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INOSACHUTEJIBHASA 3AIIMCKA

[TporpaMMa 1O XWUMHM Ha YypOBHe cpeaHero o6ijero o6pa3oBaHUs
pa3paboTaHa Ha ocHoBe dDezmepambHOro 3akoHa OT 29.12.2012 Ne 273-®3 «006
obpazoBaHuu B Poccuiickoii @ezepaiiui», TpeboBaHU K pe3yibTaTaM OCBOEHMS
denepanbHON 00pa3oBaTe/IbHOM TMpOrpaMMbl CpefHero o0ijero o6pa3oBaHUs
(®OIT COO), mnpeacraBneHHbix B desepaJbHOM  TOCYJapCTBEHHOM
obpasoBarenbHOM cTaHZapre COO, c¢ yuérom KoHienimu mpernojaBaHus
yueOHOrO TipeiMeTa «XHUMUsi» B 00pa3oBaTe/NbHBIX OpraHusaiusx Poccubickoi
denepaliyy, peanu3yOIIMX OCHOBHble o0Opa3oBaTe/ibHble TIPOTpaMMbl, U
OCHOBHBIX TIONOKeHUW «CTpaTerud pa3BUTUS BOCIWTaHUs B Poccurickou
®egepaumu Ha nepuof a0 2025 roga» (Pacnopsbkenuve IlpaBuTenbctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHoBYy MOAX0/I0B K pa3paboTKe IMporpaMMbl 10 XWUMHH, K OIpeje/eHHI0
o011ieit cTpaTeruy 00yueHusl, BOCIIMTAHUS W PA3BUTHS 00YyUarOI[UXCsl CpeCTBaMU
yuebHoro npeameta «Xumusi» st 10—11 kmaccoB Ha 6a30BOM YpOBHe COCTaBUJIU
KoHLernTyanbHble monoxeHuss ®I'OC COO o B3aumoo0ycC/IOB/IEHHOCTH Liefiel,
coJiep)KaHusi, pe3ynbTaToB OOyueHHsT W TpeOOBaHW K YPOBHIO TTOATOTOBKH
BBIITYCKHUKOB.

XrMHueckoe oOpa3oBaHue, roTyuyaeMoe BbIITyCKHUKaMH
o61ieobpa3oBaTe/ibHOM  OpraHM3allvd, SIB/ISeTCS HeoThbeM/IeMOM UacThi0 UX
obpazoBaHHOCTH. OHO CAYKUT 3aBepIIAIOIIMM 3TalloM peaju3alud  Ha
COOTBETCTBYIOIL[eM eMy 0a30BOM YpOBHe K/HOUEBbIX IIeHHOCTeM, MPUCYIUX
L|eJIOCTHOM CHUCTeMe XUMHUecKoro o6bpa3oBaHus. OTU 1[eHHOCTHM KacaroTcs
TI03HAHMS 3aKOHOB MPHUPO/BI, (HOPMUPOBAHHUS MHUPOBO33PEHHs U 00ITel KyIbTyphbl
Yye/ioBeKa, a TakKKe 9KOJOrHYecKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3[JOPOBbI0O U TIPUPOJHOUW cpeZie. Peanu3yeTcsi xumuueckoe obpa3oBaHue
oOyyJaroIuxcss Ha ypoBHe cpefiHero obiilero oOpa3oBaHHsl CpeJCTBaMU yueOHOro
npeaMera «XHMHs», COJepKaHWe U II0CTPOeHHe KOTOPOro OIpefesieHbl B
rporpaMme MO XMMHUU C YY€TOM CIelU(PUKA HayKd XUMHUH, e€ 3HaueHus B
MO3HAHUM TIPUPOZBI M B MaTepualbHON >KU3HU 00IlecTBa, a TakKXe C yUETOM
o0ImMXx 1eseli W TIPUHLIMIIOB, XapaKTepU3YIOLIMX COBPEMEHHOe COCTOsTHUEe
cucteMbl cpefiHero obirero obpa3oBanusi B Poccuiickoit depepariyu.

XuMUSI KaK 2JIEMEeHT CUCTeMbI eCTeCTBEHHBIX HayK WrpaeT 0CoOyI0 poJjib B
COBpPeMeHHOW I[UBWU/IM3ALM, B CO3ZlaHMK HOBOM 0a3bl MaTepHanbHOW KY/bTYPHI.
OHa BHOCUT CBOU BKJaJ, B (hDOpPMHPOBaHKe Pal[MOHATLHOIO HayYHOTO MBIIIJIEHMUS,
B CO3/laHKe 1[eJIOCTHOTO TIpeZiCTaBeHUsi 00 OKpY’KarollleM MHpe Kak O eJIUHCTBe
TIpUPO/IbI U YesioBeKa, KOTopoe (opMHpyeTCs B XMMUU Ha OCHOBE TMOHHWMAaHUS
BelLleCTBEHHOI'0 COCTaBa OKPY’KarLero MUpa, OCO3HAHUSI B3aUMOCBSI3U MEXIY
CTPOEeHHEeM Bell[eCTB, UX CBOMCTBAMHU U BO3MOXXHBIMU 00/1aCTSMU IMPYMEHEHUs.



TecHO B3auMO/IeliCTBYsl C APYTUMM eCTeCTBeHHbIMU HayKaMM, XWMUS CTaja
HEOTheMJ/IeMOM 4acTbI0 MUPOBOU KYJIbTYPhl, HEOOXOUMbIM YCIOBUEM YCIIEIIHOTO
TPyJ@a W >KU3HU KakJoro uneHa oOmjectBa. CoBpemMeHHasi XMMHSI KakK Hayka
co3yjiaTe/ibHas, KaK HayKa BBICOKMX TEXHOJIOTMM HallpaB/ieHa Ha pelleHue
ri06anbHBIX Mpo6eM yCTOWUYMBOTO pa3BUTHS Ue/iOBeUYeCTBA — ChIPbEBOM,
9HEpPreTHUYeCKOM, MUILeBOM, IKOTOrHYeCcKor 6e301MacHOCTH M OXPaHbI 3/10POBbSI.

B cooTtBercTBUM C 0OI[MMU 1e/IAIMU W TIPUHIUIIAMHU CpeZiHero o00iiero
obpa3zoBaHus cofep)kaHre npeamera «Xumus» (10—11 kmaccel, 6a30BbIl YPOBEHb
W3y4eHs1) OPHEeHTUPOBAHO MPEUMYII[eCTBEHHO Ha OOIIeKy/IbTYPHYIO TTOATOTOBKY
oOyyJaroImuxcs, HeoOXOAUMYH0O UM [/ BbIPaOOTKM MHPOBO33PEHUECKHX
OpPUEHTUPOB, YCIIEIIHOIO BK/IKUYEHUSI B JKW3Hb COLMyMa, [POJOJDKEHHs
o0Opa3oBaHMs B pa3/IMUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEITOCPECTBEHHO C XUMUEH.

CocTap/isAOIMMH  TIpeaMeTa  «XUMHS»  SBJSIOTCA  0a30Bble  KypChl —
«Oprannueckasi xumus» M «OOilasgs ¥ HeopraHuyeckass XUMHUs», OCHOBHBIM
KOMITOHEHTOM CO/Iep>KaHUsI KOTOPBIX SIBJISTIOTCSI OCHOBBI 0a30BOM HAayKH: CHMCTeMa
3HaHWI TI0 HeOpraHWUeCKOH XMMHH (C BKIFOUeHWeM 3HaHWW U3 00IIel XUMUN) U
OpraHhuyeckou xvmuu. @OpMHUpPOBaHME [AHHOM CUCTEeMbl 3HAHWUW TPU W3YUYEeHUU
npegMeTa obecrieurBaeT BO3MOKHOCTb PacCMOTPEHUs] BCEro MHOT0o0pasusi
Bell[eCTB Ha OCHOBe OOIIMX TTOHATHH, 3aKOHOB 1 TeOPUi XUMUH.

Crpykrypa cozep>XaHust KypcoB — «OpraHuueckass xumus» U «OOras u
HeopraHuyeckass XUmusi» C(opMUpOBaHa B TporpaMme MO XUMHM Ha OCHOBE
CUCTEeMHOTO TIOAXOZa K W3yueHWI0 YyueOHOro wmartepuana u 00yc/ioBIeHa
HUCTOpUYeCKW  O0OOCHOBaHHBIM  pa3BUTHEM  3HAaHMM Ha  OMpeJeéHHbIX
TeOpeTUYeCKUX YPOBHAX. Tak, B Kypce OpraHMYecKOM XHMHUM BelllecTBa
pacCMaTpUBAIOTCS. Ha YPOBHe K/IAaCCUUECKOW TeOpUM CTPOEeHUs] OpraHu4ecKux
COelMHEHWW, a TakkKe Ha YPOBHE CTepeOXUMMHUECKMX W  3JeKTPOHHBIX
Tpe/icTaB/ieHUd 0 cTpoeHHMH 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 TPU3HAKaXxX BeIlecTs,
3aBMCHMOCTU CBOMCTB BeILeCTB OT UX CTPOEHHS, 0 XMMHUUYECKOU peaKI[vu.

[Ton HOBBIM yIr7IOM 3peHHsI B TMpeaMeTe «XWUMHsS» 0a30BOro ypOBHS
pacCMaTpUBaeTCsl M3yueHHbId Ha ypOBHE OCHOBHOTO o00ijero o0pa3oBaHUs
TeopeTU4YeCcKU maTepuan U (HaKTo/JOTMUYeCcKWe CBeJileHHs O BelllecTBax |
XUMHUECKON peaki[uu. Tak, B UaCcTHOCTH, B Kypce «OOljasi u HeopraHudeckas
XUMHS)» O00YyYalOIUMCsl TIPe/IOCTaB/IsSIeTCs BO3MOXKHOCTb OCO3HaTh 3HaueHHe
TepUOANUeCKOTO 3aKOHa C 00IeTeopeTHYecKUX W MeTO/0JIOTHUeCKUX TO3HUIUH,



riybke TIOHSATH WCTOpHYECKOe U3MeHeHHWe (YHKIMA 3TOro 3akoHa — OT
obo01maroreit 10 0ObACHSIOMIeH 1 TTPOTrHO3UPYIOIIEH.

EnvHas crcreMa 3HaHMM O Ba)KHEHIIIMX BeleCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBAaX U TPUMEHEHUU, a TaKKe O XMUMHUECKUX DPeakIUsaX, WX CYIL[HOCTA U
3aKOHOMEPHOCTSX TpOTeKaHusi fJoroyHsercs B Kypcax 10 wm 11 kiaccoB
3/IeMeHTaMHM COJ/iep>KaHusl, WMEIOIIUMUA KyJIbTYPOJOTUUeCKUA | TIPUK/IaIHOU
XapakTep. OTW 3HAHUS CIOCOOCTBYIOT TOHMMAaHHIO B3aWMOCBSI3M XWUMHHU C
JPYTUMU HayKaMH, PAacKpbIBAlOT €€ POjb B II03HABaTEeJIbHOM W TIPAKTUUECKOU
JesiTe/IbHOCTU  YeJIOBeKa, CIOCOOCTBYIOT BOCTIMTAHUIO YBa)KeHHsI K TIPOIeCCy
TBOpYECTBa B 00/1aCTH TEOPUM U TIPAKTUUECKUX TIPUIOXKEHWH XUMHH, TIOMOTa0T
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUMMBIX
npo0sieMax, CBSI3aHHBIX C XWUMHeM, KPUTHUYECKH OCMBICMBATh WH(POPMAIUIO U
NIPUMEHATb €€ [l TIOTIOJTHeHWsI 3HaHWM, pelleHus WHTeIIeKTyalbHbIX U
9KCTIepUMeHTabHbIX HCC/e/oBaTe/IbCKUX 3aZiau. B 11e/iom copep>kaHue yueGHOTO
npegMeTa «XWUMHS»  JAHHOTO  YPOBHS  HW3yUYeHWs  OpPHUEHTHPOBAaHO Ha
dbopMrpoBaHre y 0O0yYarOIUXCsI MHPOBO33DEHUECKON OCHOBBI sl TIOHUMAaHMUS
bunocopckux umgel, TaKMX KakK: MaTepha/JbHOe eJWHCTBO HEOpPraHu4yeckoro U
OpPraHUYecKkoro Mupa, OOYyC/IOBJIEHHOCTh CBOMCTB BeI[eCTB WX COCTaBOM W
CTPOEHHEM, TI03HABAEMOCTb TIPUPOJHBIX SBJAEHUM ITyTEM OJKCIIEPUMEHTa W
pellleHUs] TIPOTHBOPEUMM MEXJy HOBbBIMH (akKTaMd W TeOpeTHYeCKHUMH
TIpe/ITIOChITKAMH, OCO3HaHKe POJId XUMHUH B PellleHUH YKOJIOTMUecKUx rpobseM, a
Take 1pobsieM cOepekeHUs] SHEPreTUUeCKUX pPeCypCOoB, ChIpbsl, CO3/IaHHSI HOBBIX
TeXHOJIOTUH Y MaTeprasioB.

B mimaHe pelleHWs 3aZiau  BOCIIMTAHHWS, Ppa3BUTHS U COLIMAIM3al[UN
00yuaroluxcs TMPUHATbIE TPOrPAMMON T0 XWMHH TIOAXObI K OTpe/e/ieHHI0
cofiep)KaHusi U TIOCTPOeHHUsl TpeAMeTa TpeAyCcMaTpUBalOT (HOpPMUpPOBaHUE
yHUBepCalbHbIX yueOHBbIX [JeWCTBUM, WMellIMx 0a30Boe 3HaueHue /st
Pa3UUHBIX BUJOB [IeATeIbHOCTH: pellleHus Tpo0seM, II0MCKa, aHaiu3a M
06paboTk nHGOPMALMH, HeOOXOJUMBIX [I/1s1 IPHOOPETeHHS OIIbITa MPAKTHUeCKOM
W WCC/Ie/JoBaTe/IbCKON JesiTe/IbHOCTH, 3aHUMarollleid Ba)KHOe MeCTO B TO3HaHUM
XUMHH.

B mnpakTvke mperofaBaHuds XUMHUH KaK Ha ypOBHE OCHOBHOTO OOIIero
obpa3oBaHusl, TaK ¥ Ha YPOBHe cpejiHero o01riero obpa3oBaHusi, IIPU OIpe/ie/IeHUN
cojJiep)KaTe/IbHOM XapaKTepUCTUKU 1ie/iell u3yueHHWsl TpefiMeTa HarpaBjieHUeM
TIePBOCTETNIeHHON 3HAYMMOCTH TPAAMIIMOHHO TIPU3HAETCS (POPMHpOBAaHHE OCHOB
XUMHUECKON HayKd Kak 006/1acT COBPEMEHHOTO0 eCTeCTBO3HAaHMS, MPAKTHUeCKOMH
JesiTe/IbHOCTA 4esioBeKa UM KaK O/IHOTO M3 KOMIIOHEHTOB MUPOBOU KynbTypbl. C
MEeTOIMYEeCKOW TOUKW 3PEeHHs] TaKOW MOAXO[ K OMNpeAeseHUI0 liejied U3yueHUs
TIpeIMeTa SIB/ISIETCS BITO/THE OTPaB/[aHHBIM.



CornacHO JaHHOW TOUKe 3peHHs TJIaBHBIMHU I[eJIAIMU WU3YUeHHUs TIpeaMeTa
«XumMusi» Ha 6a30BoM ypoBHe (10 -11 K71.) ABISFOTCS:

e (opMHpoBaHMe CUCTEMBI XMMUUECKHMX 3HAHUM KaK BaKHeulIleu
COCTaBJISAIOIIEN eCTeCTBEHHO-HayYHOM KapTHHBI MMPAa, B OCHOBE KOTOPOM
JIeXKaT K/IoueBble MOHATHSA, (DyHZAMeHTanbHbIe 3aKOHBI M TeOPHUU XHUMHUH,
OCBOEHHE sI3blka HayK{, YCBOEHWe W TIOHMMaHHe CYII[HOCTH [AOCTYITHBIX
0000111eHNiI MUPOBO33PEHUeCKOT0 XapaKTepa, O3HaKOMJIeHHe C MCTOpUeid
WX Pa3BUTHS U CTAHOBJIEHUS;

e (opmupoBaHue U pa3BUTHE Mpe/ICTaBIeHUI 0 HAyYHbIX MeTO/laX TI03HAHUS
BEIIeCTB M XUMHUECKUX peaki[uii, HeoOXOAUMBIX jid mpruobpeTeHUs
yMEeHU OpHEeHTUPOBATbCS B MHpPE BelL[eCTB U XUMUUECKUX sIBJIEHUH,
HUMEFOIINX MECTO B TIPUPO/Ie, B IPAKTUUECKOU U TTOBCeIHEBHOM »KU3HH;

e pa3BUTHe YMeHUN U CTI0CO00B [1esiTe/IbHOCTH, CBSI3aHHBIX C Hab/ro/ieHuem
U 00bsiCHeHHMeM XWMWYECKOTO JKCTepUMeHTa, COO/IofieHreM TIpaBuiT
6e3omacHoro obpailjeHus C Bel[eCTBaMH.

Hapsiny c 3TuM, cofiepkaTe/ibHasi XapaKTepPUCTHKA Liesiell U 3a/lau U3yueHust
TpeMeTa B TIpOrpaMMe 110 XUMHH yTOUHeHa U CKOPPEKTUPOBaHa B COOTBETCTBUM
C HOBBIMHU TIPUOPUTETAaMH B CHUCTeMe cpefiHero obiero obpa3oBaHus. CerofHs B
NperofiaBaHU  XUMUM B Oosbllieli  CTerleHW  OTAAETCS  TIpeJIiouTeHHe
MPAaKTUYeCKOW KOMIIOHEHTe COJiep>KaHusi OOyJeHHs, OpPHEHTUPOBAHHOW Ha
TIOJTOTOBKY BBIMTyCKHUKa 001je00pa3oBaTe/lbHON OpraHu3aljiy, B/ajelollero He
HabopoM 3HaHWM, a (YHKIMOHATBHOW TPaMOTHOCTBIO, TO €CThb criocobamMu u
YMEHUSIMM aKTHBHOTO TI0/yueHHsl 3HaHUM U TIPUMeHeHHsI UX B PeaibHOU >KU3HU
[JIs1 pellieHrst TIPaKTHYeCKUX 3a/iay.

B cBsi3M € 3TUM MNpu U3ydyeHWU TipeiMeTa «XUMUS» JOMUHHpYHOLee
3HaueHHe NMPUOOpPeTaroT TaKue 1e/h U 3a[jaui, Kak:

azianTaius 00yJyarmmxcsi K yCJIOBUSIM JUHAMUUHO Pa3BHBAIOLLEr0Cs MUPa,
dbopMrpoBaHHWe  WHTE/NIEKTyaJbHO  pa3BUTOM  JIMYHOCTHM, TOTOBOM K
camMo00pa30BaHUI0, COTPYJHUUECTBY, CAMOCTOSITE/IbLHOMY TMPUHSTUI0 IPaMOTHBIX
pellleHri B KOHKPeTHBIX >KU3HEHHBbIX CUTYallWsX, CBSI3aHHBIX C BeI[eCTBAMH U WX
TIpUMeHeHreM;

dbopMupoBaHre y O0OydYarol[UXCs  K/IHOUEBbIX HABLIKOB  (K/IHOUEBBIX
KOMIIeTeHIIW), WMEIOLUX YyHUBepPCaJbHOe 3HaueHue [/ pa3IMuHbIX BHU/IOB
JesiTe/IbHOCTU: pellieHus Tpo0sieM, TOMCKa, aHaau3a U 00paboTku nHbOopMalvy,
HeoOXOAUMBIX [Jii TpHUOOpeTeHHs OIbITa [esATelbHOCTH, KOTOpas 3aHWMaeT
BaXHOE MeCTO B TIO3HAaHWM XUMHM, a TakKXKe [ OIeHKH C TIO3ULUH
9KOJIOTMUecKoi 0e30MacHOCTA XapakTepa B/MSHUSI BeIeCTB M XUMHUYeCKUX
TIPOL[eCCOB Ha OPraHW3M uejioBeKa U NMPUPOAHYIO Cpesy;



pa3BUTHE TI03HABaTe/IbHbIX WHTEPECOB, WHTE/IEKTyaJbHbIX U TBOPYECKHUX
CTIoCOOHOCTeN 00yUYaroImMXCsI: CITOCOOHOCTH CaMOCTOSITE/TbHO TTPHOOpeTaTh HOBBIE
3HAHUS 110 XMMUU B COOTBETCTBHUHM C >KU3HEHHBIMH TTOTPEOHOCTSIMH, HUCIIOb30BaTh
coBpeMeHHbIe UH(OPMAIIMOHHBIE TEXHOJIOTHH I OMCKA U aHa/M3a y4eOHOU U
HayYHO-TIONY/IIPHON MH(POPMAI[UM XUMHUUYEeCKOT'0 CO/IeP>KaHus;

dbopMrpoBaHue 1 pa3BUTHe Y 00yUarol[UXCsl aCCOLIMAaTUBHOTO U JIOTUUECKOTO
MBIIIIEHYs], Ha0JTI0/[aTe/TbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPble 0COOEHHO
HeoOXOJWMbI, B YaCTHOCTH, TIPH TJIAHUPOBAHWM U TIPOBEJEHUNA XUMHAUYECKOTO
9KCTIePUMEHTa;

BOCTIUTaHWe Yy oOyuarommxcs yOeXJEHHOCTY B  T'yMaHHWCTHUeCKOU
HaTpaB/JI€eHHOCTA XUMHH, €€ Ba)KHOW PO/ B PeIIeHHH T100a/bHBIX Mpobiem
palLMOHAILHOTO TIPUPO/IOTIOIHb30BaHUS, TIOMIO/IHEHUSI YSHEPTeTUUeCKUX PeCypcoB U
COXpaHeHHUs TPUPOJHOTO0 PABHOBECHs, OCO3HAHUS HEeOOXOAUMOCTH OepeKHOTro
OTHOILIEHUS K TIpUPOJe U CBOEMY 37I0POBbIO, a TaKXe IIPUOOpeTeHHsi OIlbITa
WCTIO/Tb30BaHUsT TTOJTyYeHHbIX 3HAHWM JJIi TIPUHATHS TPaMOTHBIX peIleHud B
CUTYaI[USIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMH.

B yuebHOM raHe cpegHero o0imiero oOpa3oBaHUs TPeAMET «XHUMHSI»
6a30BOro ypoBHsSI BXOAUT B COCTaB TpeMeTHON 00macTu «EcTecTBeHHO-HayuHbIe
TIpeIMEeThI».

OO011jee YKC/I0 YaCoB, OTBeAEHHBIX /11 U3yUeHUsI XUMHH, Ha 6a30BOM ypOBHe
cpegHero obiriero obpa3oBaHus, coctabsisieT 68 yacos: B 10 knacce — 34 vaca (1
yac B HeJient0), B 11 knacce — 34 yaca (1 4yac B Hefie/to).



COAEPXXAHUE OBYUEHUA
10 KJTACC
OPI'’AHUYECKASA XUMUA

TeopeTuyeckue 0CHOBbI OPraHMUeCKON XMMHHU

[IpenmeT opraHMYeCcKOM XWMUU: eé BOSHUKHOBEHUWE, Pa3BUTHE U 3HaUeHUE B
TO/TyUeHUU HOBBIX BeIleCTB W MaTepuasioB. Teopusi CTPOEHUsI OpPraHu4ecKUX
coenuHenuii A. M. bByTnepoBa, eé 0oCHOBHbIe 110/10)KeHus1. CTPYKTypHbIe (hOpMY/JIbI
OpraHhuyecKux BewecTB. ['omonorus, wu3omepusi. XuMHUYecKas CBs3b B
OpraHhYeCKUX COeIMHEHUSIX — OJVHAapHbIe U KpaTHbIe CBSI3U.

[IpeacTaBieHne 0 KiacCU(UKAI[MM OpraHAuecKux BeljecTB. HoMeHKaTypa
OpraHhuYeCKuX COeJIUHEHWH (CUCTeMaThueckKas)) W TpHBUA/bHble Ha3BaHUS
Ba)KHEUIINX Mpe/ICTaBUTe/IeN KJIaCCOB OPraHUYeCKUX BeIeCTB.

OKCrepyMeHTa/lbHble MeTOJbl W3yueHWs BeLIeCTB U WX MpeBpalleHu:
O3HaKOMJIeHHe C oOpa3ljaMd OpraHWYeCcKHX BEIIeCTB W MaTephajaMd Ha HX
OCHOBe, MO/IeIMPOBaHMe MOJIEKY/l OpPraHUUYeCKHWX BeIeCTB, HaO/o/eHrne |
OMNMCaHWe NeMOHCTPALMOHHBIX OMBITOB IO MPEeBPAallleHU0 OPraHUYeCKUX BelleCTB
TIpY HarpeBaHuy (Ti71aBieHUe, 00yTIMBaHNe U TOPEHHe).

Yraesoaopoanl

AJKaHBI: COCTaB W CTpOeHWe, TOMOJIOTMYeCKuH psj. MeTaH M 3TaH —
MpoCTelllive TMpeJCTaBUTe/M a/lKaHOB: (U3Wueckhe W XHWMUUeCKUe CBOMCTBA
(peakuuu 3amellleHUs] U TOPeHMs), HaxOXKJeHWe B TIpUpOJe, TOJy4YeHue U
TIpUMEHeHHUe.

AJIKeHBI: COCTaB M CTPOEHWEe, TOMOJIOTUYECKUM Psifi. DTU/IEH W NPOIWIeH —
MpoCTelllive TMpeJCTaBUTe/M a/IKeHOB: (u3dueckhe W XHWMUUeCKUe CBOMCTBA
(peakuuu TUAPUPOBAaHMS, TaJOT€eHUPOBAHUsS, TUApaTaldd, OKUC/IeHUS W
TO/IMMepU3alium), MoJiyuyeHre 1 IpUMeHeHue.

Ankaguensl: Oytaguen-1,3 u meTwiOyTazueHn-1,3: cTpoeHre, BaKHeMIIMe
XMMHUECKre CBOMCTBA (peakuuys ronumepusanuu). [lonyueHne CHHTETUUeCKOTO
KayuyKa U pe3uHbl.

ANKUHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHHSI, TOMOJIOTUUECKUH psifl. AlleTHIeH
— TPOCTeMIINA TIpe/ICTaBUTe/Ib aJIKUHOB: COCTaB, CTpOeHWe, ¢u3nueckue U
XMMHUECKHe CBOMCTBA (peakluu THpUPOBaHUs, TaJOreHUPOBaHUs, TMpaTalyy,
rOpeHust), MoJyuyeHre U IpUMeHeHue.

Apenbl. beH3on: cocTaB, CTpoeHue, (Pu3nueckue M XUMHUUYECKUe CBOMCTBA
(peakuyy rajioreHWpPOBaHUS M HUTPOBaHUs), MOJlydeHUue U rpuMeHenue. Toayosn:
cocmas, cmpoeHue, ¢usuyeckue U Xumuueckue ceolicmea (peakyuu
24/1026HUPOBAHUSL U HUMPOBAHUsl), no/jayyeHue U npumeHeHue. TOKCMYHOCTb



apeHOB. ['eHeTMueckasi CBA3b MEXAY VIVIEBOAOPOAAMM, TIPUHAZJIEXKAIIUMU K
Pa3/IMYHBIM KJIacCam.

[Ipypo/iHble WCTOUYHUKU YT/1€BOAOpPOAOoB. [IpUpoAHBIM Ta3 U TIOMyTHBIE
HedTsHble Ta3bl. HedTh U eé mpoucxoxgeHue. Criocobsl mepepaboTku HedTu:
TeperoHKa, KpPEeKWHI (TepMHYeCKuM, 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 UX [peBpallleHUi:
O3HaKOMJIeHHe C o0pa3ljaMM T[laCTMacC, KaydyyKOB U pe3WHBI, KOJUIEKIUU
«Hedbtb» U©  «¥Yromb», MoJenupoBaHHWe  MOJEKY/J]  YyIJIeBOJIOPOJIOB U
rajloreHONPOU3BO/IHbIX, TIPOBe/leHre MDAKTUUeCKOW paboThl: MoJjiyueHre 3ThieHa
Y U3y4YeHHe ero CBOUCTB.

PacuéTHbie 3agaum.

BbrunciieHusi 10 ypaBHEHHIO XWMWYECKOW peakiuu (Macchl, 00BbEMa,
KO/IMYeCTBa MCXOJHOTO BellleCTBa W/IM TPOJyKTa peakLUM IO M3BECTHbIM Macce,
00bEMyY, KOTMUECTBY OZHOTO U3 UCXOAHBIX BeIlleCTB WK MPOJYKTOB PeaKLvu).

Kucnopojcoaepikainjyue opraHuuecKye coeJHHeHUsI

[IpegencHble OQHOATOMHBIE CIUPTHL. MeTaHO/N UM 3TaHO/M: CTPOEHHe,
du3nueckue U XUMHUUeCKHMe CBOMCTBa (peakiuM C aKTHBHBIMM MeTajl/laMH,
rajJioreHOBOJOPO/iaMH, TOpeHMue), NpvMeHeHWe. BozopoziHble CBSI3U  MeXAy
MOJIEKY/IaMH1 CITUPTOB. [leliCcTBMe MeTaHO/1a M 3TaHOJIa Ha OPraHu3M YeJIOBeKa.

MHoroatomMHble  CIUPTHL.  JTWIEHIJIMKOJIb W  TJILEPUH: CTPOEHHUe,
dbusnueckue ¥ XUMHUYECKWe CBOMCTBa (B3aMMOJ€WCTBUE CO  I11eJIOYHBIMU
MeTas/ulaM{, KaueCTBeHHasl peaklusi Ha MHOrOaTOMHbIe CIUPTHI). [leliCTBUe Ha
opraHusM yesioBeka. [IprMeHeHre rauLepruHa U STUIEHTIUKOJIS.

@deHOJ: CTpOeHWe MOJIeKy/bl, (U3MYeCKHe W XUMUYEeCcKhe CBOMCTBA.
TokcuuHOCTh PeHosa. [IpriMeHeHune geHoa.

Anppernapl U KemoHbl. PopManblerus, aeTtanblerufi:  CTPOeHHe,
du3nueckue U XMMUUECKUe CBOMCTBA (peakliUM OKWCIeHUs] U BOCCTaHOBJIEHUS,
KaueCTBeHHbIe PeaKLUK), MoJlydyeHre U IIpUMeHeHHe.

OZHOOCHOBHBIe TIpefie/ibHble KapOOHOBble KUC/IOTbl. MypaBbuHasi W
YKCyCHasi KACJIOThI: CTPOeHHe, (pr3ndecKkre U XWUMHUYeCKrue CBOMCTBA (CBOUCTBA,
o01mue [ Kacca KUC/IOT, peakiys 3TepuduKaliim), TojiyueHre U puMeHeHue.
CreapuHOBasi U OJieMHOBasi KUCJIOThI KakK IPeACTaBUTeIM BBICIINX KapOOHOBBIX
KUCI0T. Mbl/la KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOLLjee /eliCTBYe.

CnoxHble 3(pUpbl KakK MpPOW3BOAHbIE KapOOHOBBIX KHUCIOT. ['maponus
C10XKHBIX 3¢upoB. Kupsl. ['naponus xxupos. [IpuMeHeHue xupoB. buosiornueckas
POJIb JKAPOB.




YrneBoApl: COCTaB, KjaacCU(puKauus  yrieBogoB  (MOHO-, [Au- W
rosicaxapusibl). ['r0K03a — mpocTeliiiiii MOHOCaxapyuzi: 0COOeHHOCTU CTPOeHUS
MOJIEKYJIbl, (U3UUeCKMe W XUMUYECKhe CBOWCTBA (B3aMMOJENCTBHUE C
rugpokcuzsiom menu(Il), okvcneHne amMmuauHbIM pacTBopoM okcuza cepebpa(l),
BOCCTaHOBJIeHWe, OpOoXKeHUe TJIIOKO3bl), HaXOXKAeHHe B TIPUpOjie, TIPUMeHeHue,
buosoruueckast posib. @otocuHTe3. PpyKTO3a KaK H30MeP I'/TFOKO3bI.

Kpaxman v nentono3a Kak NpUpojHble movMepbl. CTpoeHWe Kpaxmasna U
Le/uiroio3bl.  Pu3nueckMe W XMMHAYeCKHe CBOMCTBAa Kpaxmasna (TMApOoJus,
KaueCTBeHHas peaklys C U0 0M).

OKCIepuMeHTa/lbHble MeTOZbl M3Y4YeHHs BelleCTB W UX [peBpallleHU:
npoBeJieHUe, HaO/IOJeHre W OIMCaHWe JeMOHCTPALMOHHBIX OIMbITOB: TOpeHHe
CIUPTOB, KaueCTBeHHbIe peakLUWW OJHOATOMHBIX CIHUPTOB (OKHC/IEHHWe 3TaHoJIa
okcuaom wmenu(Il)), MHOroaTOMHBIX CIHUPTOB (B3aMMO/EWMCTBUE TJIMLIEpUHA C
ruapokcugom Mmenu(1Il)), anpaernioB (OKucIeHMe aMMUAUHBIM PaCTBOPOM OKCH/A
cepebpa(l) u ruzapokcugom meau(Il), B3auMozeilcTBHMe Kpaxmajia C HO/IOM),
TIPOBe/IeHNe MPaKTUUeCKOU paboThI: CBOMCTBA PAaCTBOpPA YKCYCHOM KUCJ/IOTHI.

PacuéTHbie 3agaum.

BbruncieHus 10 ypaBHEHHIO XWMWYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYeCTBa MCXOJHOTO BellleCTBa W/M TPOJyKTa peakLUM IO M3BECTHbIM Macce,
00bEMY, KOTMUECTBY OZHOTO U3 UCXOJHBIX BeIlleCTB WK MPOyKTOB PeaKLvn).

A3o0TCozeprKalle OpraHuueckrie CoeJMHEeHUs.

AMMHOKHMC/IOTHI KaK am(OTepHble OpraHhuyeckue coefvHeHUs. Pu3nueckue
M XMMUUeCKre CBOMCTBA aMHMHOKUCJIOT (Ha MpuMepe TJMIMHA). buonoruueckoe
3HaueHWe aMUHOKUCIIOT. [lenTuapbl.

be/lku Kak TpUPOJHBIE BBICOKOMOJIEKYJ/ISIDHbIE cOoelvHeHus. l[lepBuuHas,
BTOpHMYHasi M TpeTWYHas CTPyKTypa OenkoB. XuMHUeCKWe CBOWCTBa OesKOB:
T'U/IPO/IN3, IeHaTypalusi, KaueCTBeHHbIe peakliy Ha OesKu.

OKClepyMeHTa/IbHble MeTO/bl W3yUeHHs BeLleCTB U MX MpeBpalleHuN:
HabJ/TI0/leHre 1 OTrcaHue JeMOHCTPALIMOHHBIX OIBITOB: JeHaTypalusi O0enKoB IpH
HarpeBaHUH, LIBeTHbIE peakiiu OesTKOoB.

BbICOKOMOJIEKY/ISIpHbIE COe/JUHEeHUS

OCHOBHBIE TMOHATHS XUMHH BBICOKOMOJIEKYJ/ISIDHBIX CO€JMHEeHWUW: MOHOMED,
TO/IMMeEp, CTPYKTYPHOE 3BEHO, CTeleHb MOIMMepHr3aliuy, CpefHsss MOJIeKyIsipHast
Macca. OCHOBHbIE MeTOZbl CHUHTE3a BbICOKOMOJIEKYJISIPHBIX COEJUHEHUA —
MOJIMMepHr3aLysi U MOJUKOH/eHCaLusl.

OKClepyMeHTa/IbHble MeTOJbl W3yUeHHs BeLleCTB U MX MpeBpalleHu:
O3HaKOMJIeHHe C 00pa3iiaMy MPUPOJHBIX 1 MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
KayuyKOB.

MexnpeaMeTHble CBSA3U.



Peanmm3ariysi MeXXMpeMeTHBIX CBsi3el MPU W3y4eHUU OpraHWYecKOoW XWMHUH B
10 kmacce ocylilecTBsieTCsl depe3 UCIIOMb30BaHUe KakK OOIUX eCcTeCTBeHHO-
HAyUHBIX TIOHATHM, TaK W TIOHATHH, SBSIOIIMXCS CHCTEMHBIMH JJIST OT/eNMbHBIX
TIPeIMETOB eCTeCTBEHHO-HAyUHOTO IUKJIA.

OOb11re ecTeCTBEHHO-HayUHbIe TIOHATHS: sIBJIeHWe, HAyYHbIN (DaKT, TUIIOTe3a,
3aKOH, Teopusi, aHa/u3, CUHTe3, KjaccuUKalys, TepUoAUUHOCTb, Hab/oeHue,
H3MepeHHe, SKCIIEPUMEHT, MO/le/TAPOBaHHe.

du3vka: MaTepus, SHeprusi, Macca, aTOM, 9JIeKTPOH, 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/Kv, YIJIEBOABI, >XHPHI,
(dhepMeHThI).

['eorpacdusi: MUHepasibl, TOPHbIE TIOPO/IbI, TI0/Ie3HbIe UCKOMaeMble, TOTIIUBO,
peCypChl.

TexHO/IOTYS: TUIIEBbIe TPOAYKTbI, OCHOBBI Ppal[OHA/JLHOTO THMTaHW,
MOIOIIIEe CPe/ICTBA, eKapCTBeHHbIe U KOCMeTHUeCKUe TIperapaThl, MaTephasbl 13
WCKYCCTBEHHBIX U CUHTETUUECKHX BOJIOKOH.

11 KITACC

OBIIIAA N HEOPTAHNYECKA{A XUMUA

‘Teopernueckue 0CHOBbI XUMHUH

XUMUYeCKUd 3nemMeHT. ATom. fapo aroma, H30TOMBIL. DJIEKTPOHHAas
000/10uKa. JHEpreTUUeckKre ypOBHH, TOAypPOBHU. ATOMHBIe opbuTtamy, s-, p-, d-
ysieMeHThl. OCOOEHHOCTH pacIipefiesieHusi JeKTPOHOB TI0 opbuTtansmM B aTomax
3JIEMEHTOB TePBbIX YETHIPEX MEPUOZOB. DJIEKTPOHHAsA KOH(PUrypaLysi aTOMOB.

[Tepruoauueckuii 3aKoH U Ilepruoanyeckasi cucTeMa XMMHAUYECKUX 37IEMEHTOB
. V. MengeneeBa. CBsi3b MepuoAnYeCKOro 3akoHa U [lepuoauueckor CUCTeMBbI
XuMHUueckux snemeHToB [I. V1. MeHzeneeBa ¢ COBpeMEHHOU TeOpUeM CTPOEHUS
aTOMOB. 3aKOHOMEDHOCTH HW3MEHEHUSI CBOWCTB XWMHUUYECKUX 3J€MEHTOB W
oOpa3yeMbIX WMU TIPOCTBIX W CJIOXKHBIX BEIECTB I10 TPYMIaM U II€PHO/aM.
3HaueHve epuoAuYeCcKoro 3aKOHa B pa3BUTUM HaYKWU.

CrpoeHve BellecTBa. XUMHYECKass CBA3b. BHAbI XWMHWYECKOW CBSA3U
(KoBanieHTHasi HemoJisipHasi U TOJsIpDHAsi, WUOHHasl, MeTa/yinyeckas). MexaHU3Mbl
oOpa3oBaHMWs KOBAJIeHTHOM XWUMHUeCKOH CBs3uM (0OMEHHBIM ¥ JOHOPHO-
aKLenTopHbii). BomopogHass cBsA3b. BaneHTHOCTb. 3OJIeKTPOOTPULATE/IbHOCT.
CrerneHb okuc/ieHus. VIOHBI: KATUOHBI U aHUOHBI.



BemectBa MOJIEKYJIIPHOTO YW HEMOJIEKY/ISIDHOTO — CTPOEHMSl.  3aKOH
TIOCTOSTHCTBA COCTaBa BelecTBa. THIbl KPUCTAJIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BeLECTB OT THUIA KPUCTA/I/TMYECKOU PELIETKH.

[ToHsATHe O [ucriepCcHbIX cucTeMax. VICTUHHBIE W KOJUIOW/IHbIE PacCTBOPBI.
MaccoBast 1oJis BeljecTBa B pacTBOpe.

Knaccudukaiiys HeopraHuyeCcKux COoeJMHEHUH. HowmeHkartypa
HeOpraHWYecKWX BellleCcTB. ['eHeTMYecKas CBsI3b HEOPraHWYeCKHWX BelleCTB,
TIPUHA/IeXXalUX K Pa3/IMYHbIM K/lacCcaMm.

Xumuueckass — peakiusi.  Kraccudukaiuss — XMMUYeCKMX — peakluid B
HEeOPraHW4eCckKOM M OpPraHWYeCKOU XMMHM. 3aKOH COXPaHEeHHs MacChbl BellecTs,
3aKOH COXpaHeHUs Y TIpeBpalljeHrs] SHePryu NPy XUMMHUUeCKUX peaki[ysiX.

CKOpOCTb peakijuu, eé 3aBUCUMOCTb OT Pa3/inyHbIX (pakTopoB. O6paTrMble
peakiuu. XuMHUUYeCcKoe paBHOBecue. MakTOpbl, BAUSAIOLIME HA COCTOSHUE
XUMUUeCcKoro pasHoBecus. [Ipunuun Jle [laTesnbe.

OnekTponuTryeckas auccoruarus. CuibHble U cjiabble 3/1eKTponThl. Cpesia
BO/IHBIX PaCTBOPOB BeLeCTB: KUCJIasi, HeUTpasbHas, L{e/I0YHasl.

OKuCIUTETBHO-BOCCTaHOBUTE/IbHBIE PEaKLUU.

OKCIepuMeHTa/IbHble MeTOZbl M3Y4YeHHs BelleCTB W MX I[peBpallleHU:
neMoHcTpauus Tabsui «[lepuoanueckasl cucTeMa XUMHUUYeCKUx 3nemeHToB 1. U.
MeHiesieeBa», u3yueHHe Mojiesieid KPUCTA/UIMUeCKUX PeIIeTOK, Hab/oJeHue U
OTMCaHue JIeMOHCTPALIMOHHBIX U 1ab0paTOPHBIX OMBITOB (pa3/iokeHHe MepoKCHAA
BOZ0pO/ia B MPUCYTCTBUM KaTaau3aTopa, OrpejeneHre Ccpelibl paCTBOPOB BeLLeCTB
C TIOMOLIbI0 YHHBEpPCaJbHOTO WH/JWKATOpa, peakUdd WOHHOTO 0OMeHa),
TIpOBe/ieHHe TIPaKTUUeCKO paboThl «BiusiHue pa3nuuHbIX (HaKTOPOB Ha CKOPOCTh
XMMMWYECKOU peakiun».

PacuéTHble 3agaum.

PacuéTbl 1O ypaBHEHUSIM XUMHUUYECKUX peaklui, B TOM 4HUC/e
TEPMOXUMHYECKHE DPACUEThbI, PaCYéTbl C HCIIOb30BaHWEM ITOHATHSI «MacCOBas
JIOJIs1 BeLL[eCTBa».

Heoprannueckas xumms

Hemetannbl. TlonoxkeHve HeMeTa/sioB B Ilepuoanueckor — cucteme
xuMudyeckux 3neMmeHToB [|. V. MeHjesneeBa U 0COOEHHOCTH CTPOEHUSI aTOMOB.
du3nuecKkre CBOMCTBAa HEMETa/VIOB. AJUIOTpONMS HeMeTa/uloB (Ha mnpumepe
KUC/I0pOo/ia, cephbl, hocdopa u yriaeposa).

XyWMUYeCcKre CBOMCTBa Ba)KHEMIIIMX HeMeTasiIoB (TajioreHOB, Cepbl, a3oTa,
dochopa, yriepogja U KpeMHUs)) U UX  COelUHEHUWH  (OKCHUJOB,
KUCJIOPOACOIep KaluX KUCJI0T, BOAOPOAHBIX COeIUHEHUN ).

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



MeTtannel. Ilonoxenve metaioB B Ileprogrueckor cucteMe XWUMHYECKHUX
yemeHTOB [I. . MengeneeBa. OCOO€HHOCTH CTPOEHMS 37eKTPOHHBIX 000/10UeK
aToMOoB MeTas/uioB. Ob61mue (usnueckre cBoiicTBa MeTauioB. CrijiaBbl MeTaslioB.
DeKTPOXUMHUUECKUM Psifi HalIPSDKEeHU MeTasloB.

XUMHUeCKre CBOMCTBA Ba)KHEWIIMX MeTas/ulOB (HAaTpuM, KaavuW, KasbL[UW,
MarHuM, aJTtOMUHUM, [JUHK, XPOM, >Kejle30, Me/ib) U UX COeJJMHEeHUH.

Ob1ue cnocobbl mosyueHus MeTannoB. [IpumeHeHWe MeTasyioB B ObITY U
TeXHUKe.

OKCIepuMeHTa/IbHble MeTOZbl M3YUYeHHs BelleCTB W UX [peBpallleHUi:
M3ydyeHre KOJIeKIUU «MeTalibl U CIUlaBbl», 00pa3lioB HEMeETa/lIoB, pelleHue
9KCIIepUMeHTabHBIX 3a/lau, HabmroZieHue W OIucaHue JeMOHCTPALIMOHHBIX U
nabopaTopHBIX OIBLITOB (B3aMMOEMCTBUE TUPOKCH/A a/IFOMUHUS C pacTBOpaMU
KUCJIOT U 1e/I0ueld, KayeCTBeHHbIe Peakl[My Ha KaTUOHbI METaJ/IOB).

PacuéTHbie 3agaum.

PacuéThl Macchl BelljeCTBa WM 00bEMa ra3oB MO U3BECTHOMY KOMUECTBY
BeIllecTBa, Macce wWid 00BEMY OFHOTO W3 yUaCTBYIOIIMX B PeakIMM BellecTB,
pacuéTel Macchl (06bEMa, KOJTMUECTBA BeIleCTBa) MPOAYKTOB peaki[id, eC/I O/IHO
Y3 BeLeCTB UMeeT PUMEeCH.

XUMHUS U )KM3Hb

Posib xumuM B obecrieueHHH SKOJIOTUUECKOM, SHEePreTHYecKord U ITHITeBOM
6e301acHOCTH, PA3BUTHUH MeWIMHBLL. [IOHSATHE O HAy4YHBIX MeTOAaX TO3HAHUS
BellleCTB MU XUMUYECKUX PeaKLvH.

[IpeacraBneHnss 006 OOMMX HaAyUHbIX TIPUHI[MIIAX [TPOMBIIIIEHHOTO
TO/TyUeHUs BaXKHEUIIINX BellleCTB.

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

XvMHUSI U 3[I0POBbE Ue/IOBeKa: MpaBu/a HCIO/Ib30BaHUsl JieKapCTBEHHBIX
TiperiapaToB, TpaBuia 0e30MacHOro MCI0J/Ib30BaHUs MperapaToB ObITOBOM XUMHU
B [TOBCEJHEBHOM JKU3HHU.

MexripegMeTHbIE CBSI3U.

Peanmm3aiiusi  MeXXIIpe]METHBIX  CBsi3ell TMpU  u3yueHWH 0OIel u
HeOpraHnveckor XMMuM B 11 Kjlacce OCYyLeCTBJ/ISETCSl Yyepe3 UCIOJ/Ib30BaHWe KaK
OOII[UX eCTeCTBeHHO-HAYUHBIX TIOHATUM, TaK W TIOHSATUH, SBJISIOIIUXCS
CHUCTEeMHBIMHU /11 OT/e/IbHBIX MMPEIMETOB eCTeCTBEHHO-HAYYHOT' O LIUK/Ia.

OO01ie ecTeCTBeHHO-HayuHbIe TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TEOpHs, aHaau3, CUHTe3, KaacCU(PUKalus, T[epUoJUIHOCTh, HaboaeHue,
9KCIIEPUMEHT, MO/Ie/IMPOBaHUe, U3MepeHUe, sIBJIeHUe.



dusrKa: MaTepusi, SHePrus, Macca, aToM, 3JIeKTPOH, NMPOTOH, HEHTPOH, MOH,
M30TOM, PA/IMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUeCKU yPOBeHb, BeLeCTBO, TeJO,
00BbEM, arperaTHOe COCTOsSIHUE BeIlecTBa, (hU3nMUecKre BeJIMUMHBI U eJUHUIbI UX
V3MepeHus, CKOPOCTb.

Buosiorus: KjeTkKa, OpraHu3M, 3KocucTema, Ouocdepa, Makpo- ¢
MHUKPO3/IeMeHTbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TIOPO/IbI, TIO/Ie3HbIe UCKOIaeMble, TOTIMBO,
pecypchl.

TexHOOrHsA: XUMHUUeCcKasi MPOMBILIJIEHHOCTb, MeTa//Typrusi, POU3BO/CTBO
CTPOUTE/bHBIX MaTepUasioB, CeJbCKOXO3IMCTBEHHOE TMPOU3BO/CTBO, MHIL[eBas
TIPOMBIIILJIEHHOCTb,  (bapMalleBTHUeCKasi  MPOMBIIIJIEHHOCTb,  MPOWU3BO/CTBO
KOCMETUYEeCKUX MpernapaToB, TPOM3BOACTBO KOHCTPYKI[MOHHBIX MaTepHasioB,
3/IeKTPOHHAs1 TIPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.



IINTAHAPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUWN
HA BA3OBOM YPOBHE CPEAHEI'O OBIIEI'O ObPA3OBAHUA

JINHHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHaBnMBaeT TpeOOBaHUSI K pe3y/ibTaTaM OCBOEHUS
o0yuarolUMHUCS TIpOorpaMM cpefiHero o0iero o0Opa3oBaHus (JTMUHOCTHBIM,
MeTarnpeAMeTHbIM U  TIpegMeTHbIM). HayuHO-MeTOoAWYeCKOW OCHOBOM IS
pa3pabOTKKU TJIaHMPYeMbIX pe3y/bTaTOB OCBOEHHsl MPOrpaMM CpejHero oOIero
00pa3oBaHUs SIBJISIETCS CUCTEMHO-/eSITe/TbHOCTHBIN MTO/IXO/,.

B cooTBeTCTBUM C CUCTEMHO-AesiTeTlbHOCTHBIM TIOAXOAOM B CTPYKType
JTMYHOCTHBIX pe3y/IbTaTOB OCBOEHUs TIpeMeTa «XHUMHS» Ha ypOBHE CpeJHero
ob11iero obpa3oBaHus Bbl/le/IeHbl C/IeAYIOIIe COCTaBISIOIe:

OCO3HaHWEe OO0YyYaroIUMHUCSI POCCUMCKON TPakJaHCKOH HIeHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbBHOCTU U CaMOOIIpe/le/IeHHI0;

Ha/JIMuMe MOTHBALMU K 00yUeHHIo;

Lje/ieHaripaB/ieHHOe pa3BUTHe BHYTPEHHHUX YOeXXeHUil JIMYHOCTHU Ha OCHOBE
K/TIOUEBBIX [JeHHOCTEHM ¥ NCTOPUUYECKUX TPaUIHii 6a30BOI HAYKU XUMHH;

TOTOBHOCTb U CIOCOOHOCTb O0OY4Yarol[uXcsi PYKOBOJCTBOBAThCSI B CBOEM
JesiTe/IbHOCTU  1[eHHOCTHO-CMBIC/IOBBIMUA  YCTaHOBKaMH, TIPUCYIIMMU 1[eI0CTHOM
CUCTeMe XMMUUeCKOro o0pa3oBaHus;

Ha/In4yKie TIPaBOCO3HAHUS YKOJIOTUUYECKOM KY/bTYPhl U CIIOCOOHOCTH CTaBUTH
1[e/TU U CTPOUTD >KU3HEHHbIe T1JIaHbI.

JINYHOCTHBIE pe3yJibTaTbl OCBOEHHsI TpeAMeTa «XUMUS» [JOCTUTalTCs B
eMHCTBe y4yeOHOM UM BOCMMUTATENbHOW [eATe/lbHOCTH B COOTBETCTBUU C
I'YMaHUCTUUECKUMHU, COLIMOKY/IbTYPHBIMH, yXOBHO-HPABCTBEHHLIMU 1[€HHOCTSIMU
1 WjeajaMd POCCHHCKOTO TPaKIAHCKOTO OOIecTBa, NMPUHATHIMH B 00IIeCTBe
HOpMaMH ¥  TIpaBWJIaMU  TIOBeJeHMs, CIOCOOCTBYIOIIMMHM  TIpOLjeccam
CaMOIO3HaHUs, CaMOPa3BUTUSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMUHOCTU
00yuaroIuXCsl.

JINYHOCTHBIE pe3yJibTaTbl OCBOEHHUs TpeAMeTa «XUMUs» OTPa)KaroT
c(hOpMHUPOBAHHOCTh OTbITAa TI03HABATENBLHOM U TIPAKTUUECKOMW [1esiTeIbHOCTH
o0yuaroluXxcs 1o peany3aly TPUHATBIX B 00IIlecTBe LeHHOCTel, B TOM UHC/ie B
YacTu:

1) rpakAaHCKOr0 BOCIIUTAHUSA:

0CO3HaHUs1 00YYaIIIMMKUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U 00s13aHHOCTEH,
yBa)KeHUSI K 3aKOHY U IPaBOTIOPSIIKY;

Tpe/iCTaB/ieHUs] O COLMaJbHBIX HOpPMaxX W TIpaBU/IaX MEXIUUHOCTHBIX
OTHOIIIEHU B KOJI/IEKTUBE;



TOTOBHOCTH K COBMECTHOM TBODUYECKOW [IesiTeTbHOCTH TIpU CO3/IaHUU
yueOHBIX MPOEKTOB, pellleHWM y4yeOHBIX M MO3HaBaTeIbHBIX 3a/lay, BBITOJHEHUH
XUMHUECKHUX IKCTIePUMEHTOB;

CIIOCOOHOCTM TIOHWUMAaTh YW TIPUHMMATh MOTHBBI, HaMepeHUs, JIOTUKY U
apryMeHThI PYTUX TIPU aHa/In3e pa3/IMdHbIX BUJIOB YuebHOM esaTeTbHOCTH;

2) IaTPHOTHYECKOTO BOCIIMTAHMA:

I[EHHOCTHOT'O OTHOIIIEHUSI K MCTOPUYECKOMY M HAyuyHOMY Hac/e[1io
OTeUeCTBeHHOHN XMW,

YBa)KeHHsI K TIpOLlecCy TBOpYECTBAa B 00/7acTH TeOpUM M TIPAKTHUUECKOTO
NIpUMeHeHHsI XMMUHU, OCO3HaHUs TOTO, UTO AOCTH)KEHHsI HayKU eCTh pe3y/ibTaT
JUIATeNbHBIX ~ HAOMOAeHNH, KpPOMOT/IMBBIX  JKCIIEPUMEHTA/IbHBIX  TOHCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHBIX 1 TIPAKTHKOB;

WHTepeca W II03HaBaTelbHBIX MOTHBOB B TOAYYEHHUH U TIOC/IEAYIOI[EM
aHa/iM3e UHQOPMAILUK O MepeioBbIX JOCTWKEHUSIX COBPEMEHHOW OTeueCTBeHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOT0 TIOBe/IeHuS;

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

TOTOBHOCTH OIleHMBaTh CBOE TIOBe/leHHe U TIOCTYITKA CBOWX TOBApHIIeN C
MO3UIMM HPABCTBEHHBIX M TIPaBOBBIX HOPM M OCO3HAHWe TIOC/Ie[CTBUM 3TUX
TIOCTYTIKOB,;

4) popMuUpOBaHUA KYJILTYPHI 3/[0POBbSI:

MMOHUMaHHUsI 1[eHHOCTeH 370poBOro U 0Oe3omacHoro obpasa >KU3HH,
HeOoOXOJMMOCTH OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBeHHOMY (H3UUYECKOMY U
TICUXUYECKOMY 3/10POBbIO;

cobmoienys TipaBus Ge3oracHoro obpaineHusi C BelljeCTBaMH B OBITY,
TOBCEeJHeBHOM YKHU3HU U B TPYA0OBOM JeATe/IbHOCTH;

MOHUMAaHWs 1[eHHOCTH TIPaBWI WHAWBUJYaJIbHOTO U  KOJVIEKTUBHOTO
6e30macHOr0 MOBe/IeHUsI B CUTYAlMsX, YTPOKAIOIHUX 3/J0POBBIO U KU3HU JIIO/IeH;

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/IbHOCTY;

YCTAHOBKM Ha AaKTUBHOE YydYacThe B pellleHUWM TMpaKTUYecKux 3aziau
coLMa/IbHOM HarlpaB/IeHHOCTU (B paMKax CBOEro Kjacca, IIKOJIbI);



WHTepeca K MPaKTUUeCKOMY M3y4eHHUI0 Npodeccrii pa3MyHOro poja, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TpeIMeTHBIX 3HAaHUH 110 XUMUU;

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

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAWBHUya/IbHOM TpPaeKTOPUH
obpa3oBanus, Oyayieii mpodeccun W peanu3anii COOCTBEHHBIX >XM3HEHHBIX
TIJIAHOB C YYETOM JIMUHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XUMHUU, UHTEPeCOB U
notpebHOCTel 0011]eCTBa;

6) 3K0/10rMYecKoro BOCIIUTAHUSA:

9KO0JIOTUYECKH 1lesieco0bpa3HOro OTHOIIeHWs] K TIpUpojie, KaK HCTOUHUKY
CYIL[eCTBOBAHUSI JKU3HU Ha 3eMie;

TOHUMaHUsI TJI00A/IbHOTO XapakTepa SKOJOTHYeCKUX TMpo0sieM, BIIHSHUS
5KOHOMUYECKHUX TIPOL[eCCOB Ha COCTOSTHUE MPUPOAHOM U COL[MaNbHOM Cpefibl;

OCO3HaHUS HeOOXOAWMOCTU WCIIONB30BaHUS JOCTIKEHUM XUMUU /IS
pelilieHus1 BOTIPOCOB PALiMOHAIbHOTO TIPUPO/I0TI0Ih30BaHUS;

aKTUBHOTO HETpUATUS [IeWCTBUM, TNPUHOCSIIMX Bpell OKpYy»Karolen
TIPUPOTHOM CpeZie, YMEHHs MPOTHO3WPOBATh HeOJIAarorpusaTHbIE 3KOJIOTHUYECKHe
TI0C/IeICTBUS TIPeATIPUHUMAeMbIX [IeHCTBHUM U MPeIoTBPAll[aTh UX;

Ha/IMYMsi pa3BUTOTO SKOJIOTMUECKOTO MBIIIJIeHUS], SKOJIOTMUeCKOi KyabTYphl,
OTIbITA JlesITe TbHOCTH 9KO0JIOTUUECKOU HaTpaB/IEHHOCTH, YMeHUSI
PYKOBO/ZICTBOBaTbCSI UMM B TI03HaBaTe/bHOW, KOMMYHUKAaTHBHOW U COI[HA/IbHOMN
MpaKTHKe, CMOCOOHOCTH W yMEeHHUSI aKTMBHO TIPOTUBOCTOSITH HZEOJI0THH
xemodobuu;

7) EHHOCTH HAaYYHOr'0 TO3HAHMS:

c(OpMUPOBAaHHOCTU MHPOBO33PEHHs], COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIeCTBEeHHOM MPaKTHUKM;

MOHUMaHUs CreluUKU XUMHUM KakK HayKd, OCO3HaHUs e& pOIu B
(dopMHpOBaHNY paI[MOHATBHOIO HAYYHOT'O MBIIIEHHS, CO3/[IaHUN 11€JIOCTHOTO
npe/icTaB/ieHust 00 OKpyyKarolleM MUpe Kak O eJUHCTBe TMPUPO/bl U UesioBeKa, B
MO3HAHUM TIPUPO/IHBIX 3aKOHOMEDHOCTeM U pellleHuH TIpo0sieM cOXpaHeHUs
TIPUPO/THOTO PaBHOBECHS;

ybexgéHHOCTM B 0c0o00W  3HAUMMOCTH XUMHH [II1  COBPeMEeHHOM
I[UBUAMM3AI[MM: B €€ TYMaHUCTUUECKOW HarpaBleHHOCTH W Ba)KHOW DO B
CO37laHWM HOBOI 0a3bl MaTepHaIbHOM KYJIbTYPhI, PEIIeH!H I100anbHbIX TIPo0IeM
YCTOWUMBOIO Pa3BUTHUS Ue/IOBeYeCTBA — ChIPbEBOM, SHEPreTUUeCKOM, MUIEBOU U
9KO0JIOTMYeCcKOor 06e30MacHOCTH, B pPa3BUTHH Me[IUIIMHbI, 0bOecrieueHur YCIOBUM
YCITEIITHOTO TPyJa W SKOJOTMUeCKA KOMGMOPTHOM »KHU3HM KaXKAOro uieHa
o0I11eCTBa;

eCTeCTBEeHHO-HayYHOW TpPaMOTHOCTU: TIOHWMMaHHWs CYIL[HOCTA MeTO/|OB
T03HAHMS, HCII0/Ib3YeMBbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIO/Ib30BaTh



ToJilyuyaeMble 3HaHUWSA [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
JI0CTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSATeNbHO HCII0/Ib30BaTh XUMHUECKUe 3HaHUS [/
peliieHusi Ipo6JieM B peanibHBIX KU3HEHHBIX CUTYaLIUsX;

MHTepeca K TT03HAHUI0 U UCC/Ie/I0BaTeIbCKON JiesiTe/IbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpephiBHOMY 00pa30oBaHUIO U
camMoobpa30oBaHWIO, K AaKTMBHOMY IIOJIyUeHHIO HOBBIX 3HAHUU 110 XUMWUU B
COOTBETCTBUM C YKU3HEHHBIMU TTOTPEOHOCTSIMUY;

WHTepeca K 0COOeHHOCTsIM TpyZa B pa3iuuHbIX chepax mpodeccroHaTbHOM
NesiTeNTbHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATHI

MertarnipeMeTHbIe pe3y/bTaThl OCBOEHMs yueOHOro rpeamera «XUMHsS» Ha
yPOBHe cpefiHero o01ijero o6pa3oBaHUs BKIFOUAIOT:

3HauMMble A1 (OPMHPOBAHMsS  MHMPOBO33pEHHS  O0YyUarOIIMXCS
MeXXIUCITUTUTMHApHbIE (MeXXITpeJMeTHbIe) oblijeHayuHble TIOHSTHS, OTpakaroIljue
1[e/IOCTHOCTb HAayuYHOM KapTHHbI MHMpa U CIelUPHUKYy MeTOl0B I03HaHM,
WCTIO/Mb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIeCTBO, SHEeprus, sIBJIeHHe,
IPOLIeCC, CKCTeMa, HayuHblid (DaKT, IPUHLIMII, TUIIOTe3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCC/ieloBaHKe, HAO/MI0IeHre, U3MepeHe, SKCIIePUMEHT U IPYTHe);

YHUBepCajibHbIe yueOHble [eicTBUs (I03HaBaTebHbIE, KOMMYHHUKAaTHBHbIE,

PeryJiiTUBHEIE), obecmieurBaroIIie cdopmupoBaHe GbyHKI[MOHATEHOU
I'PaMOTHOCTH U COLIMA/TbHOM KOMITETEHI[UH 00YUatoL[UXCs;
CTIOCOOHOCTD oOyyJarormxcs WCII0/Ib30BaTh OCBOEHHbIe

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

MerTanipeiMeTHble pe3y/bTaTbl OTpaXkalOT OBJlaZileHue YHUBepCalbHbIMU
y4eOHbIMK  TO3HaBaTelbHLIMM, KOMMYHUKAaTUBHBIMH W  Pery/sSTUBHBIMU
JIeCTBUSIMU.

OBnapenue YHHBepCaJTbHBIMH y4eOHBIMHU Mo3HaBaTe/IbHbIMH
AeMCTBUAMU:

1) 6a3oBbIe JIOTHYECKHE JefCTBHS:

CaMoOCTOSITeTbHO  (OpPMy/IMpPOBaTb W aKTyaJW3WpOBaTh  IPoO/eMy,
BCeCTOPOHHEe eé pacCMaTpUBaTh;

onpefensTh Leau [JesiTelbHOCTU, 3ajaBas TMapaMeTpbl W KPUTEPUU UX
JIOCTHYKEHHsI, COOTHOCUTb Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/IeHHBIMU LIeJ/ISIMU;

WCII0/Tb30BaTh MPU OCBOEHWM 3HAHUM MPUEMBI JIOTUUECKOTO MBIILIEHUS] —
BbIJIe/ISITh XapaKTepHble MPU3HAKU MOHATUM W yCTaHaB/IMBaTb WX B3aUMOCBS3b,



WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHATUS AJis1 O0BSICHEHUSI OT/Ie/TbHbIX (DaKTOB U
SIBJICHUU,

BLIOMpAaTb OCHOBAaHWS U KpUTepUU [ KaacCU(UKalMd BeIecTB M
XUMUYECKUX peakl[ui;

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

CTPOUTL JIOTUUECKHe PpacCyKaeHusi (MHAYKTHUBHblE, JeAyKTUBHbIE, TIO
aHa/IOTuM), BbISB/ATb 3aKOHOMEPHOCTH M TPOTHMBOPEUMss B pacCMaTpUBaeMbIX
sIBJIEHUsIX, (DOPMYJTMPOBATh BLIBO/IbI U 3aK/IFOUEHHSI;

TIPUMEHSITh B MPOLIECCe MO3HaHUS, UCI0/Ib3yeMble B XUMUU CUMBOJIMUECKHE
(3HaKOBbIE) MO/Ie/TH, IPeoOpa30BbIBaTh MO/Ie/TbHbIE MPe/CTaBAeHUs — XUMUUeCKUU
3HaK (CUMBOJI) 2JieMeHTa, xumudeckas (opmysa, ypaBHeHUWE XUMHUUECKOU
peakiuy — TIPU pellleHNH yueOHBIX TT03HaBaTe/JbHbIX W TPAKTHUECKUX 3a/iay,
TIPUMEHSITh Ha3BaHHbIe MOJe/IbHbIE MPe/|CTaB/IeHuUs /il BbIsSIB/IEHUs XapaKTePHbIX
TIPU3HAKOB U3yUaeMbIX BEIeCTB U XUMUUECKUX PeaKI[yi.

2) 0a3oBbBIe UCC/IE0BATEILCKHE IeHCTBHUSA:

BJIaZIleTh OCHOBaMH METO/I0B HAayYHOTO IO3HAHWSI BeIleCTB U XUMHUECKUX
peakLuu;

dhopMyMpoBaTh 1ie/11 1 3a/laui UCCe/I0BaHusl, UCII0Mb30BaTh MOCTaBIeHHbIE
U CaMOCTOsITeNIbHO C(hOpPMYJ/IMpOBaHHbIe BOIPOCHI B KauyeCcTBe WMHCTPyMeHTa
TO03HAHWS U OCHOBBI /Ji1 (DOPMUPOBAHUS THUIIOTE3bI MO TMPOBEpPKe MPaBUIbHOCTH
BbICKA3bIBAEMbIX CY>K/I€HUW;

B/aZIeTh HaBbIKAMH CAMOCTOSITE/IbHOTO TIJIAHUPOBAaHUS U TIPOBe/IeHUsI
yUeHHYeCKUX 3KCTIepHMEHTOB, COBEpIIIeHCTBOBAaTh YMEHHUSI HaO/MI0/aTh 3a X0/[0M
rpoliecca, CaMOCTOSITe/IbHO TIPOTrHO3MPOBaTh €ro pe3y/bTar, (HOpPMYJIHMpOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTEJ/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie/I0BaHus,
COCTaB/IATh 000CHOBAaHHBIM OTUET O MPO/ie/IaHHOM paboTe;

nproOpeTaTh OIBIT yUYeHWYECKOW HCCIe/0OBaTeIbCKOM UM TPOEKTHOMU
JesiTe/IbHOCTH, TIPOSIBJISAITH CMIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
MOMCKY METO/IOB pelleHus] TPAKTUYeCKWX 3ajjay, MPHMEHEHUI0 pa3/MYHbIX
MeTO/IOB TT03HAHMSI.

3) pabora c uadopmanueii:

ODUEHTHPOBAaTbCS B PA3/IMUHbIX MCTOUHMKAX WHPOpMalLUU (Hay4yHO-
TOMy/IsipHasi uTepaTypa XUMHWUECKOTO COjlep)KaHHus, CITPaBOYHbIe T10COOus,
pecypcbl VIHTepHeTa), aHa/IM3UpPOBaTh MH(OPMALUIO pa3/MuHbIX BUZIOB U (HOpPM
Tipe/iCTaBJ/IeHus], KPUTHUYECKU OLleHUBaTh eé JI0CTOBEPHOCTh U
HeTpOTUBOPEUUBOCTb;



dbopMyMpoBaTh 3anpoChkl ¥ MIPUMEHSITh Pa3/MuHble MeTO/bl TIPU MOWCKe U
orbope wHbOpMaMK, HeoOXoAUMOW [/ BBITOMHEHWS y4eOHBIX 3ajay
oripezie/IeHHOr' O THIIA;

nprobpeTaTh OMBIT HWCIOJIB30BaHUS WH(POPMALIMOHHO-KOMMYHHUKATHUBHBIX
TeXHOJIOTHUM Y Pa3/IMUHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BbIOMpaTh  ONTHUMaibHyI0  ¢GOpMy  Tpe/CTaB/eHUs
ynHbopMaLuu (cxembl, TpadvKy, AUarpaMMbl, TaOIULIbI, PUCYHKHU U JPYTUe);

WCTIO/Mb30BaTh HAyYHbIM s3bIK B KauecTBe CpeAcCTBa TIipu pabore c
XUMUYeCcKor wuHpopMalueii: TIpUMeHSITb MeXXIipeiMeTHble (du3uueckue U
MaTemMaThuecKre) 3HaKd ¥ CUMBOJIbI, (hOpMYyJibl, abOpeBHUaTypbl, HOMEHK/IATypy;

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

OBajieHrie yHUBepPCa/IbHBIMH KOMMYHUKATUBHBIMU e CTBUAMM:

3aJjaBaTh BOIIPOCHI 10 CYIIIeCTBY 00CYy’KZaeMoi TeMbl B X0/le Auajaora u/uiu
JUCKYCCUM,  BbICKa3blBaTb  HJeH, (OpPMY/JUMPOBaTb CBOU  Tpe/IOKeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI Pe/I/IOKeHHOM 3a/1aui;

BLICTYMATh C Mpe3eHTaljueil pe3y/bTaTOB I[103HABAaTe/JbHOW [lesTe/IbHOCTH,
TM0JIyYeHHBIX CAMOCTOSITe/TbHO UJIM COBMECTHO CO CBEPCTHHMKAMM MPU BbITIOJIHEHUU
XUMHUUECKOT0 3KCIeprMeHTa, TIPaKTUUeCcKoi paboThl M0 MCC/IeJOBaHUIO CBOMCTB
M3yuaeMbIX Bell[eCTB, pean3aluyd yueOHOro rnpoekTa U (pOpMyIMpPOBaTh BLIBOZbBI
M0 pe3yJ/ibTaTaM TIPOBEAEHHbIX WCCAeJOBAaHUM TyTEM COTrJlaCOBaHUsSI MO3ULUN B
xojie 06CyXKIeHus: 1 0OMeHa MHEeHUSIMH.

OBJlaieHHe YHUBepPCa/IbHLIMU Pery/JIATUBHbIMH /[eHCTBUSIMU:

CaMOCTOSITEe/IbHO IIJIAHUPOBAaTb M OCYLLECTB/ISATb CBOK I103HABATeJ/IbHYIO
JesiTeNIbHOCTb, OMpefie/isis eé 1jeM U 3afaud, KOHTPOJMpOBaTh U 10 Mepe
He0OXOIMMOCTA KOPPEKTUPOBATh TMpe/jlaraeMblii  aJfOPUTM  JIeWCTBUM  TIPH
BBIMIOJTHEHUU Yy4eOHBbIX M MCC/e[ioBaTeNbCKUX 3a/iau, BbIOMpaTh Haubosee
3¢ exTUBHbIM CrOCO0 WX pellleHWs C yYETOM TOJyueHWs] HOBBIX 3HAHUM O
Bell[eCTBaX U XUMUUECKUX PeaklvsX;

OCYLLECTB/ISITb CAMOKOHTPOJ/Ib CBOEH [IesiTe/TbHOCTU Ha OCHOBE CaMoOaHasv3a
Y CAaMOOLIEHKH.

INPEAMETHBIE PE3YJ/IBTATBI
10 KJIACC

[IpenmeTHble pe3y/nbTaTbl OCBOeHMsI Kypca «OpraHuueckasi XUMMsI»
OTpaXkaroT:

chOpMHUPOBAaHHOCTb  TIpe/ICTaB/€eHUA O XWUMHUUECKOM  COCTaBJistolen
eCTeCTBeHHO-HAayYHOW KapTWHbl MHpa, pOJM XUMHW B TIO3HAHWUU SIBJIEHUU



npupoAbl, B (OPMUPOBAHUM MBIIUIEHUSI W KYJIbTYpPbl JIMYHOCTH, €@
(YHKLIMOHAIbHON TPaMOTHOCTH, He0OX0AMMOM [IJ1s pellieHHsl TPaKTUYeCKUX 3aZiau
M 9KOJIOTMUYeCKU 000CHOBAHHOTO OTHOLIEHUsSI K CBOEMY 3/JOPOBbIO W TPUPOAHOMN
cpeze;

B/a/leHMe  CHUCTeMOM  XMMMUeCKUX  3HaHWW, KOTOpas  BKJIIOUaeT:
OCHOBOIO/IArarouie MOHATUSA (XUMWUYECKHWM 3JIeMeHT, aTOM, 3JIeKTPOHHas
000/10UKa aToMa, MOJieKy/ia, BaJleHTHOCTb, 3/1IeKTPOOTPHULAaTe/IbHOCTb, XUMHUUeCKast
CBSI3b, CTPYKTypHas (opmysia (pa3BépHyTasi M COKpalléHHas), MO/ib, MOJISIpHas
Macca, MOJISIpHbI 00BEM, YI/IepOAHbIM cKeneT, (yHKIMOHa/JbHasi TPYa,
pajviKas, U30Mepus, U30Mepbl, TOMOJIOTUYECKUM Psifi, TOMOJIOTH, YT/€BOJOPO/BI,
KUCJIOPOJ, U a30TcojepyKalle COeJVHEeHUs, MOHOMEp, MOJMMep, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKY/ISIDHbIE COeZIMHEHMS); TEOPUU U 3aKOHBI (TEOpHUsI CTPOEHHUS
opraHuueckux BewjecTB A. M. ByTnepoBa, 3aKOH COXpaHeHMsI MacChl BeLeCTB);
3aKOHOMEPHOCTH, CHMBOJIMUECKUW $3bIK XWUMWW; MHPOBO33pEHUYECKHe 3HaHMS,
JeXalle B OCHOBE TIOHUMAaHUSl TIPUUYMHHOCTA M CUCTEMHOCTH XHWMHUUYECKUX
SIBJIEHUW, (DAKTOJIOTUUeCKHe CBeZileHHMsI O CBOMCTBAaxX, COCTaBe, IOJIyYEeHUM U
6e30macHOM UCMO/Ib30BAHMM Ba)KHEWIIMX OpPraHUYecKUX BelecTB B OBITY U
NIPaKTUUeCKOM JleATe/IbHOCTH Ye/I0BeKa;

c(OpMUPOBAHHOCTb YMEHUW BBISIBJIAITh XapaKTepHblE TPU3HAKK MOHATUM,
yCTaHaB/IUBaTb UX B3aUMOCB$3b, WCII0/b30BaTh COOTBETCTBYIOIUE TMOHATHS TPU
OTMCaHUU COCTaBa, CTPOEHUs Y TIpeBpallleH’id OpraHuueCcKux CoeJMHeHU;

c()OpMUPOBAHHOCTb YMEHUW MCIO/b30BaTh XUMHUYECKYI0 CUMBOJIMKY [J/I51
COCTaBJIEHUSI MOJIEKYJ/ISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpALLEHHOM)
(GopMyn1 OpraHMYeCcKMX BelleCTB W ypaBHEHMM XUMHUYECKHMX peakLui,
W3roTaB/IMBaTh MOJeM MOJIeKyJl OpraHUuYecKUX BeIecTB [/Isi WIIKCTPaLWy WX
XUMHUUYECKOI0 M IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMUPOBAaHHOCTb YMEHWM YCTaHaB/AMBaThb MPHUHAJJ/IEXXHOCTb W3yUEeHHBIX
OpraHMYeCcKUX BeIecTB MO KX COCTaBy U CTPOEHUIO K OIpe/e/éHHOMY
K/IacCy/Tpynmne coejvHeHui (Yr/7eBOJOpO/bl, KUCIOPOJ, W a30TCOJeprKaljue
COeJJMHEeHUs], BbICOKOMOJIEKY/ISIPHble COeJMHeHUs), JaBaTb KM Ha3BaHHUS II0
cucteMatnueckod HoMmeHkatype (IUPAC), a Takke TNpPUBOAUTH TPUBHA/IbHbIE
Ha3BaHMUSl OTJe/IbHbIX OpPraHUYeCKuX BelecTB (3TWIeH, MPOIMWIeH, aleTH/IEH,
STUJIEHTJIMKOJIb, TJMLEpUH, (QeHon, ¢opManbaerusi, aleTaableri/, MypaBbUHas
KWCJI0Ta, YKCYCHasl KUCJI0Ta, 0JIeMHOBAsi KUC/I0Ta, CTeapUHOBast KUC/IOTa, [/IF0K03a,
(dbpyKTO3a, KpaxmaJl, Lie/I/1t0/103a, TJIULHH);

Cc(OpMUPOBAaHHOCTb YMEHMs OIpeJeNaTb BHUAbl XWUMHWUECKOW CBSI3U B
OpraHUYecKUX COeIMHeHUsIX (OfHapHbIe U KPaTHBIE);



chOpMUPOBAHHOCTh yMEHUsI TIPUMEHSITb TIOJIOKEHUsSI TEeOpPUU CTPOEHUs
opraHnyeckux 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 THUITMYHBIX TMpeJCTaBUTe/Iel pa3IUuHbIX
K/IaCCOB OpraHUuYecKuX BelecTB (MeTaH, 3TaH, 3TW/eH, MPOIWJ/EH, aleTU/IeH,
OyragueH-1,3, MetunOyragueH-1,3, 6eH30/7, MeTaHOJ, 3TAHOJ, STUIEHTUKOb,
IJIULEpUH, (PeHos, alleTajb/lery/i, MypaBbMHasg U yYKCYCHasi KWC/IOTBI, TJIFOKO3a,
KpaxmaJl, 11e/1/1t0/103a, aMUHOYKCYCHasl KUC/I0Ta), WITFOCTPUPOBATh TeHeTUUeCKYH0
CBSI3b MEXXJY HUMHU YDaBHEHUSIMU COOTBETCTBYIOLLIMX XUMHUYECKHUX peaKLUild C
WCII0/Ib30BaHNeM CTPYKTYPHBIX (hOpPMY.JI;

chOpMUPOBAHHOCTh YMEHUSI XapaKTepPU30BaTh UCTOUHUKU YTJIeBOJOPOJAHOIO
Celpbsi  (HeTh, TIPUPOAHBIA Tra3, Vyrojb), CIOCOObI HUX IIepepabOTKU U
TIpaKTUUeCKoe MprMeHeHHe MPOyKTOB repepaboTKy;

chOpMUPOBAaHHOCTh YMEHUU TIPOBOJUTH BBIUYMCIEHUS 110 XUMHUUYECKUM
ypaBHeHUsIM (Macchl, 06bEMa, KO/IMUeCTBa MCXOAHOTO BeIecTBa WM TPOAYKTa
peakiuy TI0 HW3BEeCTHbIM Macce, 00BEMY, KOJMYECTBY OJHOTO W3 HCXOAHBIX
Bel[eCTB WU NPOAYKTOB peakiun);

chOpMUPOBAaHHOCTh YMEHUM BJaZileTh CHUCTEeMOW 3HAaHUM 00 OCHOBHBIX
MeTO/laX HayUHOTO MO3HaHUsl, UCTI0/b3yeMbIX B XMMUU MPU W3YUeHUU BeIeCTB U
XUMUUECKUX sB/IeHUM (HabsroeHre, u3MepeHune, SKCIIepUMEeHT, MO/eTMpOBaHue),
WCII0/Ib30BaTh CUCTEMHbIE XUMUUYECKWe 3HaHUSl [Jig TIPUHATHS pelleHUd B
KOHKDETHBbIX JKM3HEHHBIX CUTYyal[usX, CBSI3aHHbIX C Bell[eCTBaMU U UX
TIpUMeHeHueM;

cchopMHUPOBAHHOCTb YMEeHUM COOJIO/IaTh MpaBU/ia M0J/Ib30BaHUS XUMUYECKOU
MOCY/IOM W JlabopaTOpHbIM 00OpYZOBaHHEM, a TakKXKe IpaBWia oOpalreHus C
Bell[eCTBaMU B COOTBETCTBUU C MHCTPYKI[USMU T10 BBITIOJIHEHUIO /1a00paTOPHBIX
XUMUYECKHUX OIbITOB;

chOpMUPOBAHHOCTh YMEHWM TUIAHUPOBAaTh U BBIMIOJIHATb XUMUUYECKUU
9KCIepUMeHT (MpeBpalleHusl OpraHuYeCcKUX BeleCTB IIPU HarpeBaHWH, ToJlyyeHue
3TWIeHa W W3yueHHe ero CBOWCTB, KadyeCTBeHHble peakKIMM OpraHUueCcKuX
BeIIeCTB, ZeHaTypaiys Oe/KOB MpY HarpeBaHWH, I[BETHBbIe peakiuu OeKOB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKHA Oe3oracHocTd Tipu obpaiieHnd C
BellleCTBAMU U JiabopaTopHbIM 000pyZOBaHHEM, TMPeACTaB/sATb Ppe3y/bTaThbl
XUMHUUECKOTO 3KCrepuMeHTa B (opMe 3aluch YpaBHEHUM COOTBETCTBYIOILIHUX
peakiiyii ¥ hOpMyIMPOBATh BLIBO/IbI HA OCHOBE 3TUX Pe3y/bTaTOB;

chOpMUPOBAHHOCTh yMEHUM KDUTHWYECKA aHalM3UpOBaTh XUMHUUYECKYIO
MH(MOpMaILMIO, TIOJlyYyaeMyl) U3 pa3HbIX MCTOYHUKOB (CpeAcTBa MacCOBOU
yuH(popmaluu, IHTepHeT U Apyrux);



chopMHUPOBAaHHOCTb ~ yMeHWW  COO/MOJaTh  TpaBUa  IKOJIOTHYECKH
1je/iecoo0pa3HOro ToBefleHHsI B OBITY W TPY/AOBOM JeSITeIbHOCTA B LIEJsX
COXpaHEeHMs1 CBOETr0 3/10POBbsl M OKpPY’Karollled TMPUPOJHOM CpeJibl, 0CO3HABATh
OMaCHOCTb BO3/IEUCTBUS HA >KMBbIe OPraHU3Mbl OMpeJe/EHHbIX OpraHUueCKUX
BeII[eCTB, MOHMMasi CMbIC/T TIoKa3aress II/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 IT03HAHWS BeIeCTB U
XMMUUECKUX SIBJIEHUU;

ST CHAembIX YW CAabOBUIANIMX OOyYarol[uXcs: yMeHHe MCI0Jb30BaTh
pesibeyHO-TOUeUHYI0 cucTeMy ob6o3HaueHuit JI. Bpaitia A1s 3aricyd XMMUUeCKUX

dbopmyi.
11 KITACC

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

chOpMUPOBAaHHOCTb ~ TIpeJCTaB/IeHUM: O XUMHUECKOM  COCTaB/stoIei
eCTeCTBeHHO-HAayuUHOM KapTHHbI MWpa, POAM XUMWUM B TIO3HAHUU SIBJIEHUM
Npupo/ibl, B (OPMUPOBAaHWM MBIIUIEHUS] W  KYJbTYpPbl JIAYHOCTH, €€
(byHKI[MOHATBbHOM TPaMOTHOCTH, HEOOXOIUMOM [I7Is pellieHUs TPaKTHUeCKUX 3a/jau
M 9KOJIOTUUYeCK 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/[OPOBBIO W TIPUPOJHOM
cpefie;

B/IaJleHhe  CUCTeMOM  XMMHUeCKMX  3HaHMM, KOTOpas  BKJ/IFOUaeT:
OCHOBOMOJIAraroIiue TOHSATUS (XMMHUUEeCKHUW 3JIeMeHT, aToM, u30Tom, S-, p-, d-
3/IEKTPOHHbIE OpOWTaM aTOMOB, HWOH, MOJIeKy/a, MOJb, MOJISIDHBIN 00BEM,
Ba/IEHTHOCTb, 3/1eKTPOOTPULIaTeIbHOCTh, CTelleHb OKUC/IeHUs, XUMHUecKasi CBsI3b
(KoBasieHTHasi, MOHHas1, MeTa/l/inueckasi, BOJJOpPO/iHasi), KpUCTa/yInuecKasl peliéTka,
TUTMBl ~XUMWUYECKUX  peakl[ud, pacTBOP, 3JIEKTPOJIUTBI, HE3JIeKTPOJIUTHI,
3JIeKTPOJINTUYECKass [AUCCOLMALMs, OKHUC/IUTEeNb, BOCCTAHOBUTENIb, CKOPOCTh
XUMHUYECKOW peakluM, XUMHUYeCcKoe paBHOBeCHe); TeOpUU M 3aKOHBI (Teopus
3/IeKTPOJIMTUUECKON [ucColMaliuy, Tepuoaudeckuii 3akoH 1. V. MeHgesneeBa,
3aKOH COXPAaHEHUsI MacChl BeIlleCTB, 3aKOH COXPaHEeHUsl U TIpeBpalljeHrs SHePruu
MpU XUMUYECKUX peaklUsix), 3aKOHOMEDPHOCTH, CHMBOJIMUECKUU SI3bIK XUMUH,
MHpOBO33peHUYeCKHe 3HaHHs, JeXKalllie B OCHOBe TMOHUMAaHWS TPUUYMHHOCTA M
CUCTeMHOCTU XHMMUUECKHX SIBJIEHUM, (PaKTO/IOrhueckue CBeJleHUs] O CBOWCTBAX,
cocTaBe, TI0/TydeHHUH U 6e301acHOM MCIIOTb30BaHUM BaXKHEUIITUX HEOPTaHUUeCKUX
BeIIeCTB B OBITY W MPaKTUUeCKOU ZiesTe/IbHOCTU Ue/IOBeKa;



chOpMUPOBAHHOCThL YMEHUW BBISIBJISAITh XapaKTepHble TPU3HAKW TMOHSTUM,
yCTaHaB/IMBaTh WX B3aMMOCBS3b, MCIIO/b30BaTh COOTBETCTBYIOLUE MOHATHUSA TPU
OMNMCaHWW HeOPraHWYeCKUX BeIlecTB U UX TpeBpall|eHul;

c(hOpMHPOBaHHOCTb YMEHUM WCMOJIb30BaTb XMMUUECKYH) CHUMBOJIUKY [I/IsI
coctaBiieHuss GOpMy/a  Bell[eCTB U  YpaBHEHUM XWMUUECKUX  peakiui,
cucteMatudeckyro HoMmeHKNaTypy (IUPAC) u TpuBHa/ibHble Ha3BaHUS OT/AE/IbHBIX
HeOpraHu4ecKUX BelllecTB (yrapHblM Ta3, YIJIeKUCIbIM ra3, aMMHaK, raiiéHas
13BeCTb, HeraléHasi U3BeCTh, MUTbeBasi CoZla, MUPUT U IPyTHe);

chOpMUPOBAHHOCTh YMEHUH OTpe/ie/isiTb BaJleHTHOCTb U CTelleHb OKUC/IeHUS
XMMUUECKUX 3JIEMEHTOB B COEJUHEHWSAX Pa3/IMuHOr0 COCTaBa, BUJ, XWUMHYECKOU
CBs3U (KOBajieHTHasl, UIOHHasi, MeTa/l/TnuecKasi, BOJOpO/Hasi) B COeMHEHUSIX, TUII
KPUCTA/JIMYECKOU PeIIETKM KOHKDETHOrO BellleCTBa (aTOMHasi, MOJIEKYyJIsipHasi,
VIOHHAas1, MeTa/lJTn4YecKasi), Xapakrep Ccpe/ibl B BOJHBIX paCTBOPaX HEOPraHUUeCKUX
CcoeIMHeHMH;

c(hOpMHPOBaHHOCTb yMeHUU yCTaHaBJ/IMBaThb TPUHAZJIEXKHOCTD
HeOpraHuyecKWx BeLeCTB I10 UX COCTaBy K OIpefe/éHHOMY KJ/acCy/rpyrire
CcoeIMHEHWH (MPOCThIE BellecTBa — MeTas/ulbl U HeMeTasl/Ibl, OKCHU/Ibl, OCHOBaHUSI,
KUCJIOThI, aM(OTepHbIe TUAPOKCH/IbI, COJH);

c(OpMHPOBAHHOCTb YMEHUI PACKPbIBaTh CMBIC/ NTEPUOJAYECKOrO 3akoHa /1.
W. MeHpesneeBa U IeMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTEbHYHO
Y TIPOTHOCTUUECKYIO0 (PYHKI[WY;

chOpMUPOBAHHOCTbL YMEHWM XapaKTepu30BaThb 3JI€KTPOHHOE CTPOeHHe
aTOMOB XMMHWYECKHUX 3jieMeHTOB 1-4 mnepuosoB Ilepuoanueckord CUCTEMBI
xuMHUueckux syemeHToB [I. V. MeHpgeneeBa, WCMHOJb3ysl TOHSATHA «S-, p-, d-
3JIEKTPOHHBIE opOuTanm», «3HEPreTUUeCKHe YPOBHM», OOBSICHATD
3aKOHOMEPHOCTH HM3MEHEeHMs] CBOUCTB XMMHUUYECKHX 3/IEeMEHTOB U UX COeJWHEeHUMN
10 TieproZiaM U rpynmnam [leproanrueckout cucTeMbl XUMUYeCKUX 3eMeHTOB /1. U.
MeHjeneeBa;

chOpMHPOBAaHHOCThL ~ YMEHHH  XapaKTepH30BaThb  (OIMUCHIBATh)  OOIIMe
XMMHAUECKMe CBOMCTBA HEOPraHWYeCKUX BeL[eCTB Pa3/IMYHbIX  KJ/acCoB,
NOATBEPXKAaTh CYI[eCTBOBaHWE TeHeTUUeCKOM CBSI3U Me)K/ly HeOpraHu4eCcKUMH
BellleCTBaMH C MOMOIbI0 YPaBHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PeaKIu;

chOpMUPOBAHHOCTh YMeHUsT KaacCU(HULIMPOBaTh XUMUUECKUE peakiuu T0
pa3/IMUHbIM MpU3HaKaM (YUC/ly U COCTaBy pearvpyroliux BelecTB, TEIOBOMY
3¢ dekTy peakijuy, U3MEHEHHUIO CTelleHel OKHMC/IeHUsI 371eMeHTOB, 00paTUMOCTH
peaklyy, y4acTHI0 KaTaau3aTopa);

chOpMUPOBAHHOCTh YMEHUW COCTaB/ISITh ypaBHEHHUs DPeaklii pa3IUuHbIX
THUIIOB, TIO/THbIe U COKpAIlléHHbIe ypaBHEeHHUsI peaklivii MOHHOTO 0OMeHa, yunThIBast
yCJI0BUS, IPU KOTOPBIX 3TH PeakLUyi UAYT 10 KOHLA;



c(OpMUPOBAHHOCTb YMEHMI MPOBOJUTH peakLUW, IOJATBepXKJarolue
KaueCTBeHHbI COCTaB pa3/IMYHBbIX HeOpraHW4yeCcKuX BeleCTB, pacro3HaBaTh
OTILITHBIM MYTEM HOHBI, PUCYTCTBYIOIIME B BOAHBIX PAaCTBOPaX HEOPraHWYeCKUX
BeIIeCTB;

c()OpMUPOBAHHOCTb yYMEHUW PpacKpbIBaTb CYLIHOCTb OKHCJ/IUTEIbHO-
BOCCTaHOBUTE/IbHBIX pPeakliii MoCpe/iCTBOM COCTaBJieHUs 3/1eKTPOHHOro GanaHca
3TUX peakLuu;

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

cOpMUPOBAHHOCTb YMEHUIN XapaKTepu3oBaTb XHWMHUYECKHe TIpPOLeCChl,
Jie)Kalje B OCHOBE TMPOMBILIJIEHHOTO TOJyueHUsl CepPHOM KUC/IOThl, aMMHUaka, a
Takke C(HOPMUPOBAHHOCTH TIpe/CTaB/eHu 00 OOIMX Hay4yHbIX TPUHLUMAX U
5KO0JIOTMUeCKUX MpobieMax XMMUUeCcKOro Mpor3BO/ICTBa;

c(OpMUPOBAHHOCTb YMEHUI TMPOBO/JUTh BBIUMC/IEHUS C WCIO0Jb30BaHUEM
TIOHSATUST «MaccoBasi [10Jisl BellleCTBa B PAcTBOpPe», 00BbEMHBIX OTHOIIEHUN Ta30B
NPy XUMHUYeCKUX peakLMsiX, MacChl BelllecTBa WM 00bEéMa ra3oB 10 W3BECTHOMY
KOJINYeCTBY BellleCTBa, Macce Wi 0O0BEMY OJHOTO M3 yuyaCTBYIOIIUX B peakLUu
BeIllleCcTB, TeryioBoro 3¢@dekra peaklid Ha OCHOBe 3aKOHOB COXpPaHEHUsI MacChl
BeIL|eCTB, MpeBpalleHUsI U COXPaHeHUs SHePruy;

c(OpMHUPOBAHHOCTb YMEHU COO/II0aTh MpaBUJIa MOIb30BaHUSI XUMUUECKOU
MOCY/IOM W JlabopaTOpHbIM O00OpYZOBaHWEM, a TakKXKe IpaBWia obpalreHus C
Bel|eCTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU TI0 BBITIOJTHEHUIO J1abopaTOPHBIX
XUMHUUECKUX OIIbITOB;

c()OpMUPOBAHHOCTb YMEHWM [JIAHUPOBaTb U BBIMOJHATE XUMHYECKUI
5KCIepPUMEHT (pas/io’keHre MepoKCHja BOJOpPOJA B MPUCYTCTBUM KaTaau3aTopa,
orpejesieHUe Cpefbl pacTBOPOB BEIIeCTB C TMOMOLIbI0  YHHBEPCAIbHOrO
VMHAWKATOpa, B/IWsSHHE pPa3/MUHbIX (PAKTOPOB Ha CKOPOCTb XMMHUUECKOW peaklivu,
peakLMd MOHHOTO OOMeHa, KaueCTBeHHbIe peakluu Ha Cy/bdaT-, KapboHaT- U
XJIOPUJ-aHUOHBI, HA KaTMOH aMMOHMS, pelleHHe 3KCIIepUMEHTA/IbHBIX 3a7ad I10
TeMaM «MeTannbl» U «HemeTannbi») B COOTBETCTBUU C TpaBW/IaMU TeXHUKHU
6e3omacHOCTU TIpY OOpallleH!H C BelleCTBaMU U j1abopaTopHbIM 000py/[0BaHKEM,
NpeJCTaB/ATh pe3y/bTaTbl XUMHUECKOrO 3KCIIlepuMeHTa B (opme 3amucu
yPaBHEHHM COOTBETCTBYIOLMX peakLUi M (POpMy/IMpOBaTh BBIBOJBI Ha OCHOBE
3TUX pe3y/bTaToB;

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



chopMHUPOBAaHHOCTb ~ yMeHWW  COO/MOJaTh  TpaBUa  IKOJIOTHYECKH
1je/iecoo0pa3HOro ToBefleHHsI B OBITY W TPY/AOBOM JeSITeIbHOCTA B LIEJsX
COXpaHEeHMs1 CBOETr0 3/10POBbsl M OKpPY’Karollled TMPUPOJHOM CpeJibl, 0CO3HABATh
OMaCHOCThb BO3/IeMCTBUS Ha >KUBbIe OPraHU3MBbI OIpe/ie/IEHHbIX BellleCTB, TIOHUMast
cmbIc/l Tokasaresisi T1[IK, MOSCHATE Ha IIpUMEpax CIOCOObI YMEHbBIIEHUS H
TpeJiOTBPALLIeHUs] UX BPeJHOT0 BO3JEUCTBHS HAa OPraHM3M YesIOBeKa;

J7s1 00yJaroIuMxcss ¢ OorpaHUYeHHBIMU BO3MOXXHOCTSIMM 3/]0POBbsI: YMeHHe
NIPUMEHATb 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/aX IT03HAHWS BeIeCTB U
XUMUUECKUX SIBJIEHUU;

JJIsT  CJIeTbIX U CJIa0OBUAAIMX 0Oyuaroluxcs: YMeHHe HCII0/Ib30BaTh
pesibe(pHO-TOUEUHYI0 CUCTeMy 00o3HaueHM JI. Bpaiiis /s 3amucyd XUMMHUUYeCKHUX

dbopmy.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
Ko/inyecTBo 4yacos J/IeKTPOHHbIE
HaumveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/nn Konrponbnsie | IIpakTHueckue
NpOrpaMmsI Bcero oOpa3oBaTe/bHBIE
pabdoThI padoThI
pecypcsl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMHUH
[TpenmeT opranruyeckou xumuu. Teopust
1.1 CTPOEeHUs OPraHu4yeCcKuX CoeJuHeHUM A. 3
M. bytneposa
Wtoro no paspeny 3
Pa3pen 2. YrieBoaopoabl
2.1 IIpenenbHbIe yriieBoAOpPOAbI — alKaHbL 2
99 HemnpesienbHble yriieBoA0pObl: alKeHbl, 5 1
’ a/Ka/IueHbl, aIKUHBI
2.3 ApomMatuyeckue yrieBogopO/bl 2
94 [TpuposHbIe UCTOUHMKHU YTJIEBOJOPO/OB U 3 1
' uXx nepepaboTKa
Wtoro no paspeny 13
Pa3pen 3. Kuciopoacoaepikainjue opraniueckuie coeJUHeHUs
3.1 Crinptsl. deHon 3
39 Anbnernapl. KapboHOBBIE KMC/IOTHI. 7 1
’ CoKHbIe 3(DUPHI
3.3 YTJ/1eBOIbI 3 1




Wtoro no paspeny 13
Paspgen 4. A3oTcopepikalnue OpraHudecKre coefuHeHHUs!

4.1 AmMuHbl. AMUHOKUCIIOTEL. besiku 3
Wtoro no paspeny 3
Pa3pen 5. BbicCOKOMOJIeKy/IApHbIE COeANHEHUSA

5.1 [Tnactmaccel. Kayuyku. BookHa 2
Wtoro no paspeny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 K/TACC

Ko/mmuecTBo yacoB JJIEKTPOHHBIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne n/m KonTposbubie | IIpakTnueckue
NMporpamMMsbI Bcero obpa3oBare/ibHbIE
paboThI paboThI
pecypchl
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
Ctpoenue aToMoB. [Tepruonueckuil 3aKOH
1.1 v [leprogrueckasi cucreMa XMMHAYECKUX 3
snemeHTOB []. 1. MeHpeneeBa
12 Crpoenmue BemjecTBa. MHOroobpasue 4
' BEIL[eCTB
1.3 XuMHUYeCcKre peakliuu 6 1 1
Wtoro no paspeny 13
Pa3pgen 2. Heoprannueckass XuMust
2.1 MeTtasnbl 1
2.2 Hewmetasnbl 1 1
53 CB$13b HEOPraHUUECKUX YU OPraHUUeCKUX 5
' BEIL[eCTB
Wroro nio pasgeny 17
Pazpgen 3. Xumus U KU3Hb
3.1 XUMUS Y )KU3Hb 4
Wroro no pasgeny 4
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 34 2 3
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