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INOSICHUTEJIBHASA 3AIINCKA

Pabouass mporpaMma 1Mo XMMHHM Ha ypOBHe CpefHero o01rero oO6pa3oBaHus
pa3paboraHa Ha ocHoBe ®DeziepasbHOTO 3akKoHa OT 29.12.2012 Ne 273-P3 «06
obpazoBannu B Poccuiickoii Pezepariii», TpeboBaHUi K pe3ybTaTaM OCBOEHMUS
benepanbHOI obpa3oBareibHOI IIPOrPaMMBI CpeHero o0111eT0
obpazoBanus(POIl COO), npeacraBneHHBIX B PefiepaJbHOM TOCYJapCTBEHHOM
obpasoBarenbHOM cTaHzapre COO, ¢ yuérom KoHieniuu Tperno/jaBaHus
yuebHOro TipegMeTa «XuMus» B 0Opa3oBaTeslbHbIX OpraHu3alusx Poccuiickoit
depepaliy, peanu3yHINMX OCHOBHble o0Opa3oBaTe/ibHble TIPOTPaMMbI, |
OCHOBHBIX TIONOKeHUW «CTpaTerud pa3BUTUS BOCIUTaHUA B Poccurickou
®epnepanuu Ha niepuof, 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PP ot
29.05. 2015 Ne 996 - p.).

XuMHUSI Ha ypOBHe YIJIyO/JEHHOTO W3y4YeHUs 3aHUMaeT Ba)KHOE MeCTO B
CHUCTEME eCTeCTBeHHO-HayyHoro ooOpa3oBaHusi yuammxcsa 10-11 kaccos.
W3yuyeHue ripeAMeTa, peaquM3yeMoe B YCJIOBUSIX Au(depeHLMpPOBaHHOrO,
npoduibHOrO 00yueHus, Tpu3BaHO obecrieundTh 00Ije00pa3oBaTeNbLHYI0 U
OOITeKy/IbTYPDHYIO TIOJTOTOBKY BBITYCKHUKOB IIIKOJIb, HEOOXOAUMYIO  [JIsI
a/larTaluy UX K ObICTPO MEHSIFOIIMMCS YC/IOBUSIM JKU3HU B COLIMyMe, a Takxke AJis
MpO/I0/DKeHrs: 00yueHHs1 B OpraHu3alusx MpodeccroHalbHOTO 00pa3oBaHus, B
KOTODPBIX XUMUS SIB/ISIETCS OJJHOW W3 NPUOPUTETHBIX AUCLIUTLIVH.

B mporpaMme 10 XMMWM Ha3HaueHue mpeaMeTa «XHUMHS» T0Tydaer
MoipoOHYI0 ~ WHTepIipeTaldi0 B COOTBETCTBMM C  OCHOBOIIOJIATarolMU
nosioxkeHusimd PI'OC COO o B3auMo00yC/IOBJIEHHOCTU Lieiel, cojeprkaHus,
pe3y/nbTaToB 00ydeHHsi W TpeOOBaHWN K YPOBHIO TOATOTOBKU BBIMTYCKHUKOB.
CBUETeNbCTBOM TOMY SBJ/ISIFOTCSI CJIeYIOLIME BBITIOIHSIEMble TIPOTrpaMMOM TI0
XUMHUU (PYHKIIUU:

e UH(OPMALIMOHHO-MeTO/IUuYecKasi, peanu3alys KOTOpod obecrieunBaeT
TojiyueHre TIpeJCTaB/eHUs O LesisiX, CoJep)KaHuu, oOiledl cTpaTeruu
oOyueHusi, BOCTIUTAHUS U Pa3BUTHs 00YyUarOIIUXCS Cpe/ICTBaMU TTpe/IMeTa,
13y4aeMoro B paMKax KOHKPETHOTO NpouJIs;

e OpraHM3aLMOHHO-IIIAHUPYIOLAs, KOTOpast rpejlycMaTpuBaeT
orpejiesieHe: TIPUHLMIIOB CTPYKTYPHUPOBaHUS M IIOC/Ie[0BaTe/IbHOCTH
M3ydyeHuss yueOHOTO Marepuasia, KOJTMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTepUCTUK; MOJAX0J0B K (DOPMUPOBAHHMIO COZEprKaTelbHOW OCHOBBI
KOHTpPOJISI U OLIeHKHM 0O0pa30BaTe/bHbIX [JOCTMXKeHUW O00ydJaroluxcsi B
pamMKax WTOrOBOM aTTecTalui B (PopmMe eJuHOr0 TroCyAapCTBEHHOIO
5K3aMeHa 10 XUMHUU.

[Tporpamma Aijisi yriy0/1IHHOTO U3YUYeHUs] XUMUU:



e yCTaHAB/IMBAaeT WHBApHAHTHOEe TIpeIMeTHOe COoZiepkaHHWe, 00si3aTeslbHOe
[/ W3yuyeHUsi B paMKaX OT/AeJbHbIX TMpoQuield, MnpegycMaTpUBaeT
pacripefie/ieHMe W CTPYKTypUpOBaHMe ero [0 KJjaccaM, OCHOBHBIM
coZieprKaTe/ibHbIM JIMHUSIM/pa3/iesiaM Kypca;

e [aéT mpUMepHOe pacripefiejieHHe y4eOHOTO BpeMeHH, PeKOMEeHyeMOTO
J/1s1 U3yUeHUsl OTJe/bHBIX TeM;

e TpejjaraeT ITIPUMEPHYIO TIOC/e/I0BaTe/IbHOCTh U3yueHus ydeOHOTO
MaTepuasa C y4éTOM JIOTUKU TOCTPOEHUs] KypcCa, BHYTPUIPEIMETHbIX U
Me>XXIpeAMeTHBIX CBsI3el;

e AT METOAMUYECKYH0 UHTepIIpeTaL1io Lje/iel U 3a/lau u3ydyeHus npegMeta
Ha yr/1y6/IEHHOM ypOBHE C YYETOM COBPEMEHHBIX TIPUOPUTETOB B CHCTEME
cpepHero obimiero 00pa3oBaHUSs, CO/I€P)KaTeJIbHOW  XapaKTepUCTUKU
TJIAHUPYEeMbIX —pe3y/bTaTOB OCBOEHHUSI OCHOBHOW oOpa3oBaTenbHOMU
TIPOrPaMMBI CpeiHero ob1iero obOpa3oBaHus (JITMYHOCTHBIX,
MeTaripe/IMeTHbIX, TIPeIMETHBIX), a TaKXe C yUYEéTOM OCHOBHBIX BH/IOB
yueOHO-TI03HaBaTe/IbHBIX ~ IeMCTBUM  0Oydarolerocss 10 OCBOEHHIO
coJlep>KaHusi TIpe/iMeTa.

[To BceM Ha3BaHHBIM MO3ULUSIM B MpOrpaMMe IO XUMHUH MpeyCMOTpeHa
TIPEeMCTBEHHOCTh C OOyueHHMEM XHUMHHM Ha YpOBHe OCHOBHOIO 0011ero
obOpa3oBaHMs. 3a TIpeJesaMd yCTAHOBJAEHHOW IIPOrpaMMOM 10  XUMHH
o0s13aTelbHOM (MHBApUAHTHOI) COCTaBJISIONEH COZiepyKaHUs yueOHOro IipeaMeTa
«XUMHsI» OCTAéTCs BO3MOYKHOCTh BbIOOpDA €ro BapWaTMBHOM COCTaBJISIOLEH,
KOTOpasi /I0/DKHa OIpeJie/isiThCs B COOTBETCTBUU C HarpaBJeHMeM KOHKDPETHOIO
nipodusisi 00yueHusl.

B cooTBeTCTBUM C KOHUeNTya/JbHbIMU TMoJioKeHusMu PI'OC COO o
Ha3HaueHUM TIpegMeToB 0a30Boro U yriayOJéHHOTO YpOBHeH B CHCTeMe
mddepeHIIMpOBaHHOTO 00yueHUsT Ha YpOBHe cpejHero o0iiero obpa3oBaHMs
XUMHS Ha YPOBHe YI/IyOJIEHHOTO W3y4YeHWs HampaB/ieH Ha peanu3aljiio
TIPEeMCTBEHHOCTH C  TOC/JEAYIOLMM  3TalloM  [OyuYeHUs  XUMUYeCKOro
oOpa3oBaHMsi B paMKax W3y4YeHUs CHelUaJbHbIX eCTeCTBeHHO-HayYHbIX W
XUMUUECKUX JAUCLIUIUIMH B By3aX M OpPraHU3alusix cpeJHero mpodeccroHasbHOTO
obpa3oBaHusi. B 9Toll CBsi3u u3yueHWe TpeAMeTa «XUMUS» OPUEHTHUPOBAHO
NIPeUMYIIIeCTBEHHO Ha  paclidipeHde U yriybjieHHWe  TeopeTUYecKod U
TIPAKTUUeCKOM TIO/ITOTOBKM 00yJarolyxcsi, BbIOpaBILIKX OTpe/ie/IéHHbIN TPOdUIb
o0yJeHMs], B TOM UHCJ/Ie C TIePCIIEKTUBOM TOC/IeYIOIIero mojiyueHus: XMMUUeCKOro
oOpa3oBaHMs B OpraHU3al[UsaX NpodeccruoHanbHOro oOpa3oBaHusa. Hapsay ¢ 3Tum,
B cBere TpeboBanuii ®I'OC COO K IaHUPYEeMBIM pe3y/bTaTaM OCBOEHUS
denepanbHOli 00pa3oBaTe/NlbHOM MpPOTrpaMMbl  CpefiHEro o01ero obGpa3oBaHUs
v3yueHue TipefiMeTa «XUMHsS» OPHEHTHMPOBAHO TakkKe Ha pellleHHe 3ajau



BOCTIMTAHUS W COLMAZIbHOTO Pa3BUTHS O0ydYarommxcsi, Ha (OpMUpOBaHWE y HUX
oOI1lerHTe//IeKTyabHbIX YMeHWH, YMeHUW paljMoHasu3alyuy yueOHOro TpyJAa U
000011I6HHbIX  CITOCOOOB  [JIeATeTbHOCTH, HMERINX  MeXKAUCIUTIMHAPHBIH,
HaJITpeIMeTHBIN XapakTep.

CoCTap/IAOIMMU TIpeMeTa «XHUMHUsI» Ha YPOBHE YI/IyO/JIEHHOTO W3yueHHs
ABJIAIOTCSA  yIyO/iéHHBIe Kypchl — «OpraHuueckass xumusi» u  «OOijasi u
HeopraHuueckasi Xumusi». [Ipy orpezesieHUM MOAXOA0B K 0TOOPY U CTPYKTYPHOMN
OpraHu3allid COZiep)KaHusi 3THUX KypCOB B MpOrpaMMe [0 XWUMHHM 3a OCHOBY
npuHATEl T0/1I0KeHNssT PI'OC COO o pa3muusix 0a30BOro u yray0aéHHOTrO
yPOBHel HU3yueHusi TipeiMeTa.

OcHoBy cogep)aHusi KypcoB «OpraHuueckas xumusi» u «OOujas u
HeOpraHuyeckass XUMHsD» COCTaB/sieT COBOKYITHOCTb IpeJAMETHbIX 3HaHUM W
yMeHUM, OTHOCSIMXCS K 6a30BOMYy YDPOBHIO M3yueHHs TpefMeTa. JTa CHUCTeMa
3HaHUW TI0/y4yaeT oOmnpeJeséHHOe TeopeTUUecKoe [OMOJHEHWE, TMO03BOJISIOLIee
OCO3HAaHHO OCBOUTH CYIIIECTBEHHO OoJbIliuii  00BEM  (PAKTOIOTHMUECKOTO
MaTepuana. Tak, Ha yriayOséHHOM YpOBHe wW3yuyeHHus TpeaMera obecrieueHa
BO3MOXXHOCTh 3HAUUTE/JILHOTO YBeJMueHusi O00bEéMa 3HaHWUM O XUMHUECKUX
jjieMeHTaxX M CBOMCTBax MX COeIMHEHWY Ha OCHOBe pacCIIMpeHusi U yriaybiaeHus
Tipe/iCTaB/eHUA O CTPOEHUM BellleCTBa, XMMUUECKOW CBSI3M M 3aKOHOMEPHOCTSIX
TIpOTeKaHUs peakiyii, pacCMaTpHUBAaeMbIX C TOUKU 3PeHUs] XUMHUUECKON KUHETUKHU
U TepMOJAUHAMUKHU. V3yueHuWe mMepuoAMYecKOoro 3akoHa U Ilepuoguueckoit
CUCTeMbl ~ XMMWUYECKUX  37eMeHTOB  0asupyeTcsi  Ha  COBpeMeHHBIX
KBaHTOBOMEXaHWUYECKUX TpeZICTaBIeHUsIX O CTPOEHUM aToMa. XUMHUUecKas CBSI3b
0OBSICHSIETCSI C TOUKU 3PEeHHsI SHepreTUUecKuX U3MeHeHul 1pu eé o0pa3oBaHUM U
pa3pyllleHnd, a Takke C TOUKH 3peHUs MeXaHU3MOB eé oOpa3oBaHus. V3yueHue
TUTIOB  peakiuii  JorosiHsgeTcs  ¢GOpMHpOBaHWEM  TIpe[cTaB/ieHHN 00
3/IeKTPOXMMHUYECKUX MpoLieccax M 37eKTPO/U3e paciijlaBOB U paCTBOPOB BelL[eCTB.
B Kypce opraHuueckoil XUMWU TPU PaCCMOTPEHUHU DeakKLMOHHOM CIOCOOHOCTH
coeuHEHUN yaessieTcs: ocoboe BHUMaHWe BOMpPOcaM 00 3/1eKTPOHHBIX 3¢ deKTax,
0 B3aMMHOM BJ/IMSIHUM aTOMOB B MOJIeKYJ/laX U MeXaHHW3MaX peakLUi.

Ocoboe 3HaueHWe uMeeT TO, UTO Ha CO/epKaHWe KypCOB XUMHHU
yriy6/IEHHOTO YPOBHS M3yUeHUs /JIs1 K/IaCCOB OTpe/iesIEHHOT0 Tpoduis (TJIaBHBIM
obpa3oM Ha HUX CTPYKTYpy U XapakTep /OIOJHEeHWH K oOIeii cucreme
TipeIMETHBIX 3HAHWI) OKa3bIBalOT B/IMSIHUE CMeXXHble mpeaMeThl. Tak, HarpuMmep,
B COJiep)KaHuM TpejMeTa [i/isl KJ1aCCOB XUMUKO-(pu3ndeckoro npoduss 6osblioe
3HaueHue OyJyT UMeTh 37ieMeHThl yueOHOro marepuasna 1o obimiedt xumuu. [1pu
W3ydYeHUd TIpeiMeTa B JJaHHOM CJiyuae akileHT OyJeT cjenaH Ha OOIIHOCTH
METO/IOB TI03HaHUsI, OOIITHOCTh 3aKOHOB W T€OpUN B XUMHUU U B (PU3MKe: aTOMHO-
MOJIeKy/IsipHasi Teopusi (MOJieKyJ/isipHasi Teopusi B (hM3UKe), 3aKOHbI COXpaHEeHUSs



MacChl M 5HEPryd, 3aKOHbl TEPMOAWHAMMKH, 37€KTPOJIM3a, MpeACcTaBAeHUsi O
CTPOEHWH BelleCTB U Apyroe.

B TO e BpemMsi B cCoOjJepXKaHUW TpeAMeTa [ KIaCCOB XUMHUKO-
6roiornueckoro npoduis OOJBINKA yAe/TbHBIA BeC OyJeT WMeTb OpraHuuecKas
XuMus. B 39TOM  c/iyuae TMpeAOCTaB/sieTCss BO3MOXKHOCTH i Oosiee
00CTOATEeTLHOTO  PACCMOTPEHHsI XWMWYECKOW  OpraHu3al[ii  K/IeTKU  Kak
OMONOrNYecKOl CHUCTeMbl, B COCTaB KOTOPOW BXOZST, K TIpUMepy, TakKue
CTPYKTypHble KOMITOHEHTBI, KaK JIMTIHAbI, OeKd, YrieBobl, HYK/IEUHOBBIE
KUCJIOTbI U Apyrue. [Ipd 3TOM 3HaHHS O COCTaBe U CBOWMCTBAaX IpejCcTaBUTesen
OCHOBHBIX KJ/IaCCOB OpraHWYeCKWX BeIIecTB C/Iy>XKaT OCHOBOW [Jjisi U3yueHUs
CYILIHOCTU MPOL[eCCOB (POTOCUHTE3A, [IbIXaHUsl, TTUII[eBapeHUs.

B mnnaHe ¢opMupOBaHUsSI OCHOB HAyYHOTO MHPOBO33DEHUS], OCBOEHUS
o0IIleHayYHbIX MEeTO/IOB TTI03HAHUS M OTIbITa MPAaKTHUeCKOro MPUMeHeHUs] HayUHbIX
3HaHUW HM3yueHue TpeaMeTa «XUMHs» Ha Yyriay0JéHHOM YpOBHE OCHOBAHO Ha
Me)XTIPDe/IMETHBIX CBSI3SIX C YueOHBIMM TIpeZjMeTaMH, BXOJSIIMMH B COCTaB
npeMeTHBIX o0Osacteli «EcTecTBeHHO-HayuHble TIpeAMeTbl», «MareMaTHKa H
rvH(MopmaTuKa» U «PyCcCKUil SI3bIK U IUTepaTypa».

[Tpn wn3yuyeHnn yuyeOGHOro TmpeamMeTa «XWMHS» Ha YIJIyOJIEHHOM YypOBHE
TaK)Ke, Kak Ha YPOBHE OCHOBHOT'O U cpejiHero o0iiero oopa3oBaHusi (Ha 6a3o0BoM
YPOBHe), 3a/lauel MepBOCTeNeHHOM 3HAUMMOCTHU SIB/ISeTCs ()OpPMUPOBaHHWE OCHOB
HayKM XAMHM Kak 00/acTd COBPEMEHHOTO eCTeCTBO3HaHHs, ITPAKTHUUeCKOM
JlesiTe/TbHOCTU Ue/IoBeKa U OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJ/IbTYphI. PelieHue
3TOM 3aflaud Ha yIVIyOJIEHHOM YypOBHe W3yueHUs TMpeaMeTa IIpeArioJaraer
peanu3alvio TaKuX Liesieu, Kak:

e (¢opMUpoBaHMe TIpe/CTaB/eHUI: O MaTepuaJibHOM €eJJUHCTBE MUPa,
3aKOHOMEPHOCTSIX U TTI03HaBaeMOCTH SIBJIEHUM TIPUPO/bl, O MECTe XUMHUU B
CHUCTeMe eCTeCTBeHHbIX HayK M eé Bejyleil poiud B obecrieueHUU
YCTOMUMBOTO  pa3BUTHS  Ue/iOBeUeCTBa: B  peIIeHHHd  IpobsieM
9KOJIOTMYECKOM, SHepreTHUeCKOW U IMUIleBOi 0e30IMacHOCTH, B pPa3BUTHUHU
MeJULMHbI, CO3JaHUU HOBBIX MaTepuasoB, HOBbIX UCTOUHHWKOB SHEPruH, B
obecrieueHry palOHABLHOTO TIPUPO/OINO/b30BaHus], B (OPMUPOBAHUU
MHDPOBO33peHUsI U 00IIel Ky/JbTypbl UeJOoBeKa, a TakKKe JKOJIOTUYECKU
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3/]J0POBBIO Y TIPUPOJHOU Cpejie;

e OCBOEHME CHCTeMbl 3HaHWM, JeXalquX B OCHOBE XHWMHUUECKOMU
COCTaBJISIFOIIIeN eCTeCTBeHHO-HayUHOW KapTHHBI MUpa: (yHZaMeHTaJTbHbIX
TIOHATUM, 3aKOHOB W TEOPUM XWUMHWH, COBPEMEHHBIX Ipe/JCTaB/JIeHUN O
CTPOEHMH BellleCTBA Ha Ppa3HbIX YPOBHSIX — aTOMHOM, WOHHO-
MOJIEKYJIIPDHOM, ~ HaZIMOJIEKY/ISIDHOM, O  TepMOJAWHAMUUECKUX U
KWHETUYECKUX 3aKOHOMEPHOCTSIX MPOTeKaHWs XUMHYEeCKUX peakluid, O



XUMHUeCKOM PaBHOBECHH, PACTBOPAX U AMCIIEPCHBIX CUCTeMax, 00 00Imx
HayYHbIX MMPUHLIUMNAX XUMUYECKOT0 MMPOM3BO/CTBA;

e (opMHpOBaHUe y oOyyJaroImxcs 0CO3HAaHHOT'O TTIOHUMAaHUSI
BOCTPeOOBAHHOCTH CHCTEMHBIX XUMUUECKUX 3HaHWM /i1 O0ObSICHEHUs
K/TIOUEeBBIX Hleld U MpobsieM COBPeMeHHOW XWMUH, [/ OObSCHeHUs U
TPOTHO3UPOBAHUSA SBJIEHWH, WUMEIOL[MX eCTeCTBEHHO-HAyUHYH IIPUPOJY;
I'PaMOTHOTO pellieHus TIpo0/ieM, CBA3aHHBIX C XUMUeM, MPOrHO3UPOBaHUSI,
aHa/IM3a U OI|eHKH C TIO3ULINK 3KOJI0rMuecKoii 0e30MacHOCTH ITOCIe/[CTBUH
ObLITOBOM U IIPOMU3BOJCTBEHHOM /[IeSITeJTbHOCTH UeJI0BEeKa, CBSI3aHHOM C
XUMUUECKUM TIPOM3BOZCTBOM, WCIIO/Ib30BaHWEM U  IepepaboTKoi
BellleCTB;

e yriybseHWe  TIpeCTaBeHWM O  HAyuyHbIX  MeToJaxX  II03HaHMS,
HeoOXOAUMBIX i TpUOOpeTeHHs YMeHUN OpHeHTHUPOBAThCS B MHpe
BelleCTB M OOBSICHEHUS! XUMHUUECKUX SIBJIEHWM, WMEIOIUX MeCTO B
TIpUpo/ie, B MPAKTUUYECKOU [leITeIbHOCTU U MIOBCeHEBHOU »KU3HHU.

B mnaHe peanusaiuu nepBOOUYepeHBIX BOCIUTATEbHBIX Y Pa3BUBAIOIIUX
GYHKIMM 1[e/IOCTHOM CUCTeMbI CpefHero o0iero oOpa3oBaHUs TIPU W3yUeHUH
npegMeTa «XuUMHUS» Ha yIIyOJIEHHOM ypoBHe 0COOyH0  aKTyaabHOCThb
1pyuoOpeTaroT TakKye 11/ U 3a/laui, Kak:

e BOCMUTaHWe YOEXAEHHOCTH B TI03HABAEMOCTH SIBJIEHUM IIPUPOJIBI,
yBa)KeHHsI K TIPOI[eCCY TBOpUeCTBa B 00/IaCTH TeOpeTHUUeCKUx |
TIPUK/IaJHBIX MCC/IeJOBaHMMA B XWMMHH, (DOPDMHDOBaHWE MUPOBO33DEHUS,
COOTBETCTBYIOILIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTUS HaYKU;

e pa3BUTHE MOTHMBAIMM K OOyUeHHI0O U TI03HAHWIO, CIOCOOHOCTEM K
CaMOKOHTPOJIKO U CaMOBOCIIUTAHWUID  HA  OCHOBE  YCBOEHWMS
o0111e9e/I0BeueCKUX 1{eHHOCTEH;

e pa3BUTHE TO3HABaTe/bHbIX UHTEPECOB, UHTE//IEKTyalbHbIX Y TBOPUYECKUX
criocobHoCTeM oOyuaroluxcs, (GopMHpOBaHHE y HHX CO3HATeTbHOTO
OTHOIIIEHHSI K CcaM000pa30BaHWIO U HeNpephIBHOMY 00pa30BaHUIO Kak
YCJIOBUIO YCHENIHOM MpodecCHoHaNIbHON U 00II[eCTBeHHOH JesiTeTbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3/[0POBbI0 M TOTpPeOHOCTH B
37I0POBOM 00Opase >KW3HU;

e (¢dopMUpOBaHHWE yMeHWM U HaBbIKOB pa3yMHOI'O IIPUPOOIIO/Ib30BaHus,
pa3BUTHE SKOJIOTHUECKOU KY/IbTYPbl, TPUOOpeTeHHe OrbITa 0011[eCTBeHHO-
TI0/Ie3HOM 9KOJIOTUUECKOM iesiTeTbHOCTH.

OO0i11jee UKCIO YacoB, MPeAYCMOTPEHHBIX [/ U3yUeHUs] XUMUU Ha yr/yO/eHHOM
ypOBHe cpeziHero obiero obpa3oBanusi, coctaBniser 204 vacoB: B 10 kmacce —
102 yaca (3 uaca B Hefent0), B 11 knacce — 102 yaca (3 yaca B Hejie/lto).



COAEPXAHUE OBYUEHUSA

10 KJIACC

OPTAHNYECKASA XUMUA

TeopeTuyeckye 0CHOBbI OPraHMUECKOH XMMHH.

[lpegMeT W 3HaueHWe OpPraHUUeCKOM XWMWM, [IpeJiCTaBJieHHue O
MHOT000pa3uy OpraHu4eCcKNX COeJUHeHUH.

ONeKTpOHHOe CTpPOeHHe aToMa yrjepojia: OCHOBHOe U BO30YKAEHHOe
COCTOsIHUAL. BasieHTHble BO3MOXXHOCTM aToma yriepoja. XuMHuecKasi CBsSi3b B
OpPraHUYeCKHUX COeJMHEeHUsX. Tumbl THOpPWAW3ALMM aTOMHBIX OpOUTaneu
yriepozia. Mexanu3mbl 06pa3oBaHHs KOBaJIeHTHOMN CBsi3u (0OMeHHBIN U JOHOPHO-
aKLeNTOPHBINM). TWIbl TiepeKpbIBaHWS AaTOMHBIX oOpOuTaned, O- W T-CBS3M.
OpuHapHasi, BOMHAs U TpoiiHast CBsi3b. CriocoObl pa3phbiBa CBsi3eid B MOJIeKYJ/1aX
opraHuueckux BeirecTB. [loHaTve o cBOOOJHOM pazuKane, Hykieopusie u
snekTpoduIe.

Teopust CTpoeHWss OpraHvueckux coeguHeHunt A.M. bytnepoBa u
COBpeMeHHbIEe TIpe/ICTaB/IeHUs] O CTPYKType MOJIeKyJ/l. 3HaueHrue TeOpUr CTPOeHUs
OpraHhuecKux CcoefiuHeHWHW. MoseKyasipHble W CTPYKTYpHble  (DOPMYJIBI.
CtpykTypHble ¢GOpMy/abl pa3UMUHbIX BUJOB: pa3BEPHyTas, COKpallléHHas,
ckeneTHasi. M3omepusi. Buabl u3oMepum: CTPYKTypHasi, IIPOCTPAHCTBEHHasl.
OnekTpoHHbIe 3Q(deKTbl B MOJIEKYyJ/IaX OpraHu4eCcKuX CoeMHEHUMN (MHAYKTUBHbBIN
Y Me30MepHbIN 3(PQPEeKTHI).

[TpesacTaB/ieHre O KaacCU(PUKAlMA OpraHWYecKux BellecTB. [loHsiTHe O
dbyHKUMOHanbHOU rpymnmne. ["'omosorus. ["'omosioruueckue psigbl. CucteMaTrueckas
HOMeHK/aTypa opraHudeckux coefuHeHui (IUPAC) u TpuBUa/ibHble Ha3BaHUS
OT/le/IbHBIX TIpe/ICTaBUTEJIEM.

OcobeHHOCTH ¥ Kiaccu(UKaiyisi OpraHudyeckux peakijuii. OKuc/IMTenbHO-
BOCCTAHOBUTE/IbHbIE PEaKLIMU B OPraHAYeCKOU XUMUH.

OKCIepuMeHTa/lbHble MeTOZlbl M3YUeHHs BellleCTB U UX [peBpallleHUi:
O3HaKOMJIeHHe C oOpa3ljaMd OpraHUYecKHUX BEIIeCTB W MaTephajaMd Ha HX
OCHOBE, OMbITBI MO TMpEeBpallleHUI0 OpraHWuYeCKUX BeLeCTB TP HarpeBaHUU
(ry1aBsieHye, OOyrMBaHHe W TOpPeHWe), KOHCTPYHMPOBAHHE MOJeIed MOJeKYT
OpraHhYeCKuX BeLecTB.

Yraesogopoanl.

Ankanbl. ['oMonoruueckuii psifi aikaHoB, obijast opMysia, HOMEHK/IATypa U
n30Mepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIeKY/ aJKaHOB, Sp°-
rubpuan3alivs aTOMHbIX opOuTanell yriepoja, O-CBsisb. dusuueckue CBOMCTBa
aJIKaHOB.



XWMHUYeCKre CBOMCTBA aJIKaHOB: peaklWW 3aMelleHusi, M30Mepu3aldu,
JlerIpupoBaHys, LMK/IU3aluy, MUPoJn3a, KpeKuHra, ropenus. IIpescrasinenue o
MexXaHU3Me peakLMi paJjuKaJbHOIO 3aMelLeHus.

Haxosxzaenuve B npupoie. CriocoObl 1oJTyueHUst ¥ IpUMeHeHre a/TKaHOB.

Lluknoankauel. O61jasi hopMysia, HOMeHKIaTypa U uzomepus. Oco6eHHOCTH
CTpPOEHUS] M XUMUUECKUX CBOMCTB MasbiX (LMK/IOMPOMaH, LUK/I00yTaH) W
OOBIUHBIX (LJMK/IOTMEeHTaH, LIMK/IOreKCaH) LMK/I0anKaHOoB. CriocoObl MOMyyeHUs U
TIpUMEHeHUe 1[UK/I0a/IKaHOB.

AnkeHbl. ['oMosiornyeckuii psifi afkeHOB, obmiast (opmysa, HOMeHK/IaTypa.
DJIEKTPOHHOE ¥ TMPOCTPAHCTBEHHOE CTPOEHHWE MOJIEKY/l — ajlKeHOB, Sp’-
rubpuv3alys aTOMHBIX opOuTaneld yriepoga, o- U T-CBs3u. CTPyKTypHas U
reoMerpuyeckass (Luc-TpaHc-) wusomepus. Pu3nUecKMe CBOMCTBA aJIKEHOB.
XyWMHUYeCcKre CBOMCTBA: PeakLUM TPUCOeAVHEHHs, 3aMelleHUs] B (-TI0JI0KeHue
TPy JBOMHOM CBSI3U, TOJMMepH3ald U OKuciaeHus. [lpaBuno MapKOBHUKOBa.
KauecTBeHHble peaklMy Ha JBOWHYIO CBsi3b. CIIOCOOBI MOJ/yueHus: U puMeHeHue
a/IKeHOB.

Ankanuensl. Knaccudukaius ankagueHoB (CONpsyKEHHbIE, U30/IMPOBaHHbIE,
KyMyaupogaHHble). Oco0eHHOCTH 37IeKTPOHHOT'O CTPOEHHSI ¥ XMMUUeCKUX CBOMCTB
COMpsKEHHBIX  AueHoB, 1,2- u  1,4-nipucoegvHenue.  Ilonmmumepusarys
COTIPSDKEHHBIX AeHOB. Croco0bI TIOTyYeHUsl M IPUMeHeHte aJIKaZlueHOB.

Ankunbl. ["'oMonornueckuii psij, ankMHOB, o0irjas opMyia, HOMeHK/IaTypa 1
y30MepHrs. DJIKTPOHHOE U MPOCTPAHCTBEHHOE CTPOeHHe MOJIeKYyJ/ aJlKWUHOB, Sp-
rubpur3alys aTOMHbIX opbuTtaseii yriepoja. dusnyeckue CBOWCTBA aJKWHOB.
XvMHUeCcKre  CBOMCTBA:  peakLUud  [pUCOeIUHEeHUs,  JuMepu3alud |
TpUMepH3aLuy, OKUCIeH . KUC/IOTHBIe CBOMCTBA aTKMHOB, UMEIOL[UX KOHLEBYIO
TPOIHYIO CBsi3b. KauecTBeHHbIE PeaKI[MM Ha TPOHHYIO CBsi3b. CIIOCOOBI MOTydeHUs
Yl TIpUMEHeHUe aJIKWHOB.

Apomatuueckue yrieBofopozbl (apensl). ['omosorvueckuid psifi apeHoB,
ob1iast hopmyia, HOMeHK/IaTypa U u3oMepust. NIeKTPOHHOe U TTPOCTPAHCTBEHHOE
CTpOeHWe MoOJieKy/ibl OeH3o0/a. Pu3nyeckue CBOMCTBA apeHOB. XHMHYeCcKue
CBOMCTBa OeH30/1a ¥ ero rOMOJIOTOB: peaki[uu 3aMellieHus B 6eH30/1bHOM KOJIblie U
yIJIeBOLOPOJAHOM pajivKaje, peakLuu IPUCOeJWHeHUs, OKUC/IeHHWe T[OMOJIOrOB
Gen3omna. IlpexacraBneHrie 00 OpHEHTUPYIOIEM [JEMCTBUM 3aMecTUTeNled B
0eH30/IbHOM KOJIbI]e Ha TIpUMepe ajKWIbHBIX PpaJUKaoB, KapOOKCH/IbHOM,
T'U/IPOKCUIbHOM, aMWHO- M HUTPOTPYIIbI, aTOMOB TrasioreHoB. OcobeHHOCTH
XUMUAYECKUX CBOMCTB cTHpoJa. [Tomimepusaius ctuposa. CrocoObl momyyeHus: u
TpYMeHeHUe apoOMaTUUeCKUX yrjeBoA0pOJ0B.

[Tpupoanbiii ra3. [TonyTHele HedTsiHbIe ra3bl. HedTh U eé mpoucxoxieHue.
KaMeHHbIN yronb ¥ NpoAyKThl ero nepepabotku. Criocobwl nepepaboTku HePTH:



TeperoHKa, KpPeKWHr (TepMUYeCcKul, KaTaJUuTU4YeCKuil), pUOPMUHT, MUPOIU3.
[TpoaykThl epepaboTKu HePTU, UX TIPUMEHeHNe B TIPOMBIILIJIEHHOCTH U B OBITY.

['eHeTHUeCKas CBSI3b MEX/Y Pa3/IMUHBIMU K/laCCaMH yTJI€EBOAOPO/IOB.

ONeKTPOHHOe CTpPOeHHe TajIoreHIIPOU3BO/HBIX YIJIeBOJOPOAOB. Peakuuu
3aMellleHMsI TajoreHa Ha TUAPOKCOTpPYyNMny, HUTPOTpynmy, LIMAHOTPYIIIY,
amuHorpynny. [lelicTBe Ha Tra/JIOTeHNPOM3BOHbIE BOJAHOTO U CIHUPTOBOTO
pacTBopa Iiénoud. B3aumonencTBUe AUrasoreHajJkaHOB C MarHWeM U LIMHKOM.
[Tonstue 0 MeTas/VI00praHuYeCcKrux COeJIMHEeHUSIX. Vcrnionb3oBanve
raJIOTeHTIPOM3BOAHBIX  YIJIEBOJIOPOZOB B OBbITY, TexXHWKe U TIPU CHUHTe3e
OpraHuYecKuX BeILeCTB.

OKcrepuMeHTa/lbHble MeTOZlbl M3YyueHHWsl BellleCTB U WX [peBpallleHUi:
y3yuyeHue (r3UUeCKUX CBOWCTB YIJIeBOJOPOJOB (PaCTBOPUMOCTH), KaueCTBeHHbIX
peakiiii yI/IeBO/IOPOZIOB PAa3IMUHbLIX KaaccoB (obeciBeuriBaHHE OpOMHOM WM
VOJHOM BOJbI, pacTBOpa IepMaHraHaTa Kajus, B3aUMOJEWCTBHE alleTWieHa C
aMMHayHbIM pacTBOpoM oOKcuja cepebpa(l)), kauecTBeHHoe OOHapy>kKeHHe
yrjiepoja ¥ BOJOpPOZAa B OpraHWuYeCKUX BelllecTBaX, IIOyYeHHe 3TUeHa |
M3yueHWe ero CBOMCTB, O3HaKOMJieHWe C KoJineKiusaMu «HedbTb» U «Yromb», C
oOpa3ljaMM TlaCTMacc, KayuyykoB U pe3uHbl, MOJe/IMPOBaHHe MOJIeKYI
yI/1I€EBOA0PO/IOB Y Ta/IOreHNPOM3BOJHBIX yTJIEBOJOPO/IOB.

Kucnopopcoaepxaigyue opraHuyeckye coeJUHeHH.

[TpesenbHble OAHOATOMHBbIe CHUPThl. CTpoeHue MoOJeKya (Ha Tipumepe
MeTaHOojia W 9TaHosa). ['omosiornyeckuii psii, obimias ¢dopMyia, U30Mepwus,
HOMEHK/JaTypa W Kkiaccuukauusg. Dusuyeckue CBOWCTBA  MpeJesbHbIX
OJHOATOMHBIX CIUPTOB. BoJopoiHbIe CBA3M MeXAYy MOJIeKYJlaMd CITMPTOB.
XyMHUUeCKUe CBOMCTBAa: peaklUWU 3aMelleHusi, JerujpaTaljud, OKHCIeHUs,
B3aMMO/IEICTBME C  OpPraHUWYeCKUMHW W  HEOpraHWYeCKUMU  KUCJIOTaMH.
KauecTBeHHas peakiysi Ha OJJHOATOMHbIe COUPTHI. [leiicTBMe 3TaHO/Ia U MeTaHoJIa
Ha opraHusM uesioBeka. CriocoObl TIOyueHUssT U TIPUMeHeHHe O/[HOATOMHBIX
CIIUPTOB.

[TpocTbie 3¢upbl, HOMeHK/IaTypa U u3oMepus. OcobeHHOCTH (H3UUeCKUX U
XUMUUECKHX CBOMCTB.

MHoroatoMHble CHOUPTbI — 3TWIEHIVIMKO/Ib W TCaulepuH. Pusnueckue U
XUMUYeCKre CBOMCTBA: peakl[uu 3aMellleHus], B3aUMO/eiCTBre C OpraHuueCKUMHU
M HeOpraHhyecKWMM KHC/I0TaMM, KayeCTBEeHHasi peaklusi Ha MHOr0aTOMHbIE
crupthl. [lpesacraBieHre 0 MexaHW3Me DeakLMWd HYK/IeO(QUIbHOrO 3aMeLeHUs.
HeiictBue Ha opraHu3Mm uesnoBeka. CriocoObl TIOMy4YeHUss W TIpPUMeHeHHe
MHOT0aTOMHBIX CITUPTOB.

@®eHosi. CTpoeHWe MOJEKY/bl, B3aUMHOE BJIMSHUE TUAPOKCOTPYIIIbI U
OeH3onbHOrO sifipa. ®usnueckue cBoiicTBa (peHona. OcoOEHHOCTH XUMHUYECKUX



CBOMCTB (peHosa. KauecTBeHHble peakuyd Ha (eHos. TokcHyHOCTH (heHona.
Crioco0bI rostyueHus U ipuMeHeHue ¢eHona. @enondopmanbieruiHas cMoJa.

KapboHuibHbIe COeZIMHEHUsI — a/lbJieTU/bl U KeTOHbI. JJIEKTPOHHOE CTPOeHue
KapOboHWIBHOMN TpyTinbl. ['oMosioruueckye psifibl anbJeru[oB U KeTOHOB, 00Iast
¢dopMyna, M3oMepuss U HOMeHK/IaTypa. Pusmyeckue CBOWCTBA abJervuioB U
KeTOHOB. XMMMUeCKWe CBOWCTBA  aJbJerMJoB U  KETOHOB:  peakLuu
npucoeaviHeHrs. OKUCIeHYe a/lbJeru/ioB, KaueCTBeHHbIe Peakliiy Ha ajibAerubl.
Crioco06bI 1osTyueHus ¥ IpUMeHeHUe ajbJeruzioB U KeTOHOB.

OZIHOOCHOBHBIe TipefiesibHble KApOOHOBbIE KUC/IOThl. OCOOEHHOCTH CTPOeHUS
MOJIeKyJ1 KapOOHOBBIX KMCJIOT. MI3oMepust 1 HOMeHK/IaTypa. Pr3nyeckue CBOMCTBa
O/THOOCHOBHBIX TIpejle/IbHbIX KapOOHOBBIX KUCIOT. BoJopojHble CBSI3U MeXIy
MOJIeKy/laMU KapOOHOBBIX KHUC/IOT. XMMHUUeCKHe CBOWMCTBA: KUC/IOTHbIE CBOMCTBA,
peakiusi 3TepuUKaLMM, peaklydud C ydacTheM YIJeBOJOPOAHOIrO pajuKasa.
OcobeHHOCTH CBOWCTB MypaBbHMHOW KUC/IOTHI. [loHATHE O TPOM3BOJAHBIX
KapOOHOBBIX KUCJOT — CAOXKHBIX 3¢upax. MHoroobpasue KapOOHOBBIX KHCIOT.
OcobeHHOCTH CBOWCTB Herpe/ie/IbHbIX W apOMaTHUYeCKUX KapOOHOBBIX KHCJIOT,
JVKapOOHOBBIX KUC/IOT, TUJPOKCUKAPOOHOBBIX KUC/OT. [IpescTaBuTeM BBICLINX
KapOOHOBBIX KHC/IOT: CTeapyuHOBasl, MaJbMWUTHMHOBasl, OJIEMHOBas, /UHO/e8ds,
JIUHO/MeHOB8as KUCIoThl. CriocoObl ToJTyueHus: U puMeHeHre KapOOHOBBIX KUCJIOT.

Cnoxsble 3¢upbl. ['omonoruueckuii psij, obias ¢opmysia, HU3oMepusi u
HOMeHK/IaTypa. ®Pusnueckue W XMMUYeCKHe CBOMCTBA: TMJPO/IM3 B KUCIOW U
1[e/I0OYHOM Ccpeje.

Kupsbl. CTpoeHue, pusnyeckue U XUMUUYeCKre CBOMCTBA )KUPOB: THAPO/N3 B
KUCJION U 11jesiouHol cpefie. OcoOOeHHOCTH CBOMCTB >KHUPOB, CO/IePKaIlUX OCTAaTKU
HerpeJe/IbHbIX KUPHBIX KUCIO0T. JKUpbI B IPUPO/E.

MBbI/1a KaK COJTH BBICIIMX KapOOHOBBIX KHC/IOT, MX MOOIIee fieficTBHe.

OO0111ast XapakTeprCTHKa yriaeBozioB. Knaccudukaius yrieBoioB (MOHO-, -
U TiosMcaxapujpbl). MoHocaxapuAbl: TUIFOKO3a, (PpyKTo3a, rasakros3a, pubo3a,
ne3okcrpubosa. @usmueckrde CBOMCTBA M Haxox/eHWe B mpupofe. PoTocuHTes.
XUMUYecKre CBOMCTBA IJIFOKO3bl: PeakLjuM C y4aCTUeM CIUPTOBBIX U a/lbJeruHON
rpymnrn, COUPTOBOE W MOJIOYHOKHC/IOe OpokeHue. [IpuMmeHeHUe T/IFOKO3bI, €&
3HaueHUe B )KU3HeZesaTelbHOCTA opraHu3ma. [ucaxapyubl: caxaposa, MaabTo3a U
nakTo3a. BoccraHaBnvBarole 1 HeBOCCTaHaB/IMBAKOLIUe Aucaxapuzel. I'naponus
nucaxapuzioB. HaxoxxzeHue B npupoje v npuMeHeHue. [lommcaxapuzbl: Kpaxmal,
IJIMKOTeH U Uesuitosio3a. CTpoeHMe MaKpPOMOJIEKY/ KpaxMmasa, IJIMKOreHa W
Le/Tto03bl.  du3nueckre CBOMCTBA Kpaxmaja M Le/UTHJIO3bl. XHUMHYeCcKue
CBOMCTBAa Kpaxmasa: TWJpO/u3, KaueCTBeHHasl peaklus C MOJO0M. XHUMHYeCKue
CBOWCTBA 1|eJUTI0JIO3bl: TW/PO/U3, ToiyueHre 3¢upoB Le/ntoio3bl. [ToHsaTue o6
HCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a, alleTaTHbIN IIEK).



OKCIlepUMeHTa/lbHble MeTO/bl M3yYeHHs BellleCTB U WX IpeBpalljeHUi:
PacTBOPUMOCTb Pa3/IMYHbIX CIIUPTOB B BOJle, B3aUMO/EMCTBHUE 3TaHOJIa C HAaTpUeM,
OKHMC/IeHWe 3TWU/IOBOr0 CIMPTa B ajlbJeruj, Ha pacKajéHHOM MeJHOM MPOBOJIOKE,
OKHMC/IeHWe 3TWIOBOIO CHHUpPTa JUXPOMATOM Kaius (BO3MOXHO MCIIOJ/Ib30BaHUE
BH/leOMaTepuasoB), KaueCTBEeHHble peaklMu Ha anbJerujpl (C TUAPOKCUAOM
muammuHcepebpa(l) w  rugpokcuaom  Menu(Il)), peakiusi T/MIlepUHA C
ruapokcugom Megu(Il), xummuyeckue CBOWCTBA pacTBOpa YKCYCHOW KHCJIOTHI,
B3aMMO/IEICTBUE pacTBOpa IJIIOKO3bl C rufpokcuzoM Menu(ll), BlaumopericTBue
Kpaxmasja C UOJOM, pellleHHe SKCIepMMeHTalbHbIX 3a7au no TeMaM «CHHUPTHI U
beHombl», «KapboHOBBIE KUC/TOTBL. CJ10’KHBIE 3(HPBD».

A3oTco/epxaliyue OpraHMuecKue coeiiHeHusI.

AMUHBI — OpraHdvyeckue TpOW3BOJHbIe aMMHuakKa. Knaccugukanuss aMUHOB:
anidaTtvyeckue W apomaThuyeckye; IepBHYHble, BTOPUYHbIE U TpPETHUYHBIE.
Crpoenuie MoJiekys, obijasi ¢opmysa, “30Mepusi, HOMEHK/IaTypa U (usnueckue
CBOMCTBa. XMMHYECKOe CBOWCTBA aav(aTHUUeCKUX aMHUHOB: OCHOBHbIE CBOMCTBA,
aJIKUIMPOBaHue, B3aMMOJIEUCTBUE TEePBUYHBIX aMUHOB C a30THCTOW KHC/IOTOM.
Cosv afnKriIaMMOHUS.

AHWIMH — T1pejCTaBUTe/lb aMMHOB apomaThueckoro psiga. CrpoeHue
aHwIvMHa. B3avMHoe BiusiHMe TPYIIN aTOMOB B MoOJjieKyJie aHuinHa. OcobeHHOCTU
XUMUAYECKUX CBOWCTB aHWIMHa. KauecTBeHHbIe peakiuu Ha aHWIMH. CriocoObl
MOJIyueHUs1 M TMpUMeHeHWe anudaTUUeCKUX amMuHOB. [losyueHue aHWIMHA U3
HUTpPOOEH30/1a.

AmuHOKUCI0TEL. HOMeHK1aTypa u usomepus. OTesbHbIe IpeCTaBUTeNH o-
AMUHOKHWC/IOT:  TJIMUWH, ajaHMH. ®usnueckre CBOUCTBA aMWHOKUCJIOT.
XUMUYecKkue CBOWCTBA aMHHOKMC/IOT KakK aM(OTepHbIX  OpraHMYeCcKUX
COeZIMHeHMM, peakLUs T[OJMKOH/eHcalyy, obOpa3oBaHUe TMeNTUJHOW CBSI3U.
Bbuonoruyeckoe 3HaueHrne aMUHOKUCIOT. CHUHTE3 U THJPOJIU3 NeNTH/O0B.

benku Kak TpupojHble mnojivMepsl. IlepBuuHasi, BTOpUYHAsi U TpeTUUYHas
cTpykTrypa OenkoB. XuUMHYeCKWe CBONCTBa OenKOB: TU/PO/W3, [eHaTypaLus,
KayeCTBeHHbIe peakLiMu Ha OesKu.

OKCrepyMeHTa/lbHble MeTOZbl W3yUeHHs BeL|eCTB W WX MpeBpalleHHUM:
pacTBopeHWe Oe/KOB B BOjie, JeHaTypalusi OefkoB TIpM HarpeBaHUM, I[BETHbIE
peakuyyd Ha OenKd, pellleHHMe SKCIepUMEHTaAbHbIX 3aJau 10 TeMaM
«A3oTCcogeprkaljie OpraHuyeckKue COeIUHeHUS» U «Pacro3HaBaHue
OpraHUYeCcKuX COeUHEHUN.

BbICOKOMOJIeKY/IIpHbIE COe/JUHEHMS.

OcCHOBHbIE MOHATUSI XMMHK BBICOKOMOJIEKYJ/ISIPHBIX COeJUHEHU: MOHOMep,
110JIMMep, CTPYKTYPHOE 3BEHO, CTeleHb I0JIMMepU3aluy, CpeiHss MOJeKyJ/IsipHas



Macca. OCHOBHble MeTOZbl CHHTE3a BbICOKOMOJIEKYJISIPHBIX COeJUHEHUNd —
MoJIMMepHr3aLusi U MOJMKOH/eH Calusl.

[TonvumepHble MaTepuasbl. [lnacTMacchl  (TTOUATHIEH, TIOJUIIPOIIAJIEH,
TIOJIUBUHUIX/IOPHU/,  TIOJTMCTUPOJI,  TTOIMMETH/IMEeTaKpuIaT, TI0JMKapOoHaTHl,
nosimaTUIeHTepedTanart). Y Triusaius U nepepaboTKa rmiacTHKa.

DnacToMephl: HaTypa/IbHbIU KayuyK, CUHTETUYeCKre KayuyKu
(OyTa/sirieHOBBIM, XJIOPOITPEHOBBIM, N30TTPEHOBbIN) U CUIUKOHBI. Pe3uHa.

BonokHa: HaTypa/ibHble (XJIOMOK, IIePCTh, IIE/K), UCKYCCTBeHHbIe (BHUCKO3a,
aljeTaTHOe BOJIOKHO), CUHTeTAYeCKHe (KarpoH U JIaBCaH).

[Tonmmepsl CrieLaibHOTrO Ha3HaueHUsI (Tednon, KeBJjiap,
3JIEKTPOITPOBO/ISIIHE TI0JIMMEpPhI, Oropa3araeMble MOMMephI).

OKcrepyMeHTa/lbHble MeTO/Ibl U3yueHWsl BeleCcTB U MX TpeBpalljeHul:
03HaKOMJIeHHe C 00pa3iiaMu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIaCTMAcC,
KayuyyKOB, pellleHWe 5KCIIepUMeHTalbHbIX 3aZiau 1o Teme «Pacrio3HaBaHue
T71IaCTMAcC U BOJIOKOHY.

PacuéTHbie 3aaum.

HaxoxJeHue MOJeKy/asIpHOM (OpPMyJibl OpPraHAYecKOro COeJMHeHHUs TI0
MacCOBbIM  [JIOJIAM  37IEMEHTOB, BXOJSAILIMX B €ro COCTaB, HaxXOXJeHHue
MOJIEKYJIIPHOM (DOPMYJIbI OpraHWYecKOro coequHeHUss 1o Macce (006bémy)
MIPOAYKTOB CTOPaHMs], TI0 KOJMYeCTBY BelecTBa (Macce, 00BEMY) TIPOAYKTOB
peaklid W/WIU WCXOJHBIX BelIeCTB, YCTaHOBJEHWE CTPYKTYPHOU (DOpPMYJIbI
OpPraHUYecKOTO BellleCTBAa Ha OCHOBE ero XMMHUeCKUX CBOWCTB WM CIIOCOOOB
TIO/TyueHUsi, OIpejieJieHre IO BbIXO/la MPOAYKTa peaklM OT TeOpeTUUeCKH
BO3MOJKHOTO.

MesxripeimMeTHbIe CBA3M.

Peanu3zauyst MeXXnpeIMeTHBIX CBsI3€M MPU U3yUeHWH OPraHuYeCcKOW XUMHUU B
10 knacce ocyliecTB/sieTCsl 4epe3 MCIOb30BaHUe KakK OOIIUX eCTeCTBEeHHO-
HayUHbIX TIOHSATUM, TaK W TIOHSATHM, TIPUHATBIX B OT/E/bHBIX TIpeJMeTax
eCTeCTBeHHO-HayUHOr0 1UK/Ia.

OOb1iue ecTeCTBeHHO-HayUHbIe TIOHATHS: sIBJIeHWe, HAy4YHbIN (DaKT, TUIIOTe3a,
Teopusi, 3aKOH, aHalu3, CUHTe3, Kaaccudukaiusi, HabiojeHve, H3MepeHue,
9KCIIePUMEHT, MO/le/ib, MO/le/TMPOBaHUeE.

dusrka: Marepusi, aroM, 93JeKTPOH, T[IPOTOH, HEWTPOH, MOJIeKy/a,
JHepreTUYeCKUii ypOBeHb, BeIeCTBO, Te0, O0OBEM, arperatHoe COCTOSTHHE
Bell[eCcTBa, (U3nMuecKkre Be/JIMUMHBI, €JUHHUIIbI WM3MepeHHs, CKOPOCThb, 3HEpIus,
Macca.

Buosiorusi: KneTka, OpraHu3M, SJKOCHCTeMa, Ouocdepa, MeTabosm3M,
Hac/ieJCTBEHHOCTb, aBTOTPO(HBIN U TreTepOTPOdHBIA THUM MUTaHHUs, OpoO’keHue,



dotocuHTe3, bixaHue, OenKW, YIJIEBOAbI, >KUPBI, HYK/JIEUHOBbIE KHCJIOTHI,
(hepMeHTHI.

['eorpadusi: mosie3Hble WCKOTaeMble, TOTIIUBO.

TexHosorys: MUIleBble TPOAYKTbI, OCHOBBI pallMOHAJBHOIO MUTaHUS,
MOIOII[Me CPe/ICTBa, MaTeprasbl U3 UCKYCCTBEHHBIX U CUHTETUUYECKHX BOJIOKOH.

11 KJTIACC

OBIIAA N HEOPTAHNYECKAA XUMUSA

‘Teopernueckue 0CHOBbI XUMUM.

AtoM. CocTaB aTOMHBIX sifiep. XUMHUUecKui 3eMeHT. M3oTonbl. CTpoeHue
3JIEKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBbIE UHC/IA. DHEpPreTUYecKrue yYpOBHU H
MolypOBHU. ATOMHBIe opbuTanu. Kiaccudukaiiys XuMuuecKrix 3/1eMeHTOB (S-, p-,
d-, f-o;memenTsi). PacripeseneHrie 3/IeKTPOHOB TI0 AaTOMHBIM — OpOUTAsIsIM.
OeKTPOHHbIe KOH(PUTYpallik aTOMOB 3/IeMEHTOB ePBOr0—4eTBEPTOrO MEePUO/0B
B OCHOBHOM U BO30YKIEHHOM COCTOSTHMM, 3JIEKTPOHHBIE KOH(PUrypaliyd HWOHOB.
OJIeKTPOOTPULIATE/IbHOCT.

[Teprognueckuii 3aK0H U Ilepuoanueckass cucteMa XUMUYECKUX 3JIEMEHTOB
O.U. MenpeneeBa. CBg3b Mepuoiueckoro 3akoHa M Ileproueckor CHUCTeMBbI
XMMUUECKUX 37IEMEHTOB C COBDEMEHHOW TeOpuel CTPOEHUs] aTOMOB.
3aKOHOMepPHOCTU W3MeHEeHHsI CBOMCTB XUMHUUYEeCKUX JIEeMEHTOB ¥ 00pa3yeMbIX UMH
MPOCTBIX U C/JAOXKHBIX BelecTs [0 TIpylraM U IepuogaM. 3HayeHue
repuoauueckoro 3akoHa /I.11. MeH/eseeBa.

Xvumuyeckass CB3b. Buabpl XWMHYECKOW CBSI3U: KOBaJIeHTHasl, WOHHas,
MeTa/sTueckas. MexaHu3mbl 00pa30oBaHMWsSI KOBA/IEHTHOW CBs3U: OOMeHHbBIH U
JIOHOPHO-aKLeNTOPHBIK. DHepPrus v JjiMHa CBsi3u. [10/19pHOCTD, HaNpaBIeHHOCTh U
HaChI[aeMOCTb KOBa/JIeHTHOW CBs3U. KpaTHble cBsisu. BogopogHasi CBs3b.
MeXxMOoeKy/IsipHble B3auMOZeHCTBUSI.

BasieHTHOCTE W BajleHTHble BO3MOXXHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYDPbI MOJIEKYJI C UX T€OMETPUUECKMM CTPOEHHEM (Ha TIpUMepe coeIMHeHUN
3/7IeMEHTOB BTOPOTO TIepUO/A).

[IpencraBieHre 0 KOMIUIEKCHBIX coeliHeHHsX. COCTaB KOMIIEKCHOTO MOHaA:
KOMIlIeKcoobpa3oBaTesib, JMraHAbl. 3HaueHWe KOMIIJIEKCHBIX —COeMHEeHUH.
[ToHsATHE 0 KOOPAUHALMOHHON XUMUHU.

BemmjectBa MOJIEKY/IIPHOTO YW HEMOJIEKYJ/IIDHOTO  CTPOeHusl.  Turibl
KPUCTA/JIMYECKUX PELIETOK (CTPYKTYP) U CBOMCTBA BELECTB.

[ToHaTtue o gucnepcHbix cuctemax. VicTuHHbIe pacTBOphl. [IpeacraBienve o
KOJ/UIOUIHBIX pacTBopaxX. CrocoObl BbIpakeHWsi KOHLIEHTPALIUd pacTBOPOB:
MaccoBas Zi0Jis BellleCTBa B paCTBOpe, MOJIsipHasi KOHLieHTpauus. HacblleHHbIe U
HeHachbIleHHbIe paCTBOPbI, pACTBOPUMOCTb. KpucTasiioruaparsl.



Knaccudukaiiyusi 1 HOMeHK/IaTypa HeopraHuueckux BelecTB. TpuUBHabHbie
Ha3BaHUs OT/le/IbHBIX NIpe/ICTaBUTe/eld HeOPraHUUeCKUX BellecTB.

Krnaccudukaiuysi XMMUUeCKUX peakiuil B HeOpPraHW4YeCckKOM W OpraHUuYecKou
XUMUHU. 3aKOH COXpPaHEHUs1 MacChl BeleCTB; 3aKOH COXPaHeHHs W MpeBpalleHust
HEepPruu TMpU XUMUUECKUX peaklysx. TersioBble 3G (heKTbl XMMUUYECKHUX peakiui.
TepmMoxuMUuecKrie ypaBHEHUSI.

CKOpOCTb XMMUUECKOU peakLiM, e€ 3aBUCUMOCTb OT Pa3/IMYHbIX (PaKTOPOB.
["oMoreHHbIe ¥ reTeporeHHble peakiuu. Katanus v KaTtaau3aTopsl.

ObpaTtumbie 1 HeoOpaTHUMbIe peakiiyi. XUMHUeCckoe paBHOBecHe. KoHcTaHTa
XUMUYECKOTO paBHOBecHsi. PakTOpbl, BAMUSIOL[ME Ha TOJIOXKEHWE XUMHUECKOTro
pPaBHOBECHS: TeMIlepaTypa, /laB/ieHHe M KOHLIeHTpalWX BelleCTB, YUaCTBYIOL[UX B
peakuuu. [Ipuniun Jle IlaTesnbe.

OnekTponMtiyeckass gucconyaius. CuibHble YW C1abble  3/1€KTPOUTHI.
Crenenb gucconuainuu. Cpefia BOAHBIX pacTBOPOB: KHWC/IOTHasi, HeWTpasbHas,
ujenouHas. Bomopoassiii okaszatenb (pH) pactBopa. ['maposu3 coneit. Peakijuu
MOHHOTO 0OMeHa.

OKUC/IMTeTbHO-BOCCTAHOBUTE/IbHBIE  peakuyu.  CTereHb  OKUC/IEHUS.
Oxkuc/ivMTenb M BOCCTaHOBUTeNb. Ilpoliecchl OKWC/IEHUSI W BOCCTaHOBJIEHMS.
BakHeilllllie OKUCIUTEeIM W BOCCTAHOBUTENW. MeToJ 3/1eKTPOHHOro OasaHca.
ONeKTpoJIM3 pacTBOPOB U PacIylaBOB BeLEeCTB.

OKcrepyMeHTa/lbHble MeTOZbl U3yueHWs BeleCTB U UX TpeBpallleHuM:
pa3/io’keHuWe TepoKcHJa BOAOpPOJAa B MPUCYTCTBMM KaTaav3aTopa, MOJenu
KPUCTa/I/TMUeCKUX PellETOK, MPOBe/ieHre peaki[iii MOHHOTO 0OMeHa, orpezesieHue
CpeZibl pacTBOPOB C TMOMOLIbI0 WH/JWKATOPOB, U3yYeHWe BJIUSHUS Pa3INuUHbIX
(akTOpOB Ha CKOpPOCTb XWMHUYECKOW peakl[ud U TI0JI0)KeHHe XUMUUeCKOro
pPaBHOBECHSI.

Heoprannueckas xumus.

[Tonoxxenne Hemera/uioB B [lepuoanueckord cuUCTeMe  XWUMHUYECKUX
ynemeHToB .. MeH/jeneeBa © 0COOEHHOCTH CTPOEHUS MX aTOMOB. Pu3nyeckue
CBOMCTBa HEMeTa/I/IOB. AJIJIOTPONUSI HeEMeTa/UIOB (Ha MpuUMepe KUCJI0poJa, Cephbl,
docdopa u yriepoza).

Bopopoa. Ilonyuenuve, (usnueckrne U XWUMHUECKHME CBOMCTBA: peakLyu C
MeTa/uylaMU U  HeMeTa//laMM, BOCCTAaHOBUTE/IbHbIE CBOMCTBa. [ 'WApU.BI.
Ton/vBHbBIE 37IEMEHTBI.

[aymorenbl. HaxoxxzgeHve B TIpUpojie, CriocoObl mosyueHus, dhu3uveckue U
XUMUYeCcKre CBoKMCTBa. ['asoreHoBogopozbl. BakHelive KUCIOpOACOepKallye
coeuHeHUs TasioreHOB. JlabopaTopHbie ¥ MPOMBIIIIEHHbIE CTIOCOOBI MTOTyUYeHUs
rasioreHoB. [IprMeHeHue rajoreHoB U UX COeIMHEHUM.



Kucnopog, o030H. JlabopaTopHble W TPOMBIIIEHHBIE CIIOCOOBI TIOMyUeHUs
KUciopoga. dusnueckre U XWUMUUECKMEe CBOMCTBA U MPUMEHeHWe KHC/I0poJa U
030Ha. OKCUZBI U TTePpOKCUABI.

Cepa. Haxoxpenue B Tipupojie, CrocoObl TronydeHus, Gu3nueckKie U
xumuyeckue cBoiictBa. CepoBogopoa, cyabuabl. Okcup cepwi(IV), okcup
cepbi(VI). CepHuctas ¥ cepHasi KUCJIOTbI U WX cod. OCOOEHHOCTU CBOMCTB
cepHoU KUC/IOThI. [IprMeHeHre cepbl U eé coeZiUHeHUN.

A3otr. HaxoxkaeHwie B TIpUpofie, CIOCOOBI TOMyueHHs, (u3nUeckue u
XMMUYeCKre CBOMCTBA. AMMMaK, HUTpUIbl. OKCH/Ibl a30Ta. A30THUCTast U a30THas
KUC/IOTBI U UX cosii. Oco6eHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHue a3oTa
U ero coeZiIuHeHU. A30THbIe y00peHuUs..

docdhop. HaxoxgeHue B MpHUPOZE, CIOCOOBI ToayueHUs, (usnueckre U
xummudeckue cBoiictBa. Dochuabt u docdun. Oxcuabl docdopa, dochopHas
KUcaoTa U eé cond. IlpumeHeHuwe Qocdopa u ero coefuHeHul. PochopHble
yao6peHus.

Yrnepoji, HaxoXAeHWe B Tpupojie. AJIJIOTPOMHbIe  MOZAUMDUKALIUM.
dusnyeckie W XUMHUYECKWe CBOWCTBA TIPOCTBIX BeIecTB, 0Opa30BaHHBIX
yraepogom. Okcup yraepopa(ll), okcup yrnepopa(IV), yronbHasi kuciota U eé
co/id. AKTUBUPOBaHHBIN yroyb, afcopOiusa. ®ysnepeHbl, rpadeH, yrjepo/Hble
HaHOTPYOKu. IIpriMeHeHHe TMPOCTHIX BEIeCcTB, 00pPa30BaHHBIX YTIEPO/IOM, U €r0
CcoeJMHEeHUH.

Kpemnuii. HaxoxzeHure B TpUpPOZe, CrOCOObI ToJsiyueHus, Gu3nueckie U
xuMuueckre couictBa. Okcup KpeMHusi(IV), KpeMHUeBasi KUC/I0Ta, CUIMKATHI.
[TpumeHeHHe KpeMHUs U ero coefiuHeHui. CTeK/10, ero rnojayueHue, BU/bl CTEK/IA.

[TonoxxeHue MeTasuioB B Ilepuo/iuueckoii cucTeMe XMMHUUYECKUX 3/1€EMEHTOB.
OcobeHHOCTH CTpPOEeHMsI 3JIEKTPOHHBIX 000/I04eK aTOMOB MeTasuioB. OOrue
dbu3nueckue CBOMCTBa MeTa/vioB. [IprMeHeHHe MeTa/JIOB B ObITY U TeXHUKe.
CniaBbl MeTaslIoB.

ONeKTPOXUMUYECKUN psifi HamlpsbkeHud MeTasuioB. OO1iye  criocoOsl

TIOJTyYeHUst MeTaJl/ioB: TUIpOMeTaIyprusi, MMpOMeTaslTyprus,
sniekTpoMeTa/uiyprusi. [loHsitTue o Koppo3uu MeTasuioB. CrocoObl 3allydThl OT
KOPPO3UH.

OO6mass xapakTepucTvka MeTannoB IA-rpymmbl [lepuoguueckoil CUCTeMBI
XUMUUECKHUX SjleMeHTOB. HaTpuii u Kamui: 1nonyueHue, (Qu3Myeckue W
XUMUYECKHEe CBOMCTBA, IPUMEHEHME TIPOCTHIX BELLeCTB U UX COeJMHEHHUH.

O6miass xapakrepuctuka meta/uioB IIA-rpynmbr Ilepuoguueckoil CHUCTEMBI
XUMUUECKHUX 3JIEeMEHTOB. MarHuil M KajabLUi: TMojyueHue, (Qusnyeckue u
XUMHYeCKre CBOMCTBA, IIPUMEHeHMe TIIPOCThIX BeLleCTB U HUX COeJUHEeHUM.
JKécTkoCTh BOJbI U CTIOCOOBI €€ yCTpaHeHusl.



ATIOMUHUN: TI0/yyeHUe, (hr3udeckre U XUMUUeCcKue CBOMCTBA, MpUMeHeHUe
MPOCTOTO BellleCTBa U ero coefiuHeHW. AmGoTepHble CBOWCTBA OKCHUAA U
TUPOKCHUIA aTFOMUHUS, TUAPOKCOKOMILIEKChI a/TFOMUHHUSI.

OOimasi  xapakTepucTMKa MeTa/uioB mobouHbix moArpymm  (B-rpyrm)
[TepuojuecKoi CUCTeMbl XUMHUYECKUX 3JIEMEHTOB.

dusrueckre U XMMUUYECKUe CBOMCTBA XpoMa M ero coefHeHul. OKCHUIbI U
ruapokcuabl xpoMma(ll), xpoma(lll) u xpoma(VI). Xpomatbl U AUXpOMAThl, KX
OKHUC/IUTe/IbHbIe CBOMCTBA. [To/lyueHre 1 MpUMeHeHre XpoMa.

dusrueckre W XUMHUEeCKHMe CBOMCTBA MapraHila U ero CoeJvuHeHU.
Baxueliime coeavHenuss wmaprasua(ll), wmapranua(IV), wmapranua(VI) w
mMapranua( VII). I[lepmaHraHat Kaausi, ero OKAC/IMTe/IbHble CBOWCTRBA.

dusrueckre U XMMHAYECKHWe CBOMCTBA ’Keje3a U ero coefuHeHuid. OKCH[pbI,
ruapokcuzbl U conu xesne3a(ll) u xenesza(Ill). IlosyueHre ¥ mpuMeHeHHe >keJie3a
Y €ro CIJIaBOB.

du3nyeckre U XUMUYEeCKWe CBOWCTBA MeJiu U eé coefiuHeHuu. [TonyueHve u
TIpUMEHeHue MeJu U eé CoeJUHeHUN.

[lyHk: mosiyyeHUWe, ¢u3UUeCKUe W XUMHUUYeCKhe CBOMCTBa. AM@oTepHbIe
CBOMCTBa OKCH/]a ¥ TU/IPOKCH/A LIUHKA, TUAPOKCOKOMILIEKCHI 1IMHKA. [IprMeHeHuMe
LMHKa Y ero Coe/JMHeHU.

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHHWs BellleCTB U WX [peBpallleHUi:
n3ydyeHre oOpasi[OB HeMeTas/IOB, TOpeHue cepbl, ¢ocdopa, xene3a, MarHus B
KUCJIOpOJe, U3ydyeHUe Ko/leKlMU «MeTa/uibl M CIJIaBbl», B3aUMOJEWCTBUE
1IeJIOYHBIX U LLeJI0UHO3eMeJIbHBIX MeTa/l/IoB C BOJOU (BO3MOYKHO MCII0J/Ib30BaHUE
BH/leOMaTePUAIOB), B3aUMOJEUCTBME LIMHKA U >Keje3a C pacTBOpaMy KHUC/IOT M
11e/i0yei, KaueCTBeHHbIe peaKlMi Ha HeopraHWyeckre aHUOHbI, KATUOH BOJIOPO/a
Y KaTUOHbI METajyIOB, B3aUMO/IeICTBUE THJPOKCUIOB aJIOMUHUSI U LMHKA C
pacTBOpaMy KHMCJ/IOT U I1leJI0Ueid, pelleHre 3KCIepUMeHTalbHbIX 3a7ad M0 TeMam
«[anmorennl», «Cepa u eé coefuHeHHs», «A30T U dochop U UX COeIUHEHUS»,
«MeTasbl TJIaBHBIX MOATPYII», «MeTaibl HOOOUHBIX MOATPYIII».

XUMHS U )KU3Hb.

Ponb xvMuM B 00ecriedyeHUH YCTOMUMBOTO pa3BUTHS yesioBeuecTBa. [loHsATHE
O HayyHbIX MeTOAAaX TIO3HAHWSI U MEeTOJIOJIOTMM HAyUYHOr0 HCC/IeJOBaHUS.
HayuHble MPUHIUITEI OpraHu3alii XMMUUeCKOTro MPOM3B0/ICTBA. [IpoMbIiilieHHbIe
CriocobbI MOTyueHUs] BaKHEHIINX BelrlecTB (Ha MpuMepe TMPOM3BO/ICTBA aMMHaKa,
CepHOU KWC/OThI, MeTaHo/1a). [IpombiiiieHHble CIOCO0ObI TIOyueHUs MeTalIoB U
CrUIaBOB. XMMHYECKOe 3arpsi3HeHWe OKpY’Karollled Cpefibl U €ero IOC/Ie/CTBUS.
Posib xvimuu B 06ecrieueHUH SHepreTHUecKoi 6e3011acHOCTH.

XuMUsi ¥ 3[0pOBbe uesioBeKa. JlekapcTBeHHbie cpexcTBa. IlpaBuiia
WCII0/Tb30BaHUsl JIeKapCTBEHHBIX MpernapaToB. Pojib XUMUM B Pa3BUTHUH MeIULIUHbI.



XUMUSI TIUIIUA: OCHOBHBIE KOMIIOHEHTBI, MUIl[eBble Z00aBKU. Posib XUMUU B
obecrieueHNH TTHITIEBOM 6€30T1aCHOCTH.

Kocmernueckre u nap@romMepHble cpezacTtBa. beiToBasg xumus. IlpaBuia
0e30mMacHOT0 WKCI0/Ib30BaHUS TIperapaToB ObITOBOM XWUMHWK B TIOBCEAHEBHOMU
JKUA3HU.

XWMHSL B CTPOUTE/IbCTBE: Ba)KHEUIlIMe CTPOUTe/IbHbIe MaTepuasbl (LeMeHT,
6eToH).

Xumus B ceibCKOM X03siiicTBe. OpraHuueckue ¥ MUHepaJibHbIe yj00peHusl.

CoBpeMeHHble KOHCTPYKLIMOHHBIE MaTepuasibl, KPaCKW, CTEKJIO, KepaMHUKa.
Marepuaribl [J1s 3/1eKTPOHUKU. HaHOTeXHOJIOTHH.

PacuéTtHble 3a7auu.

PacuéTbl: Macchl BelllecTBa WM 00bEMa Ta30B 1O U3BECTHOMY KOJIMUECTBY
BellleCcTBa, Macce Wik 00BEMY OFHOTO M3 yUaCTBYIOIIMX B pPeakiMM BellecTB,
Macchl (0O0BEMa, KO/MYecTBa BellleCTBA) MPOAYKTOB DeakiuH, eCIu OJHO W3
BelleCTB UMeeT TpUMecH, Macchl (0ObEMa, KOJMUeCTBAa BeleCTBa) MPOJYKTa
peaklyy, ecJd OJHO W3 BeIeCcTB [JaHO B BHJe pacTBopa C OMpeneléHHOU
MacCOBOM Jjo/lel pacTBOPEHHOrO BeIlleCTBa, MAaCCOBOU [IOIM M MOJSIDHOM
KOHLIEHTPAallMM BellleCTBa B pacTBOpe, [AOJM BbIXOAA MNPOAYKTAa peakLuyd OT
TeopeTU4YeCKr BO3MOXKHOTO.

MexxripeMeTHbIe CBSI3U.

Peanmu3aiisi  MeXNpeAMETHBIX  CBsA3eM TpU  u3ydeHUd oOImed u
HeOpraHnveckor XMMHUM B 11 Kjlacce OCYLeCTBJ/ISIETCS Uyepe3 UCIO0JIb30BaHUe KaK
0OII[MX ecTeCTBeHHO-HAayUYHbIX MOHSTUM, TaK U MMOHATUM, TIPUHATHIX B OT/Ie/IbHBIX
rpeMeTax eCTeCTBeHHO-HayUHOr0 L[IUKJIa.

OOb1ire ecTeCTBeHHO-HayUHbIe TIOHATHS: SIBJIeHWe, HAyYHbIN (DaKT, TUITOTe3a,
Teopusi, 3aKOH, aHa/u3, CUHTe3, KjaccuUKalys, epuoAuUHOCTb, Hab/rojeHue,
v3MepeHue, SKCIIepUMEHT, MOZieJlb, MO/le/IMpOBaHue.

®du3ukKa: Marepusi, MHUKPOMUDP, MaKpOMHp, aroOM, 3JIeKTPOH, IIPOTOH,
HEWTPOH, UOH, U30TOIbl, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUEeCKHUH YPOBEHb,
BeII|eCTBO, Teyio, 00bEM, arperaTHOe COCTOSTHME BeIleCTBa, WealbHbIM ras,
(r3nUecKue BeJTMUKHbI, eIMHULIbI U3MepeHHs], CKOPOCTb, SHEPIUs, Macca.

Buosiorus: KieTka, opraHusM, 3Kocuctema, 6uocdepa, MeTabom3M, MaKpo-
Y MUKDO3JIeMeHThI, Oe/IKH, KUDbI, YTJIeBO/Ibl, HYK/IeMHOBbIe KUCIOThI, (hePMEHTHI,
TOPMOHBI, KDYTOBOPOT BELLeCTB U OTOK SHEPTUU B IKOCHUCTEMAX.

['eorpadwmsi: MrHepasbl, TOPHbIE TTOPOJbI, MOJIe3HbIe WCKOMaeMble, TOIIMBO,
pecypcsbl.

TexHoMorus: XMMu4eckasi TIPOMBILLIEHHOCTb, MeTa/UIyPrusi, CTPOUTEeJIbHbIE
Marepuasbl, CeJbCKOXO3MCTBEHHOEe TPOU3BO/CTBO, IUILeBasi NPOMBILIIEHHOCTD,
(apmareBTHYEeCKas TIPOMBILLIEHHOCTb, TIPOU3BO/ICTBO KOCMEeTHUYEeCKUX



ripernaparoB, MPOM3BO/ICTBO KOHCTPYKLIMOHHBIX MaTepUasioB, 3/eKTPOHHast
TIPOMBIIIEHHOCTh, HAHOTEXHOJIOTUU.



ITNTAHMPYEMBIE PE3YJIBTATEI OCBOEHUSA ITPOI'PAMMEI 110 XM
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O ObPA3SOBAHNIA

JINUHOCTHBIE PE3YJIbTATDI

B COOTBETCTBUM C CHUCTEMHO-[IeATEJIbHOCTHBIM TIOAXOAOM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHHUs MpeaMeTa «XUMHs» Ha YPOBHE CpeJHero
obmiero o0pa3oBaHUsI BbIJle/ieHbl  C/e[yIOIMe COCTaBJSIIOIIMe: OCO3HaHUe
00yuarolUMHUCS POCCHHCKOM TPa)kJaHCKOW HAEHTUYHOCTH, TOTOBHOCTb K
CaMOpa3BUTHIO, CAMOCTOSITeJIbBHOCTHA M CaMOOIIpe/ie/IeHUI0; Ha/lnuhe MOTUBALIUMU K
00y4eHHMIO; TOTOBHOCTH M CIIOCOOHOCTb OOYUarolUXCsi PYKOBO/ICTBOBAThHCS
MPUHATBIMU B 0OIjecTBe TMpaBWlaMM UM HOPMaMM TIOBeJieHUs; Ha/lduyue
TIPaBOCO3HaHUS, IKOJIOTMUYEeCKOM KY/IbTYPbl; ClTIOCOOHOCTb CTaBUTh 11€JId U CTPOUTD
JKA3HEHHbIE TI/IaHbI.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUS TIpeMeTa «XHMUS»  OTpakaroT
c(hOpMUPOBAHHOCTL OMbITa T103HABATEJbHOM M MPAKTUUECKOW [1eATeTbHOCTU
00yuaromyxcst B TIpoLjecce pean3aliiy 00pa3oBaTe/IbHOU JesTe/TbHOCTH.

JINuHOCTHBIE pe3y/lbTaTbl OCBOEHUSI TMpeaMeTa «XUMHS»  OTpaXkaroT
c(hOpMUPOBAHHOCThL OMbITa TI03HABATENbHOM WM TMPAKTUUECKOW [lesATeTbHOCTU
oOyuaroluxcs B Mpoliecce peanv3aliuv obpa3oBaTeslbHOMN JesTelbHOCTH, B TOM
yuc/e B YaCTH:

1) rpaXKJaHCKOr0 BOCIMTAHUA:

0CO3HaHUs1 00YYaIOIIUMKUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s13aHHOCTEH,
yBa)keHUs1 K 3aKOHY Y MPaBOMOPSJKY;

Mpe/iCTaB/ieHUs] O COLMA/IbHBIX HOpPMax M MpaBW/IaX MEXIAYHOCTHBIX
OTHOLLIEHUU B KOJIJIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOpPYECKOW [esTe/IbHOCTU TPy CO3[aHUU
yueOHbIX TPOEKTOB, pellleHUM y4eOHBbIX W TO3HaBaTebHbIX 3a/lay, BHITIOJHEHUU
XUMHUYECKHUX IKCIIePUMEHTOB;

CTIOCOOHOCTH TIOHWMMAaTh YW TIPUHUMATb MOTHBBI, HaMepeHHs, JIOTUKY |
apryMeHThI [PYTUX TIPU aHa/In3e pa3/IndHbIX BUJIOB YuebHOI /esaTeTbHOCTH;

2) IaTPUOTHUYECKOT0 BOCTIMTAHMS:

LIEeHHOCTHOTO OTHOIIIEHUs] K HCTOPUYECKOMY U Hay4yHOMY Hac/aeauto
O0TeueCTBEeHHOM XHMMUU;

yBa)KeHHsI K TIpOLlecCy TBOpUYeCTBa B 00/aCTA TeODUM M TIPAKTHUECKOTO
TIPWIOXKEHUS XUMHWH, OCO3HAHUSl TOrO, YTO [aHHble HayKd €eCTb pe3y/bTaT
JJIATeNbHBIX ~ HaOMOMeHWH, KpPOMOT/IMBBIX  JKCIIEPUMEHTA/IbHBIX  TIOMCKOB,
TIOCTOSIHHOT'O TPY/la YUE€HbIX U MPAKTUKOB,;



WHTepeca W II03HaBaTeIbHBIX MOTHBOB B TIOAYUYEHHUH U TIOC/IEAYIOIEM
aHa/iM3e UH(OPMAILMU O TepeioBbIX OCTWKEHUSIX COBPEMEHHOW OTeueCTBeHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOT0 TIOBe/IeHHS;

CIOCOOHOCTH OLIeHHMBAThb CUTYAl[UH, CBS3aHHbIE C XUMUUECKUMHU SIBJIEHUSIMHU,
Y TIPUHMMATh OCO3HAHHBIE peIlleHHs], OPUEHTHUPYSCh Ha MOpalbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIIeHMBAaTh CBOE TIOBe/leHHe U TIOCTYIIKA CBOUX TOBApHIIEN C
TIO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS TOC/IeZCTBUM
TTOCTYTIKOB,;

4) popMuUpOBaHUA KYJILTYPHI 3/[0POBbSI:

TOHMMAaHUsI 1[EHHOCTeH 3/0poBOro U 0Oe30rmacHOro oOpasa >KU3HH,
HeoOXOUMOCTH OTBETCTBEHHOT'O OTHOILIEHHSI K COOCTBEHHOMY (H3UUECKOMY U
TICUXUYECKOMY 3/10POBbIO;

cobmoienyss TipaBusl  Ge3oracHoro obpaileHuss C BelljeCTBaMHd B OBITYy,
TOBCeJHeBHOM >KWU3HH, B TPY/I0BOU /IeSIT€/IbHOCTH;

MOHUMAaHWs 1[eHHOCTH TIpaBWI WHWBUJYAJbHOTO W  KOJUIEKTHBHOTO
6e30rMacHOro MoBe/|eHHsI B CUTYaI[UsIX, YTPOXKaIOI[UX 3/I0POBBIO U JKU3HM JIFOIel;

OCO3HAHUS TIOC/IeICTBUM W HENpUSATHS BPeJHBIX TPUBBIYEK (yIOTpeb/ieHus
aJIKOT0J15, HAPKOTUKOB, KYPeHHUS);

5) TPyAOBOro BOCIIUTAHMS:

KOMMYHMKAaTHBHOM  KOMIIETEHTHOCTY B  yueOHO-MCC/ie/10BaTe/IbCKOM
JesiTeIbHOCTH,  OOII[eCTBEHHO  TIOJIe3HOM, TBOPUECKOM W JPYIMX  BHUZAX
JesITeJIbHOCTY;

YCTAaHOBKM Ha aKTHUBHOE ydYacThe B pellleHUuM TMpaKTUUecKux 3ajau
COLIMaTbHOM HarpaB/IeHHOCTU (B paMKax CBOEro Kjacca, IIIKOJIbI);

VHTepeca K MPaKTUUeCcKOMY M3yueHHI0 rpodeccuii pa3iMuHOro pojia, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TPeIMEeTHBIX 3HaHUH 110 XUMUU;

yBa)KeHUs1 K TPYAY, JIIO/SIM TPy/ja U pe3ysibTaTaM TPY/I0BOM [lesiTeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAWBU/YaJLHOM TpPaeKTOPUHU
obpa3zoBanHus, Oyayimiedd mpodeccryd W peanu3al[id COOCTBEHHBIX >KU3HEHHBIX
TIJIAHOB C YYETOM JIMYHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XUMHUU, UHTEPeCOB U
noTpeGHOCTeH 00I1IeCTBa;

6) 3K0/10ru4eCcKoro BoCIIUTaHUsA:

9KOJIOTUYECKH I11e/1ec000pa3HOro OTHOIEHUs K TMPHUPOZie KaK HCTOUHHUKY
CYII[eCTBOBAHUS JKU3HU Ha 3eMJie;

MOHUMaHWs TJ/I00abHOTO XapaKTepa SKOJOTMUeCcKux mMpobsem, BIUSHUS
9KOHOMMUECKHUX TPOIIeCCOB Ha COCTOSTHHE TIPUPOHOM 1 COLMa/IbHOM Cpe/ibl;



OCO3HaHUSI HeOOXOAWMOCTH HCTIOb30BaHUSI [JOCTIDKEHUM XUMHH [IJis
pellieHKs BOIPOCOB paLidOHaIbHOTO NPHUPO/I0I0J/Ib30BaHUS;

aKTUBHOTO HeTpUATUS [IeUCTBUM, NPUHOCSIIIMX Bpell OKpYy»Karolen
TIPUPO/HOMN Cpefie, YMeHUsl MPOrHO3UPOBaTh HeO/arornpusiTHble 3KO0J/IOTHUeCKHe
TIOC/Ie/ICTBUS MpeANPUHUMAaeMbIX AeMCTBUIN U MpeIOTBPAlllaTh UX;

Ha/IM4usl Pa3BUTOrO IKOJOTMYECKOT0 MbILUIEHUS], SKOJIOTMYeCKOUN KYJIbTYPHI,
OTIbITa J1esiTeIbHOCTH 9K0JIOTUYEeCKOU HarpaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBaTbCsl UMU B T0O3HaBaTe/lbHOW, KOMMYHUKAaTMBHOM U COLMA/IbHOM
MIPAKTHKEe, CIOCOOHOCTH U YMEeHHsI AaKTHUBHO TIPOTHUBOCTOSITH HW/€0JIOTHH
xemodobuu;

7) 1IeHHOCTH HAay4YHOTr'0 IO3HAHMS:

MHDOBO33p€HUsl, COOTBETCTBYIOLLETO COBPEMEHHOMY YDOBHIO pPa3BUTHS
HayKH 1 0011[eCTBEHHOU TTPAKTHKY;

MOHUMaHUsl CrelU(PUKA XMMHUU KakK HayKu, OCO3HaHUsi e& poJid B
¢bopMHpOBaHMY pal[MOHATBLHOTO HAYYHOTO MBbIILIEHUS, CO3/IaHWM LIeJIOCTHOTO
Tipe/icTaB/ieHUss 00 OKpyyKarollleM MHpe KaK O eJUHCTBe MPUPO/bLI U ueioBeKa, B
MO03HAHUM TIPUPO/IHBIX 3aKOHOMEDHOCTeM U pellleHuH TpobsieM COXpaHeHUs
TIPUPOJHOTO PaBHOBECHS;

ybexgéHHOCTM B 0C000W  3HAUMMOCTH XUMHUH [II1  COBPeMeHHOU
LUBWIU3ALMM: B €€ TyMaHUCTUUECKOW HarpaBAeHHOCTH M BaKHOW pOJU B
Co3/laHMy HOBOW 0a3bl MaTepuaJibHOM KY/JIbTYPhl, B peIIeHWd T/100ambHbIX
1po0/ieM yCTOMUMBOTIO Pa3BUTHS UYe/IOBEUECTBA — CHIPHEBOM, JHEPreTHUYeCcKOM,
TMIUILeBOM M 9KOJIOTHYeCKOoW 6e30MacHOCTH, B Pa3BUTHMH MeAULIMHBI, 00ecrieueHuH
YCJIOBUI YCMEILIHOT0 TPy/la U 9KOJ0rMUeCcKU KOM(OPTHOM »KU3HU KaXXJ0ro ujeHa
o0111eCTBa;

eCTeCTBEHHO-HAYYHOW TpPaMOTHOCTH: TIOHMMaHHUsl CYIIHOCTA MeTO/IOB
MO3HAHMS, WCII0J/Ib3yeMbIX B eCTeCTBEHHbIX HayKax, CIIOCOOHOCTH MCIOJb30BaTh
To/TyyaeMble 3HaHUS [IJIs aHa/iM3a U 00BsICHEHUS SIBJIEHUM OKDPY>Kalollero Mupa u
TIPOUCXOASAIINX B HEM M3MeHeHUH, yMeHus [iesiaTh 000CHOBAaHHbIE 3aK/TFOUeHHs Ha
OCHOBe HayuHbIX (DaKTOB ¥ UMEIOLIUXCS [JaHHBbIX C Lebl0 TOJyYeHus
JI0OCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITeJTbHO MCIO/Ib30BaTh XWMUYeCKHWe 3HaHUs [ijIs
peliieHuUs1 IpobJieM B peaslbHBIX )KU3HEHHBIX CUTYalUsX;

VHTepeca K M03HaHHI0, UCC/Ie[l0BaTe/IbCKOU [1eTe/TbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTM K  HempepbiBHOMY 00pa3oBaHUIO U
camMo00pa30BaHui0, K AaKTUBHOMY I[IOJIyUeHHI0 HOBBIX 3HAaHWUM 10 XWMHUHU B
COOTBETCTBUM C KU3HEHHBIMU TTOTPeOHOCTSIMU;

VHTepeca K 0COOeHHOCTSM Tpy/ia B pa3/nyHbIX cepax mpodeccuoHanbHON
JesiTeIbHOCTH.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTanpeMeTHbIe pe3y/bTaTbl OCBOEHHs MPOrPaMMbI MO XWMHUMU Ha YPOBHE
cpenHero o61iero o6pa3oBaHus BK/IIOUAIOT:

3HauMMble A7 (OPMHUPOBAHUS ~ MHPOBO33pEHHSI  OOYYaroIMXCs
MeXXAUCLUTITMHAPHBIEe (MeXKIIpeJIMeTHbIe) oOIleHay4YHble TOHSTHS, OTPa’karolue
L[eJIOCTHOCTb HAyYHOM KapTWUHblI MHpa U CleUU(UKy MeTOJOB MO3HaHUS,
WCIIO/Ib3YeMbIX B €CTeCTBEHHbIX HayKax (MaTepusi, BeIleCTBO, SHeprusi, siBjeHue,
Tipoliecc, CUCTeMa, HayuyHbld (pakT, TMPUHIUII, TUTIOTe3a, 3aKOHOMEePHOCTb, 3aKOH,
Teopusi, UCC/iefloBaHue, HaO/moieHre, U3MepeHue, YKCTIeEPUMEHT U IDYTHe);

yHUBepcasbHble yueOHble JeiicTBUs (TI03HaBaTe/bHble, KOMMyHUKaTUBHbIE,

PEryasiTUBHBIE), obecrneurBaroLLie (hopMHUpOBaHue (yHKLMOHATbHOU
I'PaMOTHOCTH U COLIMATIbHOM KOMITETeHLIMU 00yYaroLuXCs;
CTIOCOOHOCTH obOyyJarormxcs WICTI0/Tb30BaTh OCBOEHHbIe

MeXIUCITUTUTMHApHbIEe, MUPOBO33peHUYeCKre 3HaHUS U YHUBepCa/ibHble yueOHbIe
JIeMCTBUS B MO3HABATEIbHOU U COLIMA/IbHOU MPAKTHKE.

MertarnpegMeTHble pe3y/bTaTbl OTPaXkalOT OBJaZileHWe YHUBEPCaTbHbIMU
yueOHBIMH  TI03HABaTebHBIMM, KOMMYHUKATHBHBIMH W PETYISTUBHBIMH
JIeMICTBUSIMU.

ITo3HaBaTe/IbHbIE YHHBEpPCa/IbHbIe yUeOHbIe el CTBHSs

1) 0a3oBbIe JIOrHUeCcKHe JeHCTBHUS:

camMoCTOSTeNIbHO  (OpMy/MpOBaTh W aKTyaJW3WpOBaThb  IPoO/eMy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

ornpejensTh Leau [JesATebHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUU UX
JIOCTHXKEHHSI, COOTHOCUTD Pe3y/IbTaThl [esiTe/TbHOCTH C TTOCTaB/IeHHbIMU LIe/ISIMY;

WCIO/Ib30BaTh TP OCBOEHUM 3HAHUM TIPUEMBI JIOTUUECKOTO MBbIIIIEHUS:
BbIZIEJIATh XapaKTepHble MPH3HAKW MOHATUM W yCTaHaB/IMBaTb WX B3aUMOCBSI3b,
WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHATUS [Jis1 00BsICHEHUSI OT/ie/TbHbIX (DaKTOB U
SIBJIEHUI;

BbIOMpaTh OCHOBAaHWS W KDUTEPUM [/ KIaCCU(PUKAI[MM BEIIeCTB U
XUMUYECKUX peakLivi;

yCTaHaB/IUBaTb TPUYMHHO-C/IE[CTBEHHbIE CBA3M MEXJy HW3y4aeMbIMU
SIBJIEHUSIMU;

CTPOUTHL JIOTUUECKHE PpacCyXaeHusi (MHAYKTUBHbIE, [eJyKTUBHbIE, IO
aHaJ/IOTuM), BBISIB/IATb 3aKOHOMEPHOCTHM M TMPOTHMBOpPeUrsi B pacCMaTpUBaeMbIX
sIBJIEHUSIX, (DOPMYJIMPOBATh BbIBO/IbI U 3aK/TFOUEHHSI;

TIPUMEHSITh B MpoL[ecce MO3HAaHUSI UCTO0JIb3yeMble B XMMUU CHMBOJIMUECKHE
(3HAKOBBIE) MO/Ie/TH, TIPe0Opa30BbIBaTh MO/ie/TbHbIE TIPe/ICTaB/IeHUSI — XUMHUUeCKHUM
3HaK (CHMMBOJI) 37eMeHTa, XHUMUueckass (opMysa, ypaBHeHHe XHUMUUeCKOM



peakiuy — TIPU pellleHUH yueOHBIX TI03HABaTe/JbHbIX M TIPAKTHUECKUX 3ajad,
TIPUMEHSITh Ha3BaHHbIe MOZie/IbHbIe TPe/ICTaB/IeHHUs [J1s BbISIBIEHUS] XapaKTepPHbIX
TIPU3HAKOB U3yUaeMbIX BEIIeCTB U XUMUUECKUX PeakIv.

2) 0a3oBbBIe MCC/Ie0BaTe/IbCKHE AeliCTBUA:

BJIaZileTh OCHOBaMH METO/IOB HAayUHOTO TO3HAHWS BEIeCTB U XUMHUeCKUX
peakiuu;

dbopMyIMpoBaTh Lie/M U 3a/lauM UCC/IeIOBaHusl, UCTI0Ib30BaTh MOCTaB/IeHHbIE
W CaMOCTOsITeTbHO C(OpPMY/MpOBaHHbIE BOIPOCHI B KaueCcTBe UHCTPyMeHTa
TI03HAHWS U OCHOBBI /Ji1 (DOPMUPOBAHUS THUIIOTE3bI MO TPOBEpPKe MPaBUIbHOCTH
BBICKA3bIBaEMbIX CY>K/I€HUW;

B/IaZieTh HaBbIKAMH CAMOCTOSITe/IbHOTO ILJIaHMPOBAaHUS U TIPOBeIeHUs
yUeHUYeCKUX KCTIepHMEHTOB, COBEpIIIeHCTBOBAaTh YMeHHsI HabMoAaTh 3a XO[I0M
ripoliecca, CaMOCTOSITe/IbHO TIPOTHO3MPOBaTh €ro pe3yJsbTar, (OpMYJ/IMpOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTEJILHO JOCTOBEPHOCTH Pe3yJ/IbTaTOB UCC/e/0BaHUs,
COCTaB/ISATH 000CHOBAHHBIM OTUET O MPOJie/IaHHOM paboTe;

nproOpeTaTh OIBIT YUYEHWYECKOW HWCCIeIoBaTeIbCKOM W TIPOEKTHOU
JesiITe/IbHOCTH, TIPOSIB/IATh CMIOCOOHOCT M TOTOBHOCTH K CaMOCTOSITE/IbHOMY
TOMCKY METO/IOB pelleHus] TPAKTUYeCKUX 3a/lay, MNPUMEHEHUIO pa3TuyHbIX
MeTO/IOB ITO3HAHMS.

3) pabora c uHdopmanueii:

ODHEHTHPOBAaTbCSI B PAa3/IMUHbIX MCTOUHMKAX WHGOpMaLUU (Hay4yHO-
TIOMyJIsIpHasi UTepaTypa XUMUUECKOTO COjlep)KaHHs, CITPaBOYHbIe T10COOUS,
pecypcol VIHTepHeTa), aHanM3MpoBaTh MH(OPMALMIO pa3/MYHbIX BUJOB U (OpM
Tipe/iCTaBJIeHus], KPUTHUYECKU OlleHUBaTh eé JIOCTOBEPHOCTh "
HEeTpOTUBOPEUUBOCTb;

(¢hopMyIMpOBaTh 3ampoChkl U TIPUMEHSITh PA3/IMUHbIE METO/IbI MPU TOUCKe U
orbope wuHbOpMalMM, HeoOXoAUMON [T BBITIOJIHEHUS yueOHBIX 3a7ad
OIlpe/ie/IEHHOI O THIIA;

nproOpeTaTh OMBIT HCIO/B30BaHUSI HMH(POPMAI[MOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTUH Y PAa3/IMUHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJIbHO ~ BbIOWpaTh  ONTUMalbHYIO  ¢GOpMy  IIpe/iCTaB/IeHUS
yuHbopMaluy (cxembl, TpadyKH, AUArpaMMbl, TaOIHIIBI, PUCYHKH U JIPYTHE);

WCTIO/Tb30BaTh HAyuHBbIM fA3BIK B KauecTBe CpeACTBa Ipu pabore C
XUMHUYeCKOW UWH(opMalyeii: TpUMEHSITb MeXIpeaMeTHble (dbusnueckue U
MaTeMaTHh4yecKye) 3HaKy U CUMBOJIbI, hOpMYy/ibl, abOpeBUaTypbl, HOMEHK/IATYpYy;

HCI1I0/1b30BATh 3HAKOBO-CHMMBOJ/IMYEeCKHE CpeaCTBA HAIJIAAHOCTH.

KoMMyHHKaTHBHbIE YHHBepCa/lbHbIe yueOHbIe /JeHCTBHUS:



3aZlaBaTh BOIIPOCHI M0 CYIeCTBY 00Cy»K/1aeMoi TeMbl B X0/le Arasiora u/uim
JIMCKYCCHH, BbICKa3bIBaTh Uzer, (HOPMYJIMPOBAaTh CBOU MpeI0KeHUs
OTHOCHTE/IbHO BBITTO/THEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

BLICTYIIaTh C Ipe3eHTal[dell pe3y/bTaTOB I103HABATE/ILHOM esTe/IbHOCTH,
TI0JTyYE€HHBIX CAMOCTOSITE/IbHO MJTM COBMECTHO CO CBEPCTHHUKAMU ITPU BHITIOJTHEHUU
XUMHUECKOTO KCTIepHMeHTa, TTPAKTHUeCKOH paboThI 10 MCC/Ie/JOBAaHUIO CBOMCTB
M3yJaeMbIX BeIIecTB, peaau3allii yueOHOro MpoekTa, ¥ (hOpMyIMpOBaTh BHIBObI
10 pe3y/jbTaTaM MPOBeAEHHBIX MCC/IeZOBAHUN MMyTEM COr/IACOBAHMUS TO3WLIANA B
xo/1e 06cyXmeHuss 1 0OMeHa MHEeHHSIMH.

PEFyJ'IHTI/IBHbIe YHHUBepPCA/IbHbIE y‘-lEﬁHblE ﬁ[EﬁCTBI/IH:

CaMOCTOSITE/TLHO TIJITAHUPOBAaTb M OCYIIeCTB/SATh CBOIO I103HABATE/IbHYIO
JesiTe/IbHOCTh, OMpeZiesisis eé Ieid W 3a/laud, KOHTPOJMPOBaTh W TI0 Mepe
He0OXOMMOCTA KOPPeKTHPOBATh TIpe[jaraeMblii a/JrOPUTM JIeMCTBUHM IIpH
BLITIOJIHEHUM Y4YeOHBIX U HCCIeI0BaTe/bCKMX 3afiad, BbIOMpaTh Hambosee
3¢ deKTUBHBIM CrOCco0 UX perieHuss C YYETOM TOJyuYeHUs HOBBIX 3HAHUH O
BeIIeCTBaX U XUMHUUECKUX PeaKI[UsX;

OCYLLECTB/ISITh CAMOKOHTPOJIb JIeSITeJIbHOCTY Ha OCHOBe CamMOaHauv3a |
CaMOOLIeHKH.

INMPEAMETHBIE PE3YJ/IBTATBI

[TpegMeTHBbIe pe3y/bTaThbl OCBOEHUS MPOrPaMMBbI 110 XUMUU Ha yTyO/18HHOM
YPOBHe Ha YypoOBHe cpejHero oOiero oOpa3oBaHUs BK/IHOYAIOT cCrieljuduueckye
JJis1 yuebHOTO TipeiMeTa « XUMUsi» HayuHble 3HaHUsI, yMeHHs U CII0COObI 1efCTBUA
10 OCBOEHHIO, UHTepTpeTaliii 1 rnpeoOpa30oBaHUI0 3HAHWU, BU/bI [esiTeTbHOCTU
M0 TMOJyYeHUI0 HOBOTO 3HAHUS U MPUMEHEHWI0 3HAaHWW B pa3/IMUHBIX yueOHBIX
CUTYyaLUsiX, a TAK)Ke B peaslbHbIX )KU3HEHHbIX CUTYaLUsiX, CBA3aHHbIX C XUMuen. B
mporpaMMe IO XUMHUM TpeJMeTHble pe3y/bTaTbl MpPeJCTaB/leHbl MO TOAam
V3y4yeHwUsl.

10 KVIACC

[TpeaMeTHble pe3y/ibTaTbl OCBOeHUsI Kypca «OpraHuueckasi XUMMsI»
OTpaXkaror:

c(hOpMHPOBAaHHOCTb TIpe/ICTaB/JI€HUM: O MecTe U 3HaueHUM OpraHu4yecKou
XUMHHM B CHCTE€Me eCTeCTBEHHBbIX HayK M e€ pojid B o0ecrieueHHWH yCTOMYMBOTO
Pa3BUTHS YejioBeueCTBa B pellleHHWH MpobsieM 3K0JI0THUeCcKol, IHepreTUueCcKou U



TUIeBol 6e30MacHOCTH, B Pa3BUTUM MeAULIVHBI, CO3ZAHUUA HOBBIX MaTepHasioB,
HOBBIX VCTOUHHKOB HEpruu, B obecrieueHUH paLMOHAILHOTO
TIPUPO/IOTIOIB30BaHus, B (POPMUPOBAHUM MHMPOBO33peHUs U 001el KyJ/IbTyphbl
Yye/ioBeKa, a TaKXKe OSKOJOTMUecKd OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY
3/JOPOBbIO U IPUPO/IHOM Cpejie;

BJIaJleHhe  CUCTEeMOM  XMMHUeCKMX  3HaHWM, KOTOpas  BKJ/IKOYaerT:
OCHOBOIIOJIArarolye MoHATUA — XUMUUECKUU 3JIEMEHT, aTOM, S/Ip0 M 37IeKTPOHHas
obosouka aroma, S-, p-, d-aTOMHbIe OpOWTaMM, OCHOBHOE U BO30OYKIEHHOE
COCTOSSHMSI aTOMa, THUOpWAM3alMs aTOMHBIX oOpOuTasedl, HWOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPHULATeTbHOCTb, CTEeMeHb OKUC/IEHUS, XUMUUeCKasi CBSI3b,
MOJIb, MOJISIDHAsi Macca, MOJISIDHBIN 00BEM, YIyiepoJHbIN CKesleT, GyHKIMOHAIbHAast
Ipymma, pajvkaa, CTPYKTypHble (opmyJibl  (pa3sBépHyThIe, COKpaIlEHHBbIE,
CKeJIeTHble), U30MepUsi CTPYKTYpHasi U TIPOCTpPaHCTBeHHas (reomMeTpuUuecKas,
onTUYeCcKasi), WU30Mepbl, T'OMOJIOTUYECKUW psiJl, TOMOJIOTH, YTIJeBOAOPO/bI,
KUCJIOPOJ- U a30TCOJep’Kalljie OpraHuyeckde COeIUHEHHsl, MOHOMep, MOoJMMep,
CTPYKTYDHOE 3B€HO, BBICOKOMOJIEKYJ/ISIDHbIE CO€JMHEHHWs; TeOPUM, 3aKOHBI
(mepuoguueckut 3akoH [. . MenpgeneeBa, Teopusi CTPOEHUSI OPraHUYECKUX
BewjectB A. M. byT/iepoBa, 3aKOH COXpaHeHUs1 MaCChl Bell|eCTB, 3aKOH COXPaHeHUs
Y TpeBpalleHus] SHEPrHMM TIPpU XUMHUYECKHMX peaklusx), 3aKOHOMEPHOCTH,
CMMBO/IMUECKMM S13bIK XUMHWM, MHUDOBO33p€HUYeCKHe 3HaHMSf, JieXXallie B OCHOBe
TIOHUMaHUs1 TIPUUMHHOCTH U CUCTEMHOCTU XUMHUUYECKUX SIBJIEHWH; TIpe/ICTaB/IeHUS]
0 MexaHW3MaX XHWMHUUYECKUX peaklUui, TepPMOJWHAMUUECKUX W KUHEeTHUUeCKUX
3aKOHOMEPHOCTSIX MX MPOTeKaHMsl, 0 B3aMMHOM BJIUSIHUM aTOMOB W TPyMI aTOMOB
B MOJIeKy/ax (MHAYKTUBHBIA U Me30MepHbIU 3(¢ekTsl, opueHTanTsl | u II poga);
dakTosiornueckrie CBeZieHWs O CBOMCTBaX, COCTaBe, TOJyueHWH W Oe3oracHOM
WCTIO/Tb30BaHNUM BaXKHEMILIMX OpPraHWYeCcKUX BeleCTB B OBITY M TPaKTUUeCKOM
JesiTe/IbHOCTU ~ YesioBeKa, OOIIMX  HayuHbIX  MPUHLMIAX  XUMHUECKOro
TIPOM3BO/ICTBA (Ha MpUMepe MPOU3BO/CTBA MeTaHOIa, repepaboTKy HeTH);

c(hOpMUPOBAHHOCTh yYMEHUM: BBISIBJISITh XapaKTepHble TIPU3HAKU TMOHSTUM,
yCTaHaB/IMBaTb MX B3aMMOCB$I3b, UCMO/b30BaTb COOTBETCTBYIOLWE MOHSATUS TPU
OMMCaHWUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYeCcKUX COeJJMHeHUH;

c(OpMUPOBaHHOCTb YMEHUM:

WCI0J/Ib30BaTh XMMUYECKYI0 CUMBOJIMKY [I/Ii COCTaB/I€HUs] MOJIEKYJ/ISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYThIX, COKPALLEHHBIX U CKeeTHbIX) (POPMYJ/ OpraHu4eCcKux
BELL[eCTB;

COCTaBJ/IATh YPaBHEHUSI XUMHUUYECKUX DeakLUid Y pacKpblBaTb UX CYIJHOCTH:
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peakiuii ~ MOCpPeACTBOM  COCTaBJ/IeHUS
9/IeKTPOHHOTO 0anaHca 3TUX peaklWid, peaklUii HOHHOTO oOMeHa TyTéM
COCTaBJIEHUS UX TTOJIHBIX U COKPaLEéHHBbIX MOHHBIX YPaBHEHU;



W3roTaB/JIWBaTh MOJEIN MOJIEKY/T OPraHAYeCKUX BeIeCTB /11 WIIKCTPaLu
VX XUMHUYECKOr0 YU MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAaHHOCTb YMEHHWM: yCTaHaB/IUBaThb MPUHAZJ/IEXKHOCTh W3yUYeHHBIX
OpraHvuyecKux BeleCTB II0 MX COCTaBy M CTPOEHUI0 K OIlpefe/iéHHOMY
K/IacCy/Tpynre COeJVUHEeHWH, [aBaTb MM Ha3BaHUS [0 CUCTeMaTU4ecKou
HoMeHknaType (IUPAC) u mnpuBOAWTb TpHUBUA/IbHble Ha3BaHUS [/l OT/e/IbHBIX
Tipe/iCTaBUTe/Ield OpPraHMYeCcKUX BellecTB (3TWIeH, alleTUIeH, TOIYOJ, TJIMLEepPHH,
STWIEHIJIUKOJ/b, (eHOJ, (opmasblerufi, aleTaablerufi, aneToH, MypaBbHUHas
KUCJIOTa, YKCYCHAasi KACJIOTa, CTeapUHOBAast, OJIEMHOBAsI, MaJIbMUTUHOBAast KUC/IOTHI,
TJIMLYH, ajlaHuH, MajbTo3a, ()pyKTO03a, aHWIWH, AUBHUHWJI, U30MPEH, XJIOPOIIPEH,
CTUPOJ U [IpyTue);

Cc(hOpMHPOBAaHHOCTb YMEHUsI OMpeJe/siTb BHJ XUMUUECKOM CBSI3U B
OpraHhuYeCKUX COeAVMHEHUsX (KOBaJieHTHasi W WOHHAs CBSi3b, O- U TI-CBSI3b,
BOJIOPOZHAs CBSI3b);

c(hOpMHUPOBAaHHOCTb YMEHHUsI NPUMEHSATh II0JI0KEHUSI TeOpPUM CTPOEeHUs
opraHuyeckyx BelrjecTB A. M. ByTyiepoBa /i1 00bsICHEHHsI 3aBUCHMOCTH CBOMCTB
BelLleCTB OT UX COCTaBa U CTPOEHUS;

chOpMUPOBAaHHOCTb ~ YMEHMM  XapaKTepu30BaTb  COCTaB,  CTPOEHME,
¢dbu3rMueckue M XUMHUYECKWe CBOMCTBA TUIMUUHBIX TMpeACTaBUTe/ed pa3/IMuHbIX
KJ/IaCCOB OpraHMYeCKUX BellleCTB: a/lKaHOB, LIMK/I0a/IKaHOB, a/KeHOB, aJIKaJueHOoB,
a/IKMHOB, AapOMaTUYeCKHX YTJIeBOJOPOJOB, CIWPTOB, aJbJeru/ioB, KETOHOB,
KapOOHOBBIX KHC/IOT, MPOCTBIX U CO0XKHBIX 3(UPOB, >KUPOB, HUTPOCOEJUHEHUIN U
aMUHOB, AMHWHOKHUC/IOT, Oe/iKOB, yriaeBosioB (MOHO-, AW- W TOJMCaXxapy/iOB),
WITKOCTPUPOBaTh ~ TEHETUYECKYH)  CBSI3b  MEXAY HHMMU  ypaBHEHUSIMU
COOTBETCTBYIOIIIMX XWMHUUECKHMX PpeakUUud C WCI0JIb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHUPOBAaHHOCTb YMeHUsI TMO/ITBEP)K/aTb Ha KOHKPETHBbIX MpUMepax
XapaKTep 3aBUCUMOCTH PeaKI[MOHHOW CTIOCOOHOCTH OpraHUueCcKruX CoeJMHeHUl OT
KPaTHOCTU U TUMA KOBAJIEHTHOU CBSI3U (O- U T-CBSI3U), B3aMHOT'0 BJIMSIHUSI aTOMOB
Y TPYIIIT aTOMOB B MOJIEKY/Iax;

c(hOpMHPOBAaHHOCTb YMEHUSI XapaKTepU30BaTh UCTOUHUKH YTJIEBO/IOPO/THOTO
celpbsi  (HedTh, TPUPOAHBIA Ta3, Yrojib), CIOCOOBI €ro MepepaboTKu U
TIpaKTUUeCKoe TIpUMeHeHHe TIPO/IYKTOB TiepepaboTKy;

c(hOpMUPOBAHHOCThL BJIaZIEHUS] CUCTEMOM 3HAHWW O eCTeCTBeHHO-HayUHbIX
MeTO/laX MO3HaHUSl — HabJI0IeHnH, U3MepeHrr, MOJeMPOBaHNH, SKCIIePUMeHTe
(peaslbHOM U MBICJIEHHOM) U YMEHUSI IPUMEHSTh 3TU 3HAHUS;

chOpMUPOBAHHOCTh yMeHUS TIPUMEHSTh OCHOBHBbIE onepanuu
MBIC/TUTE/ILHOM [leATe/TbHOCTH — aHajiu3 W CUHTe3, CpaBHeHWe, 00600lieHue,



CUCTeMaTH3allUI0, BbISIBJIEHUe MPUUYMHHO-CJIe[ICTBEHHBIX CBSi3el — [IIsl U3ydyeHUst
CBOWCTB BeLeCTB U XMMUUECKUX peakLui;

c(hOpMHPOBAaHHOCTb YMEHUM: BbISIB/ISITh B3aUMOCBSI3b XUMUUECKUX 3HAHUU C
TIOHATUSIMA U TIPEJICTaB/IeHUsIMU JIDYTUX eCTeCTBEHHO-HayUHbIX MPeMeTOB [I/st
Ooslee OCO3HAHHOTO TIOHMMAaHHS CYIIHOCTM MAaTepHa/IbHOTO elIWHCTBA MHpa,
WCTI0/Tb30BaTh CHUCTEMHbIe 3HAHHWS 10 OPraHUUYeCKOW XUMUU [ijisi OOBSICHEHUS U
TIPOTrHO3MPOBAHUS SIBJIEHUM, UMEIOIHX eCTeCTBeHHO-HayUHYI0 TIPUPO/Y;

chOpMUPOBAaHHOCThL ~YMEHU: TIPOBOJIUTh PACUETHl 10 XUMHUUYECKUM
dbopmysiaM ¥ ypaBHEHUSIM XUMHUeCKUX peakiuil C UCM0Jib30BaHUeM (r3UUeCKuX
BeMUMH (Macca, 0OBEM Tra30B, KOJMYECTBO BeI[eCTBA), XapaKTePU3YHOIIUX
BellleCTBa C KOJIMYECTBEHHOW CTOPOHBI: PacuéThl MO HAXOXKAEHUI0 XUMHUYeCKOU
dbopMy/ibl BellecTBa MO U3BECTHBIM MACCOBBIM JIO/ISIM XUMHUUYECKUX 3/IEMEHTOB,
TIPOAYKTaM CrOpaHwsl, TJIOTHOCTU ra3000pa3HbIX BelleCTB;

c(hOpMUPOBAHHOCTb YMEHMI: MPOrHO3UPOBAaTh, aHAa/IM3UPOBAaTh U OL€HMBATh
C TO3WIMHA  SKOJOrMYecKod  6e30MacHOCTU  TIOCTEACTBUS ~ OBITOBOM M
TIPOU3BO/ICTBEHHON [JIeSTeJTbHOCTU 4YejioBeKa, CBsSI3aHHOM C  repepaboTKoM
Bell[eCTB, UCMO/b30BaTh I0JIyYeHHbIe 3HAHUS /IJIsi IPUHSATUSI TPAaMOTHBIX pellieHuin
rpo6sieM B CUTYaLMsX, CBSI3aHHBIX C XUMUEH;

chOpMHPOBAaHHOCTh YMEHMI: CaMOCTOSTE/NbHO TUIAaHUPOBaTh W TIPOBOIUTH
XUMUYECKUM HSKcriepuMeHT (TojiydeHMe W U3yueHWe CBOMCTB OpraHuyecKux
Bell[eCTB, KaueCTBEeHHbIe peaKlUM YIJeBOJAOPOJOB pa3/MUHbIX KJ/IacCOB U
KUCJIOPOACO/IepXKallliX OpPraHUYeCKUX BeLeCTB, pelleHre >SKCIepUMeHTaIbHbIX
3aZlau MO pacro3HaBaHUIO OpraHWYeCKUX BeIleCcTB) C COOJo/leHreM TpaBuil
Ge3omacHoro obpailieHusi € BellecTBaMM U JilabopaTopHBIM 000pY/[0BaHKEM,
dbopmynupoBath 1ieflb WCCAe[IOBaHUS, TIPE/CTaB/AsATb B pa3/idyHOM (dopme
pe3yJbTaThbl SKCIIePUMEHTa, aHa/IM3UPOBATh U OLIEHUBATh UX [JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUIA:

cobsiro/jaTh TIpaBU/Ia SKOJIOTUYECKH 1]eieco000pa3HOro MoBefieHusi B ObITY U
TPY/JOBOU [1eATe/TbHOCTU B LieJIIX COXPAaHeHUs] CBOero 3/0POBbs, OKpYyKatolleih
TIPUPOJHOU Cpe/ibl U JOCTH)KEHHs e€é yCTOMUMBOIO Pa3BUTHUS;

OCO3HaBaThb OINACHOCTh TOKCHYECKOTO [eWCTBUS Ha J>KHBbIe OPraHU3MbI
orpe/ie/IEHHbIX OPraHUUeCKUX BellleCcTB, MOHUMasi CMbIC/ roka3aress TT1K;

aHa/IM3UPOBaTh 1jesleco0bpa3HOCTb TIPUMEHEHHsI OPTaHUUYeCKHX BelleCTB B
TIPOMBILLIZIEHHOCTH U B OBITY C TOUKH 3peHHsI COOTHOIIIEHUST PUCK-TI0/1b3a;

chOpMHPOBAaHHOCTh YMEHHM: OCYLIeCTB/SATh LieJleHarpaB/ieHHbId TOUCK
XUMHUeCKON WHGOPMAI[UH B Pa3/IMUHBIX UCTOUYHHUKAX (HayuHasi ¥ yueOHO-HayuHast
nuTepartypa, Cpe/icTBa MacCcoBOM MH(opMaluu, IHTepHeT U Apyrue), KpUTUUeCKu
aHa/IM3UPOBaTh XMMHUYECKYl0 MH(pOpMaI[1io, TilepepabaTbiBaTh €€ U UCIO/b30BaTh
B COOTBETCTBHUH C MIOCTaB/IEHHOMN yueOHOM 3a/iauei.



11 KJTACC

[TpegmeTHbIe pe3y/bTaThl OCBOeHHsI Kypca «OOijasi U HeopraHudeckas
XUMUSI» OTpaXkatoT:

c(hOpMHPOBAaHHOCTb TIpe/ICTAaB/IEHU: O MaTepuaJbHOM eJUHCTBEe MHUPa,
3aKOHOMEPHOCTSIX U T03HaBaeMOCTH SIBJIEHUW MPUPO/bI, O MecTe W 3HaueHUH
XUMUUA B CHCTEMe eCTeCTBEHHBbIX HayK W eé pPoju B obecrieueHWH YCTOWUHBOTO
pa3BUTHUS], B pellleHUHd Mpo0/ieM 3KOJ0rMYecKoM, SHepreTUUYecKOd U TTUITIeBOU
6e30MacHOCTH, B PA3BUTHH MeJUWIIMHBI, CO3JaHMM HOBBIX MaTepUasioB, HOBBIX
WMCTOYHWKOB SHEPruH, B oOecrieueHWH paljOHaJbHOTO TPUPOAOII0/Ib30BaHNs, B
¢bopMrpoBaHMYM MHPOBO33peHUss U 00lell Ky/JbTypbl UYe/iOBeKa, a TaKxke
9KOJIOTMUYeCKH 0OOCHOBAHHOTO OTHOIIIEHHS K CBOEMY 3/[0POBbIO U TIPUPOJHOM

cpeje;
B/aJleHe  CUCTeMOM  XMMHWUeCKUX  3HaHWM, KOTOpas  BK/IIOUaerT:
OCHOBOTIO/IArarolfye TOHATUS — XWUMHUYeCKWM »37IeMeHT, aToM, $IpO aToMa,

M30TOIIbl, 3/IeKTPOHHAasi 000/i0UKa aToma, s-, p-, d-aToMHbIe OpOWTanl, OCHOBHOE U
BO30Y)KZIEHHOE COCTOSTHMSI aTOMa, TUOpWAu3al[isi aTOMHBIX OpOuTased, WOH,
MOJIEKy/la, BaJIeHTHOCTb, 3JI€KTPOOTPULIATENIbHOCTb, CTeleHb  OKUC/IeHUS,
XUMUYecKass CBsi3b (KOBaJleHTHasi, WOHHas, MeTaj/yidueckas, BOAOPOHas),
KpUCTa//TMUeCKass pelléTka, XWMHUYecKasi peaklys, pacTBOpP, 3JIEKTPOJIUTHI,
HEe>3JIeKTPOJIUThI,  3/IEKTPOJIMTUYECKass [AUCCOLMaLusA, CTeleHb /JUCCOLMaLUy,
BOZIOPO/IHbIN TIOKa3aTesib, OKHUC/UTe/b, BOCCTAHOBUTENb, TeIIoBOM 3 deKT
XMMHUYECKOU peakluy, CKOPOCTb XMMUUECKOM peakLii, XUMUYeCKOe PaBHOBECHE;
TeOPUM M 3aKOHBI (Teopus 3/IEKTPOJIMTUUECKOW AUCCOLMAlU, MepUouYecKui
3akOoH [I.V1. MeHzienneeBa, 3aKOH COXpaHeHUsI MaCcChl Bel|eCTB, 3aKOH COXPaHeHUs U
TpeBpall[eHHs] SHePruy MpPU XMMUUECKUX peakl[MsX, 3aKOH IMOCTOSIHCTBA COCTaBa
BeL[eCTB, 3aKOH /[eWCTBYIOIIMX MacC), 3aKOHOMEPHOCTU, CHMBOJIMYECKUN SI3bIK
XMMWHM, MHPOBO33DEHUYECKMEe 3HaHWS, Jiekallue B OCHOBE [OHMMAaHUs
MPUYMHHOCTA W CUCTEMHOCTM  XUMHUYECKUX  SIBJIEHUW;  COBPEMEHHbIe
Npe/iCTaB/JIeHUs] O CTPOEHWU BeIeCTBA HAa aTOMHOM, HWOHHO-MOJIEKYJIIPDHOM U
HaJMOJIEKY/IIPDHOM YDOBHSX; IIpeJCTaB/JIeHUs] O MexXaHW3Max XHWMHYeCKHUX
peakiui, TepMOJWHAMUYECKUX U KUHETUUYECKMX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHus, 0 XUMHUUECKOM PaBHOBECUM, PaCTBOpax U [AUCIIEPCHBIX CUCTeMax;
dakTosiornueckrie CBeZieHWs O CBOMCTBaX, COCTaBe, TOJyueHWH W Oe3oracHOM
WCTI0/Tb30BaHWM Ba)KHEUIIINX HeOpraHW4eCKUX BeIlecTB B OBITY U TMPaKTUUeCKOM
JesiTeTbHOCTU ~ YesioBeKa, OOIMX  HAayyHbIX TMPUHIMIAX  XUMHUUYECKOTO
TPOM3BO/CTBa;

c(hOpMUPOBAHHOCTh yYMEHUM: BBISIBJISITh XapaKTepHble TIPU3HAKU TMOHSTUM,
yCTaHaB/IMBaTh MX B3aUMOCBS3b, WCII0/b30BaTh COOTBETCTBYIOLME TMOHATHSA TPU
OMNMCaHWU HeOPraHWYeCKUX BellecTB U UX TpeBpall|eHul;



c(OpMUPOBAHHOCTh yYMEHUSI HCII0/Ib30BATh XUMMUUECKYHD CUMBOJIUKY [J/Is1
cocraBjeHuss (OpMyJl BelleCTB M  YpPaBHEHUM XMMHUYECKUX  peakLui,
cuctematnyeckyro HoMmeHKNatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/EIbHBIX
BellleCTB;

c(OpMHPOBaHHOCTh YMEHUS OIpe/e/isiTh Ba/IEHTHOCTb U CTeleHb OKUC/IeHUS
XUMHYECKUX 3/IEMEHTOB B COeJMHEHUsX, BUJ XMMUUECKOW CBsA3U (KOBasjleHTHas,
VIOHHAasl, MeTa/sInyeckas, BOJOPOJAHAas), THUIl KPUCTA/UIMYECKOW DEeLIETKU
KOHKDETHOT'O BellleCTBa;

c(OpMUPOBAHHOCTb yMeHHsI OOBSICHATH 3aBUCHMOCTb CBOWMCTB BeIeCTB OT
BUJla XWUMHUYECKOW CBSI3M W THMNA KPUCTA//TMYECKOM peIéTKH, OOMEeHHBbId M
JIOHOPHO-aKL|eMTOPHbIN MeXaHH3Mbl 00pa30BaHUsI KOBaJIEHTHOM CBSI3U;

cOPMUPOBaHHOCTb  yYMEHMM:  KJaCCU(ULIMPOBaTh:  HeOpraHh4yeckKue
Bell[eCTBa I10 UX COCTaBy, XUMUUECKHE peakKLuu 110 pa3/InyHbIM MprU3HaKaM (YMCTy
Y COCTaBy pearvpyrollyx BelLecTB, TEIVIOBOMY 3((eKTy peaklyy, WU3MeHEHUIO
CTerleHeld OKUCJIeHUs 371eMeHTOB, 00paTMMOCTH, YyuyaCTHIO KaTaiu3aTtopa W
JpyTHe); CaMOCTOSITeIbHO BbIOMPATh OCHOBAHUS U KPUTEPUH JJisi K1acCUpUKaIu
V3y4yaeMbIX Bell[eCTB U XMMUYeCKUX peaKLui;

c(hOpMHPOBAHHOCTb YMEHUS PAaCKPbIBaTh CMbIC/ [TEPUOAMYECKOr0 3aKoHa /1.
. MeH/ienieeBa U IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYI0, 00bSICHUTETBHYIO
Y TIPOTHOCTUYECKYIO (DYHKLMY;

c(OpMUPOBAHHOCTh YMEHUM: XapaKTepU30BaThb 3/IEKTPOHHOE CTpPOeHHe
aTOMOB Y HMOHOB XUMHWUYECKUX 3JIEMEHTOB I[1epBOr0—4eTBEPTOro I1epHUO/iOB
[Tepuoguueckori  cuctembl .M.  MeHjeneeBa,  HWCIO/Ab3ys  TOHATUS
«3HepreTUYeCKre ypOBHHU», «3HEpPreTUUecKue MOAYyPOBHU», «S-, p-, d-aTOMHbIe
opbuTtanm», «OCHOBHOe U BO30YKIEHHOE 3HepPreTHyYecKHe COCTOSHHUS aToOMa»;
OOBSICHATH 3aKOHOMEPHOCTU U3MEHEHUs] CBOMCTB XMMMUUECKMX 371eMEeHTOB U UX
coefvHeHWW M0 mnepuojgam u rpynnam Ilepuoguueckor cucremsr [. U.
MeH/eneeBa, BajleHTHble BO3MOXXHOCTU aTOMOB 3/1EMEHTOB Ha OCHOBEe CTPOEHUs
UX 3JIeKTPOHHBIX 000/I0UeK;

cOpMHUPOBAHHOCTb ~YMEHUM: XapakTepu3oBaTh (OMUCHIBaTh)  0OLue
XMMUYECKHe  CBOMCTBA  BeIleCTB  pa3/IMUHbIX  KJ/IAaCCOB,  TOATBEP)KJATh
CylLLleCTBOBaHME Te€HEeTUYECKOM CBSI3M MEXAYy HeOpraHW4yeCKMMH BelleCTBaAMH C
TIOMOLLbI0 YPAaBHEHHUH COOTBETCTBYIOILIMX XUMHUYECKUX PeaKL{ii;

c(OpMUPOBAHHOCTb yYMEHMUSl PpacKpblBaTb CYLIHOCTb: OKWUCJIATEIbHO-
BOCCTAaHOBUTE/IbHBIX peakKlvid MOCpe/ICTBOM COCTaB/eHUs 3/IeKTPOHHOro OasaHca
3TUX peaklWi; peaklUyi HWOHHOTO OOMeHa IMyTEéM COCTaB/IeHUS WX TOJHBIX U
COKpAIlIEHHbIX ~ WOHHBIX  ypaBHEHWW;  peaklUUM  TWpPO/Iv3a;  peakiuiu
KOMIL/IeKcoobpa3oBaHust (Ha IpUMepe I'/JpOKCOKOMIT/IEKCOB LJMHKA U alTFOMUHUS);



chOpMHUPOBAaHHOCTh YMeHHSI OOBSCHATHL 3aKOHOMEDHOCTH TIPOTeKaHUs
XUMUYECKUX peakLUi C YUETOM WX SHepreTMUeCcKuX XapaKTepPUCTUK, XapaKTep
V3MEeHEeHUs] CKOPOCTH XWUMMWYEeCKOW peaklMd B 3aBUCMMOCTH OT pa3IMYHbIX
(haKTOpOB, a TaK)Ke XapaKTep CMellleHUs] XMMUUeCKOTO PaBHOBECHS MO/, BUSIHUEM
BHEIIHUX BO3JerlCcTBUM (MpuHLu Jle IllaTensbe);

chOpMUPOBAHHOCTb yMEHHUsI XapaKTepu30BaTb XHWMHUUECKUe peakiuH,
neXkalyue B OCHOBE TPOMBIIUIEHHOTO MOJy4eHUsI CePHOM KHUC/I0Thbl, aMMMUAKa,
o0Iie HayuHble TIPUHLIAIIBI XUMHUYECKMX TIPOM3BOJCTB; 11e/1eC000pa3HOCTh
TIPUMeHEeHHs HeOpraHUUeCKHX BeIleCTB B ITPOMBIIIZIEHHOCTH U B OBITY C TOUKH
3peHUs1 COOTHOIIIEHUs] PUCK-TI0/Tb3a;

c(hOpMHPOBAaHHOCTb BJI/IeHUs] CHUCTEMOM 3HaHMW O MeTO/laXx HayuyHOIo
TO03HAHUS SIBJIEHUW TIpUpoAbl — Hab/roJeHne, HW3MepeHWe, MOJe/UpOBaHue,
SKCrepuMeHT (peasibHbIM M MbIC/IEHHBIN), UCTI0/Ib3YEeMbIX B €CTeCTBEHHbBIX HayKax,
yMeHUs IPUMEHSATb 3TU 3HaHUS MPU SKCIIePUMEHTaIbHOM MCCIIe/JOBaHMH BeILeCTB
U A1 OOBSICHeHUS XUMMUEeCKUX SIBJIeHHM, WMEIOIMX MeCTO B TIpUpO/e,
MpaKTUUeCKOH JesiTeJIbHOCTH Ye/lOBeKa U B TTOBCEJHEBHOU >KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BbISIBJISATb B3aMMOCBSI3b XMMUUECKUX 3HaHUM C
TIOHATUSIMA U TIPeJICTaB/Je€HUSIMU [IPYTUX eCTeCTBEHHO-HayUHbIX MpPeJMeTOB [I/Is
6o/ee 0CO3HAaHHOTO TIOHMMAaHUSI MaTepUaIbHOTO €/JMHCTBA MUPa;

c(hOpMHPOBAaHHOCTb yMEHHs TIPOBOJUTH PaCUéThl: C MCIOJb30BaHUEM
TIOHATUM «MacCoBasi [JOJIsl BeIleCTBa B PACTBOPE» U «MOJISIDHAsA KOHLIEHTPALIUSI»;
Macchl Bell[eCTBa Wik 00bEMa ras3a 1Mo M3BeCTHOMY KOJIMUeCTBY BelllecTBa, Macce
U 06bEMY OZIHOTO M3 YUaCTBYIOI[UMX B peakijuM Bell[eCTB; TeruioBoro 3¢gdekra
peaklyy; 3HaueHusl BOJOPOJHOrO IOKa3aTessl pacTBOPOB KWUCJIOT U Lie/ioued C
W3BECTHOM CTEIeHbI0 AMCCOLMALMM; Macchl (00bEMa, KO/IMUecTBa BeIIeCTBa)
MPO/IyKTa peakliy, eCc/id OJHO U3 MCXOJHBIX BeIIeCTB /JaHO B BUJE pacTBopa C
orpeJie/IEHHOM MaCCOBOM /10/iel paCTBOPEHHOI'O BellleCTBAa WM JJaHO B U30BITKe
(MMeeT TIpUMeCH); ZOMW BBIXOJA TPOAYKTA peakiid; OOBEMHBIX OTHOIIIEHUH
ra3os;

c(hOpMUPOBAHHOCTb YMEHMM: CaMOCTOSATE/IbHO TJIAHUPOBaTh W TPOBOJUTH
XUMUUYECKUM  JKCriepuMeHT  (TIpoBefieHWe — peakididi  MOHHOTO  oOMeHa,
NO/TBEPIKJeHMEe KaueCTBEHHOr0 COCTaBa HeOPraHWYeCKHX BellleCTB, OMpe/e/ieHre
Cpefilbl pacTBOPOB BeIlleCTB C TIOMOILBIO WHAWKATOPOB, U3yueHUe BJIMSHUS
pa3MuHbiXx  ()aKTOPOB HAa CKOPOCTb XUMHWYECKOM peaklUud, pelleHue
SKCIepUMEHTabHbIX 3alau 1o TeMaM «MeTamnbel» U «HeMeTamnb») C
cobsroieHrieM TipaBU/ Ge3omacHoro obpailjeHus C BellleCTBaMU U 1ab0paTOPHBIM
obopyoBanueM, ¢GoOpMy/JMpOBaTh 1jeflb  MCC/Ae[0BaHWsA, TIPeJCTaBIsITh B
pa3MuHoM (popMe pe3y/bTaThl SKCIEPUMEHTa, aHa/IM3UPOBaTh U OLIEHUBAaTh WX
JIOCTOBEPHOCTE;



cchopMHUPOBAHHOCTh YMEHHI: COO/MIOATh TTPaBH/IA T10/1b30BaHMsI XUMUUECKOH
rnocyion ¥ mabopatopHbIM 000pyZOBaHWEM, OOpalleHWss C BeIecTBaMd B
COOTBETCTBUM C WHCTPYKLUSIMH TIO BBLITIOJIHEHHIO /1aO0pPaTOPHBIX XUMHYECKUX
OTbITOB, JKOJIOTUYECKH 1[eieco00pa3Horo IoBefieHWss B OBITY W TPY/I0BOU
JleATeJIbHOCTU B LieJIIX COXPaHEeHUs] CBOETrO 3/10POBbs, OKPY’Karollerd NPUPOJHOU
cpeibl W JOCTWXKEHHsS e€ yCTOMYMBOIO pa3BUTHS, OCO3HAaBaTb OINACHOCTH
TOKCUUECKOTO JIeCTBUSI Ha >KMBble OpPraHU3Mbl OMpe/e/IEHHbIX HeopraHu4ecKux
Bell|eCTB, MOHMMas CcMbIC/1 nokasaresns [TK;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIeCTB/ATh 1le/leHarpaB/ieHHbIN TOMCK
XUMUUeCKOM MH(POpPMaIMK B Pa3/IMUHbIX UICTOYHUKAX (HayuHas U yueOHO-Hay4Hast
nuTepaTypa, CpeicTBa MacCoBoM uHMopMalu, IHTepHeT U ipyrue), KpUTUUeCKH
aHa/IM3UPOBaTh XUMHUUECKYI0 WH(pOpMaI[io, TiepepabaTbiBaTh €€ W UCIO0Ih30BaTh
B COOTBETCTBHUH C ITOCTABIEHHOM yueOHOM 3a/1auei.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
Ko/In4ecTBO 4acoB J/IeKTPOHHbIE
Ne HaunmMeHoBaHMe pa3/ie/ioB U TeM (jupposBbie)
n/n NpPOrpaMmeI Beero KontposieHel | IIpakTHyeckue | oGpasoBaTenbHbIe
e paboTsI PadoThI pecypchl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCKOM XUMHUH
[TpesmeT oprannuyeckou xumun. Teopust bubmoteka LIOK
1.1 CTPOEeHMs OpraHu4ecKux coefuHeHun A. M. 8 1 https://m.edsoo.ru/863cedb
bytneposa a
Wtoro no paspeny 8
Pa3zpen 2. YrieBoaopo/bl
21 [IpenenbHble yrieBoAOPOAbI — ajlKaHbI, 5 bubmoreka [IOK
' L[UK/I0a/IKAHEI https://m.eds00.ru/863cf684
29 HernpesenbHble yrieBog0OpOAbL: alKeHbl, 14 1 1 bubmoreka [IOK
) a/IKa/IneHbl, aJKUHbI https://m.eds00.ru/863cf684
bubmoreka IIOK
2.3 ApomMaTuueckyre yrieBoJ0po/b! (apeHbl 8
P y AOPOAEI (ap ) https://m.edsoo.ru/863cf7e2
24 [IpyipoaHBIE UCTOYHUKHU YTI€EBOJOPO/OB U 4 bubmoreka LIOK
) ux nepepaboTka https://m.edso00.ru/863cfb20
bubmoteka LIOK
2. r 4 1
> A/TOTEATPOMSBOAHBIE YTIEBOAOPOAOD https://m.edsoo.ru/863cfd3c
Nroro nio pasgeny 35



https://m.edsoo.ru/863cfd3c
https://m.edsoo.ru/863cfb20
https://m.edsoo.ru/863cf7e2
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cedba
https://m.edsoo.ru/863cedba

Paspgen 3. Kucinopoacogep:xaijue oprannyecKue CoeJHHeHUs

bubmoreka LIOK
3.1 Crinptel. ®eHon 11 https://m.edsoo.ru/863cedb
a
Kapb6oHubHbIe COeZIUHEHUSI: aibAeruibl U
3.2 KeToHbI. KapOoHOBEIE KUC/IOTHI. CI0KHEIE 21 Bubmaorexa [JOK
) - 2ap ) https://m.eds00.ru/863cf684
3¢upbl. 2KUphI
bubmioreka LJOK
3.3 YreBozp! J https://m.edso0.ru/863cf508
Nroro nio pasgeny 41
Pa3pen 4. A3oTcopaepikaijyue opraHnyecKue coeJuHeHHUs
bubmioreka LJOK
4.1 A A .B 12
MHHBL AMIHORHCTOTBL. bE/TKH https://m.edsoo0.ru/863cf508
Nroro nio pasgeny 12
Paspen 5. BbicokoMoJIeKy/IsIpHbIe COe/JUHEeHUSs
5.1 BricokoMonekynsipHble COeUHEeHUS 6 Bubmiorexa [JOK
) P A https://m.eds00.ru/863cf508
Wtoro no pa3zpeny 6
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https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cedba
https://m.edsoo.ru/863cedba

11 K/TACC

KosmuecTBO uacoB J/IeKTPOHHbIEe
HanMeHoBaHMe pa3/ie/ioB U TeM (udpposBbie)
Ne n/n Konrponbnsie | IIpakTnueckue
NMPOrpaMMblI Bcero oOpa3oBaTe/IbHbIE
paboTbI paboTbI
pecypchbl
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
Ctpoenue aToMa. [Teproanueckuii 3aKoH bubmoteka LIOK
1.1 u Ileproanueckass cucTeMa XMMHUYeCKUX 9 https://m.edso0.ru/863cf508
snemeHTOB [I. 1I. MeHpeneeBa
Lo CrpoeHue BeljecTBa. MHoroo6pasue " ) Bubmoreka LIOK
. BelIeCTs https://m.edso0.ru/863cf508
bubmioreka LJOK
1.3 XUMHUeCcKre peakL{iu 19 1 3 https://m.edsoo.ru/863cf508
WNtoro no pa3peny 39
Pa3pen 2. Heoprannueckasi XuMus
bubnuoreka IIOK
2.1 Hemeranbl 31 1 3 https://m.edso0.ru/863cf508
bubmoreka IIOK
2.2 Mertannbl 23 1 2 https://m.edso0.ru/863cf508
Wtoro no paspeny 54
Paszpen 3. XuMusa 1 )XKU3Hb
31 MeTtopb! 1103HaHYs B XUMUW. XHUMUS U 9 1 bubnuoreka LIOK

JKHU3Hb

https://m.edsoo0.ru/863cf508



https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf508

Nroro no pa3geny

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

102




YYEBHO-METOAUNYECKOE OBECINEYEHUE OBPA3OBATEJIbHOIO NMPOLIECCA

OBA3ATEJ/IBHBIE YVYEBHDBIE MATEPHUAIJIBI IJId YYEHHUKA

Epemun B.B. Xumus . 10 knacc/ «M3gatensctBo «[IpocBerenue»

METOOUYECKHE MATEPHUAIJIBI [1JId YYUTEJIA

Mupimmraa H.B. Xumus. 10-11 knacchl: MHAWBUAYa/IbHBIM KOHTPOJIb 3HaHWW. KapTouku-3agaHust

«M3patenbctBO «Yuutenb»

LINOPOBbIE OBPA3OBATEJIbHbIE PECYPCbI U PECYPCbl CETU UHTEPHET

EK LIOP, school-collection.edu.ru
https://resh.edu.ru
http://www.floranimal.ru
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