHenuu A. M. BytnepoBa, eé OCHOBHBbIe 1
T0JIOXKEeHUsI
[TpencraBnenue o kiaccuprKalyuu
3 OpraHuuecKkux BelllecTB. HoMeHK/aTypa 1
(cuctemaTtnyeckasi) ¥ TpUBUAJIbHbIE
Ha3BaHUS OpraHMYeCcKUX BelecTB
4 AJIKaHbI: COCTaB U CTPOEHUE, 1
TrOMOJIOTUUeCKUM psiJl
c MerTaH ¥ 3TaH — OpocTelIme 1
rpe/iCTaBUTe/ N a/IKAaHOB
6 AJTKeHBbI: COCTaB ¥ CTPOeHHe, CBOMCTBA 1
7 OTU/IeH U NIPONUIeH — MPOCTeuliie 1
Tripe/ICTaBUTe/N aTKeHOB
3 [TpakTrueckast pabota Ne 1. «ITonyueHue 1 1
3TU/IeHa U U3y4yeHUe ero CBOMCTB»
Ankaguensl. bytaguen-1,3 u
9 MeTunbyTtaguen-1,3. [TonyueHue 1

CUHTETUYECKOT0 KayuyKa U pe3HHbI




AJIKMHBI: COCTaB ¥ 0COOEHHOCTH CTpO€Hu4,

10 TOMOJIOTUYeCKUM psif]. AlleTUIeH —
TMPOCTeUILINI TIpefiCTaBUTe/ b aIKUHOB

1 BbrunciieHust 0 ypaBHEHUIO XUMUUECKOM
peakiuu

1 ApeHnbl: 6eH307T ¥ TO/Ty0/1. TOKCUYHOCTB
apeHoB

13 ['eHeTHYecKasi CBSI3b yT/IEBO/JJOPO/IOB,
TPUHA/I/IeXKAIUX K Pa3/IMUHbIM KjlaccaM
[IpupoaHbIe UCTOUHUKHU YT/1€BOJOPO/OB:

14 MIPUPO/IHBIN ra3 v MOMyTHbIe He(TsHbIEe Tas3bl,
HedTh U TIPOYKTHI e€ TiepepaboTKu
[IpupoHbIe UCTOYHUKH YI/I€BOJOPO/OB:

15 TIPUPO/IHBIM ra3 U MOIyTHbIe He(TsHbIE rasbl,
HedTh U IPOAYKTHI €€ TiepepaboTKu

16 KonTtposnbHast pabota no paszeny
«YT1eBoJopoAbI»

17 [IpesnenbHbIe 0JHOATOMHbBIE CITUPTHI:
MeTaHOJI ¥ 3TaHoJI. Bosiopo/iHast CBs3b

18 MHoroaTomMHbie CIIUPTHI: STUIEHTTIUKOJIb U
[JIMLePUH

19 deHO: CTpOeHKe MOJIEKY b, PU3NYecKue U
XUMUUeCKHe CBOMCTBA, TPUMeHeHre

20 Anbperuspl: hopManbAerus v aleTaabJerus.
A1jeToH

71 O/IHOOCHOBHBIE TIpe/ie/ibHbIe KapOOHOBBIE

KHCJIOTBI: MyPaBbHMHaA U YKCYCHas




ITpakTuueckas pabora Ne 2. «CBoiCTBa

22 pacTBopa YKCyCHOW KHUCIOThI»

73 CreapuHOBas U 0JIEMHOBAs1 KMC/IOThI, KaK
TIPe/ICTaBUTEN BBICIITMX KapOOHOBBIX KUCIOT

24 Mbi/1a KaK COJTH BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOROIIlee 1elCTBUe
CroskHble 3¢1pbl KaK MPOU3BOIHbIE

25 KapOOHOBBIX KUC/IOT. ['UAPOU3 CJIOKHBIX
3¢upoB

%6 JKupsl: riponn3, NpUMeHeHue,
Ouronoruueckast poJib >KUpPOB
YrneBozpl: cOCTaB, KnacCU(UKaLUs.

27 BaskHelive rpeicTaBUTENN: TJIFOKO3a,
dbpyKTO3a, caxapo3a

)8 Kpaxman u nenitono3a Kak NpupojHbIe
MO/IMMepbI
KonTtposnrHast paboTa o paszgeny

29 «Kucnopoacogepxxaijye opraHuyecKue
COeIMHeHUSI»

30 AMWHBI: METU/IaMWH U aHWU/TUH
AMVHOKUCIOTHI KaK aM(oTepHbie

31 OpraHhuYecKue COeJUHEHUs, UX
Ouosiornyeckoe 3HaueHue. [lenTuzpbi

39 Besiku Kak rpupo/Hsle
BbICOKOMOJIEKYJISIPHbIE COeJVHEeHHUS

13 OcCHOBHBIE TOHATUSI XUMUU

BBICOKOMO/JIEKYJIADHBIX COE,Z[I/IHEHI/II\/JI




OcCHOBHBIE MeTO/bI CMHTE3ad

34 BBICOKOMOJIEKYJISIDHBIX COeJJUHEeHHUH. 1
[TnacTmaccel, KayuykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 K/TACC

Ne
n/n

Tema ypoka

KosmmuyecTBo uacoB

KoHTpo/bHBIE

Bcero
padoThI

IIpakTHyeckue
padoThI

XUMUYeCKUH 371eMeHT. ATOM. DJIeKTPOHHAs
KOH(Uryparus aToMOB

[Tepuoanueckuii 3akoH U [Tepuoanueckas
cucTeMa XMMHUYeCcKux 3s1eMeHToB [I. U.
MeHnpieneeBa, UX CBSI3b C COBPEMEHHOU
Teopveur CTPOeHUs1 aTOMOB

3aKOHOMEpPHOCTU W3MeHeHHsI CBOMCTB
XUMUUECKUX 3/IEMEHTOB U UX COeIMHEeHUH 10
rpyIaM U repuozam. 3HaueHue
TeprUOINUeCKOro 3aKOHa U CUCTEMBI
XUMHUYeCcKux 31eMeHToB [I.V1. MeH/eneeBa B
Pa3BUTUM HAYKU

CTtpoeHue BelljeCcTBa. XMMHUYECKasi CBSA3b, eé
BU/IbI; MeXaHU3MbI 00pa30BaHusT KOBAa/IeHTHOM
cBsizu. BogopoaHast CBA3b

BasleHTHOCTb. DJIEKTPOOTPULIATETbHOCTb.
Crenenb okuc/ieHus. BelrectBa
MOJIEKY/ISIPHOTO Y HEMOJIEKYISIPHOTO
CTpOeHUsI

ITousaTue o AUCTIEPCHBIX CUCTEMaAX. WcTuHHBIE
" KOJIVIOWJHBbIE PACTBOPHI. MaccoBas A0JIs1
BelleCTBa B paCTBOpe

Knaccudukaiys 1 HoMeHK/IaTypa




HeOopraHn4eCkKux COE,[LI/IHEHI/Iﬁ. I'eHeTnuecKas
CBA3b HEOPIrdHUUYEeCKHUX BelleCTB, PA3/IMYHBIX
KJ/1aCCOB

Knaccudukanys XuMAueCcKux peaklydi B
HeopraHuueCcKoW ¥ OpraHu4eckon XUMHH.
3aKOH COXpaHeHHsI MacChl BELeCTB; 3aKOH
COXpaHeHUsl 1 TipeBpallleHUsi SHepruu Mpu
XUMHUUECKUX peakLisX

CkopocTb peakiuu. OOpaTHMbIe peaKI[UH.
XHWUMHYECKOe paBHOBeCHe

10

[MpakTrueckast pabota Ne 1. «BnusiHue
pa3/MuUHbBIX ()aKTOPOB Ha CKOPOCTh
XUMHUUYECKOU peakLiin»

11

DJIeKTpOJIMTUYeCcKas aucconuanysd. [lonsatue o
BOZIOPOJHOM T0Ka3arese (pH) pactBopa.
Peakiun noHHOTO 0OMeHa. ['mapon3
OpraHUYeCKHUX U HeOPraHWYeCKUX BelecTB

12

OKuC/IMTe/IbHO-BOCCTAHOBUTE/IbHBIE PeaKLvu.
[TonsiTre 06 3/1€KTPO/IM3e PAaCcIvIaBOB U
pPacTBOPOB CO/en

13

KonTtponbHast paboTa 1o paszgeny
«TeopeTrueckre OCHOBbI XUMUWN»

14

MeTasinbl, MX TI0/I0)KeHHe B [leproanueckoi
CHUCTeMe XUMHUUeCKUX jieMeHToB [. 1.
MeH[iesieeBa 1 0COOEHHOCTH CTPOEHHUS
aToMoB. O011re ¢pusryeckre CBOMCTBA
MeTaJlIoB

15

CriyiaBel MeTasioB. D/IeKTPOXUMUYECKUH PAf,




HaHPH)KEHI/Iﬁ MeTaJ/IJIOB

XUMHUUYECKHe CBOMCTBA BAXKHEHMIIIMX METaslJIoB

16 (HaTpui, Ka/iui, KaJbLWi, MarHuw,
aJFOMUHUN) Y UX COeJIJMHeHUI

17 XuMuyeckue CBOMCTBa XpoMa, MeJIi U UX
CcoeIMHEeHUM

18 XuMunyeckue CBOMCTBA IJUHKA, JKese3a U UX
COeIMHEeHUM
[TpakTrueckast pabota Ne 2. "PerieHue

19 3KCIepUMeHTabHbIX 3a/]au 10 TemMe
«Metamib»"
Hemetansbl, ux nonoxxenve B Ileproauueckoi

20 CUCTEMEe XMMUUYeCKUX 371eMeHToB [. 1.
MeH/jesieeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
dusryeckre CBOMCTBA HEMETaJ/I/IOB.

21 Annotponusi HeMeTasuIoB (Ha TIpUMepe
KMC/I0pO/ia, cepbl, hocdopa u yriepoa)

59 XuMHyeckue CBONCTBA rajloreHoB, Cepbl U UX
CcoeIMHEeHUM

93 XuMuyeckue CBOMCTBa a30Ta, hocodpa u Uux
COoeIMHEeHUM

24 XuMuyeckue CBOMCTBA yryiepo/ia, KpeMHUS U
UX COeUHEeHMI

95 [TprMeHeHVe BayKHEMILIMX HEMEeTasJIOB U UX
CcoeIMHEeHUM

26 O06o00111eHMe U CHCTeMAaTH3al[|s 3HAHUH 110

Teme «HemeTasibl». BeruuciaeHus 1o
YPaBHEHUAM XUMHWYECKUX peaKL[I/Iﬁ 41




TePMOXHUMHYECKHE pvaéTbI

[MpakTryeckas pabora Ne 3. «Perienue

27 9KCIIePUMEHTAa/IbHBIX 3a/,ay [10 Teme 1
"Hemetasbr'"»

)8 KontposnpHast paboTa o Temam «MeTasuibl» 1 1
«Hemetanbi»

79 Heoprannueckue u opraHuyeckue KUc/ioThl. 1
Heoprannueckyve 1 opraHnyeckiue OCHOBaHUS
AmboTepHble HeopraHuJeckre 1

30 opraHuueckue coeguHenus. ['enetnueckas 1
CBSI3b HEOPraHW4eCKUX M OpraHu4yecKux
BelleCTB
Ponb xrMuM B obecrieueHUH 3K0I0TMUecKoH,

31 SHEepreTUUeCKOU U TMHUITeBo Oe30MacHOCTH, 1
PasBUTUU Me/IULIHBI
[TpeacraBnenust 06 001X HAYYHbBIX

32 MPUHLUIIAX [IPOMBILLIJIEHHOT'O 0/TyYeHUs 1
Ba)KHEMILIMX BelleCTB

33 UYesioBeK B MUpe BelleCTB U MaTepUaioB 1

34 XWUMUS Y 3[,0pOBbe YesioBeKa 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







