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ITOSAACHUTEJIBHASA 3AIINCKA

Pabouasi miporpaMma Mo XMMHM Ha ypOBHe cpefiiHero o01rero o6pa3oBaHus
pa3paboraHa Ha ocHOoBe DezepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-®3 «06
obpazoBanuu B Poccuiickoii @efepariui», TpeboBaHU K pe3ysbTaTaM OCBOEHMS
beaepanbHOI obpa3oBare/bHOM ITPOrPAMMBI CpesHero obr111ero
obpazoBanus(POIl COO), npeacraBneHHbIX B PefiepaJbHOM TOCYJapCTBEHHOM
obpaszoBaresmbHOM ctaHzapre COO, ¢ yuétom KoHilenuy TIperofaBaHys
yuebHOro mpegmMeTra «XuMus» B 00Opa3oBaTe/bHBIX OpraHu3alusax Poccuiickoi
denepaliy, peanu3yOIIMX OCHOBHble oOpa3oBaTe/ibHble TIPOTPaMMbl, U
OCHOBHBIX TI0JIO)KeHUM «CTpaTerud pa3BUTHSI BOCIUTAaHUS B Poccuiickou
®epnepanuu Ha niepuof, o 2025 roga» (Pacnopsbkenue IlpaButensctBa PP ot
29.05. 2015 Ne 996 - p.).

XuMHUsi Ha ypOBHe YIJIyO/JEHHOTO W3ydyeHUs 3aHHMaeT Ba)KHOE MeCTO B
CHUCTEME eCTeCTBeHHO-HayyHoro obOpa3oBaHusi yuammxcs 10-11 Kmaccos.
N3yueHue mipeameTa, peanv3yeMoe B YCIOBUSIX Au((pepeHLpOBaHHOIO,
npodunbHOTO OO0yueHusi, Tpu3BaHO obecrieunTh o00OITle0Opa3oBaTeNbHYI0 U
OOIIIeKy/IbTYPHYIO TIOJATOTOBKY BBITYCKHUKOB IIIKOJIb, HEOOXOAUMYIO  [IJisl
a/larTaliuy UX K ObICTPO MEHSIFOIIMMCS YCJIOBUSIM YKU3HU B COLIMyMe, a TakxkKe ZJis
NPO/IoJDKeHUst 00yueHUss B OpraHM3alusx MpodeccoHalbHOTO 00pa3oBaHUs, B
KOTODPBIX XUMHUS SIB/ISIETCS OJHOM W3 NPUOPUTETHBIX AUCLIUTIIVH.

B mporpamme 1o XWMHMM Ha3HaueHuWe TMpeAMeTa «XHUMHS» [0ydaer
MoJjpoOHYI0 ~ MHTepIipeTalil0 B  COOTBETCTBMM C  OCHOBOIOJ/IArarwliMu
nonoxkeHusimd @I'OC COO o B3aumMo00yC/IOB/IEHHOCTH liefield, CojepyKaHusl,
pe3ysbTaTOB 00yueHWss W TpebOBaHWN K YPOBHIO TIOATOTOBKU BBITYCKHUKOB.
CBUETeNbCTBOM TOMY SBJ/ISIFOTCSI CJ/IeYIOLLME BBITIOJIHSIEMble TIPOTrPaMMOM T10
XUMUU PYHKIIUU:

« uHbOpPMAIIMOHHO-MeTO/InUecKasl, peasu3alusi KOTOpOM obecrieunBaet
TojlyueHye TIpe[CTaB/eHUs O LiesisiX, CoJep)KaHud, oOilell cTpaTeruu
oOyueHusi, BOCIUTAaHUS W pa3BUTUs, OOYyUalOU[UXCA CpeJCTBaMHU
ripeiMeTa, U3yuyaeMoro B paMKax KOHKPeTHOT0 pOdUIs;

e OpraHU3aLMOHHO-TIJIAHUPYIOLLas, KOTOpast rpeflyCmMaTpuBaeT
orpejie/ieHWe: TIPUHLMIIOB CTPYKTYPUPOBaHUS M II0C/Ie0BaTe/IbHOCTH
M3ydeHuss yueOHOTO Marepuasia, KOMUUECTBEHHBIX W KaueCTBEHHBIX ero
XapaKTepPUCTUK; TMOAXO0A0B K (DOPDMHPOBAHUIO COZJEP’KAaTeTbHOM OCHOBBI
KOHTPOJISI U OIleHKM 00pa30BaTe/IbHBIX JOCTY)KEeHUM, 00yJaroluxcs B
paMKax WTOTOBOM arTecTaliuM B (opMe eAWHOr0 TOCYyapCTBEHHOIO
5K3aMeHa 10 XUMHU.

[Tporpamma Ajist yriy6/18HHOTO U3yUueHUs1 XUMUU:



e yCTaHaB/IMBaeT WHBAapHaHTHOe TIpe/IMeTHOe Cofep)KaHWe, 0bsi3aTe/ibHOe
/s W3y4yeHusi B paMKaxX OT/AeNbHbIX TMpoQuiend, npesycMaTpUBaeT
pacripejieieHMe U CTPYKTypHpOBaHHWe ero Mo KjaccaM, OCHOBHBIM
cojiep>KaTe/IbHbIM JIMHUSIM/pa3/iesiaM Kypca;

e [aéT mMpuUMepHOe pacripejie/ieHNe y4eOHOrO BpeMeHH, peKOMeHAyeMOro
JJ1s1 U3yYeHUs! OT/e/bHBIX TeM;

e TMpejjiaraeT TIPUMEPHYIO II0C/IeZIOBaTeIbHOCT M3yueHHs yueOHOTro
MaTrepuasa C y4éTOM JIOTUKU TOCTPOEHUs] KypCa, BHYTPUIPEIMETHbIX U
Me>XXIpeAMeTHBIX CBSI3€H;

e 1aéT METOAMUECKYIO UHTepIIpeTaLvIO 1ielel U 3a/lau U3ydeHus rpeameTa
Ha yriyO/JIEHHOM YPOBHE C YUETOM COBPEMEHHBIX ITPUOPUTETOB B CUCTEME
cpegHero o0Imiero 00pa3oBaHMS, COJEpPXKATebHONM XapaKTePUCTHKU
TJIAaHUPYEeMbIX —pe3y/bTaTOB OCBOEHHUSI OCHOBHOM oOpa3oBarenbHOMU
TIPOrPaMMBI CpefiHero obr111ero obpa3oBaHus (JIMYHOCTHBIX,
MeTaripe/IMeTHbIX, TIPeIMETHBIX), a TakKXe C yUY6TOM OCHOBHBIX BH/IOB
yueOHO-TIO3HaBaTe/IbHBIX  IeWCTBUM  OOyuarolerocsi 10 OCBOEHHIO
coJlep>KaHusI IpeMeTa.

[To Bcem Ha3BaHHbIM MO3ULMSIM B MpOrpaMMme IO XMMHUU TIpeAyCMOTpeHa
IIPEeMCTBEHHOCTh C O00yueHMeM XHMHM Ha YPOBHe OCHOBHOTO OOIIero
oOpa3oBaHMs. 3a TipeJesiaMd yCTAaHOBJAEHHOW IIPOTpaMMOM 10  XUMHHU
o0s13aTelbHOM (MHBApPUAHTHOM) COCTaBJIAIONeN CoZiepyKaHus yueOHOro IpeimMeTa
«XUMHSI» OCTAEéTCSI BO3MOYKHOCTh BbIOOpPa €ro BapHaTHMBHOW COCTaBJISIOIIEH,
KOTOpasi I0/DKHa OTpeJiensiThCsl B COOTBETCTBUM C HarlpaB/ieHHeM KOHKPEeTHOTO
nipoust o0yueHusI.

B cootBercTBUM C KOHLENTya/JlbHbIMU MoJyiokeHusMu PI'OC COO o
Ha3HaueHUW TipegMeToB 0a30Boro U yriayOJéHHOTO YpOBHel B CHCTeMe
mvddepeHIIMPOBAaHHOTO 00yueHHsI Ha YpOBHe cpejaHero obiero obpa3oBaHUs
XUMHS Ha YpOBHe YI/IyO/JIEHHOTO W3y4YeHWsl HampaB/ieH Ha pear3aljiio
MPEEMCTBEHHOCTH C  TOC/JeAYIOLUMAM  3TalioM  TOy4YeHUs]  XUMHYeCKOro
oOpa3oBaHUs B paMKaxX W3y4yeHUs CIeLUaJbHbIX eCTeCTBeHHO-HayYHbIX U
XUMUYECKUX JUCIATIMH B By3ax U OpraHu3alusix cpefiHero npodeccroHanbHOTo
obpa3zoBanusi. B 9Toll CBsi3u u3yueHWe TpeAMeTa «XUMUsS» OPHUEHTUPOBAHO
NIPeUMYIIleCTBEHHO Ha  paciiiupeHde U yriybjeHWe  TeOpeTHUeCKod WU
MTPAKTUYECKOHN TTOATOTOBKH 00yYarol[yxcsi, BbIOpaBIINX OrpeAenéHHbINA MPOhUIb
o0yueHus1, B TOM UHCJIe C TIepCIIeKTHBOM MOC/eIYIOIIEro MoayueHns: XUMHUUeCKOoro
oOpa3oBaHMsI B OpraHU3alusax MpodeccroHaabHOr0 obpa3oBanusi. Hapsiay ¢ 3Tum,
B cBere TpeboBanuii ®I'OC COO K IIaHUPYeMbIM pe3y/bTaTaM OCBOEHUS
denepanbHOli 00pa3oBaTe/ibHOM IMpOrpaMMbl  CpefiHero o6iiero oOpa3oBaHUs
v3yueHue TipefiMeTa «XUMHS» OPUEHTUPOBAHO Tak)Ke Ha pellleHWe 3ajau



BOCTIMTAHUS ¥ COL[MAZIbHOTO Pa3BUTHS 00yyarommxcsi, Ha (OpMUpOBaHUE y HUX
oOI1lerHTe//IeKTyalbHbIX YMeHHH, YMeHUM paldoHaiu3alyyd yyeOHOro TpyAa U
000OITIIEHHBIX  CIOCOOOB  JIeITE/IbHOCTH, HWMEIOINX — MEXKIUCIUIUIMHAPHBIH,
HaZTpeIMeTHBIM XapakTep.

CocCTaB/SIOIUMHU TIpeMeTa «XHUMHsI» Ha YPOBHe YrayO/JIEHHOrO H3yueHHs
ABJITIOTCA  YI/IyO/MEéHHBIE Kypchl — «OpraHuueckass xumus» W «OOmjas u
HeopraHuueckasi XuMusi». [Ipu orpeiesieHUM MOAX0Z0B K 0TOOPY M CTPYKTYpHOM
OpraHM3alui CO/Iep>KaHUsI 3THX KypCOB B TIpOrpaMMe TI0 XWMHHM 3a OCHOBY
npuHATEI TosIokeHNsT ®I'OC COO o pa3muusix 0a30BOro W yriayO0néHHOTrO
ypOBHe# u3yueHusi mpeameTa.

OcHOBy cojepxaHusi KypcoB «OpraHuueckass xumusi» u «OOmasi u
HeopraHuueckasi XUMHs» COCTaBJIsSieT COBOKYITHOCTb TIpeJMETHbIX 3HaHUN WU
yMeHUM, OTHOCAIMXCA K 0a30BOMYy YPOBHIO W3ydeHuUs Mpeamera. JTa CHCTeMa
3HaHWM TIO/yuyaeT OIfpe/ie/IEHHOe TeopeTUYecKoe [OTMOJIHeHWe, T03BOJIsolee
OCO3HAHHO OCBOWTb CYIIeCTBEHHO Oo/blMii  00bEM  (HaKTO/IOTHUECKOTO
MaTepuasna. Tak, Ha yrayOséHHOM YpOBHe W3yueHHUs TpeiMeTra obecrieueHa
BO3MO>XHOCTh 3HAUUTE/JILHOTO yBeJMueHusi 00bEéMa 3HaHUM O XUMUUeCKHAX
3/IeMeHTaxX M CBONCTBaxX WX COeIMHEHUI Ha OCHOBe pacCIIMpeHusi U yriayOseHus
TIpe/ICTaB/IeHUA O CTPOEHWM BEIeCTBa, XMMHUECKOH CBSI3M M 3aKOHOMEPHOCTSIX
TIPOTEKaHUsI PeakIvii, PACCMaTPUBAEMbIX C TOUKU 3PEHUSI XUMUUECKOW KMHEeTHUKU
W TepMOAWHAMUKH. VI3yueHue TepUOAMUECKOTO 3akKoHa U [leproanueckoit
CUCTeMbl ~ XMMHYECKUX  37eMeHTOB  0asupyeTcsi Ha  COBpPeMeHHbIX
KBAaHTOBOMEXaHWUeCKUX TPe/ICTAaB/IeHUSIX O CTPOEHHUH aTOMa. XUMHUecKasi CBSI3b
00BSICHSIETCS C TOUKH 3DeHUsT SHePTeTHUeCKHUX M3MeHeHHH Tpu eé oOpa3oBaHUN U
pa3pylIlleHnd, a TakKe C TOUKU 3peHUss MeXaHW3MOB eé oOpa3oBaHusl. V3yueHue
TUTIOB ~ peaki[uii  fAoronHseTcss  GhopMUpOBaHHWEM  TIpeCTaBIeHUM 00
3JIEKTPOXMMHUUECKUX TIpPoIieccax M 3/IeKTPOJIM3€e pacriylaBOB M PACTBOPOB BeIIIeCTB.
B Kypce opraHWuecKoil XWMHHM TIPU PaCCMOTPEHHM DPeaKI[MOHHOM CTOCOOHOCTH
coeuHEHUN yensieTcss oco0oe BHUMaHKe BorpocaM 00 3/1eKTPOHHBIX 3¢ deKTax,
0 B3aMMHOM B/IMSTHUM aTOMOB B MOJIeKyJlaX ¥ MeXaHHW3MaX peakLvil.

Ocoboe 3HaueHWe WMeeT TO, UTO Ha COJepP)KaHHe KYpCOB XUMHH
yryOIEHHOTO YPOBHS M3yUeHusI Jist KIIaCCOB Orpezie/IEHHOr0 Mpoduis (T/IaBHBIM
obpa3oM Ha UX CTPYKTYpy M XapakKTep [JOIOJIHeHHA K OOIei cucreMme
TpeIMeTHBIX 3HAHWM) OKa3bIBalOT B/MSIHUE CMeXXHble TpeaMeThl. Tak, Harpumep,
B COJiepKaHWM TIpeiMeTa [ijIsi K/IaCCOB XMMHKO-(DU3UUeCcKoro nmpodusis 00bIioe
3HaueHWe OyJyT UMeTh 37eMeHThl yueOHOro MaTepuasna 1o obiei xumuu. [Ipu
M3ydyeHWU TIpeiMeTa B JJaHHOM CJyuae akleHT OyJeT cjenaH Ha OOIIHOCTH
METO/IOB M03HaHHs1, OOIITHOCTh 3aKOHOB U TeOpUl B XUMHUU U B (DU3UKe: aTOMHO-
MoJIeKy/sipHasi Teopust (MOJEKYJ/IipHasi Teopusi B (hH3MKe), 3aKOHBI COXpaHEeHMs



MacChl U JHEPruM, 3aKOHbl TEPMOJAWHAMHUKHM, 3/IeKTPOJIU3a, IpeJCTaB/IeHUs] O
CTPOEHMHM BelleCTB U JIpyToe.

B TO ’Xe BpemMs B COJlep)KaHUM TIipeiMeTa /il K/IaCCOB XHWMUKO-
6uonornueckoro npoduas OOJBINMKN ye/lbHBIM BeC Oy/leT MMeTb OpraHuuYecKas
XUMUSI. B 3TOM ciyuae TIpeloCTaB/sSIeTCS  BO3MOXKHOCTH  Jisi  Oosee
00CTOSITETHBHOTO ~ pacCMOTPEHUs] XMMWUUYECKOW  OpraHu3allii  K/IeTKHM  Kak
OMOMOTMUeCKON CHCTEMBI, B COCTaB KOTOPOM BXOZAT, K IIPUMepy, TaKue
CTPYKTypHble KOMITOHEHTBI, KaK JIMMHUAbI, OenKu, yrieBofpl, HYK/JIEUHOBBIE
KUC/IOThI U Apyrue. [Ipy 3TOM 3HaHHUSI O COCTaBe W CBOMCTBAx IipefiCTaBUTeJel
OCHOBHBIX KJ/IaCCOB OpraHWYeCKUX BeIeCTB C/Ay>KaT OCHOBOW [/sl W3y4yeHHs
CYILIHOCTU MPOL[eCCOB (POTOCUHTE3A, JbIXaHUs, TUI|eBapEeHUS.

B mnnaHe ¢opMUpoOBaHMS OCHOB HAyYHOTO MUPOBO33DEHHs], OCBOEHUS
o0I1[eHayUYHbIX METO/OB TI03HAHUS U OITbITA MPAKTHUYECKOT0 TIPUMEeHEeHHsST HayUHbIX
3HaHUM M3ydeHUe TpeaMeTa «XUMHUs» Ha YyriayOJéHHOM YpOBHe OCHOBAHO Ha
MEXIPeAMETHBIX CBA3SX C Y4YeOHBIMM TIpeIMeTaMH, BXOJSAIAMH B COCTaB
TpeIMeTHBIX 00OsacTeii «EcTecTBeHHO-Hay4Hble TpeAMeTh», «MareMaTHKa |
vH(popMaTUKa» U «PyCcCKUM SI3bIK U JIUTepaTypay.

[Tpy u3yueHnH ydeOHOro mnpeaMera «XHMHs» Ha YIIyOJEHHOM YpOBHE
Tak)ke, KaK Ha YPOBHe OCHOBHOTO U cpefiHero obiriero obpa3oBanus (Ha 6a30BOM
yPOBHe), 3afiaueii TepBOCTeNeHHOM 3HAaUYMMOCTU sIBJisseTCsl (D)OPMUPOBAHUE OCHOB
HayKd XWUMHUHA KaK 00/1aCTU COBPEMEHHOTO €eCTeCTBO3HAHMS, TIPaKTHUeCKOU
JlesTeJIbHOCTU Ye/ioBeKa U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KY/bTyphl. PellieHue
9TOM 3a7laud Ha Yr/AyO/JIEHHOM YpOBHe W3y4YeHWs TMpeZiMeTa IIperiosiaraer
peav3alyio TaKUX Liejiel, Kak:

e (opMHpoBaHUe TIpe/iCTaB/ieHUM: O MaTepuaJbHOM eJWHCTBE MUPa,
3aKOHOMEPHOCTSIX Y M03HAaBaeMOCTH SIBJIEHWH NPUPOJbI, O MeCTe XUMHUHU B
CHUCTeMe eCTeCTBeHHbIX HayK U eé€ Befymled poid B obecrieueHUH
yCTOMUMBOTO  pa3BUTHs ~ Ue/lOBeUeCTBa: B  peIlleHWd  IpobsieM
9KOJIOTMYECKOM, SHEpreTHUeCKOW U IMUIleBOl 0e30I1acHOCTH, B Pa3BUTHHU
Me/IULINHbBI, CO3ZJaHUH HOBBIX MaTepHuasioB, HOBbIX MCTOYHUKOB SHEPTUH, B
obecrieueHHY pal[MOHAILHOTO TIPUPO/IOTIONB30BaHUs, B (OPMHUPOBAHUH
MHUDPOBO33peHUsI U 001iell Ky/JbTypbl UelioBeKa, a TakKKe KOJIOTHYeCKH
000CHOBAaHHOTO OTHOIIIEHHS K CBOEMY 3/I0POBBIO M IIPHUPO/IHOM Cpe/ie;

e OCBOEHHE CHUCTeMbl 3HAaHUM, JeXallluXx B OCHOBE XHUMUUECKOU
COCTaBJISIIOIIEM eCcTeCTBeHHO-HayYHOU KapTUHBI MUpa: (PyHjaMeHTaTbHbIX
TOHSTHH, 3aKOHOB U TEeOpHUUW XHMMMH, COBPEMEHHBIX MpeACTaB/JIeHUuNd O
CTPOEHMM BellleCTBA Ha pa3HbIX YPOBHAX — aTOMHOM, WOHHO-
MOJIEKY/IIPHOM,  HA/IMOJIEKY/IIPHOM, O  TepMOJAWHaAMHUUeCKUX U
KUHETUUeCKUX 3aKOHOMEDHOCTSIX ITPOTeKaHWs XMMUYeCKUX peakiui, o



XUMHUYECKOM PAaBHOBECHH, PACTBOpAaX M AMCIIEPCHBIX CUCTeMaX, 00 o0Imx
HayYHbIX MPUHLIUMNAX XUMHUYECKOT0 MPOX3BO/CTBA;

(dhopmupoBaHue y 00yuaroImxcs 0CO3HAHHOT'0 TTIOHUMAaHMS
BOCTPeOOBAaHHOCTH CHUCTEMHBIX XWUMHUECKHUX 3HAHMM i OOBSCHEHUs
K/IIOUeBBIX Hled U TIPoOeM COBpPeMEHHON XWMHH, [Isi OOBSICHEHUS U
TIPOTHO3UPOBaHUs SIBJIEHWM, WUMEIOIMX eCTeCTBeHHO-HayUYHYH TIPUPOJY;
I'PaMOTHOTO pelieHus mpobieM, CBSI3aHHBIX C XUMHEH, IPOTHO3UPOBAHMS,
aHa/IM3a U OLIEHKH C TTO3ULIMKI SKOJIOTHUeCKON 0e30I11acCHOCTHU M0C/IeICTBUI
OBLITOBOM U TIPOU3BOJCTBEHHOM /[IeITeJTbHOCTH UeJ0BEeKa, CBSI3aHHOM C
XUMUYECKUM TIPOU3BOZICTBOM, WCIIONb30BaHWUEM U  TiepepaboTKoM
BEIIIeCTB,;

yrnyOneHde  TIpeACTaBJeHW O  HAy4YHBIX  MeTOZAaxX  II03HaHWS,
HeOOXOAUMBIX [/1s1 TIPHOOpeTeHus YMeHHH OPHEHTHUPOBATbCSI B MHPE
Bel[eCTB U OOBSICHEHWS] XUMWUECKHUX SIBJIEHUM, HWMEIOI[UX MeCTO B
TIpUPO/ie, B MPaKTUUeCKOU JlessTeTbHOCTU U TTOBCe/THeBHOM XKU3HHU.

B maHe peanu3aiuu nepBOOUYEpeHBIX BOCIUTATEbHBIX W PAa3BUBAOIIUX
GYHKIMM 1[e/IOCTHOM CUCTeMbl cpefiHero o6iiero oOpa3oBaHUs TIPU W3yUeHUU
npegMeTa «XuUMHUs» Ha yIJIyOJEHHOM ypoBHe 0COOylH0 — aKTyalbHOCThb
nprobpeTaroT Takue 1eJid U 3a/laui, Kak:

BoCTIMTaHWe YyOeXAEHHOCTM B TI03HAaBaeMOCTU SIBJIEHWW TIPHUPO/PHI,
yBa)KeHHsI K TIPOL[eCCY TBOpUeCcTBa B 00/IaCTH TeopeTUueCcKux |
MIPUK/IaHBIX MCC/eZloBaHUM B XUMUH, (HOPMUPOBaHWE MHPOBO33DeHHUs,
COOTBETCTBYIOII[ETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAl[Md K OOYyYeHMIO M II03HAHHIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO M CaMOBOCIIMUTAHWIO  HAa  OCHOBe  YCBOEHUS
o0111e9ye/I0BeUeCKUX 11eHHOCTeH;

pa3BUTHE TM03HaBaTeIbHBIX UHTEPECOB, MHTE/UIEKTYaTbHBIX ¥ TBOPUYECKHUX
criocobHoCTel oOyuaroiuxcs, (GopMHpOBaHHE y HHUX CO3HATeIbHOTO
OTHOIIIEHHsI K CcaM000pa30BaHWIO U HeNpephIBHOMY 00pa30BaHMIO KakK
YCJIOBUIO yCTeIIHOM rnmpodeccroHanbHOM U 00I1[eCTBeHHOH JesiTeTbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO M IIOTPeOHOCTH B
30pOBOM 0Opas3se >X13HW;

dbopMrpoBaHrWe yMeHHII W HABLIKOB pPa3yMHOTO TPHUPOOII0/b30BaHus,
pa3BUTHE SKOJIOTHUYECKOU KY/IbTYPhl, TPUOOpeTeHure OrbITa 0011{eCTBeHHO-
T0JIe3HOM 9KOJIOTUUECKOM AesiTeTbHOCTH.

OO0i1jee UKCIO YaCcoB, MPeAYCMOTPEHHBIX /IS U3yUeHUs] XUMUU Ha yT/y0/eHHOM
ypoBHe cpefiHero obijero obpa3oBaHusi, coctaBmser 204 yacos: B 10 kmacce —
102 vaca (3 uaca B Hefient0), B 11 knacce — 102 vaca (3 yaca B HeJje/to).



COJEPXAHUE OBYUYEHUSA
10 K/TACC

OPTAHUNYECKASA XUMUs

TeopeTnyeckye 0CHOBBI OPraHMYeCKOH XUMMH.

[IpegvMeTr ¥ 3HaueHWe OpraHUYeCcKOM XWUMHWM, MpeJACTaBlIeHUEe O
MHOT000pa3uu opraHu4eCcKuX CoeJUuHeHUM.

ONeKTpOHHOe CTpOeHHe aTroMa yrjepojia: OCHOBHOe U BO30YKAEHHOe
COCTOsiHUSA. BasieHTHble BO3MOXXHOCTM aToma yriepoja. XuMHUuecKass CBsi3b B
OpraHWYecKWX COoeAVHeHUsX. Tumbl TUOpPUAW3ALIMM aTOMHBIX opbuTtanei
yriaeposaa. MexaHusMbl 06pa3oBaHUsI KOBaJIeHTHOM CBsi3y (0OMeHHbINM 1 JOHOPHO-
aKLenTOpHbIM). TuIbl TepeKpbIBaHUS aTOMHBIX opbOuTaneidl, o- U T-CBSI3U.
OpuHapHasi, BOWHAs W TpoiHasi cBsi3b. CriocoObI pa3phiBa CBsi3eld B MOJIEKYJlaxX
opraHnyeckux BeirjecTB. [loHsaThe o cBOGOAHOM paauKane, HyK/Ieopuie Hu
sneKTpoduIe.

Teopuss cTpoeHusi opraHvueckux coeauHeHut A.M. bByrtnepoBa u
COBpeMeHHbIe Tpe/ICTaB/leHNs O CTPYKTYpe MOJIeKy/l. 3HaueHre TeOpUM CTPOeHUs
OpraHuYecKux coeguHeHUW. MoJieKy/asipHble W CTPYKTYpHble  (DOPMYJIBI.
CTpyKTypHble (OpMy/bl pa3lMYHbIX BUJOB: pa3BEpHyTas, COKpalléHHas,
ckeneTHasi. M3omepusi. Buiel u3omepun: CTPYKTypHas, MPOCTPaHCTBEHHasl.
OnekTpoHHbIe 3G (deKTbl B MOJIEKYy/1aX OpraHUUeCcKuX CoefiMHeHuM (MHIyKTUBHbBIN
Y Me30MepHbIN 3(PPeKThI).

[IpencraBneHre 0 KiaacCU(PUKALMKW OpraHWYeckuWx BellecTB. [loHsiTe o
dbyHKUMOHanbHOU rpynmne. ["'omosorus. ["'omosiornueckue psgpl. CrucreMaThyeckas
HOMeHK/1aTypa opraHnyeckux coeguHeHud (IUPAC) u TpuBHanbHble Ha3BaHUSA
OT[eJ/IbHBIX TTpeCTaBUTEJIEN.

OcobeHHOCTH M KiaccuuKaivsi opraHudyeckux peakiuil. OKUC/IUTeNbHO-
BOCCTaHOBUTE/IbHbIE PEAKLIMHA B OPraHUYeCKOHW XUMUHU.

OKCleprMeHTa/IbHble MeTOJbl W3yUeHHs BeLleCTB U MX MpeBpalljeHuN:
O3HaKOMJIeHHe C oOpa3ljaMH OpraHUYeCcKHWX BeIIeCTB W MaTephajaMd Ha UX
OCHOBE, OIbITBI MO T[peBpallleHU0 OpPraHUuYeCKUX BeLeCcTB IPA HarpeBaHWU
(nnaBsieHue, OOyT/IMBaHWe W TOpeHHE), KOHCTPYMPOBaHWE MOJeNeld MOJeKy/
OpraHNYeCcKuX BellleCTB.

YrieBogopojsbl.

Anxansbl. 'omosioruyeckuii psifi akaHoB, ob1ijasi popMysia, HOMeHK/IaTypa U
n3oMepusi. DJIEKTPOHHOE M MTPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/l aJKaHOB, SP°-
rubpuau3alss aTOMHBIX OpOuTasieil yriepoja, o-CBsizb. ®du3nueckue CBOMCTBa
aJIKaHOB.



XVAMHUYeCKre CBOMCTBA aJIKaHOB: peaklMWd 3aMelleHUsi, W30Mepu3alvu,
JeruJpupoBaHus, LMKIU3aluK, IMpoIn3a, KpeKrHra, ropeHus. Ilpescrasienve o
MeXaHW3Me peakiui PaJIMKaJbHOr0 3aMellleHuUs.

Haxoxaenue B ipupo/ie. CriocoObl oTyueHus: ¥ IPUMeHeHNe aTKaHoB.

Luknoankanel. O61as hopMyia, HOMeHK/IaTypa U usomepus. OcobeHHOCTH
CTPOEHUSI M XUMHYECKHX CBOWCTB MasbiX (LJUK/IOMpOMNaH, I[UK/I00yTaH) u
OOBIUHBIX (IJMK/IOTIEHTaH, IUK/IOTeKCAaH) ILHUK/I0a/TKaHOB. CITIOCOOBI MMOMyUYeHUs |
TIpUMEHeHMe 1[UK/I0aTKaHOB.

Ankensl. ['oMosiorrueckuii psi ajkeHOB, o0Iiast (opmysa, HOMeHK/IaTypa.
DJIEKTPOHHOE ¥ TMPOCTPAHCTBEHHOE CTPOEHHWE MOJIeKY/l — alKeHOB, Sp’-
rubpuan3anus aTOMHBIX opOuTanel yriepoja, o- U T-CBsi3u. CTPYKTypHasi U
reomeTpudeckas (LMC-TpaHC-) u3oMepusi. @PuU3NUeCKWe CBOUCTBA aJIKEHOB.
XrAMHUYeCKre CBOMCTBA: PeaklUWW NPUCOeJIUHEHUs, 3aMelleHHs B O-TI0JIOKeHue
MpU [IBOMHOM CBSI3M, MOJMMEepHU3alydd U OKuc/aeHus. [IpaBuno MapKOBHHKOBaA.
KauecTBeHHBIE peaKIu{ Ha JBOMHYIO CBs3b. CIIOCOOBI MO/TyUYeHHsT U IPUMeHeHHe
aJIKEHOB.

Ankanuensl. Knaccudukaius ankagrueHoB (CONPsKEHHbIE, M30/IMPOBaHHbIE,
KyMyaupoeaHHble). Oco0eHHOCTH 37IeKTPOHHOT'O CTPOEHUSI U XMMUUeCKUX CBOMCTB
CONpsKEHHBIX  AueHoB, 1,2- u  1,4-ipucoegvHenue.  Ilonmumepusarys
COTIPSDKEHHBIX AieHoB. CIIoco0bI 1oJ/TyueHust ¥ IpUMeHeHH e a/TKaJiueHOB.

AnkuHbl. 'oMonorudeckuii psiji aTKMHOB, 0011jasi popmysia, HOMeHK/IaTypa 1
y30MepUsi. JJIEKTPOHHOE U TPOCTPAHCTBEHHOe CTPOeHHe MOJIEKYJ aJIKUHOB, Sp-
rubpun3ays aTOMHBIX opOuTasie yriepojga. @usnyeckue CBOWCTBA aJKUHOB.
XyAMUYecKre  CBOWCTBA:  peaklUu  NOPUCOeVHEHUWs,  AuUMepu3aluu |
TpUMepH13aluu, OKUCIeHUs. KUC/IOTHBIe CBOMCTBA alTKWUHOB, UMEIOLUX KOHL[EBYIO
TPOIHYIO CBsi3b. KauecTBeHHbIe peaKlMU Ha TPOKHYHO CBsi3b. CIOCOOBI MOMyYeHUs
Y TIpUMEHeHUe aJIKWUHOB.

ApomMaTtuueckue YrjieBoJopoAbl (apeHbl). ['oMonorvueckud psifi apeHoOB,
o61tast opmysia, HOMeHK/IaTypa U u3oMepus. DJeKTPOHHOe U TTPOCTPAHCTBEHHOE
CTpOeHWe MoJieKy/ibl OeH3osa. Pusnyeckue CBOMCTBA apeHOB. XUMUYeCKHe
CBOMCTBa O€H30/1a 1 €ro TOMOJIOTOB: PeaKI[iH 3aMelrieHyst B 6eH30/TbHOM KOJIbIle U
yTJIeBOJIOPDOJIHOM PpaJiKase, peakluu MPUCOeJUHEHUs], OKUCJIIeHHWe TOMOJIOTOB
6enszona. IlpeacraBneHre 00 OpHEHTUPYIOIEM [eHCTBUM 3aMecTUTeslel B
0eH30/IbHOM KOJIbLle Ha TpuUMepe ajKWIbHBIX PaJUKaaoB, KapOOKCUIbHOMH,
TMIPOKCU/ILHOM, aMWHO- W HHUTPOTPYIIILI, aTOMOB TajioreHoB. OcoOeHHOCTH
XUMHUUECKUX CBOUCTB cTHpoJa. [Tosmmepusarus ctupona. CriocoObl momyyeHus 1
TIPUMEHeHne apOMaTUYeCKUX yTJIeBOJOPOIOB.

[Tpupoansiii ra3. [TonyTHble HedTsiHbIe ra3bl. HedTh U eé mpoucxoxaeHue.
KaMeHHBIM yrosb ¥ TIPOAYKTHI ero rnepepaboTku. CriocoOnl rmepepaboTKu HeTH:



TeperoHka, KpeKWHr (TepMUUYeCcKul, KaTaJuTU4YeCcKui), pU(OPMUHT, MUPOIU3.
[TpoaykThl mepepaboTKy HEPTH, WX PUMEHEHHe B POMBIIILJIEHHOCTH U B OBITY.

['eHeTHUeCKasi CBSA3b MeXX/1y Pa3/IMYHBIMU K/IaCCaMU YTJIeBOJOPO/IOB.

ONEeKTPOHHOE CTPOEHHe TaJIoreHINIPOU3BOIHBIX YTJIEBOJOPOJAOB. Peakiuu
3aMelleHusi TaJoreHa Ha TUAPOKCOTPYINly, HUTPOrPYMNy, LUaHOIPYIITY,
amuHorpynmny. [lelicTBe Ha Tra/JIOreHNpOM3BOJHbIE BOJAHOTO W CIHAPTOBOTO
pacTBopa 1iénoun. B3anmopencTBre AurajoreHajJKaHOB C MarHUEM U LIMHKOM.
ITonsatue 0 MeTa/VyI00OPraHuuYeCKUX COeIUHEeHUsX. Wcnons30BaHue
ra/IOTeHTNIPOM3BOJHBIX  YIJIEBOJIOPOZIOB B OBITY, TexXHUKe U TIPU CHUHTe3e
OpraHhYeCKuX BeLeCTB.

OKCrepuMeHTa/lbHble MeTOZbl M3YyuUeHHWsl BellleCTB U UX [peBpallleHUi:
n3yueHue (Ghr3nUecKux CBOWCTB YIJ/IeBOJIOPOZIOB (PaCTBOPUMOCTD), KaueCTBEHHbIX
peakivii yrieBOZIOPOJIOB Pa3/IMyHbIX KaaccoB (obecijBeunBaHue OpOMHON WM
VOJIHOM BOJbI, pacTBOpa IepMaHraHaTa Kajus, B3auMOJEWCTBHE alleTWIeHa C
aMMHAuHBIM pacTBOpoM oOKcuzia cepebpa(l)), kauecTBeHHOe OOHapyKeHHe
yrjiepofia ¥ BOJOPOJAa B OpPraHWYECKUX BeleCcTBaX, MOJIyYeHHWe STWieHa U
H3yueHUe ero CBOMCTB, O3HaKOM/ieHWe C KoJieKiusMu «HedbTb» U «Yromb», C
oOpa3ljaMu T1laCTMacc, KayuyykoB U pe3WHbl, MOJe/MpPOBaHHe MOJIEKY/I
yTJIeBO/IOPO/IOB U ra/ioreHNPOXU3BOHBIX YIIEBOAOPOOB.

Kuciopojcoaepikamnjyue opraHuuecKue coeJHHeHHUsl.

[IpepeneHble OfgHOATOMHBIE CIUPTHL. CTpOeHWEe MOJIeKy/l1 (Ha TMpHUMepe
MeTaHO/Ia W 9TaHomna). ['oMonoruueckuii psg, obimas ¢opmyna, u30Mepus,
HOMEHK/JaTypa W Kiaaccudukaiusa. Ddusnueckue CBOMCTBA  Mpejie/bHbIX
OIHOATOMHBIX CIUPTOB. BogopojHble CBSI3M MeXAY MOJIeKYJlaMU CIOUPTOB.
XYAMHUYeCKre CBOMCTBA: peakLuy 3aMelleHus, Jeruaparaluu, OKUCJIeHUS,
B3aUMO/IEICTBUE C  OpPraHUYeCKUMHM U  HEOpraHWYeCcKMMU  KHUCJIOTaMM.
KauecTBeHHasi peakijusi Ha OJHOATOMHbIe CITUPTHI. JleiicTBUe 3TaHO/Ia U MeTaHoJIa
Ha opraHusM uesnoBeka. CriocoObl TMOMy4YeHWs W TIPUMeHeHWe OJHOATOMHBIX
CITUPTOB.

[TpocTeie 3¢upel, HOMeHKIaTypa U u3oMmepusi. OcobeHHOCTH (U3NUeCKUX U
XUMUUECKUX CBOMCTB.

MHoOroatoMHble CIUAPTbI — STUIEHIVIMKOMb W TravlepuH. dusrueckue u
XMMHUECKre CBOMCTBA: PeaklU 3aMellleHus], B3auMOJelCTBHEe C OpraHuYeCKUMU
¥ HeopraHWyeCKUMHU KHC/I0TaMH, KayeCTBeHHas peaklusi Ha MHOr0aTOMHbIE
criupThl. [lpescTaBnieHre 0 MexaHU3Me peakLMi HYK/I1e0(hUIbHOrO 3aMellleHuUs .
HeiictBie Ha opraHu3M desoBeka. CriocoObl TMOMy4YeHWs] W TIpUMeHeHHe
MHOT'0aTOMHBIX CITUPTOB.

@®eHosn. CTpoeHMe MOJIEKYy/bl, B3aWMHOe B/IMSIHWE THUPOKCOTPYIINIbI U
6eH3onpHOrO siApa. dusmueckre cBoicTBa (eHoma. OcoOEHHOCTH XUMHUUYECKHX



cBOMCTB (peHosa. KauecTBeHHble peakiud Ha (eHon. TokcMyHOCTH (heHoa.
Crioco6bl TostyueHusi U ipuMeHeHue GeHosa. @eHodopMabaeruaHas cMoJia.

KapOoHu/IbHbIE COeIMHEHUS] — a/TbJIETU/IbI U KeTOHBL. JJIEKTPOHHOE CTPOEHHE
KapOOHU/IBbHON Tpynmbl. ['oMosiornyeckue psifibl a/bJeTH0B U KeTOHOB, 0OIrjas
dbopmysa, n3omMepuss U HOMeHKIaTypa. Pusmueckre CBOWCTBA ajbAervzioB U
KeTOHOB.  XMMMUUeCKWe CBOWCTBA  a/ibJerdJoB W  KETOHOB:  peakluu
nipucoeiuHeHyst. OKUC/ieHre afb/lery/ioB, KaueCTBeHHbIe PeakI[iy Ha ajibJeru/ibl.
Crioco0pl TI0/TyueHus: ¥ pUMeHeHHe ajibJertuioB ¥ KeTOHOB.

OZHOOCHOBHBIe TIpe/ie/ibHbie KapOOHOBBIE KUCTOThL. OCOOEHHOCTH CTPOeHUS
MoJieKy/1 KapOOHOBBIX KUCIOT. MI3oMepusi 1 HOMeHK/aTypa. Pr3nueckre CBOMCTBA
OJTHOOCHOBHBIX TIpejle/TbHbIX KapOOHOBBIX KHUC/IOT. BoJOpo/HbIe CBSI3M MEXIY
MoOJIeKy/laMi KapOOHOBBIX KUC/IOT. XMMHUUeCKHe CBONCTBA: KUC/IOTHBIE CBOMCTBA,
peakius 3TepuUKalliM, peaki[Md C ydacTHeM YT/eBOJOPO/HOTO pajvKaia.
Oco0GeHHOCTH CBOWCTB MYypaBbUHOM KUC/IOThL. [loHATHE O TIPOM3BOAHBIX
KapOOHOBBIX KUCJOT — CJOKHBIX 3¢upax. MHoroobpa3ue KapOOHOBBIX KHCIOT.
Oco6eHHOCTH CBOMCTB Herpefie/ibHbIX W apoMaTHUeCKUX KapOOHOBBIX KHCIIOT,
AUKapbOHOBBIX KHUCJIOT, TUIPOKCUKApPOOHOBBIX KUC/IOT. [IpeficTaBUTeM BBICIIMX
KapOOHOBBIX KMCJIOT: CTeapyWHOBasi, TaJbMUTHUHOBAs, OJIEMHOBasl, /UHO/E8as,
JUHONeHOo8ast KUCIOThI. CriocoObI MosTyueHust ¥ puMeHeHre KapOOHOBBIX KUCJIOT.

Cnoyxkubie 3¢upbl. ['oMosornueckuii psj, oOias dopMysia, U30MepHUsi U
HOMeHK/IaTypa. Pusnueckve W XUMHUUeCKHe CBOMCTBA: TU/POJU3 B KUCIOU U
111e/IOUHOM cpe/ie.

JKupel. CTpoeHue, dhr3nueckre U XMMHUUeCKHe CBOMCTBA YKUPOB: TH/IPOJIU3 B
KUC/ION | 111e/I0UHOM cpefie. OCOOEHHOCTH CBOMCTB JKHUPOB, COZeP)KAIl[X OCTATKU
HeTpe/ie/TbHbIX KUPHBIX KUCIO0T. JKUpBI B IPUPOJIE.

MBbI/Ta KaK COJTH BBICIIMX KapGOHOBBIX KUC/IOT, MX MOOIIee /lefiCTBHe.

O61iast xapakTepucTrKa yriaeBooB. Kinaccudukauus yriaeBogoB (MOHO-, TU-
U TiosMcaxapu/bl). MoHocaxapuabl: TUIlOKO3a, (PpyKTo3a, ranakros3a, pubo3a,
ne3okcupubo3a. Pusnueckre CBOWCTBA M Haxo)KAeHuWe B mpupoje. PoToCUHTe3.
XuMHYeckre CBOMCTBA TJIFOKO3bl: PeakLUU C yuaCTHeM CIIUPTOBBIX U abAeruAHON
TPy, CIIMPTOBOE U MOJIOUHOKHC/IOe OpokeHue. I[IpuMeHeHHWe TJIFOKO3bI, eé
3HaueHWe B )KU3He/esTeJbHOCTU OpraHu3Ma. [lucaxapuzpl: caxaposa, MaabTo3a U
nakTo3a. BoccTaHap/vBaroie U HeBOCCTaHABIMBAIOIIMe Aucaxapyubl. 'uapomms
aucaxapuzioB. HaxoxkzeHue B pupozie U rnpuMeHeHue. [lomvcaxapyubl: Kpaxmari,
IJIMKOTeH U Uesuitosio3a. CTpoeHHMe MaKpOMOJIeKY/a KpaxMmasa, IJIMKOreHa W
Le/To03bl.  du3nueckre CBOMCTBA Kpaxmaja M Le/UTHJIO3bl. XHMHYeCcKue
CBOMCTBAa Kpaxmasa: THAPO/NU3, KaueCTBeHHas peaklds C HOJOM. XUMHYeCKHe
CBOMCTBA LIeJUTHOJIO3bI: TUJIPOU3, ToayueHue 3(PUPOB Liesitosio3bl. [ToHsTHE 06
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHbIM HIE/IK).



OKCrepyMeHTa/lbHble MeTO/bl W3yueHWs BelleCTB U WX MpeBpalleHu:
PacTBOPUMOCTb Pa3/IMYHbIX CIIMPTOB B BOJle, B3aUMOZEUCTBUE 3TaHOJIa C HATPUEM,
OKHCJIeHHWe STWUJIOBOTO CIUPTA B a/ib/lery/, Ha PacKaJéHHOW MeHOW TIPOBOJIOKE,
OKHCJIeHHe STW/IOBOTO COUPTAa AUXPOMATOM Kayivsg (BO3MOXKHO MCIIOJIb30BaHUE
BU/leOMaTePUA/IOB), KaueCTBEHHble peaklMd Ha anbJerufibl (C TUAPOKCUIOM
muammuHcepebpa(l) u  rugpokcuzom  Menau(Il)), peakius raMilepyHa C
ruapokcugom Meau(Il), xummyeckue CBOWCTBA pacTBOpa YKCYCHOU KHCJIOTHI,
B3alMO/ZIEMICTBHE pacTBOpa I/IHOKO3bl C THUAPoKcuaoM Meau(ll), BzaumMoencTBUe
Kpaxmasa C UOJO0M, pellieHHhe 3KCIepuMeHTabHbIX 3aZiau 1Mo TeMaM «CIupThl U
deHobl», «KapboHOBBIe KUCTOTHI. C/I0XKHBIE 3(PUPBI».

A3oTCoepikale opraHnyecKe coeANHeHMsl.

AMUHBI — OpraHuueckue Tpou3BO/HbIe aMMUaKa. Knaccudukaiiysi aMUHOB:
anudaTuyeckue U apoMaThuecKue; TepBUYHble, BTOPUUHbIE W TPETHUYHLIE.
Crpoenue moJieKys, obijasi ¢hopMysia, M3oMepusi, HOMeHK/IaTypa U (usnueckue
CBOMCTBA. XMMHUYECKOe CBOWCTBA anvdaTUUueCKUX aMHUHOB: OCHOBHbIe CBOKMCTBA,
aJIKAJIMPOBaHKe, B3aUMOJENCTBHE MEPBUYHBIX aMHUHOB C a30TUCTOW KHCJIOTOM.
Conm asKu1IaMMOHUS.

AHWIMH — TIpe/CTaBUTe/Nlb aMHWHOB apoMarhuyeckoro pszaa. CrpoeHue
aHWIMHA. B3aMHOe BIHSTHHE TPYIIT aTOMOB B MOJIeKyJ/ie aHuIuHa. OcobeHHOCTH
XUMHUECKUX CBOWCTB aHWIMHA. KauecTBeHHble peakijuu Ha aHWIMH. CriocoObl
MoJiydyeHUs1 U TpUMeHeHUe anudaTthuuecKux aMuHOB. [losiyyeHwe aHWIMHA U3
HUTpOOEH30/1a.

AmuHokuc/10TEl. HoMeHKnaTypa u uzomepusi. OTze/ibHbIE TIpeACTaBUTENN (-
AMUHOKMCJ/IOT:  T/IMIWH, aJaHuH. @u3nueckve CBOWCTBA AMUHOKUCJIOT.
XvWMUUeCKUe CBOMCTBA aMHUHOKUC/IOT Kak aM(OTepHbIX OpraHU4YecKrux
COeMHEeHWM, peaklusi TOJIMKOHeHcald, oOpa3oBaHWe TMeNTUJHOW CBSI3U.
buoniornyeckoe 3HaueHHe aMUHOKUCIOT. CUHTE3 U TH/IPOJIU3 TIeNTHU/IOB.

benku Kak TMpupojHble To/vMMephl. [lepBuUYHasi, BTOpUUHAs M TpeTUUYHas
CTpyKTypa OenkoB. XuMHUecKHe CBOMCTBa Oe/IKOB: THAPOJIN3, [eHaTypalus,
KaueCTBeHHbIe peakKluy Ha OesTKu.

OKCcrepyMeHTa/lbHble MeTO/Ibl U3yueHUsl BelleCcTB U MX TpeBpalljeHul:
pacTBopeHue 0Oe/IKOB B BOjie, JleHaTypalusi Oe/lKOB MpH HarpeBaHWW, I[BETHBIE
peakiu Ha Oesik¥, pellleHHe JKCTepUMEeHTalbHbIX 3a/lad [0 TemaMm
«A3oTcogeprkanjye opraHuueckue CoeIMHeHUs» U «Pacrno3HaBaHue
OpraHUYeCcKuX COeJUHEHUMN.

BbICOKOMO/1eKYy/IAPHbIE COeJMHeHHS].

OCHOBHBIE TOHSTHS XMMHH BbICOKOMOJIEKY/ISIDHBIX COeJUHEeHUN: MOHOMED,
MOJIUMep, CTPYKTYPHOE 3BEHO, CTeleHb MOMMepU3aliuu, CpeHsIs MOJIeKy/sipHast



Macca. OCHOBHbIe MeTOZbl CHHTE3a BBICOKOMOJIEKY/ISIDHBIX COEJUHEeHUNA —
MOJIMMepHr3aLysi U MOJUKOH/eHCalusl.

[TonvmepHble MaTepuasbl. [lnacTMacchl  (TTOUATHJIEH, TIOUIIPOIIAJIEH,
TIOJIUBUHUIX/IOPU/I,  TIOJTMCTUPOJI,  TOMMeTH/IMEeTaKpUIaT, I10JIMKapOOHaTHl,
nosiaTUIeHTepedTanar). Y Tuau3saius 1 rnepepaboTka riacTHKa.

DnacTOMepBhI: HaTypaJIbHbIN KayuyK, CUHTETHYeCKue Kay4yyKu
(byTareHOBBIM, X/IOPOIIPEHOBBIN, M30TPEHOBBIN) U CUITMKOHLI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, 111ePCTh, 1IENK), UCKYCCTBEeHHbIe (BUCKO3a,
aljeTaTHOe BOJIOKHO), CUHTeTAYeCKHe (KarpoH U JIaBCaH).

[Tonumepsl CreLa/ibHOT O Ha3HauyeHus (Tednion, KeBJjiap,
3JIEKTPOITPOBOJSIINE TI0/IMMEPHI, O1iopa3/iaraeMble TIOJTMMepHI).

OKCrepyMeHTa/ibHble MeTO/Ibl U3yueHWs BelleCTB U WX TpeBpalljeHul:
03HaKOMJIeHHe C 0Opa3liaMy TIPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
KayuyyKOB, pellleHhe 5KCIIepUMeHTalbHbIX 3aZiau 1o Teme «Pacro3HaBaHue
TJIaCTMAacC U BOJIOKOH».

PacuétHbie 3agaum.

HaxoxxgeHve MoJeKyasipHOM (opMyJ/ibl OpPraHUUeCKOro COeJWHEeHUs TI0
MacCOBbIM [JIOJIAM  3JIEMEHTOB, BXOJSL[UX B €ro COCTaB, HaXOXJeHHUe
MOJIEKY/ISIPHOM  (hOpMYJIbI OPTaHWUECKOTO COeJWHEHHs 10 Macce (00BEMY)
TIPOAIYKTOB CTOPaHWs, TI0 KOJMUYeCTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB
peakld W/WIU WCXOJHBIX BelIeCTB, YCTaHOBJEHWe CTPYKTYPHOU (DOPMYJIbI
OpraHMYecKoro BellleCTBA Ha OCHOBE ero XMMHUUeCKHWX CBOWCTB WA CIIOCOOOB
ToJIyueHUsi, OIpejiejieHHe [0/ BbIXOJla MPOAYKTa peaklU OT TeOopeTUuUeCKU
BO3MOYKHOTO.

MexnpeaMeTHbIe CBSA3U.

Peanu3zanys MeXXnpeJMeTHbIX CBSI3€M MPU U3yUeHHWH OPraHUuecKorl XWUMHUU B
10 Kmacce ocCyIecTBAseTCS 4Yepe3 WCIIONb30BaHWE KakK OOIMX eCTeCTBEeHHO-
HayUHbIX TIOHSTWM, TaK W TIOHSTHM, TIPUHATBIX B OT/E/NbHBIX TpeJMeTax
eCTeCTBEHHO-Hay4YHOr0 LIUK/Ia.

OOb11ue ecTeCTBEHHO-HayUHble TIOHATHS: sIBJIeHUe, HayYHbIN (PaKT, TUIIOTe3a,
TEOpHs, 3aKOH, aHa/lu3, CHHTe3, KiacCU(UKai[us, HabmoleHre, W3MepeHue,
9KCIIePUMEHT, MO/le/Tb, MO/le TUPOBaHUeE.

dusrka: Marepusi, aroM, 3JIeKTPOH, TIPOTOH, HEWTPOH, MOJIeKy/a,
SHepreTUYecKuii ypoBeHb, BeIeCTBO, Tes0, O00BEM, arperaTHoe COCTOSTHHE
Bell[eCTBa, (U3nMUecKre Be/JMUMHbBI, €UHHUIIbI M3MepeHHsi, CKOpPOCThb, 3Heprus,
Mmacca.

buonorusi: KjaeTKa, OpraHu3M, S5KOCHCTeMa, Owuocdepa, MeTabOIH3M,
Hac/e/ICTBeHHOCTb, aBTOTPO(MHBIA U TreTepoTpPO(dHBIN THIT TUTaHUsA, OpoXKeHHe,



doTocuHTe3, bixaHue, OenKH, YIJIEBOAbI, >KUPBI, HYK/JIEWHOBbIE KUCJIOTHI,
(dhepMeHTHI.

['eorpacdusi: mosie3Hble UCKOTaeMble, TOTLTUBO.

TexHosoOrvs: TMUIleBble TPOAYKTbl, OCHOBBI pallMOHAJBLHOTO TMUTaHUS,
MOIOLL[Me CPe/ICTBA, MaTepuasbl U3 UCKYCCTBEHHBIX U CUHTETUUECKUX BOJIOKOH.

11 K/TACC

OBIIIAA N HEOPTAHNYECKAA XUMUA

TeopeTnueckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sep. XUMHUueckur ssnemeHT. M3oTonel. CTpoeHue
3/IeKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBbIe UMC/a. DHEpPreTHYeckrue YPOBHU U
MoIypoBHU. ATOMHbIe opOuTanu. Knaccubukaiyss XuMUuueCcKux 371eMeHTOB (S-, p-,
d-, f-anementsl). PacripesjesieHue 3/IeKTPOHOB TI0 aTOMHBIM OpOUTassM.
DneKTpOHHbIe KOH(UTrypallid aTOMOB 3/IEMEHTOB MepPBOr0—UeTBEPTOrO Mepro/iOB
B OCHOBHOM U BO30Y)KZEHHOM COCTOSIHWM, 3JIeKTPOHHbIe KOH(UTypalii MOHOB.
OJIeKTPOOTPULIATETBHOCTb.

[Tepuoauueckuit 3ak0H U Ilepyuoanyeckast cucTeMa XUMHAUYECKUX 3JIEMEHTOB
O.U. MenpeneeBa. CBA3b MepuoAAUeCcKOro 3akoHa M I[leproguueckor CUCTeMBbI
XMMUAUECKHMX 37IEeMEHTOB C COBDEMEHHOW TeOpHWel CTPOEHUs] aTOMOB.
3aKOHOMEPHOCTU U3MeHeHHsI CBONMCTB XUMUUECKHX 3/IEMEHTOB 1 00pa3yeMbIX MU
TPOCTBIX W CJAOXKHBIX BeleCTB [0 TIpylraM U [epuojaM. 3HaueHue
repuoauueckoro 3akoHa [I.11. Menjesneesa.

XvMmuyeckas CBs3b. Buapl XMMHYeECKOM CBSI3U: KOBaJIeHTHasl, WOHHas,
MeTasuinueckas. MexaHu3Mbl 00pa30BaHUsI KOBa/J€HTHOW CBSI3U: OOMEHHBLIM U
JIOHOPHO-aKLeMTOPHBIA. JHePrus u JjiuHa CBsi3u. [1o/1IpHOCTb, HaNpaBAEHHOCTh U
HaChIaeMOCTb KOBaJIeHTHOW CBsi3U. KpaTHele cBa3u. BopoponHasi CBsi3b.
MexMo/eKyJ/IsipHble B3aUMOZENCTBUS.

BaneHTHOCTP M BajieHTHble BO3MOXXHOCTU aTOMOB. CBSi3b 3J/IeKTPOHHOU
CTPYKTYPbI MOJIEKYJ/T C UX TeOMeTPUUYECKUM CTPOEeHUEM (Ha MprUMepe COeuHeHUU
3JIeMEHTOB BTOPOTO TIePUOJA).

IIpescraBiieHne 0 KOMIUIEKCHBIX coefuHeHUssX. CoCTaB KOMIUIEKCHOTO UOHaA:
KOMILJIeKcoobpa3oBare/ib, JIMraH/bl. 3HaueHHWe KOMIIJIEKCHbIX COeJUHEeHUH.
[ToHsATHE 0 KOOPAVMHALIMOHHOW XUMUU.

BemjectBa MOJIEKY/IIDHOTO U HEMOJIEKYJIIPHOTO — CTpPOeHusl.  TuIibl
KPHCTa/UIMUeCKUX PelIeTOK (CTPYKTYP) U CBOKCTBA BEILleCTB.

ITonsatne o gucriepcHbIx cvcteMax. VictuHHble pacTBophl. [IpeacrasiieHuve o
KOJ/UTOWHBIX pacTtBopaX. CrocoObl BbIpa)KeHUsT KOHIIEHTPALIMA PacTBOPOB:
MaccoBas [0/ BellleCTBa B pPaCTBOpe, MOJIIpHasi KOHLeHTpaLys. HacklljeHHble 1
HEeHaChII|eHHbIe pacTBOPbI, paCTBOPUMOCTh. KpUcTanioruaparsl.



Knaccudukaiys u HOMeHK/IaTypa HeopraHu4ecKux BelecTB. TpuBUaIbHbIe
Ha3BaHUS OT/e/IbHBIX MPeCTaBUTEe HeOPraHUUeCKUX BeleCTB.

Knaccudukaliiysgs XxuMAueCKuX peakiuii B HEOPraHM4YeCcKOW M OpraHu4ecKou
XMMUU. 3aKOH COXPaHeHUs MacChbl BeleCTB; 3aKOH COXPaHeHUs U IpeBpallleHus
SHEpPruu MpU XUMUUYECKUX peaklusx. TersioBbie 3QdeKTbl XUMUUEeCKHUX peakKLUi.
TepMoxUMHUUYeCKUe ypaBHEHUSI.

CKOpOCTb XUMUYECKOW peakijuy, eé 3aBUCUMOCTb OT Pa3/M4YHbIX (PaKTOPOB.
['omoreHHsbIe U reteporeHHele peakuuu. Karanaus u KaTaausaTopsl.

ObpaTtumbie 1 HeobpaTUMbIe peaki[uu. XuMHUecKoe paBHoBecue. KoHcTaHTa
XMMUUECKOro paBHOBecusl. PakTOpbl, BMAIOL[ME HA I0JIO)KEHUe XUMUUeCKOro
paBHOBECUSI: TeMIiepaTypa, AaB/JeHUue U KOHLIeHTpalUuu BelleCTB, yYaCTBYIOL[UX B
peakiuu. [Ipuniumn Jle Ilatenbe.

OnekTponuthyeckass auccouyainusi. CuibHble YW y1abble  3/1€KTPOUTHI.
Crenenb pucconumanuu. Cpefa BOAHBIX pacTBOPOB: KHWC/IOTHas, HeWTpasbHas,
uienouHas. Bomopoassii nokasatens (pH) pactBopa. I'hpaponus coseid. Peakijuu
MOHHOT0 0OMeHa.

OKUC/IUTeNbHO-BOCCTAHOBUTE/IbHbIe  peakuud.  CTemeHb  OKWCJ/IEHMS.
OxkuciuTennb M BOCCTaHOBUTeNb. lIponjeccbl OKUC/IE€HHWS U BOCCTAaHOBJIEHUS.
BakHelIe OKHCIWTETM W BOCCTAaHOBUTENW. MeToJ 3/IeKTPOHHOTO OasiaHca.
DJIEKTPOJIU3 paCTBOPOB Y pPacCIlyIaBOB BelleCTB.

OKCIepuMeHTa/IbHble MeTOZbl M3Y4YeHHs BelleCTB W UX [peBpallleHUi:
pasjioKeHue T[epoKCuJa BOAOpPOJa B TIPUCYTCTBUM Karajav3aTopa, MoOJev
KPHUCTA/ITMUECKUX PELIETOK, MPOBe/ieHre peaki[iii HOHHOTO 0OMeHa, orpeziesieHHe
cpeAbl pPacTBOPOB C IIOMOLLBID WHAWKATOPOB, W3y4YeHHe BJIMSIHUSA Pas/IMUHbIX
(GakTOpOB Ha CKOpPOCTb XWUMHYECKOM peakiuu U T0J0)KeHWe XWUMUUeCKOro
PaBHOBECUSI.

Heoprannueckasi Xumusl.

[Tonoxxenne HemeTa/uioB B Ilepuoguyeckor cucteMe XUMHUYECKUX
yniemeHToB [./. MeHeneeBa u 0COOEHHOCTH CTPOEHUS X aTOMOB. Pu3nyeckue
CBOMCTBa HEMeTa/JIOB. AJIJIOTPONUSI HEMeTa/UIOB (Ha MpUMepe KUCJIOpOJa, Cephbl,
docdopa u yrieposa).

Bopgopoa. IlonyueHue, ¢pusnueckre M XUMHYeCKHWe CBOWCTBA: peakiuu C
MeTa//laMA W  HeMeTa/UlaM{, BOCCTaHOBUTE/IbHbIE CBOWCTBA. ['MApDUJBIL.
Ton/IMBHBIE 37IeMEeHTHI.

Iasorensl. HaxoxkgeHue B TIpUpOjie, CIIOCOOBI TO/ydeHHs, Gu3ndyeckue u
XMMUUECKre CBOWCTBa. ['asoreHoBOAOpOAbL. BakHelIlve KUCIOPOACOAep Kallye
coeuHeHUs TasioreHOB. JlabopaTopHble ¥ MPOMBIIIEHHbIE CTIOCOObLI MOTyYeHuUs
rasioreHoB. [IpyMeHeHe rajoreHoB U UX COeIMHEHUM.



Kucnopos, o30H. JlabopaTopHble ¥ TPOMBIIIIEHHBIE CIIOCOOBI TO/TyUeHHs
KUciopoga. dusnueckrie U XWMHUUECKHEe CBOMCTBA U MPUMEHEHHWe KHC/I0poJa U
030Ha. OKCHUZBI U ITePOKCUTIBL.

Cepa. HaxoxpeHue B Tipupojie, CIIOCOOBI TIO/ydeHus, GU3NUECKHEe WU
xumuyeckde cBorctBa. CepoBogopon, cynabduabl. Okcup cepwi(IV), okcup
cepbl(VI). CepHucTrass U cepHas KHUCJIOTbI U MX cod. OcoOeHHOCTH CBOWCTB
CepHol KUC/IO0ThL. [IpuMeHeHe cepbl U eé coe/[MHeHHUH.

A3or. HaxokgeHwe B TIpHUPOZie, CIIOCOOBI TIOMyueHHs, (QU3NUecKue u
XMMHWYEeCKHe CBOMCTBa. AMMMAK, HUTpUIbl. OKCH/IbI a30Ta. A30THCTast U a30THas
KUCJOTBI U UX coyii. Oco6eHHOCTH CBOMCTB a30THOM KUC/IOTHL. [IpMeHeHre a30Ta
Y ero coefiIMHeHU. A30THbIE Y00peHws..

docdop. HaxoxgeHue B TpPHUPOZe, CMOCOObI MOMyueHHs, (U3NUecKue U
xumuyeckre cBorctBa. Pocuabl U pochuH. Oxcuawl docdopa, docdhopHas
KUcioTa U eé conmu. IlpumeHeHuwe ¢ocdopa U ero coefuHeHu. PochopHbIe
yIobpeHwus.

Yrnepon, HaxoxJeHWe B TNpuUpojie. AJUIOTPONHbIE  MOAUGDUKAIUH.
dusnyecke W XUMHUYECKHe CBOWCTBA TIPOCTHIX BeIecTB, 00Opa30BaHHBIX
yraepogom. Okcup yraepoga(ll), okcupg yraepoga(IV), yronbHas KuciaoTa U eé
CO/MM. AKTMBUPOBAHHBIA yTrob, afcopbius. dyriepenHsl, rpadeH, yriaepoaHble
HaHOTPYOKuU. IIpriMeHeHHe TPOCTHIX BEIeCTB, 00pa30BaHHBLIX YTIepO/IOM, U ero
CcOoeIMHEeHUH.

Kpemnuii. HaxoxkzieHre B MpupoOZe, CrocoObl TosiyueHusi, (u3nueckie u
xumMuyeckre cBoiictBa. Okcuj kpeMHusi(IV), KpeMHueBasi KUC/IOTa, CUIAKAThI.
[TpumeHeHVe KpeMHUs U ero coefiuHeHuii. CTeKJ/10, ero rnojgyueHue, BUbl CTeK/Ia.

[Tonoxxenue Meta/uioB B [lepuosuueckol cucTeMe XHUMUUECKUX 3/1EMEHTOB.
OcobeHHOCTH CTpPOeHMs] 3JIEKTPOHHBIX 000/I0UeK aTOMOB MeTasuioB. OO1ue
bu3nUecKre CBOWCTBA MeTa/l/ioB. [IprMeHeHHe MeTa/ll/iIoB B OBITY W TEXHUKe.
CrnuiaBbl MeTaslioB.

ONeKTPOXUMUYECKUN psifi HamlpsbkeHud MeTasuioB. OO6mue  criocobsl
MOJTyYeHUst MeTasl/oB: TUIPOMETaTyprus, MMpPOMeTaJlTyprus,
y/ieKTpoMeTautyprusi. [loHsiTHe o Koppo3uun MeTauioB. Crocobbl 3aIiiyThl OT
KOPPO3UH.

OOmiast xapakTepuCTHKa MeTauioB [A-rpynmbel [leproanueckoil CHCTEMBI
XMMUUECKUX 37eMeHTOB. HaTpuii U Kanui: TionyueHue, ¢GuU3MUecKkue U
XUMUUeCcKre CBONCTBa, IpUMeHeH e TIPOCThIX BellleCTB U UX COe/JMHeHUHN.

OObijasi xapakrepucTuka MeTa/uioB I[A-rpymmel [lepuoguyeckoil CHCTEMBI
XUMUYECKHUX 37eMeHTOB. MarHuii W Ka/bLiUi: TiojiyyeHWe, ¢u3nueckue U
XUMUYECKHe CBOMCTBA, MpPHMEHEHWe TIPOCThIX BeIL[eCTB M WX COeJUHEHHUHU.
JKEcTKOCTh BOJIbI M CITIOCOOLI €€ yCTpaHeHUs.



AtoMUHMI: TIOy4YeHue, (pr3ndyeckrie U XUMUUeCcKrue CBOMCTBA, MpUMeHeHHe
MPOCTOTO BellleCTBA U €ro coeJuHeHWM. AMQOTepHble CBOMCTBA OKCHJA WU
TUAPOKCHUA aTFOMUHUS, TUAPOKCOKOMIIEKChI aTFOMUHUS.

OOijasi  XapakTepuCTHKa MeTa/yioB mo0ouHbix moArpynm  (B-rpyrm)
[Tepuorueckol CUCTEMbI XUMUUYECKUX 3JIEMEHTOB.

dusrueckre U XMMHAYECKUe CBOKWCTBA XpoMa M ero coefrHeHu. OKCHUIbI U
ruapokcuabpl xpoMma(ll), xpoma(Illl) u xpoma(VI). XpomaTel U AUXpOMAThl, KUX
OKHCJIUTe/IbHbIe CBOKCTBA. [ToyueHre v MprMeHeHre XpoMma.

dusrueckre W XUMHUeCKHMe CBOMCTBA MapraHila W ero CoeJvHeHUM.
Baxnenme coequHenusi Maprasua(ll), wmapranua(IV), wmapranua(VI) wu
mapranua( VII). IlepmaHraHat Kaausi, ero OKAC/IUTe/IbHbIe CBOUCTRBA.

du3nuecKkre U XMMUYeCKHe CBOMCTBA ’Kejle3a U ero coefuHeHur. OKCUTBI,
ruipokcubl U conu xxene3a(ll) u xenesa(Ill). [TonyueHre U nprMeHeHUe Kese3a
Y €ro CIJIaBOB.

du3nueckre U XUMUYEeCKe CBOKWCTBa Meaiu U eé coefiuHeHuu. [lonyueHve u
TIpUMEHeHue MeJy U eé CoeIJMHeHUN.

LuHk: monyyeHuwe, ¢u3NUecKue W XUMHYECKWe CBOWCTBa. AMoTepHbie
CBOMCTBa OKCH/a ¥ TUJIPOKCH/A [IUHKA, TUAPOKCOKOMILIEKCHI IIMHKA. [IprMeHeHne
L[MHKa Y ero CoeJMHEeHUM.

OKCIepuMeHTa/IbHble MeTOZbl M3Y4YeHHs BellleCTB U UX [peBpallleHUi:
n3ydyeHre o0Opasl[OB HeMeTas/yIOB, TOpeHue cepbl, ¢ocdopa, esne3a, MarHus B
KUC/IOpOZie, U3yuyeHHe KOJ/UIeKI[ud «MeTalibl M CIUIaBbl», B3aWMO/IeHICTBHE
1e/IOUHBIX U 111eJI0YHO3eMe/IbHBIX MeTa/IJIOB C BOZOU (BO3MOXKHO MCIOJ/Ib30BaHUE
BHU/IeOMAaTepUaioB), B3aUMOJEMCTBUE LIMHKA M >Kejie3a C pacTBOpaMU KHUCJIOT U
111e/i0Ye, KaueCTBeHHbIE Peaklii Ha HeopraHuyeckre aHUOHbI, KaTUOH BOJIOPO/a
M KaTUOHbl METa/JIOB, B3aUMOJIEMCTBUE THUJPOKCUAOB aJIOMUHUSI U LMHKA C
pacTBOpaMH KHUCJIOT U I11e/ioUel, pellleHre 3KCIepUMeHTa/IbHbIX 3aJay M0 TeMam
«[anorenel», «Cepa u eé coeuHEHHUS», «A30T U Gochop M UX COeAUHEHHS»,
«MeTasbl TJIaBHBIX HOATPYII», «MeTaibl TOOOUHBIX MTOATPYTII».

XUMMA U )KU3Hb.

Posib XUMUH B 00ecrieueHUH YCTOMUHMBOTO Pa3BUTHS uesioBeduecTBa. [1oHsTHE
O HayyHbIX MeETOAAX TIO3HAHWSI U MEeTOJOJIOTMM HAyUHOr0 HCCJIeOBaHUS.
HayuHble NMPUHLKUITBI OpraHu3ali XUMUUeCKOro TIPOM3BO/ACTBA. [IpoMbIiiieHHbIe
criocoObl MOTyYeHUs] BayKHEHIIINX BellecTB (Ha MprMepe MPOU3BO/[CTBA aMMHaKa,
CepHOM KHC/IOThI, MeTaHo/1a). [IpOMBIITUIeHHbIe CIOCOOBI TIOTyUeHUsI METa/IJIOB U
CrJIaBOB. XMMHUECKOe 3arpsi3HeHHe OKDPY’Karolled Cpelibl U ero Moc/e[CTBUS.
Posib xuimuu B 06ecrieueHUH SHepreTUUecKoi 6e301acHOCTH.

XuMUsi ¥ 3[0pOBbe uesioBeka. JlekapcTBeHHbie cpexacTBa. IlpaBusia
WICII0/Tb30BaHUsl JIeKapCTBEHHBIX MpernapaToB. Pojib XUMUM B Pa3BUTHUH MeIULIUHBI.



XUMUST TUILY: OCHOBHBbIE KOMIIOHEHTHI, MUll[eBble Z00aBKU. Posib XUMUU B
obecrieueHHH TUITIEBOM 0€30T1aCHOCTH.

KocmeTtnueckne u mnap@romepHbie cpeficTBa. bbeiToBas xumwusi. IlpaBusa
0e30MacHOr0 WCIIO/Ib30BAaHUS IIPerapaTtoB OBITOBOM XMMHUM B TIOBCEIHEBHOM
JKA3HMU.

XVMHUS B CTPOMTE/NBCTBE: Ba)KHEHWIIME CTPOUTE/bHbIE MaTepuasbl (LJeMEHT,
0eToH).

XUMUS B CeJIbCKOM X03s1iicTBe. OpraHndeckre U MUHepabHbIe y00peHusl.

CoBpeMeHHble KOHCTPYKLIMOHHbIe MaTepuasibl, KPacKW, CTeKJIO, KepaMHUKa.
Martepuassl AJ1s1 3/IeKTPOHUKU. HaHOTeXHO/I0TUM.

PacuéTtHble 3a7aun.

PacuéTbl: Macchl BellleCTBa WiM 00bEMa Ta30B M0 U3BECTHOMY KOJUUECTBY
BelllecTBa, Macce wid 00BEMY OFHOTO M3 yUaCTBYIOIIMX B DeakiMM BellecTB,
Macchbl (00BbEMa, Ko/MyecTBa BellleCTBA) MPOAYKTOB DeakiuM, eCAu OJHO U3
BeIleCTB MMeeT IIpUMecH, Macchl (00BEMa, KOIMUeCTBA BeIecTBa) ITPOAYKTA
peakluu, ecJii OAHO W3 Bel[eCTB JlaHO B BHJle pacTBOpa C OMpeJenéHHON
MacCOBOM Jj0/le pacTBOPEHHOrO BeIlleCTBA, MAaCCOBOU [JIOIM M MOJSIPHOU
KOHLIEHTpaLlMM BellleCTBa B pacTBOpe, [0JM BbIXOJA MPOAYKTAa peakLuyd OT
TeOpeTUYeCKHA BO3MOXKHOTO.

MesxripeiMeTHBIe CBSI3U.

Pearmm3aiiusi  MeXXIIpe]MeTHBIX  CBsi3ell Tpu  u3yueHUM oOIelt u
HeopraHuyeckon xumuM B 11 Kjacce OCyIeCTB/ISIETCSl Yepe3 MCIOJIb30BaHUe Kak
OOIMX ecTeCcTBEeHHO-HAYUYHBIX TTOHATHM, TaK U TIOHATHM, MPUHATHIX B OTJE/IbHbIX
rpeJMeTax eCTeCTBeHHO-HayUYHOr' 0 LIUK/IA.

OOb11re ecTeCTBEHHO-HayUHble TIOHATHS: sIBJIeHUe, HAyUHbIN (DaKT, TUIIOTe3a,
Teopusi, 3aKOH, aHa/u3, CUHTe3, KjaccuurKalys, epuoAuUHOCTb, Hab/oeHue,
v3MepeHue, SKCIIepUMEeHT, MO/eJ/b, MO/leJIMPOBaHue.

®du3nKa: Marepus, MHUKDOMUD, MaKpOMHpP, aTOM, 3JIEKTPOH, TIPOTOH,
HEWTPOH, UOH, U30TOIbl, PAAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUeCKU YPOBEHD,
BeIleCTBO, Tejio, OObEM, arperaTHoe COCTOSIHMe BellleCTBa, WeanbHbIA Tas,
(r3MuecKre BeJTMUMHBI, eIMHULbI U3MepeHUs], CKOPOCTh, SHeprus, Macca.

buonorus: KneTka, opraHvsM, 3KocucTema, brocdepa, Metabomsm, MaKpo-
Y MUKDO3JIeMeHThI, Oe/IKH, KUDbI, YTJIeBO/IbI, HyK/IeMHOBbIe KUC/OThI, (hepMeHTHI,
TOPMOHBI, KpYTOBOPOT BeL[eCTB U MOTOK SHEPruy B S5KOCUCTeMaX.

['eorpacdusi: MuHepasbl, TOPHBIE TIOPO/IbI, TIO/IE3HbIe UCKOIaeMble, TOIIUBO,
pecypchbl.

TexHoMorus: XuMu4ecKass MPOMBILLIEHHOCTb, MeTa/UIyprusi, CTPOUTe/IbHbIE
MaTepuasbl, Ce/bCKOX035MCTBEHHOe TPOU3BO/CTBO, MUILEBasi MPOMBIIILIEHHOCTb,
(dhapMalieBTHUYECKAst TIPOMBILLIJIEHHOCTb, TIPOM3BO/CTBO KOCMeTUYeCKUX



rpernaparoB, MPOM3BO/ICTBO KOHCTPYKLIMOHHBIX MaTepUasioB, 3eKTPOHHast
MIPOMBILIEHHOCTh, HAHOTEXHOJIOT M.



IIJTAHAPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUWN
HA YI'TYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHNA

JINHHOCTHBIE PE3YJ/IbTATDI

B CoOTBeTCTBHMM C CHUCTEMHO-/IeATeTbHOCTHBIM IIOAXO/IOM B CTPYKType
JTMYHOCTHBIX Pe3y/IbTaTOB OCBOEHWS TIpeMeTa «XHMHS» Ha ypOBHE CpeJHero
obmiero o0pa3oBaHUsI BbIJe/ieHbl  C/e[yIOIIe COCTaBJISIOIIMe: OCO3HaHHUe
00yuarolUMHUCS POCCHHCKOM TPa)KJaHCKOM WAEHTUYHOCTH, TOTOBHOCTb K
CaMOpa3BUTHIO, CAMOCTOSATETbHOCTH ¥ CaMOOTIpe/ie/IeHHI0; Ha/lMure MOTHBAI[UH K
0o0y4eHHMIO; TOTOBHOCTb M CIIOCOOHOCTb OOYYarolUXCs PYKOBO/CTBOBATHCS
NMPUHATBIMU B 0OI[eCTBe TMpaBWIaMM UM HOPMaMM TIOBeJleHUs; Haluuue
IIPaBOCO3HAHUS, 3KOJIOTHUECKON KY/IbTYPbl; CITOCOOHOCTL CTaBUTh 1€/ U CTPOUTh
YKU3HEHHbIE TI/IaHbI.

JINUHOCTHBIE pe3y/lbTaThl OCBOEHUs TipefiMeTa «XHMHS» OTPakaroT
cOpMUPOBAHHOCTb OMbITAa TI03HABATENBLHOM U TIPAKTUUECKOMW [1esiTeIbHOCTU
o0yuaroIuXxcs B Mpoljecce peanr3aljii 00pa3oBaTebHON JAesITe/TbHOCTH.

JINUHOCTHBIE pe3y/lbTaThl OCBOEHUs TIpefiMeTa «XHUMHS» OTPakaroT
cchOpMHUPOBAHHOCTh OTbITA TI03HABATENBLHOM U TIPAKTUUECKOM [1esiTeTbHOCTH
oOyuaroluxcs B Mpoliecce peanv3aliii obpa3oBaTesibHON JesTeTbHOCTH, B TOM
yKc/ie B YaCTH:

1) rpa)KJaHCKOr0 BOCITUTAHUS:

0CO3HaHUs 00YYAIIIMMKUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s13aHHOCTEH,
yBa)keHHUs K 3aKOHY ¥ MPaBOMOPSAKY;

TIpe/ICTaB/IeHUsT O COLMAJbHBIX HOpMax M TMpaBWaX MeXIUUYHOCTHBIX
OTHOIIIEHUH B KOJI/IEKTHBE;

TOTOBHOCTH K COBMECTHOM TBODUYECKOW [IesiTeTbHOCTH TIpU CO3/aHUU
yueOHBIX MPOEKTOB, pellleHWM y4yeOHBIX U TO3HaBaTeIbHBIX 3a/lay, BBIIOJHEHUU
XUMHUECKHUX IKCTIePUMEHTOB;

CIIOCOOHOCTH TIOHWMMaTh YW TIPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY |
apryMeHThI IPYTUX TIPU aHa/In3e pa3/IMdHbIX BUJIOB YueOHOI /esTeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHUA:

I[EHHOCTHOTO OTHOIIEHHUSI K HWCTOPUYECKOMY U HAyYHOMY HaC/IeZHIo
O0TeueCTBeHHOM XHMMUU;

yBaKeHUsI K TIPOIleccy TBOpuecTBa B 00/aCTW TeOpUM W TPAKTHUYeCKOTo
TIDWIOXKEeHUSI XUMHUM, OCO3HAHUSI TOTO, 4YTO JaHHble HAyKU eCTb pe3yJbTaT
JIUIATeNbHBIX ~ HaO/MOMeHNH, KpPOTOT/MBBIX  JKCIIEPUMEHTA/IbHBIX  TIOHCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHBIX 1 TIPAKTUKOB;



WHTepeca W TII03HaBaTebHBIX MOTHMBOB B TOAYYEeHUM U TIOC/eAYIOIEM
aHanM3e MH(OpMaLUM O TepeJOBbIX AOCTW)KEHHUSIX COBPEMEHHOM OTeueCTBEeHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOT0 TIOBe/IeHNS;

CrIoCOOHOCTH OLIeHMBAThb CUTYal[UH, CBs3aHHbIE C XUMHUUYECKUMHU SIBJIEHUSIMHU,
¥ TIPUHMMATh OCO3HaHHBIE peIlleHUs], OPUEHTHPYSCh Ha MOpaTbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIleHMBAaTh CBOE TIOBe/leHHe U TIOCTYIIKA CBOMX TOBApHIIeN C
MO3UIMM HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS TOC/IeCTBUM
TIOCTYTIKOB,;

4) popMuUpOBaHUA KYJILTYPHI 3/[0POBbSI:

MMOHWUMaHUsI 1[eHHOCTeH 370poBOro U 0Oe3omacHoro obpasa >KU3HH,
HeOoOXOUMOCTH OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBeHHOMY (H3UUYECKOMY U
TICUXUUECKOMY 3/I0POBBIO;

cobmoienrsi TipaBus  Ge3omacHoro obpaileHHss C BelljeCTBaMH B OBITY,
TOBCEeJHeBHOM KW3HU, B TPY/IOBOU J1eSIT€/IbHOCTH;

MOHMMaHWs 1[eHHOCTH TIpaBWI WHAWBUJYaJIbHOTO U  KOJJIEKTUBHOI'O
6e3011aCHOTO MMOBeJIEHHS B CUTYaIHsIX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JTFOZIEH;

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

5) TPyAOBOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/e/I0BaTeIbCKOM
JesiTe/IbHOCTH,  OOII[eCTBEHHO — TIOJIe3HOM, TBOPUECKOM W APYIMX  BHUZAX
JesiTe/IbHOCTH;

YCTAaHOBKM Ha AaKTUBHOe yyacThe B pellleHUWM TpaKTUYecKux 3aziau
collMasbHOM HampaB/IeHHOCTH (B paMKax CBOEro KJjacca, ITKOJIbI);

WHTepeca K MPaKTUUeCKOMY H3y4eHHUI0 Tpodeccrii pa3uyHOro poja, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TTpeIMeTHBIX 3HAaHUH 110 XUMUU;

yBa)keHUs K TPY[Ly, JIFOASIM TPy/la U pe3ysbTaTaM TPYAOBOM /lesTebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAWBH/ya/IbHOM TpPaeKTOPUH
obpa3zoBanus, Oyayiiedi mpodeccuyd W peanu3al[dd COOCTBEHHBIX >KU3HEHHBIX
TIJIAHOB C YYETOM JIMUHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XUMHU, UHTEPeCOB U
noTpe6GHOCTeM 00111eCTBa;

6) 3K0/10rMYeCKOro BOCIIUTAHHUS:

9KO0JIOTUYECKH I1]e/1ec000pa3HOro OTHOIEeHUs K TPHUPOZie KaK HCTOUHHUKY
CYI[eCTBOBAHUS KU3HU Ha 3eMie;

MOHMMaHHWs T/I00anbHOTO XapakTepa SKOJOTMUecKUx MpobseM, BIUSHUS
9KOHOMHYECKHX TTPOI[eCCOB Ha COCTOSTHHE MMPHUPOZHOM U COI[HAIbHOMN Cpe/ibl;



OCO3HaHUSI HeOOXOAWMOCTU WCIOb30BaHUS JOCTIKEHUM XUMUU /IS
pelilieHus1 BOTIPOCOB PaLiMOHabHOTO TIPUPO/0TI0Ib30BaHUS;

aKTUBHOTO HEMNpUSTUSl [JIeCTBUM, TPUHOCAIIUX BpeJl OKpY’Karollei
TIPUPOJTHOM Cpefie, YMEeHHs TPOTHO3WPOBATh HeO0JarorpusTHbIe 3KOJ/IOTHYeCKHe
TI0C/IeICTBUS TIpeATIPUHUMAaeMbIX JIeHCTBHUI U TpeIoTBPall[aTh UX;

Ha/IMuusi pa3BUTOTO SKOJIOTMUECKOT0 MBIIIJIeHUS], SKOJIOTMUeCKOi Ky/IbTYphl,
orbITa JlesITe TbHOCTH 9KOJIOTMUeCcKOou HaripaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBAaTbCSI UMW B TO3HaBaTe/lbHOW, KOMMYHUKAaTUBHOW W COLIAAIBLHOM
MpaKTUKe, CMOCOOHOCTM W yMEeHHUsI aKTUBHO TPOTUBOCTOSITH HZE0I0THU
xemodobuu;

7) e HHOCTH Hay4YHOT0 MO3HAHUA:

MHPOBO33p€eHUsl, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO pa3BUTUS
HayKH U 0011[eCTBeHHOU MTPaKTHKY;

MOHUMaHUsl CreluUKU XUMUM KakK HayKd, OCO3HaHUs e& pOou B
dbopMUpOBaHMY palMOHANTBLHOTO HAyYHOT'O MBbIIIJIEHUS, CO3/]JaHHUH 11eJI0OCTHOTO
Tipe/iCTaBeHUss 00 OKpy»KaroIlleM MHpe KaK O eJMHCTBe MPHUPOJBI U uesioBeKa, B
MO3HAHUM TIPUPO/JHBIX 3aKOHOMEDHOCTeM U pellleHWM TIpobsieM cOXpaHeHUs
TIPUPO/THOTO PaBHOBECHS;

yOeXXméHHOCTM B 0CO00OW 3HAUMMOCTH XWMWUU [JjiS  COBPeMeHHOM
I[UBUIM3AlIUM: B €€ TyMaHUCTUUECKOW HalpaBIeHHOCTH W BaXXHOW pOJIA B
CO3/laHMY HOBOM 0a3bl MaTepuasbHOM KY/JbTYPhbl, B peIlleHWd T100aabHbIX
rpo0sieM yCTOMUMBOTIO pa3BUTHS UYe/IOBeUeCTBAa — ChIPhEBOM, SHEPreTUUYecKOM,
TTUITIEBOM M 9KOJIOTHUECKOW 0e30MacHOCTH, B pa3BUTHN MeAWIIMHLI, 00ecrieueHuH
yCJIOBUM yCHEIIHOro TPy/la U 3K0JIOTMueCcKy KOM(MOPTHOM >KU3HU KaXKJ0ro ujeHa
o0I11eCTBa;

eCTeCTBEeHHO-HayYHON TIpPaMOTHOCTU: TIOHMMaHHWsl CYIL[HOCTA MeTO/|OB
TI03HAHMS, HCII0/Ib3YeMBbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIO/b30BaTh
To/TyuyaeMble 3HaHUWs JJis aHa/li3a U 00bsICHEHUs SIBJIEHUM OKPY’Kaloll[ero Mupa u
TIPOUCXOASIINX B HEM M3MeHeHUH, yMeHus [iesiaTh 000CHOBaHHbIe 3aK/TFOUeHHs Ha
OCHOBe HayuHbIX (AKTOB M UMEIOIIUXCSA [JaHHBIX C Lefbl0 TOy4YeHuUs
JI0CTOBEpHBIX BbIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSATeNTbHO HCII0/Ib30BaTh XUMHUECKUe 3HAHUS [/
peliieHUs1 IP0o6JieM B peanbHbBIX KU3HEHHbIX CUTYaLUsX;

MHTepeca K TT03HaHUI0, UCC/ie/I0BaTe/IbCKOM esITe/TbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpephiBHOMY 00Opa3oBaHUIO U
camMo00pa30oBaHUIO, K AaKTUBHOMY IIOJIyUeHHIO HOBBIX 3HAHUUW 110 XWUMWUU B
COOTBETCTBUM C YKU3HEHHBIMU TTOTPEOHOCTSIMUY;

HMHTepeca K 0COOeHHOCTSIM TpyZa B pa3auuHbIX chepax mpodeccroHaTbHOM
JesiTe/IbHOCTH.



METAIIPEAMETHBIE PE3YJ/IbTATDI

MeTanpeameTHbie pe3y/bTaThl OCBOEHHS TIPOTPaMMbI TI0 XUMHUH Ha YPOBHE
cpeaHero obiero obpa3oBaHus BKIFOYAIOT:

3HauMMble A1 (OPMHUDOBaHWS ~ MHMPOBO33peHHS  O0yuaroIuxcs
MEXIUCIUTIIMHAPHBIEe (MeXXITpeJIMeTHbIe) OOITleHayUHble TOHSATHS, OTPa’Karolfre
I[e/IOCTHOCTh HAy4YHOW KapTWHBI MHpa W CrHeluuKy MeTOJOB TI03HAHUS,
WCIIO/b3YeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIeCTBO, JHEpTus, sIBJIeHHe,
TMpOIIecC, CHCTeMa, HayuHblid (DaKT, TIPUHIIMII, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCJieIoBaHNe, HaOM0ieHre, U3MepeHre, SKCIIePUMEHT U IpYTHe);

yHUBepcabHble yueOHbIe JeiCTBUS (TI03HaBaTe/bHble, KOMMYHUKAaTHUBHbIE,

peryasiTUBHbIE), obecmieurBaroIIrie dbopmupoBaHue (yHKLIMOHATBHOM
I'PaMOTHOCTH U COLIMA/IbHOW KOMITeTEeHI[MM 00yUaroInxcs;
CIIOCOOHOCTB oOyuaroLmxcs VICITI0J/Ib30BaTh OCBOEHHbIe

MEXIUCIUTIIMHAPHBIe, MUPOBO33peHUYeCKHe 3HaHWS U YHUBepCa/ibHble yueOHbIe
JIeCTBYS B IMO3HABaTe/IbHOU U COL[MA/IbHOM TTPaKTHKe.

MeTtanpeMeTHble pe3yabTaTbl OTpaXkalOT OBJaJieHHe YHUBepCaJbHbIMU
yueOHBIMH  T103HaBaTeIbHBIMHA, KOMMYHWKAaTHBHBIMM W  PETy/JISTUBHBIMH
JeICTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YUeOHbIe JeliCTBHS

1) 6a3oBbIe JIOTHYECKHE IeHCTBHS:

CaMOCTOATeJTbHO  (popMy/IMpOBaTL W aKTya/lIM3UpoOBaTh  Ipobiemy,
paccMaTprBaTh eé BCeCTOPOHHE;

omnpefie/iAiTh 1leJId JIesiTe/lbHOCTH, 3ajilaBasi TapaMeTpbl U KPUTEPUM HX
JIOCTHXKEHHsI, COOTHOCUTD Pe3yJ/IbTaThl AesiTe/TbHOCTHU C TTIOCTaB/I€HHbIMU LIeJISIMU;

WCI0/Ib30BaTh TMPU OCBOEHWM 3HAHWM TPUEMBI JIOTMYECKOTO MBbILLIEHUS:
BbIJIe/ISITh XapaKTepHble MPU3HAKU TOHSTUM M yCTaHAB/IMBAThb WX B3aUMOCBSI3b,
HCTI0/Ib30BaTh COOTBETCTBYIOII[ME TIOHATUS JJ1s1 00bSICHEHUST OT/ie/IbHBIX (PAKTOB U
SIBJIEHUI;

BLIOMpAaTh OCHOBAaHUSA W KPUTEPUU [ KJIacCU(PHUKAIMA BeEIeCTB M
XMMMWYECKUX PeaKILuu;

yCTaHaB/MBaTh MPUYUHHO-C/IE/ICTBEHHBIE CBSI3U MEXAY H3ydyaeMbIMU
SIBJIEHUSIMU;

CTPOUThL JIOTUUECKHe pacCykaeHUs (MHAYKTUBHbIE, [le/[yKTUBHbIE, TI0
aHa/IOTUU), BBISB/IATH 3aKOHOMEDHOCTHM W TIPOTMBOPEUMs] B pacCMaTpHBaeMbIX
SIBJIeHUsIX, (DOPMYJIMPOBATh BLIBO/IbI U 3aK/IFOUEHMUS;

TIPUMEHSITh B MpOL[eCcCe TO3HAHUSI UCTO0JIb3yeMble B XMMUM CHUMBOJIMUECKHE
(3HaKOBBIE) MO/Ie/TH, IIPe00pPa30BbIBaTh MO/Ie/TbHbIE MPeCTaBIeHUS — XUMUUeCKHUH
3HaK (CMMBOJI) 3/7eMeHTa, XHUMHUUYecKas (QopMmy/a, ypaBHeHWe XWUMHYeCKOU



peakiuy — TIPU pellleHUH yueOHBIX TT03HaBaTe/JbHbIX M TPAKTHUUECKUX 3a/ay,
TIPUMEHSITh Ha3BaHHbIE MOJE/IbHbIE MPe/[CTaB/IeHUs /i BbISIB/IEHUs XapaKTePHbBIX
TIPU3HAKOB U3yuaeMbIX BeIleCTB U XUMUUECKUX PeakIyi.

2) 6a3oBbBIe UCC/IE0BATEIHLCKHE IeHCTBHUS:

B/JaZileTh OCHOBaMH METO/IOB HAayYHOTO TO3HAHWSI BeIeCTB U XUMHUECKUX
peaxiui;

dhopMyupoBaTh 1ie/1M 1 3a/laul UCC/e/IoBaHusl, UCII0Mb30BaTh MOCTaBIeHHbIe
U CaMOCTOsITeTbHO C(OpPMY/IMpOBaHHble BOIPOCHI B KadyeCcTBe WHCTPyMeHTa
T03HaHWSI U OCHOBBI /Ji1 (DOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKe MPaBUIbHOCTH
BBICKA3bIBAEMbBIX CY>K/I€HUW;

B/aJieTh HaBbIKAMH CAMOCTOSITE/IbHOTO TIJIaHUPOBAaHUS U TIPOBejIeHUs
yUeHUYeCKHX 3KCTIepHMEHTOB, COBEpIIIeHCTBOBAaTh YMeHHSI HaO/Mr0/aTh 3a X0/[0M
rpoliecca, CaMOCTOSITe/IbHO TIPOTHO3MPOBaTh €ro pe3yJbTar, (OpPMYJIMpOBaTh
0000111eHUs U BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie/I0BaHus,
COCTaB/ISATH 000CHOBaHHBIM OTUET O TIpOJie/laHHOM paboTe;

nproOpeTaTh OMBIT yUYeHWYECKOW WCCIe/0oBaTeIbCKOM ¥ TPOEKTHOMU
JesiTe/IbHOCTU, TIPOSIBJISAITh CTIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
MOMCKY METO/I0OB pelleHus] TPAKTUYeCKHUX 3aJlay, MNPUMEHEHUI0 pPa3/MYHbIX
MeTO/IOB TTO3HAHUSI.

3) pabora c uadopmanuei:

OPHEHTHPOBAaTbCSI B PA3/IMUHbIX MCTOUYHMKAX WH(POpMaLUU (Hay4yHO-
MoMyJisipHasi uTepaTypa XUMUUECKOTO COjlep)KaHHs, CIIpPaBOYHbIe T[0CoOus,
pecypchl VIHTepHeTa), aHa/IU3MpoBaTh MHGOPMAIMIO pa3MUHbIX BUJOB U (OpM
Tipe/iCTaBJ/IeHUS], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh u
HEeTNpOTUBOPEUYUBOCTb;

(hopMyIMpOBaTh 3anpoChl U TIPUMEHSTh Pa3/IUUHbIE METO/bI MPU MOUCKE U
orbope wuHbOpMaIMK, HEOOXOAWUMOW /il BBIOJHEHUs y4yeOHBIX 3ajay
OIpeie/IEHHOT 0 TUIIA;

nproOpeTaTh OMBIT MCTO/b30BaHUSI MH(POPMAaI[MOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUW Y PAa3/IMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BbIOMpaTh  ONTHUMa/lbHYIO  (OpMy  Tpe/CTaB/IeHUs
nHbopMalyu (cxembl, TpadyKU, AMArpaMMbl, TaOIHUIIbI, PUCYHKH U JPYTHE);

WCTIO/Tb30BaTh HAyuHBIA f3bIK B KauyecTBe CpefcTBa Ipu pabore ¢
XMMUUeCKOM UWH(OpMaluel: TMpUMeHSITb MexXIpeaMeTHble (dbusnueckue U
MaTeMaThuecKre) 3HaKd ¥ CUMBOJIbI, (hOpMYyJIbl, abOpeBHUaTypbl, HOMEHK/IATypy;

HCII0/IB30BATh 3HAKOBO-CMMBOJ/IMYECKHE CPeACTBA HalJIAAHOCTH.

KoMMyHHKaTHBHbIE YHHBePCa/IbHbIe yueOHbIe /[eHCTBHUS:



3a/]aBaTh BOMPOCHI 10 CYII[eCTBY 00CY»K/1aeMOM TeMbl B X0/le Arasiora u/uim
JVCKYCCUU, BbICKA3bIBaTh U/ier, (OPMYJTUPOBATh CBOM TPeJI0KeHHS
OTHOCHTE/TbHO BBITIOJTHEHUS MPeJIOKEHHOU 3a/1aui;

BBICTYNATh C Mpe3eHTaljel pe3y/bTaTOB I103HABATE/JbHOW [eITe/IbHOCTH,
TIO/TyUYeHHbIX CaMOCTOSITe/TbHO U/TM COBMECTHO CO CBEPCTHUKAMM MPU BBIMIOJIHEHUU
XUMHUUECKOTO 3KCTIepUMeHTa, TTPAKTHUUeCKOH paboThl TI0 MCC/IeJOBAaHUIO CBOWCTB
M3yJaeMbIX BeIllecTB, peaan3aliui yueOHOro TpoeKTa, U (POpMy/IMpPOBaTh BLIBO/BI
M0 pe3y/ibTaTaM IPOBEAEHHBIX WCCAeJOBAHUM IyTEM COrJlaCOBaHUS MO3ULUN B
xo/1e 00CyKaeHuss 1 0OMeHa MHEHUSIMH.

Pery/ifaTHBHBbIe YHUBepPCa/IbHbIE yYeOHbIe AeiiCTBUA:

CaMOCTOSITeJTbHO TIJITAHUPOBAaTb M OCYILECTB/SAITb CBOKO T103HABATe/IbHYIO
JesiTeNIbHOCTb, OMpefe/sis eé 1end U 3afaud, KOHTPOJMPOBaTh U M0 Mepe
HeoOXOUMOCTH KOPPEKTUPOBAaTh TIpe/jlaraeMblii  aJITOPUTM JIeWCTBUN TIPH
BBITIOJTHEHUM Y4eOHBIX UM WCC/Ie[ioBaTebCKUX 3afiayu, BbIOMpaTh Haubosee
3¢ deKTUBHBIM Crocob MX pellleHUs C yYETOM TIOAy4YeHHs] HOBBIX 3HAHUK O
Bell[eCTBaX U XUMUUECKUX PeaKLIUsX;

OCYLLIECTB/ISITh CAMOKOHTPOJIb JeSITeIbHOCTA Ha OCHOBe CamMoOaHaiv3a H
CaMOOIL|€HKH.

IMPEAMETHBIE PE3YJ/IBTATbBI

[TpemMeTHBIE pe3yabTaThl OCBOEHHS MPOTPAaMMBbI 110 XUMHUH Ha yT/1y0/IéHHOM
ypOBHE Ha YpPOBHe cpejHero obOiiero o6pa3oBaHUs BK/IOUAIOT crieldduueckre
JUist yaeOHOTo rpeiMeTa « XUMUs» Hay4yHbIe 3HaHUs, YMEeHHUS U CIoCco0bI eficTBUIH
10 OCBOEHHIO, UHTePTpeTal[ii 1 npeobpa30oBaHUI0 3HAHWM, BUABI [1€STETbHOCTH
10 TOTyYeHWI0 HOBOTO 3HAHUS U MPUMEHEHWI0 3HaHWW B pa3/MUHbIX y4eOHBIX
CUTYaLUsIX, a TAKXXe B peaslbHbIX KU3HEHHbIX CUTYyaLUsiX, CBSI3aHHbIX C Xxumuen. B
rporpaMme TI0 XWMWUU TIpe]MeTHble pe3y/bTaTbl TIPe/CTaB/leHbl 0 To/aM
W3yuyeHwusl.

10 KJTIACC

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

chOpMUPOBAaHHOCTh TpE/CTaBIEHU: O MeCTe U 3HaueHWH OpraHuuecKou
XUMHHM B CHCTE€ME eCTeCTBEHHBbIX HayK W e€ pojii B 00ecrieueHWH YCTOMUHMBOTO
Pa3BUTHS Ue/l0OBeueCTBa B PellleHHUH MpobsieM 3K0JIOTHUeCKOM, SHepreTUUeCKon U
nuIeBoi 6e30MacHOCTH, B Pa3BUTUUA MeAWLIMHBI, CO3ZIJaHUM HOBBIX MAaTe€pHaJIOB,



HOBBIX VCTOUHHKOB 3Hepruu, B obecrieueHUH paLMOHA/ILHOT O
TIPUPO/IOTIONB30BaHMs, B (POPMUPOBAHWM MHMPOBO33peHUs] U 001iell KyJ/IbTyphbI
ye/ioBeKa, a TaKKe 3KOJorMuecku OOOCHOBAaHHOTO OTHOIIEHHSI K CBOEMY
3I0POBbIO U IPUPO/IHOM CpeJie;

BJaZleHue  CUCTeMOW  XUMHWYEeCKHMX  3HaHWM, KOTopasi  BKJ/IIOYaerT:
OCHOBOIIOJIArarolye MnoHATHUs — XUMUUeCKUU 3JIEMEHT, aTOM, SIpO U 3JIeKTPOHHas
obosouka aroma, Ss-, p-, d-aTOMHbIe OpOWTa/NM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI aTOMa, TruOpUAW3alusi aTOMHBIX OpOuTaseil, WOH, MOJIeKy/a,
BaJIEHTHOCTb, 3JIEKTPOOTPULaTeIbHOCTb, CTeleHb OKUC/IEHUS], XUMUUeCKasi CBSI3b,
MOJIb, MOJISIPHasi Macca, MOJISIPHbIN 00bEM, YIepoAHbIi cKeseT, PyHKI[MOHA/IbHasI
rpynna, pajuKana, CTPYKTypHble GopMysbl (pa3BépHYThle, COKpalléHHbIE,
CKeJleTHble), W30MepHsi CTPYKTypHas U TNPOCTPaHCTBeHHasi (TeomeTpryeckKasi,
OMTUUEeCKasi), U30Mepbl, TOMOJIOTUYECKHUW psif, TOMOJIOTH, YT/JeBOAOPO/bI,
KUCJIOPOA- U a30TCOJep’Kalljie OpraHuyeckrde COeAUHEHMs], MOHOMep, MOJMMep,
CTPYKTYpHOE 3BEeHO, BBICOKOMOJIEKYJ/ISIDHbIE COeJUHEeHUs; TEeOpUM, 3aKOHBI
(nepuognueckuy 3akoH [. WM. MeHzeneeBa, Teopusi CTPOEHHUsS OpPraHUYECKUX
BeljectB A. M. byT/iiepoBa, 3aKOH COXpaHeHHs MaCChl Bell[eCTB, 3aKOH COXpaHeHUs
Y TpeBpalleHus] SHEePrUM TIpU XUMHUYECKHMX peaklWsX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUM SI3bIK XUMWM, MUPOBO33pDeHUeCKHe 3HaHUs, JieXallie B OCHOBe
MOHWMaHHsI TIPUUMHHOCTH M CUCTEMHOCTU XUMHUUECKUX SIBJIeHUM; TIpe/iCTaBIeH s
0 MexaHW3MaX XHWMHUUYeCKUX peaklui, TepMOJWHAMUUEeCKUX U KUHEeTHUYeCKUX
3aKOHOMEPHOCTSIX MX MPOTeKaHMsi, 0 B3aMMHOM BJIUSIHUM aTOMOB W TPy aTOMOB
B MOJIeKy/ax (MHAYKTUBHBIA U Me30MepHbIU 3(pdekThl, opueHTaHTsl 1 1 II poza);
dakTonOrMuecKue CBeJleHUsI O CBOMCTBAaX, COCTaBe, TOAy4YeHUHd U 0e3omacHOM
WCTIO/Tb30BaHUM BaKHEMILIUX OPraHWYecKuX BeleCTB B OBITY W MPaKTUYECKOU
JesiTe/IbHOCTU ~ YejioBeKa,  OOIIMX  HayuHbIX  TMPUHLUIAX  XUMHUUECKOTo
TIPOU3BO/ICTBA (Ha MPUMepe MPOM3BO/CTBa METAHOJIa, TepepaboTKu HeTH);

c()OpMUPOBAHHOCTb YMEHWI: BBISB/ISATh XapaKTepHble MPU3HAKM TMOHSTUH,
yCTaHaB/IMBaTh WX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLME TOHSTUS MU
OMUCAHUM COCTaBa, CTPOEHHUS U CBOKMCTB OPraHUYeCKUX COeJMHEeHUN;

c(OpMHPOBAHHOCTh YMEHUIA:

VICTI0/Tb30BaTh XUMUUECKYI0 CHMBOJIMKY [I/Isl COCTaB/I€HUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALL[EHHBIX U CKeJIeTHbIX) (POPMYJT OpraHuUeCcKux
BeLL[eCTB;

COCTaB/ISITh YPaBHEHUsI XUMUUECKUX Peakl[uil U pacKpbIBaTb HUX CYILLHOCTb:
OKMUCJ/IUTEIbHO-BOCCTAHOBUTE/IbHBIX ~ peaklyid  TOCPeACTBOM  COCTaBJIeHUS
9/IeKTPOHHOTO 0anaHca 3TUX peaklUi, peakluii HOHHOTO oOMeHa IMyTéM
COCTaBJIEHUS UX TTOJIHBIX U COKPAI|EHHBbIX MOHHBIX YPaBHEHUN;



W3rOoTaB/IMBaTh MOJIe/Id MOJIeKYJl OpraHUYeCKUX BeIeCcTB /i WUTFOCTPALIUU
VX XMMHUUYECKOT0 U NMPOCTPAHCTBEHHOI'O CTPOEHNS;

c(hOpMHUPOBAaHHOCTb yYMEHHWM: yCTaHaB/JIWBaThb MPUHAJ/IEXKHOCTh HM3yUeHHBIX
OpraHhuYeCKuX BeleCTB MO0 UWX COCTaBy M CTPOEHUI0 K OINpeAeéHHOMY
K/lacCy/Tpynme COeAUHEHWM, JaBaTb WM Ha3BaHUsI M0 CUCTeMaTU4eCKOU
HoMeHkKnaType (IUPAC) u npuBOAWUTbH TpHUBUA/IbHbIE Ha3BaHUS /11 OTHe/bHBIX
rpe/iICTaBUTe/Ie OPraHUYeCKUX BelecTB (3TU/EH, alleTu/eH, TOMYyOJ, TIULepPHH,
TWIEHIIUKOJ/b, (eHos, (opmanbierufi, aieTaabjerufi, aleToH, MypaBbHUHas
KUCJIOTa, YKCYCHasi KUCJIOTa, CTeapuHOBasi, 0JIeMHOBAsi, MaJIbMUTUHOBAsT KUC/IOTHI,
IVIMLYH, ajaHuH, MajibTo3a, ()PYKTO3a, aHWIWH, AWUBWUHW/, U30MPEH, XJIOPOIPEH,
CTUPOI U [IpyTrue);

chOpMUPOBAHHOCThL yMeHUsl OMpefiefisiTh BUJL XUMHUUYECKOW CBS3U B
OpraHuYecKux CoeJWHeHUsX (KOBa/JieHTHass W WOHHas CBs3b, O- U TI-CBSI3b,
BO/IOPO/HAasI CBSI3b);

c(hOpMHUPOBAaHHOCTb YMEHUSI MPUMEHSATH TI0JIO)KEHUS] TeOPUM CTPOEeHUs
opraHnueckux BeirjectB A. M. ByT/iepoBa /151 00bsiCHeHHST 3aBUCUMOCTH CBOWCTB
Bell[eCTB OT UX COCTaBa U CTPOEHUS;

cOpMUPOBAaHHOCTb ~ YMEHMM  XapaKTepu30oBaTb  COCTaB, CTPOEHME,
du3rMueckue U XUMHUYECKWe CBOMCTBA TUIMUUHBIX TMpeACTaBUTE/ed pa3/IMuHbIX
KJIaCCOB OPraHMYeCKUX BelleCTB: aJKaHOB, LIUK/I0A/IKAHOB, aJKeHOB, alKa/JleHOB,
aJIKUHOB, apOMaTHWYeCcKWX YTr/eBOAOPO/JIOB, CITUPTOB, ajbJeru/ioB, KeTOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX U CI0XKHBIX 3(UPOB, )KUPOB, HUTPOCOEJUHEHUIN U
aMWHOB, aMHHOKHCJIOT, Oe/KOB, yI/IeBOAOB (MOHO-, [AW- U TIOJMCAaXapHuoB),
WUTKOCTPUPOBaTb ~ TEHETUYECKYH)  CBSI3b  MEXAY HUMU  ypaBHEHUSIMU
COOTBETCTBYIOLIMX XWMUUECKUX peakldid C UCIO0Ab30BaHUEM CTPYKTYPHBIX
opmy;

c(hOpMHUPOBAaHHOCTb YMeHUsl TO/JTBEpP)KJaTb Ha KOHKPETHBIX MpUMepax
XapakKTep 3aBUCHMOCTU PeaKI[MOHHOM CIOCOOHOCTY OpraHUYeCKUX COeJUHEHUM OT
KPaTHOCTH U TUIA KOBaJIeHTHOM CBSA3M (0- U TI-CBSI3M), B3aUMHOTI'0 BJIMSIHUASI aTOMOB
Y TPyNN aTOMOB B MOJIEKY/IaXx;

c(hOpMHUPOBaHHOCTb YMEHUSI XapaKTepU30BaTh UCTOUHUKHU YTJIEBOJOPO/HOTO
ceipbsi  (HedTh, TPUPOAHBIA Ta3, Yroyib), CIOCOObI €ero mepepaboTKHu W
MpakTUUeCKoe MprMeHeHHe MPOAyKTOB repepadoTKy;

c(hOpMHUPOBAaHHOCTb B/aZieHUsI CUCTEMOM 3HaHWM O eCTeCTBeHHO-Hay4YHBIX
MeTo/]aX TI03HAHWS — HaOJII0/[eH|H, W3MePEeHUH, MO/IeTMPOBAHUN, 3KCTIepUMEHTe
(peaslbHOM U MBICJIEHHOM) U YMEHUSI IPUMEHSTh 3TU 3HAHUS;

chOpMUPOBAHHOCTh yMeHUs1 TIPUMEHSITh OCHOBHbIE orepalyu
MBIC/TUTE/ILHOM [/leATe/lbHOCTH — aHaliu3 W CUHTe3, CpaBHeHWe, 0000iieHue,



CUCTeMaTH3alI0, BbISIBJIeHUe MPUUYUMHHO-C/Ie[CTBEHHBIX CBS3€H — [Jisi U3yueHus
CBOMCTB BeIl[eCTB U XUMUUECKUX PeaKI|ui;

cchOpMUPOBAHHOCTh YMEHUI: BBISB/SATh B3aMMOCBSI3b XUMUUECKUX 3HAaHUU C
TIOHATUSIMA U TIPEJICTaB/IeHUSIMUA JIDYTUX eCTeCTBeHHO-HayUHbIX MpPeJMeTOB [JIs
6omee 0CO3HAHHOTO TIOHWMAHUS CYIIIHOCTH MaTepHaJbHOTO eAWHCTBA MUPa,
WCTO0JTb30BaTh CUCTEMHbIe 3HaHHWS 0 OPraHUUeCKOW XUMUU [ijisi OOBSICHEHUS U
TIPOTrHO3MPOBAHUS SIBJIEHUH, UMEIOIIUX eCTeCTBeHHO-HayUHY0 PUPOAY;

chOpMUPOBAHHOCThL ~YMEHWW: TIPOBOJUTH PACUETHI 1O XUMHUUYECKUM
dbopMysiaM M ypaBHEHUSIM XUMHUECKUX peakLWii C UCMOJb30BaHUeM (r3UUeCKuX
BeMUMH (Macca, O0OBEM Tra30B, KOJMYECTBO BeIeCTBa), XapaKTepU3YHOIIUX
Bell[eCTBa C KOJIMUeCTBEHHOW CTOPOHBI: PaCyéThl MO HAXOXK/EHUI0 XUMHUeCKOU
dbopMy/ibl BelljecTBa MO U3BECTHBIM MAaCCOBBIM [IO/ISIM XUMHUUECKHUX 371eMEeHTOB,
MIPOAYKTaM CropaHUsl, TJIOTHOCTU ra3000pa3HbIX BelleCTB;

c(hOpMUPOBAHHOCTh YMEHUW: MPOrHO3UPOBaTh, aHAJIM3UPOBAaTh U OL|€EHUBATh
C TIO3ULMKA  JKOJIOTUYECKOW  0e30macHOCTH  TIOC/IeCTBUSI  ObITOBOM M
ITPOU3BO/ICTBEHHOM  [IeAITeJIbHOCTH UeJiOBeKa, CBSI3aHHOM C TiepepabOTKOM
Bell[eCTB, UCIO/b30BaTh IM0J/IyYeHHbIe 3HAHUS [1JIs IPUHSATHS TPaMOTHBIX pelleHui
npo6sieM B CUTYaLMsIX, CBSI3aHHBIX C XUMUel;

chOpMUPOBAaHHOCTh YMEHMi: CaMOCTOSTE/NLHO TUIAaHUPOBAaTh W TIPOBO/IUTH
XMMUUECKUH SKCIepUMeHT (TOolyueHrWe W U3y4yeHHe CBOMCTB OpraHUuYecKrxX
Bell[eCTB, KayeCTBEHHble peaklUWU YTraeBOAOPOJOB Ppa3/UUHbIX KJ/IacCOB W
KUCJIOPOACOIepXKallliX OpPraHUYeCKUX BeLeCTB, pelleHue >SKCIepUMeHTaTbHbIX
33/lau TI0 paclio3HaBaHUIO OPraHUYeCKWX BEIIeCTB) C COO/IO/IeHHeM IpaBu/I
6e3oracHoro obOpailjeHHs C BelljeCTBaMH W jabopaTopHBIM 000py/I0BaHUEM,
dbopMynupoBaTh 1ielb UCC/EeI0BaHUS, TPEJCTaB/IsATb B pa3MyHOW (opMme
pe3yJbTaThl SKCIIePUMEHTA, aHA/IM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHMIA:

co6ro/iaTh TMpaBU/ia SKOJIOTUUECKH 11e/Ieco000pa3Horo roBefieHus B ObITY U
TPYJOBOU [eTeTbHOCTU B LIe/IsIX COXPAaHEeHUs] CBOEro 3/0POBbs, OKpY>Karoleh
TIPUPOJHOW Cpe/ibl ¥ JOCTHKEHHs e yCTOMUMBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHUYECKOTO [IeliCTBUSI Ha J»KUBble OpraHWU3MbI
orpeie/IEHHbIX OpraHuyeCcKrX BelllecTB, TOHUMas CMbIC/I roKasaTesid [TJK;

aHa/IM3UpOBaTh 1jesieco00pa3HOCTb TIPUMEHEHHsI OPTaHUYeCKHX BelleCTB B
TIPOMBILLIZIEHHOCTH U B OBITY C TOUKU 3peHHsI COOTHOLLIEHUST PUCK-TI0/1b3a;

chOpMUPOBAaHHOCTh YMEHUM: OCYIIeCTB/SATh Ije/leHarpaB/ieHHbIN TTOMCK
XUMHUUeCKOH MHGOPMAI[MU B PA3/TMUHBIX UCTOUHHWKaX (HayuHasi U yueOHO-HayuHast
JuTeparypa, Cpe/icTBa MacCoBOM MH(opMaluy, IHTepHeT U Apyrue), KpUTUUeCKn
aHa/IM3UpOBaTh XMMHUYECKYI0 UH(pOopMal[uio, TiepepabaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHH C ITOCTAB/IEHHOMW yueOHOM 3a1auei.



11 KJTIACC

[TpemMeTHbIe pe3y/ibTaThl OCBOeHHsi Kypca «OOlijasi ¥ HeopraHuyeckas
XUMHUST» OTpaXkatoT:

chOpMUPOBAHHOCThL TPe/CTaB/eHUN: O MaTepuajbHOM e[UHCTBE MUPa,
3aKOHOMEpPHOCTSIX M TI03HAaBaeMOCTU SIBJIEHHWW TIPUPO/IbI, O MeCcTe U 3HaueHUH
XUMHUU B CHCTeMe eCTeCTBEHHBbIX HayK W eé pojiu B obecrieueHWH YCTOWNUKBOTO
Pa3BUTHS, B peIleHNH Tpo0/ieM 3KOJ0rMUecKol, SHepreTHUeCcKOd U TUIIEeBOU
6e301acHOCTH, B Pa3BUTHUU MeJUIWHBI, CO3ZJaHUM HOBBIX MaTepUasioB, HOBBIX
WMCTOYHUKOB SHEpruu, B obecrieueHWM pPaljMOHAJbHOTO TPUPOAOII0/Ib30BaHus, B
dbopMUpOBaHMYM MHPOBO33peHHsi W 00lell Ky/JbTypbl UejioBeKa, a TakKxe
9KO0JIOTHUECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO W TIPUPOHOU
cpeje;

BAaJleHWe  CUCTeMOM  XMMHWUeCKUX  3HaHWW, KOTopas  BK/IIOUaerT:
OCHOBOTIO/IArarolye TOHATUS — XWUMUYeCKWil »37ieMeHT, aToM, $pO aToMa,
M30TOTbI, 3/IEKTPOHHAst 0060/I0UKa aToMa, S-, p-, d-aToMHbIe OpOUTa/H, OCHOBHOE U
BO30Y)KZIEHHOE COCTOSIHMSI aTOMa, THOpHAM3al[isi aTOMHBIX OpOWTasel, WOH,
MoOJieKy/a, BaJeHTHOCTb, 3JIeKTPOOTPHULATeNIbHOCTh, CTeleHb OKHCJ/IeHUH,
XUMHUUecKasi CBsi3b (KOBaJieHTHasi, WOHHasi, MeTajinyeckasi, BOJOpPOAHast),
KpUCTa/UIMuecKasi pelléTka, XuUMHUecKasi peakiusi, pacTBOp, 3JIeKTPOJIUTHI,
HEe3/IeKTPOIUThI, 37eKTPOJUTHYeCKass AUCCOLMAILUs, CTeleHb [UCCOIMAllvH,
BOZIOPO/HBIN TIOKa3aTe/lb, OKUC/IUTe/b, BOCCTAHOBUTE/b, TeIoBOH 3(deKT
XUMHUUeCKOHN peakijiy, CKOPOCTbh XUMUUeCKOW peakliyi, XUMHUUeCKoe paBHOBeCHE;
TEOpUU U 3aKOHbI (Teopus 3/IeKTPOJUTHUYECKON AMCCOLUALUY, TepUoIuYeCKUit
3akoH [I.M1. MeH/iesieeBa, 3aKOH COXpaHeHMs MaCChl Bell|eCTB, 3aKOH COXPaHeHUs U
TIpeBpallieHusi SHepruu TIPU XUMUYECKUX PeaklUsiX, 3aKOH TTOCTOSTHCTBA COCTaBa
BellleCTB, 3aKOH JeMCTBYIOIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUM $I3bIK
XUMUY, MUPOBO33pEeHUECKWe 3HaHWs, JieXall[ie B OCHOBe IIOHUMaHUs
MPUUMHHOCTA UM CUCTEeMHOCTH  XUMMWUYECKUX  sIBJIEHUW;  COBpEMeHHbIe
TIpe/ICTaB/IeHUss O CTPOEHHHU BelllecTBa Ha aTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HaZIMOJIEKY/IIPHOM ~ YDOBHSIX; TIpe/ICTaB/eHUsi O MeXaHHW3MaX XUMHUUeCKUx
peakiuii, TepMOJWHAMMUECKMX U KUHETUUeCKUX 3aKOHOMEPHOCTSIX  UX
MPOTeKaHusi, 0 XMMHUUYECKOM paBHOBECUM, PACTBOpax U JUCIEPCHBIX CUCTeMax;
dakTosiornueckre CBeZieHUs O CBOMCTBAaX, COCTaBe, TOJyueHUWH U 6Ge3oracHOM
WCTIO/Tb30BaHUM Ba)KHEUIIIMX HeopraHW4eCKUX BellecTB B ObITY U MPaKTUUeCKOM
JesSTeIbHOCTU  Ue/IoBeKa, OOMMX  HAayuHbIX  TPUHIMIIAX  XUMHUECKOTO
TIPOU3BO/ICTBA;

chopMUPOBAaHHOCTh YMEHHM: BBISB/ATH XapaKTepHble TPU3HAKU TOHSTHH,
yCTaHaB/IMBaTh UX B3aUMOCB$I3b, WCII0/Ib30BaTh COOTBETCTBYIOLME TIOHSATHS TPU
OTMUCAaHUM HeOpraHUUeCKUX BellleCTB U WX MpeBpalljeHul;



chOpMUPOBAHHOCTb YMEHUsI MCMOJb30BaTh XUMHUUYECKYI) CHMBOJIUKY ZJis
cocTaB/eHHdss (OpMy/a BellleCTB U ypaBHEHWW XUMHUUYECKMX  peaKLui,
cuctematnyeckyro HoMeHKatypy (IUPAC) u TpuBHabHbIe Ha3BaHUS OT/EIbHBIX
BeLL[eCTB;

chOpMUPOBAHHOCTL YMEHHs OMpeJe/siTh BaJIeHTHOCTb U CTeNeHb OKUC/IeHHUS
XUMUYECKHX 3JIEMEHTOB B COEJIMHEHUSIX, BHJ XWUMHUUECKOW CBS3U (KOBasieHTHas,
VOHHAas, MeTa//Inyeckasl, BOJOPOJAHAasA), THUI KPUCTA/UIMYECKOM PeLlISTKU
KOHKDETHOI'O Bell[eCTBa;

chOopMHUPOBAaHHOCTh YMeHUSI OOBSACHATH 3aBUCUMOCTh CBOMCTB BeIeCTB OT
BUJla XWUMHUYECKOW CBSI3M W THUMA KPUCTA/I/TMYECKOM peIéTkd, OOMeHHBbId H
JIOHOPHO-aKI[eNITOPHBIA MeXaHNU3Mbl 00pa30BaHusT KOBAJIEHTHOU CBSI3U;

cOpMUPOBAHHOCTb ~ yMEHM:  K/JacCMULMPOBaTb:  HeopraHuyeckKue
BellleCTBa I10 UX COCTaBy, XUMUYECKHe PeakKL[MHy 10 Pa3/IMUHbIM MPU3HAKaM (YUCTy
M COCTaBy pearupyroliyMx BellecTB, TEIIOBOMY 3((eKTy peaklyd, U3MEHEHHUIO
CTereHel OKUC/eHUsI 371eMEeHTOB, O0paTMMOCTH, Yy4YaCTHIO KaTaju3aropa |
ApyTHe); CaMOCTOSITe/IbHO BbIOMPATh OCHOBAHUS U KPUTEPUH JJisl KlacCUpUKaIU
V3yudaeMbIX BelleCTB U XUMUUYECKUX peakLuy;

c(hOpMUPOBAHHOCTb YMEHUS paCKpbIBaThb CMbIC/I MEPUOANYECKOr0 3aKoHa /1.
W. MeHpeneeBa U IeMOHCTPUPOBATh €0 CUCTEMATHU3HUPYIOIIYI0, 00BbSICHUTETbHYTO
Y TIPOTHOCTUUECKYIO0 (PYHKI[WY;

chOpMUPOBAHHOCTh yYMEHUM: XapaKTepU30BaTb 3J€KTPOHHOE CTPOeHUe
aTOMOB W WOHOB XUMHWYECKUX 3JIEMEHTOB I[1epBOr0—YeTBEPTOr0 I1€pUO0B
[Tepuoguueckori  cuctembl .M.  MeHjeneeBa,  HWCHOAb3YS  TOHSATUS
«IHEepreTUUeCKre YpPOBHW», «IHEpreTUueckue MOJypOBHU», «S-, pP-, d-aTOMHbIe
opbutanu», «OCHOBHOe U BO30YKIAEHHOe 3HepreTHUYeCcKHe COCTOSHUSI aToOMay;
OOBSICHSITH 3aKOHOMEPHOCTU U3MEeHEeHMsI CBOMCTB XUMUUYECKHX 3JIEMEHTOB M UX
coefvHeHWW M0 mnepuojgaM U rpynnam Ilepuoguueckor cuctemer [. U.
MeH/ieneeBa, BajleHTHbIe BO3MOKHOCTH aTOMOB 3/IEMEHTOB Ha OCHOBE CTPOEHUS
WX 37IeKTPOHHBIX 000/10UeK;

chOpMHPOBAaHHOCTL ~ YMEHUM: XapaKTepu3oBaThb (OMHCHIBATh)  OOIIMe
XMMUYECKWe  CBOMCTBA  BeIlleCTB  pa3/IMUHbIX  KJIAacCOB,  ITOATBEPKJATh
CyLL[eCTBOBaHMe TeHeTUYECKOM CBSI3M MEXy HeOpraHW4YeCKMMHU BelleCTBaMH C
TIOMOILIbIO0 YPaBHEHUM COOTBETCTBYIOIINX XMMUUECKUX PeakLvi;

cOpMUPOBAHHOCTb ~yMEHUSI  pacKpbIBaTb CYIIHOCTb: OKHUC/IATETbHO-
BOCCTaHOBUTE/IbHBIX PeakKluii MOCPeICTBOM COCTaBJIeHUsI 3/IeKTPOHHOTO OajsaHca
3TUX peakluii; peaklUWii HWOHHOTO OOMeHa IyTEéM COCTaBJIeHUS UX TOJHBIX U
COKpAIlIEHHbIX ~ WOHHBIX  ypaBHEHWW;  peakUUM  THUpOIv3a;  peakluih
KOMIIeKcoobpa3oBaHusi (Ha IpUMepe TPOKCOKOMIIEKCOB I[UHKA U a/TFOMUHUSA);



cOpMUPOBAaHHOCTh YMeHHUSI OOBSICHATH 3aKOHOMEPHOCTH TMPOTeKaHUs
XUMUYECKHX peaklUi C YUETOM MX SHEepreTUYecKUX XapaKTepPUCTUK, XapaKTep
H3MeHeHUs] CKOPOCTU XHWMUUeCKOW peakIMM B 3aBUCHMOCTH OT Pa3/IMUHbIX
(bakTopoB, a Tak)Ke XapakTep CMeIlleHUs] XMMHUUYeCKOTr0 paBHOBeCHs M0/ BIUSHUEM
BHEIIHUX BO3JenCcTBUU (mpuHuun Jle [llatense);

chOpMUPOBAaHHOCTb yMEHUSI XapaKTepU30BaTb XWMHUUYECKHWE PpeakLuH,
JeXalllie B OCHOBe TIPOMBIIIJIEHHOTO TIOJyueHusl CepHOM KUC/IOThbl, aMMMaKa,
o0Irie HayuHble TIPUHLIAIIBI XUMHUYECKUX TIPOM3BOJCTB; 11e/1ec000pa3HOCTh
TIpPUMeHeHHsI HeOpraHUUeCKHX BellleCTB B TIPOMBILIJIEHHOCTH U B OBITY C TOUKU
3peHHsi COOTHOLLIEHUS] PUCK-TT0J1b3a;

chOpMUPOBAHHOCTh BJIaJIeHHsI CUCTEMOW 3HAaHUW O MeTo/lax Hay4yHOro
MO3HAHUWS SIBJIeHWW TIpUpoAbl — HabsrofeHWe, W3MepeHWe, MOJe/TUPOBaHue,
SKCrepUMeHT (peasibHbIM M MBIC/IEHHBIN ), UCTI0/Ib3YEMbIX B €CTeCTBEHHBIX HayKax,
yMeHUs1 PUMEHSATh 3TU 3HaHUS TIPU 3KCIIePUMEHTaIbHOM MCC/IeI0BaHUN BeLeCTB
U 1 OOBSICHEHWS XWUMHUeCKUX sIBJIEHHUH, HWMEIOIUX MeCTO B TIPUPO/IE,
TIPaKTHUYEeCKOH /IesiTe/IbHOCTH Ye/ioBeKa U B TMIOBCeTHeBHOM YKU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISIBJISAITb B3aUMOCBSI3b XMMUYECKUX 3HAHWM C
MOHATUSIMA U TIPeJCTaB/Je€HUSIMUA JIPYTUX eCTeCTBEHHO-HAyUHbIX MpPeJMEeTOB [JIsi
Oo/ee 0CO3HAHHOTO TIOHUMAaHKSI MaTepHUaIbHOTO eZIMHCTBA MUPa;

chOpMUPOBAHHOCTh yMEHUsI MPOBOAUTH PACUETHI: C UCIOIb30BaHUEM
TIOHSITUM «MaccoBasi /10/1s1 BellleCTBa B pPaCTBOPE» U «MOJISIpHAsi KOHLIEHTPALUSI»;
Macchl BelljeCcTBa Wi 00bEMa ras3a 1o U3BeCTHOMY KOJIMUeCTBY BellleCTBa, Macce
W 00bEMY OZIHOTO M3 YUaCTBYIOIIUX B peakId{ BeIeCTB; TeIaoBoro 3ddekra
peakluy; 3HaueHWsl BOZOPOJHOrO TOKa3aTesss pPacTBOPOB KUCJIOT U Lieodeld C
M3BECTHOM CTereHbI0 AMCCOLMAl[MM; Macchl (00bEMa, KOIMUecTBa BellecTBa)
MPO/IyKTa peakluy, eC/id OJHO U3 MCXOJHBIX BeLIeCTB /JaHO B BUJE pacTBopa C
oTpe/ie/IEHHOM MacCOBOM [j0/ieli paCTBOPEHHOTO Bell[eCTBa WK JJaHO B M30BITKe
(uMeeT TIpUMeCH); JOJM BBIXOZA TIPOJYKTa peakluu; OObEMHBLIX OTHOIIEHHM
ra3os;

c(hOpMUPOBAHHOCTb YMEHMM: CaMOCTOSTE/bHO TUIAHUPOBaTh W TPOBOJUTH
XUMHUECKUA  JKCIepuMeHT  (TpOBe/ieHHWe  peaki[iii  HWOHHOTO  0OMeHa,
MO TBEP)K/eHNe KaueCTBEHHOI0 COCTaBa HEOPraHWYeCKUX BeLeCTB, ONpeze/ieHue
Cpeflbl pacTBOPOB BeIlleCTB C TIOMOILLbIO WHAWKATOPOB, U3yudeHUe BJIMSHUS
pa3MuUHbIX  ()aKTOPOB Ha CKOPOCTb XUMHWYECKOM peaklyd, pelleHue
JKCIIepUMeHTalbHBIX 3a/lau 1o TeMaM «MeTtamnbl» U «HeMeramibi») c
cobmoieHrieM TIpaBW/I Oe30MacHOTo oOpailjeHus C BellecTBaMy U 1abopaTOPHBIM
obopyoBaHueM, (GoOpMyJUpOBaTh 1jeflb  UCCAe[OBaHUs, TIPeJCTaBIsITh B
pa3nMuHoOM (popMe pe3y/bTaThbl SKCIEPUMEHTa, aHa/lIM3UpOBaTh U OLIEHWBAaTh UX
JI0OCTOBEPHOCTB;



cchopMHUPOBAHHOCTh YMeHHUI: COO/MI0/IaTh TIPaBU/Ia T10/1b30BaHMsI XMMUUeCKOMH
nocyjoi u mabopatopHbIM 00OpyZOBaHHeM, oOpalleHuss C BelljeCTBaMU B
COOTBETCTBUM C WHCTPYKIUSIMHM TI0 BBLITIOJTHEHHUIO J1TaOOPATOPHBIX XUMHWUECKUX
OTLITOB, JKOJIOTUUECKH 1[e/ieco00pa3Horo IioBeZieHWss B OBITY W TPY/I0BOM
JesiTeNTbHOCTU B 1[e/IsIX COXpaHeHUs CBOEro 3[0POBbsl, OKpY)Karollleld MpUpPOJHOU
cpefbl U JOCTWKEHHWS e€ YCTOMUYMBOIO pas3BUTHS, OCO3HABaThb OMACHOCTb
TOKCHUYECKOTO JIeMCTBUSI Ha >KUBble OpraHW3Mbl OMpe/le/IEHHBIX HeopraHuYecKux
Bell|eCTB, MOHMMas cMbIc/ okasarens [IK;

chOpPMUPOBAHHOCTh YMEHUM: OCYIeCTB/ATh Lie/leHarnpaB/ieHHbIM TOUCK
XUMHUUeCKol nHbopMal[uu B Pa3/IMUHbIX UCTOYHUKaX (HayuHasi ¥ yueOHO-HayuyHast
JuTepaTypa, CpeicTBa MacCOBOM mH(popMalmu, UHTepHeT U pyrue), KpUTUUECKH
aHa/IM3UPOBaTh XUMHUUYECKYI0 WH(pOpMaI[uio, TiepepabaTbiBaTh €€ U UCIO0Ih30BaTh
B COOTBETCTBHHU C TOCTAB/IEHHOW yueOHOM 3a/jaueil.



TEMATHUYECKOE IVTAHUPOBAHUE
10 KJIACC

KosinuecTBo yacos O/IeKTPOHHbIE
Ne HaumeHoBaHuUe pas3/iesioB  TeM (uudpossbie)
KoHTpo/ibHBI IIpakTHUecKue
n/n nporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
e paboTbI padoThI
pecypchbl
Pa3pen 1. TeopeTnueckue 0CHOBBI OPraHUYeCKOH XMMHUH
[TpenmMeT oprannyeckoit xumun. Teopusi
1.1 CTP OﬂeHI/IH 0p raHUYeCcKux coe, PIHEHI/IfE A.M 8 Bubmiorexa IOK
' P P A T https://m.edso0.ru/d69df650
Bytneposa
Wtoro no pa3peny 8
Pazpgen 2. YrieBoaopoabl
21 IIpenenbHble yIieBOAOPOAbLl — alKaHbI, 5 bubmmoreka IIOK
' LIUKJI0a/IKaHbI https://m.edso0.ru/d69df650
99 HenpepenbHbie yrineBogopObl: anKeHbl, 14 1 bubmoreka IIOK
' a/IkaJiJeHbl, aJIKUHbI https://m.edsoo.ru/d69df650
bubmoreka IIOK
2. A
3 POMATHUECKHE YIIeBOJ0PO/p! (aperb) 8 https://m.eds00.ru/d69df650
94 [IpupojHbIe UCTOYHUKHU YI/IEBOLOPOZOB U 4 bubmoreka LIOK
’ ux rnepepaboTka https://m.edso0.ru/d69df650
bubmoreka IIOK
2.5 r 4 1
A/IOTEHTIPOHSBOAHRIE YTJIEBOAOPOAOE https://m.edso0.ru/d69df650
Wtoro no pasgeny 35
Paspgen 3. Kucnopojcoaep:xaijue opraHuyecKye coeJUHeHHUs
3.1 Crinptsl. deHon 11 1 bubmoteka LIOK




https://m.edsoo.ru/d69df650

KapboHuIbHBIE COeTUHEHUST: aTbJIeTUIbI U

bubmoTeka [IOK

3.2 keToHbl. KapboHOBbIe KC/I0TEI. CrI0’KHBIE 21 hitps://m.edsoo./d69df650
3¢upsl. Kupbl
bubmoTeka [IOK
33 YTeBozp! ) https://m.edsoo.ru/d69df650
Wtoro no paspeny 41
Pa3pen 4. A3oTcopepikainjye opraHnyecKue coeJuHeHUus
bubmoreka IIOK
4.1 AwMuHBI. AMUHOKMC/IOTBL. benku 12 https://m.edso00.ru/d69df650
Wtoro no paspeny 12
Pa3pgen 5. BeicoKoMo/1eKy/IIpHbIe COeAUHeHUsI
5.1 BricOKOMOIEKYIIpHBIE COeUHEHMS 6 Brbmorea LOK
‘ Yp A https:/m.eds00.ru/d69df650
Wtoro no pa3peny 6
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




11 KJIACC

Ko/mmuecTBo yacoB JJ/IeKTPOHHBbIE
HaumeHoBaHue pa3jeioB U TeM (uudpossbie)
Ne i/ KonTtposbhblie | IIpakTuueckue
nporpamMMsbI Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paspen 1. Teopernyeckyue 0CHOBBI XUMHUH
Crpoenue atoma. [leproarueckuii 3aKoH
bubmiorteka LJOK
1.1 u [leproguueckast cicteMa XUMAYECKUX 9
https://m.edsoo.ru/2dd57{24
anemenToB /1. 1. MeHnzieneeBa
12 CrpoeHue BellecTBa. MHoroobpasue 1 1 bubnuoreka IIOK
' BELI[eCTB https://m.edsoo.ru/2dd5724
bubmioreka LJOK
1.3 X 19 1 3
VMITHECKHE Peari https://m.edsoo.ru/2dd57{24
Wroro no paspeny 39
Pa3pgen 2. Heoprannueckass XuMust
bubmioreka LJOK
2.1 H 31 1 3
eMeTaLIRt https://m.edsoo.ru/2dd57{24
2.2 MeTanr 23 1 2 Bubnworexa LOK
https://m.edsoo.ru/2dd57f24
Nroro nio pa3geny 54
Pa3zgen 3. XuiMua U XU3Hb
31 MeTozbl MO3HAHWS B XUMUNA. XUMUS U 9 bubnuoreka LIOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Wtoro no pa3peny 9
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ITIOYPOYHOE IVIAHNPOBAHUE

10 KV/TIACC
Ko/mmuecTBo yacoB Jata
No O/ieKTpoHHbIe UG poBbIe
Tema ypoka KonTposibubie | IlpakTnueckue | H3y4Ye€HH
n/n Bcero oOpa3oBare/IbHbIE PeCypChI
padoThI paboTbI A
[Ipeamet u 3HaueHue
OpraHUYecKol XUMUH,
1 rpeJcraBjieHue o 1 Bubmiorexa LIOK
ped https://m.edsoo.ru/3686e6f5
MHOT000pa3Hu OpraHuyecKuX
COeJIJHeHUI
ONeKTPOHHOEe CTPOeHHe aToMa
yrJiepojia (0OCHOBHOe U
2 BO30Y>KIEHHOE COCTOSTHHS) 1 Bubmmorexa TIOK
YA ' https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BO3MOXXHOCTU
aToMa yriepoja
XrMuryeckasi CBsi3b B
OpPraHUYeCKHX COeJUHEHUSIX.
3 MexaHu3Mbl 0Opa30BaHUS 1 Bubmaorexa [JOK
. P https://m.edsoo0.ru/8d39f5c8
KOBaJIeHTHOM CBSI3H, CITOCOOBI
pa3phbIBa CBsi3eit
Teopus cTpoeHus
4 OpraHUYecKHUX CcoeIMHeHUN A 1 Brbmorexa [JOK
b A ' https://m.edso0.ru/9e595cb8
M. Bytieposa
5 Buzpbl n3omepuu: CTpyKTypHas, 1 bubmoreka IIOK

MPOCTPaHCTBEHHAS.
OneKTpoHHbIe 3 EeKTHI B
MOJIeKY/1aX OpraHUuYecKUx

https://m.edsoo.ru/b0e61661




CcoeJIMHeHUM

IIpencraBnienue o
KaccubuKauuy u

bubmoreka 1IOK

6 crCTeMaTUyecKas
https://m.edsoo.ru/c212dd21
HoMmeHkiatypa (IUPAC)
OpraHuuYecKHX BellleCcTB

7 Knaccudukanus peakuuii B bubmioTeka 1IOK
OpraHUYecKoOW XUMHU https://m.edsoo.ru/ba5706aa

3 Cucremarusarys 1 0600611eH1e bubmoteka LIOK
3HaHWU 10 TeMe https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTUYECKUM psif,
ob1ias gpopmyia,

9 HOMEHKJ/IaTypa U U30Mepusi, bubmoteka LIOK
3JIKTPOHHOE U https://m.edsoo.ru/25a14636
IIPOCTPaHCTBEHHOE CTPOeHHe
MOJIEKYJT

10 dusnueckue U XMMHUUYecKue bubmoreka LIOK
CBOMCTBA a/IKaHOB https://m.edsoo.ru/3137711c
HaxoskzieHre akaHOB B

11 nipupozie. CriocoObl oMy ueHust Bubmorexa LIOK

PHpOAe. y https://m.edsoo.ru/259b0a5b
Y IpUMeHeHue aKaHOB
LlvkoankaHsel: ob1ast
dhopMysia, HOMeHK/aTypa u

19 H30MepHsi, 0COOEHHOCTH Bubmioreka IIOK
CTpOeHUA ¥ XUMUUECKUX https://m.edso0.ru/156730d2
CBOMCTB, CII0COOBI TIOTyUeHUs 1
rpYMeHeHre

13 PeluieHune pacuéTHbIX 33,4 Ha bubmmoreka IIOK




orpefiesieHNe MOJIeKYJIIPHOU
(hopMyJibl OpraHuyecKoro
BellleCcTBa 110 MacCOBBIM J[0JISIM
aTOMOB 3JIeMEHTOB, BXO/SIIUX
B ero cocraB. CrucTemMaru3alus
1 000011]eHre 3HaHUH 110 TeMe

https://m.edsoo.ru/bf84d8eb

AJIKeHbI: TOMOJIOTHUYECKUH psii,
obmas dhopmyna,
HOMEHKJIaTypa, 3JIEKTPOHHOE U

bubmoTeka IIOK

14
[IPOCTPaHCTBEHHOE CTpOeHue https://m.edsoo.ru/273b0ale
MoseKys1. CTpyKTypHasi ¥ LJUC-
TpaHC-U30MepUsi aIKeHOB
®du3nyeckue U XuMuyeckKue
15 CBOMCTBA ajKeHOoB. [IpaBusio Bubmiorexa IOK
P https://m.edsoo.ru/21069ccd
MapkoBHUKOBa
16 CriocoObI rosTyueHus u Bbubumoreka LIOK
[pUMeHeHre aJlKeHOB https://m.edsoo.ru/665dc058
[TpakTrueckast pabota Ne 1 110
17 TeMe "[losiyyeHvie sTUIeHa U Bubmiorexa LIOK
y . https://m.edsoo.ru/0941eed8
W3yuyeHure ero CBOMCTB
PelieHre pacuéTHbIX 3a/iau Ha
18 orpeziesieHue MOJIEeKY/ISIPHOM bubmoreka IIOK
(hopmyJIbl OpraHuuecKoro https://m.edsoo.ru/e9ea9921
BellleCTBa
AJKa/iieHbl: COTPSKEHHBIE,
M30/IMpOBaHHbIe,
bubmoreka IIOK
19 KyMYJ/INDOBaHHbIe.

Oco6eHHOCTH 371eKTPOHHOTO
CTpPOeHHsI

https://m.edsoo.ru/04298c0a




XUMHUUecKue CBOUCTBA

BubmoTeka [IOK

20 .

COIPSDKEHHBIX TUEHOB https://m.edsoo.ru/e561253d

91 CriocoObI rosTyueHus u Bbubmorteka IIOK
[IpUMeHeHle ajKaJueHOoB https://m.edsoo.ru/1aa81660
ANKVHBI: TOMOJIOTUUECKUH DS,
ob1jas dhopmyiia,

22 Holl;leHK?;aE ya 3/1IeKTPOHHOE U Bubmiorexa LIOK

ypa, P https://m.edso0.ru/68b6cc4c
MPOCTPAHCTBEHHOE CTPOeHHe
MoJieKy/1, (pr3rueckrie CBOMCTBA
. bubmioTeka 1IOK
23 XUmuyeckKue CBOKMCTBA aTKUHOB
https://m.edsoo.ru/23493a93

24 KauecTBeHHbIe peakijuyi Ha bubmioTeka 1IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o Crioco0bbI rosiyueHus U bubmoreka IIOK
TpUMEeHeHHe alIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3azjau: pacuéTsl 1o

26 aBHEHUIO XUMUUeCKOU bubmorexa OK
P https://m.edsoo.ru/5db8e526
peaxkLumn

57 Cucremarusarus 1 000011eH1e
3HaHWUM 10 TeMe
ApeHbl: TOMOJIOTUYECKUH psf,
obmas dhopmyna,

78 HOMEHKJ/IaTypa. DJIEKTPOHHOe U Bubmioreka IIOK
[POCTPAHCTBEHHOE CTPOeHUue https://m.edsoo.ru/a92a7094
MoJieKys1 6eH307/1a ¥ TOJ/TyOJIa,
ux (r3nyeckre CBOMCTBa

79 XyMUyecKue CBOKCTBa apeHOB: Bbubmioreka IIOK

peakiuu 3amellleHust

https://m.edsoo.ru/a44alae4




XHMHUUeCKre CBOMCTBA apeHOB:

30 eaKL1H MpUCoeJUHEeHUs Bubmaorexa OK
peart P A ’ https://m.edsoo.ru/a44alae4
OKHCJIeHHe TOMOJIOTOB OGeH30/1a

31 Oco06eHHOCTH XUMUUYECKUX bubmmoreka LIOK
CBOMCTB CTHPOJIa https://m.edsoo.ru/d5018a54
Pemenne pacuéTHbIX 3a/a4 Ha

32 orpefiejieHue MOJIeKY/ISIPHOM bubmioTeka [IOK
(hopMyJibl OpraHnyecKoro https://m.edsoo.ru/53461a2c
Bell|eCTBa

33 Crioco0bbI rosiyueHus U bubmoreka IIOK
PUMEeHEeHKe apeHOB https://m.edsoo.ru/6f717d09
['eHeTHYeCKasi CBSI3b MEXAY

34 pa3IMYHBIMU KJlaCcCaMu
yT7IeBOI0PO/IOB
PacyéThl M0 ypaBHEHUSIM
XUMHUUECKUX PeaKLUu.

35
CucremaTu3aiusi u 060011ieHMe
3HaHUM 10 TeMe

36 ITpupopHsli ras. IlonyTHble
He(TsIHbIe ra3bl

37 KameHHbIl yro/b U IPOAYKTHI Bubmoteka IIOK
ero repepaboTKu https://m.edso0.ru/69b3398b
HedTb 1 criocobnr eé But6 1OK

nbnvoTeka
38 nepepaboTku. [TpumeHeHne
pep P https://m.edsoo.ru/21f9de78

MIPOAIYKTOB TiepepaboTku HehTH
['eHeTHyecKasi CBSI3b MeXAY

39 pas/IMYHbIMU KjlacCaMHu

yT/J1€BO/IOPO/IOB




["anioreHornpousBoHbIe
YIJI€BOZIOPOZIOB: 37IeKTPOHHOE

bubmoTeka IIOK

40
CTpOeHUe; peakliuy 3aMelLieHNs https://m.edsoo.ru/82b4d759
rajoreHa
[elicTBHe 1ienouer Ha
rajioreHnpor3BOHbIE.
41 B3aumopeiictBue
JIUrajioreHa KaHOB C MarHueM 1
LIMHKOM
CucremaTH3aiys ¥ 0000IIIeH1e
42 3HaHUU T10 pa3jesn Bubmorexa TIOK
. pasf i y https://m.edsoo.ru/20e89f22
YrneBogopozbl
43 KoHTponbHast paboTa 1o tTeme bubmoreka LJOK
"YrneBogopogs!" https://m.edsoo.ru/95c¢9e298
[IpenenbHbIE OTHOATOMHbIE
CITUPTBI: TOMOJIOTUUECKUM ps/I,
ob1jag dhopMmyIia, CTpOeHe
44 Mo]jjeK 2 513gme I/Iﬂp Bubmorexa LIOK
Y7 pHd, https://m.edsoo.ru/df04c5cd
HOMEHK/IaTypa,
K/1accudukaiys, pusnueckue
CBOMCTBA
XuMuueckue CBOMCTBA
45 IpeaenabHbIX 0JHOATOMHBIX Bubmiorexa LIOK
PEA A https://m.edsoo.ru/26ee34fe
CITUPTOB
Crioco0bl MoJTyYeHust U
46 TMIPpUMEeHeHte 0THOAQTOMHBIX Eubmotexa LOK
P 2 https://m.eds00.ru/484100000000000
CITMPTOB
47 [TpocTbie 3¢uphI: bubmoreka LIOK




HOMEHKJ/IaTypa ¥ U30MepHus,
0C00eHHOCTH (PU3NUECKUX U
XUMHUECKUX CBOMCTB

https://m.edsoo.ru/c2c788b2

MHoroaTomMHble CIIUPTHI:
STWIEHTJIMKOJIb Y TJIML|ePUH, UX

bubmoTeka 1IOK

48
¢bu3nueckre U XuMHU4ecKue https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoObI rosTyueHus U
bubmoTeka 1IOK
49 MPUMEeHEeHHe MHOT0aTOMHBIX
https://m.edsoo.ru/d12e567d
CIIUPTOB
®eHoJ1: CTpOEHUE MOJIEKYIIbI,
- bubmioTeka 1IOK
50 (hr3uyeckKre CBOMCTBA.
https://m.edsoo.ru/2ce726{8
TokcruHOCTh heHOMa
. bubmioTeka [IOK
51 XUmuyeckue CBOMCTBA (peHoJIa
¢ https://m.edsoo.ru/037ca5f9
£ Crioco6bI rosiyueHus U bubnmoreka IIOK
ripuMeHeHue (eHoa https://m.edsoo.ru/c77ddf4c
[TpakTuueckast pabora Ne 2.
=3 Perienvie sKcriepyMeHTa/IbHbIX bubmoTeka LIOK
3az1au4 1o teme "CridpThI U https://m.edsoo.ru/fd0ced09
dheHoONBI"
c4 Cucremarusarus u 000011eH1e bubmoreka LIOK
3HaHUM 10 TeMe https://m.edsoo.ru/1810cb9b
55 Anberu/ibl U KeTOHBI: bubmoreka IIOK

3JIEKTPOHHOE CTPOEHHe
KapOOHU/ILHOM TPYTIMbI;
rOMOJIOTHYeCKHe Psibl, 001mIas
dhopMysia, u3omepus U

https://m.edsoo.ru/b139beaa




HOMeHKJ/IaTypa

Anberuzibl U KeTOHBI:

bubmoTeka 1IOK

56 W3rMUYeCcKre CBOKCTBA; peakluu
¢ » beaxhy https://m.edsoo.ru/c887425¢
MpUCOeIUHEeHHS
Peakuyu okucieHus 1
57 KauyeCTBEeHHbIe peakLiu Bubmmorexa TIOK
beaxh https://m.edsoo.ru/a393baa9
anbIeruJ0B U KeTOHOB
cg Crioco06bI rosiyueHUst bubmoreka IIOK
a/IbJIeTHUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OJHOOCHOBHBIE TIpe/ie/TbHbIe
59 KapOOHOBBIe KHCJIOTHI, bubmoreka LIOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJIEKY T
W3omepusi 1 HOMeHK/1aTypa
60 KapOOHOBBIX KHUC/IOT, UX Bubmorexa [JOK
P o7 https://m.edsoo.ru/700cc87b
¢dusnyeckre CBOWCTBA
XUMHUYeCcKue CBOMCTBa
61 npe/ie/TbHbIX OJJHOOCHOBHBIX Bubmmorexa TTOK
PeA A https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHC/IOT
Ocob6eHHOCTH CBOMCTB
62 MYyPaBbUHOM KUC/IOTBI. Bubmorteka IIOK
MHoroo6pa3ue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
63 Oco6eHHOCTH CBOMCTB: bubmoreka [IOK

Herpe/e/TbHbIX U
apoMaTUYeCKHUX KapOOHOBBIX,
JTUKapOOHOBBIX,
TH/IPOKCUKAPOOHOBBIX KHUCJIOT.

https://m.edsoo.ru/83a08773




I[pescTaBUTE/N BBICIIMX
KapOOHOBBIX KHC/IOT

[ToHsATHE O MPOM3BOAHBIX

bubmoTeka 1IOK

64
KapOOHOBBIX KUCJIOT https://m.edsoo.ru/0d162d9d
Crioco0bl TTo/TyueHust U

65 ripyuMeHeHre KapOOHOBBIX Bubmiorexa LIOK

P P https://m.edsoo.ru/7c065c9d
KUCJIOT
CrnoskHble 3¢upbI:

66 rOMOJIOTHUeCKuit psifi, ob1mast bubmoreka IIOK
(dbopmysna, usomepus u https://m.edsoo.ru/adfffe6d
HOMEeHK/IaTypa

67 ®du3nyecKue U XUuMU4YecKue bubmoreka IIOK
cBoMcCTBa 3(hUpoB https://m.edsoo.ru/ad6b94b2
PeriieHrie pacuéTHBIX 3a/iau: 10
yPaBHEHHIO XUMUUeCKON

68 peakLuy, Ha orpejie/ieHue
MOJIEKYJISIPHOM (hOpMYJIbI
OpPraHUYeCcKOTo BelllecTBa
[MpakTueckasi pabora Ne 3.

69 PelieHne skcriepumeHTa IbHbIX Bbubmmoreka IIOK
3a71a4 110 TeMe "KapOoHOBbIe https://m.edsoo.ru/486671fb
KUACN0ThL. CloXKHbIe 3¢UpHI"

JKupsl: cTpoeHue, (pr3nyecKue
P P c? bubmoTeka [IOK
70 Y XMMUYeCKre CBOMCTBa
https://m.edsoo.ru/a19c5b98
(rupgposnun3)
71 Oco6eHHOCTH CBOMCTB JKHUPOB, bubmoTeka [IOK

CO/IeprKalluX OCTaTKU
HeTipe/ieTbHbIX KUPHBIX

https://m.edsoo.ru/b0331922




KMC/0T. JKUpbI B IpUpoJe

Mbi/1a KaK COJU BBICIIHAX
KapOOHOBBIX KUCJIOT, UX

. bubmoreka 1IOK
72 Morolee feucteue. [Tonsatre o
https://m.edso00.ru/3c566565
CUHTETUYECKHX MOIOIIUX
cpeactBax (CMCQC)
['eneTryeckas CBsi3b
73 yr71eBO0pO/IOB 1 bubmumoreka LIOK
KUCI0POACOepKallnx https://m.edso0.ru/56790c96
OpraHUYeCcKHX BelecTB
74 PacuéTel 110 ypaBHEHUSIM
XUMUUECKUX peakiui
75 Cucremaru3saiys 1 o6o011eH1e bubmoreka LIOK
3HaHUM 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO0111ast XapaKTeprUCTHKa
76 YT7IeBOZIOB U K/laccuuKaLus Bubmioreka IIOK
yIJIeBOJOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
roJiMcaxapuzibl)
MoHocaxapu/pl: (prU3uyecKue
77 CBOMCTBA If ngo . eHuve B Bubmaorexa OK
A https://m.edsoo.ru/b4bdda2d
npupo/je
[IpyiMeHeHVe [JIFOKO3bI, eé
bubmoTeka 1IOK
78 3HayeHue B
https://m.edsoo.ru/5e61122d
JKUA3HeesTeIbHOCTA OpraHr3Ma
Hucaxapubl: caxaposa,
79 MaJjibT03a Y JIaKTO03a. Bbubnuoreka LIOK

HaxoxxzpeHnue B ipupojie u
TPUMEHEeHHe J1CaxapyuioB

https://m.edsoo.ru/eb0384e7




[Tonucaxapuzipl: CTpOeHUe
MaKpOoMOoJieKyJ1, (pr3nueckue u

bubmoTeka IIOK

80
XUMUYECKHe CBOMCTBa, https://m.edsoo.ru/72a04508
NpUMeHeHre
81 [ToHsiTHe 06 MCKYCCTBEHHBIX Bbubmoreka IIOK
BOJIOKHAaX https://m.edsoo.ru/6216e766
Pemenne pacueTHbIX 3a/jau Ha
82 oripejieJieHue 1O/ BbIXO/la bubmumoreka LIOK
MPOAYKTa peakjuu 0T https://m.edsoo.ru/7fde47ef
TeopeTUUeCKU BO3MOXXHOTO
83 Cucremarusarys 1 000011ieH1e bubmoteka LIOK
3HaHUM 10 pa3jeny https://m.edsoo.ru/08d4364c
KoHTponbHasi paboTa 1o Teme
84 "Kucnopozcopepskarue Bubmaorexa [JOK
POACOAEPAI N https://m.edsoo.ru/42c6678e
OpraHvuecKre CoeJUHEeHUs
AMUHBI: K1accudyKaiys,
CTpOeHUe MOJIeKYJI, 001Ias
85 (b(f MyJsa 1/130Mey1/1;1 B bubmotexa OK
PMy7I8, YA, https://m.edsoo.ru/efa7e6ca
HOMEeHK/IaTypa U (pusnJyeckue
CBOMCTBa
86 XyMHyecKue CBOMCTBa Bbubmioreka IIOK
anraTUUeCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTPOEHNe aHW/IVHa,
bubmoTeka [IOK
87 0COOEHHOCTH XUMUUECKUX
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHWJIMHA
CriocoObI rostyueHus U
bubmioTeka 1IOK
88 ripuMeHeHre anudaTHyecKux

dMHWHOB

https://m.edsoo.ru/eal38763




AMMWHOKUC/IOTHI: HOMEHK/1aTypa
Y U3oMepusi, pu3nuuecKre

bubmoTeka IIOK

89
cBoricTBa. OT/ie/IbHbIE https://m.edsoo.ru/d1773e80
rpe/CTaBUTeIN O-aMUHOKUCIOT
XuMHuueckre CBOMCTBA
AMUHOKHUCJIOT, UX
90 OHosIoruuecKoe 3HaUeHUe Brbmorexa ITOK
https://m.edsoo.ru/77df705a
AMUHOKUC/IOT. CUHTE3 U
TUPOIN3 TIeNTUOB
91 benky Kak npupojHble bubmioTeka 1IOK
TIOJTUMEPBI; CTPYKTYPbI O€/KOB https://m.edsoo.ru/429e9899
o Bubmoreka IIOK
92 XumMuueckue CBOHCTBA Oe/IKOB 1
https://m.edsoo.ru/6237306d
A3soTtcopepxariye
reTepoLMK/INYeCKHe
bubmoreka [IOK
93 coenvHenus. HyknenHoBble
https://m.edsoo.ru/521d1431
KUCJIOTBI: COCTaB, CTPOEHUe U
Ouosioruyeckast poJib
[TpakTrueckast pabota Ne 4.
PellieHne 5KCiepUMeHTa/IbHbIX
bubmoTeka 1IOK
94 3ajiay 1o Teme
. https://m.edsoo.ru/8e3c02d1
A3soTcozepxatue
opraHuyeckve coeJvHeHUs"
[TpakTrueckast pabota Ne 5.
95 PelieHne skcriepumeHTabHbIX bubmoreka LJOK
3a/1a4 o Teme "Pacro3HaBaHue https://m.edsoo.ru/bde3fdf6
OpraHUYecKHUX coeIMHeHU"
96 KonTponbHas paboTa 1o Teme bubmoTeka LIOK

" A3oTcogepxxalue




opraHuyeckve coeJvHeHUs"

https://m.edsoo.ru/ce561bc7

OCHOBHBI€ TIOHSATUSI XUMHUU

BbICOKOMOJIEKYJISIPHBIX
N bubmoreka 1IOK
97 COeITMHEeHUMN U METO/bI UX 1
https://m.edsoo.ru/7aa63ebd
CUHTe3a —I10/IMMepHU3aLus U
MOIMKOHeHCaus

98 [InacTMmaccel. YTunusanus v 1 bubmioTeka 1IOK
nepepaboTKa TIaCcTHKa https://m.edsoo.ru/82242e0f
DnacTomepsbl: HaTypaabHbIN

99 CI/IHTeTI/IqepCKI/Ie Kay [1)1 KU 1 Bubmaorexa [JOK

YIYRH. https://m.edso0.ru/246103ec
Pe3una
BoJsiokHa: HaTypasbHbIe,

100 WCKYCCTBEeHHbIe, 1 bubmoteka LIOK
cuHTeTuyeckue. [Tonmepsl https://m.edsoo.ru/5963a601
CreLaabHOr0 Ha3HaueHusl
[pakTueckasi pabora Ne 6.

101 Perienvie sKcriepyMeHTa/IbHbIX 1 bubmoreka LIOK
3a7iay 110 Teme ""Pacrio3HaBaHue https://m.edsoo.ru/3aebd77a
I1J1aCTMacC ¥ BOJIOKOH"

O06o011IeHMEe U CUCTeMAaTH3al[Us

102 M3y4eHHOr 0 Marepuasa Io Teme 1 Bbubmioreka IIOK
"BbICOKOMOEKYISIpHbIe https://m.edsoo.ru/6a22ble8
coelMHeHUST"

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




11 KJIACC

Ko/muecTrBo yacoB JJ/IeKTPOHHbIE
Ne Jdara nudpoBbIe
Tema ypokKa KontposibHble | IIpakTHuecku
n/n Bcero u3yueHusi | oOpa3oBaTe/bHbIE
padoThI e padoThI
pecypchl
1 ATtom. CocTaB aTOMHBIX s7ep. 1 bubmmoreka LIOK
XrMHUUeCKuM 371eMeHT. V30Torbl https://m.edsoo.ru/59c112ee
) CTpoeHue 3/1eKTPOHHBIX 000/10UeK 1 bubmiorteka LJOK
aTOMOB, KBaHTOBbIe UHC/Ia https://m.edsoo.ru/b4d9fffa
3 Knaccudukanys XuMuueckux 1 bubnuoreka IIOK
3/IeMEeHTOB (S-, p-, d-, f-371eMeHThI) https://m.edsoo.ru/61294af9
4 PacripefiesieHne 3/1eKTPOHOB 110 1 bubmoTeka LIOK
aTOMHBIM OpOUTaIsIM https://m.edsoo.ru/f5f750fe
OJIeKTPOHHbIe KOH(UrypaLii aTOMOB
5 BJIEME'II{)TOB B OCHoilonZII)/I ) 1 Bubmorexa IOK
. https://m.edsoo.ru/8149e846
BO30Y)XIEHHOM COCTOSTHUM
6 O/eKTpOHHbIe KOH(UTypaL{ii HOHOB. 1 bubmoteka LIOK
OJIeKTPOOTPULIATe/IbHOCTh https://m.edsoo.ru/a0764b24
[Teproanueckuii 3aK0H 1
[Tepyoanueckas cuctema XUMUUECKUX
bubmoreka LJOK
7 snemenToB /. I. MenzieneeBa, CBSi3b C 1
M M https://m.edsoo.ru/16957c01
COBPEMEeHHOW Teopueu CTPOeHUs
aTOMOB
3aKOHOMEPHOCTU U3MeHeHUsI CBOMCTB
3 XUMHUYeCKUX 37IeMEeHTOB U 00pa3yembIxX 1 bubmioreka LJOK
WMU MPOCTHIX U CJIOKHBIX BeLLeCTB I10 https://m.edsoo.ru/f8468927
rpyIiaM v repuojam




Cucremaru3anys 1 000011IeHre 3HaHUH

bubmoteka LIOK

9
110 TeMe https://m.edsoo.ru/8fad2942
Buzbl xummnueckon cBsizu. MexaHU3MBbI
10 0Opa3oBaHUsI KOBa/IEHTHOM CBSI3U. bubmoteka LIOK
Bopopopnas cBs3b. https://m.edsoo.ru/5a8072af
MexMosneKy/isipHble B3aUMO/IeHCTBUS
BaneHTHOCTB M BajleHTHbIE
1 BO3MO>XHOCTU aTOMOB. CB$I3b bubnuoreka LIOK
3/IeKTPOHHOM CTPYKTYPbl MOJIEKYT C UX https://m.edsoo.ru/3d2ca093
reoOMeTpUYeCKUM CTPOEHUEM
1 [TpencraBneHust 0 KOMIJIEKCHBIX bubmioreka LJOK
COeJMHeHUX: COCTaB ¥ HOMEeHKJ/IaTypa https://m.edsoo.ru/8c66b12a
BeiiectBa MoJ1eKy/1sIpHOTO U
13 HEMOJIeKYJIIPHOTO CTPOeHus. THIIbI bubmoteka LIOK
KPUCTA/IZTMUeCKUX pelleToK U CBOMCTBa https://m.edsoo.ru/e167635b
BellleCTB
[ToHsiTHe O IUCIIEPCHBIX CUCTEMAX.
14 [IpencraBieHue 0 KO/UIOUIHBIX Bubmorexa [IOK
beA A https://m.edsoo.ru/da2c70e4
pacTBopax
WcTrHHBIE paCTBOPBI: HACKILL[€HHbIE U
15 HeHachlIllleHHbIe, paCTBOPUMOCTD Bubmorexa [IOK
o P P ' https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 CriocoObI BbIpaKeHHsT KOHLIEHTPAl[|UH bubmmoreka LIOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Perenue 3azau ¢ uCmnosib30BaHueM
17 TIOHSATHH "MaccoBasi [0St bubnuoreka LIOK

mon

PacTBOPEHHOTrO BelllecTBa', "MoJIsipHast
KOHLIeHTpaLus"

https://m.edsoo.ru/785e0ab4




18 Krnaccudukaiysi 1 HoMeHK/IaTypa bubnmoreka LIOK
HEOpraHuvyeCcKux BelljeCcTB https://m.edsoo.ru/bf9e108d

19 CucremaTH3alis ¥ 0000IIIeHe 3HaHUH bubnuoreka LIOK
1o TemMe https://m.edsoo.ru/8d2c6a3a
KonTponbHast paboTa 1o Temam
"CtpoeHue aToma. [leproauueckuii

20 3aKoH U [lepuognueckas cucrtema bubmioreka LJOK
XUMUUECKUX 3y1emeHToB 1. 1. https://m.edsoo.ru/70a60aa4
Mengeneesa", "CTpoeHue BelljecTsa.
MHoroob6pa3ue BelecTB"
Knaccudukaiyst XuMuueCcKux peakiiyi
B HEOpPraHUUYeCKOoW ¥ OpraHuuyecKom

71 XUMUU. 3aKOH COXPaHEeHUsI MaCChl bubnuoreka LIOK
BeLLleCTB; 3aKOH COXPaHEeHUs U https://m.edsoo.ru/6335cdd?
TipeBpallleHUs SHepPryu Npu
XUMUUECKUX PeakLUsixX
TennoBbie 3¢hPeKTb XUMUUECKUX

22 eakiuii. Tepmoxumuyeckue bubmorexa LIOK
peaKtytd. 1ep https://m.edsoo.ru/d1db86da
ypaBHeHUs1
BbruncieHust Mo ypaBHEHUSIM

23 XUMHUYECKUX peaklui 1 Bubmotexa IOK

peaihy https://m.edso00.ru/87b13954

TePMOXUMUUECKUM ypaBHEHHUSIM
CKOpOCTb XMMUYECKOU peakiuu, eé

24 3aBUCUMOCTh OT Pa3/IMYHBIX (PaKTOPOB.
Karanus u kaTanusaropsl

25 I'omoreHHble U reTeporeHHble peakliuu

26 ITpakTrueckasi pabota Ne 1 110 Teme bubmoteka LJOK

"BivisiHue pa3ninyHbiX (PAKTOPOB Ha

https://m.edsoo.ru/1facaldl




CKOPOCTb XMMHUYECKOM peakiuu"

OOpaTtuMble ¥ HeOOpaTHMbIe PeaKI[HH.

bubmioTeka LJOK

27
XUMHYeCcKoe paBHOBecCHe https://m.edsoo.ru/30952f9b
ITpakTrueckasi pabota Ne 2 110 Teme
28 "BnusiHue pa3nuuHbIX (PAaKTOPOB Ha Bubmmorexa [JOK
P P \ https://m.edsoo.ru/3bf34e17
T10JI0KEHVe XUMUYeCKOr0 PaBHOBECHS
DNeKTpo/IMTAYeCKasi IUCCOLAaLIUs.
29 CI/IJ'IBHI;IE U cs1abbie BﬁEKT ;IJ'II/I;-IBI bubmmorexa [JOK
P ) https://m.edsoo.ru/5f766bdf
CrerneHns fucconyanyy
Nonnoe npoussenenue Bojabl. Cpesa
30 BO/IHBIX ECTBO OAB Bozo Ao HLEZ ) Bubmorexa [IOK
A P POB. BOAOPOA https://m.edso0.ru/3966ca89
riokasatesib (pH) pactBopa
I'mpponu3 coment. Peakumu,
31 1 gfexafo Ve B aCTB(L)I ax Bubmorexa [IOK
P Lu P P https://m.edsoo.ru/09d5a9bd
3/71eKTPOJIUTOB
[Tpaktryeckast pabora Ne 3 1o Teme
32 "XvMuruecKre peakijii B paCTBOpax Bubmorexa [JOK
P 3 P P https://m.edsoo.ru/2e3daeb0
3J1EKTPOJIUTOB
OKUCIUTe/TbHO-BOCCTAaHOBUTEJ/IEHbIE bubmioreka LJOK
33 peakiuu. BakHelilvie OKUCIUTENN U https://m.eds00.ru/5622606
BOCCTAHOBUTE/N 0
34 MeTo/, 5/1eKTPOHHOTO (3/1EKTOHHO- bubmioreka LJOK
HMOHHOT0) 6anaHca https://m.edsoo.ru/fb691387
35 OJIeKTPOJIM3 PaCTBOPOB M PACIl/IaBOB bubmoreka IIOK
BelleCTB https://m.edsoo.ru/93fb97d2
36 Peruienue 3asau pa3iMuHbIX TUIIOB Bubmotexa [IOK
Aaa b https://m.edsoo.ru/5a859d16
37 Perrenne 3azau pa3/iMuHbIX TUTIOB bubmioreka LJOK




https://m.edsoo.ru/5afa265d

Cucremaru3arys ¥ 000011IeHre 3HaHUH

bubmoteka LJOK

38
110 Teme "XHUMHUUeCKUe peakuu" https://m.edsoo.ru/c161eb85

39 KonTponbHast paboTa o Teme bubnuoreka LIOK
"XumMunueckue peakyu" https://m.edsoo.ru/a8a0a930
[TonoxxeHue HemeTa//IOB B
[Tepuoanueckoii cucTeMe XUMUUECKHUX

40 anemeHToB /. I. MeHnzeneeBa u Bubmorexa [JOK

T 7 https://m.edsoo.ru/8ca2dcad
0C0OeHHOCTH CTPOEHHUsI UX aTOMOB.
dusnyeckre CBOMCTBa HEMETAJIIOB
AnnoTtponusi HemeTas/I0B (Ha MpUMepe
41 KHUCJI0PO/ia, cepsbl, hocdopa u bubmmorexa [JOK
POAd, CEpEL, P https://m.edsoo.ru/ef92c91c
yTJiepo/ia)

4 Bogopoga: nonyuenue, pusnueckre u bubmoreka IIOK
XUMHUYeCKUe CBOMCTBa. ['uapubl https://m.edsoo.ru/0aa8f613
["anoreHsbl: HaxXOXX/jeHKE B MIPUPO/E,

43 CIIOCOOBI IO q:{’?/m CI)I/IBI/queciI/I'Z u Bubmuorexa [IOK

yuer, https:/m.edsoo.ru/4e223795
XUMHYeCKHe CBOMCTBa
["anorenoBogopoel. Baxxneuie
44 KUC/IOPOZCoZieprKallive CoeuHeHUs Bubmorexa [IOK
POACOAEPAALIHE CORA https://m.edso0.ru/6b3255e6
rajloreHoB
JlabopaTopHbIe ¥ TIPOMBIILITIEHHbIE

45 CIIOCOOBI MOy YeHHs TaJIor€HOB. Bbubmoteka LIOK
[IpriMeHeHue rajoreHoB U Ux https://m.edsoo.ru/6971aca4
CcoeIMHEeHUM
ITpakTrueckasi pabota Ne 4. Pertierne

bubmiorteka LJOK
46 9KCTIepUMEHTA/IbHBIX 3a/jau 110 Teme

"["amoreHn!"

https://m.edsoo.ru/8b26fecd




Kucnopop: nabopatopHbie u
TIPOMBIIIIEHHBIE CITOCOOBI TIOTyUeHHs,

bubnmoteka LJOK

47 .
bu3nueckre U XuMHUYecKre CBONCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHre KUC/I0pOJa U 030Ha
bubmoreka IIOK
48 OKcUasl U TIePOKCUbI
A p A https://m.edsoo.ru/5¢8816a0
49 Peinienuie 3a1au pa3/iMuHbIX TUTIOB Bubmaorexa [JOK
anaTp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxoXKJeHue B IIpUpoe,
50 CH(I))C06E>I I'I:J{IA YeHust qf)mlz/lticxue U Bubmorexa [IOK
y L https://m.edsoo.ru/46afael6
XUMUUECKHUe CBOMCTBA
bubmoreka IIOK
51 CepoBoA0pO/, CY/Ib(PUIbI
POBOAOPOA, CYbGHA https://m.eds00.ru/7c875999
Kucnopopacoaepxaiye coeguHeHHs
52 cephbl 8C§6E'III-IHIZJCT? CBOI‘/’ICTi cepHOH Bubmaorexa [JOK
PbL. p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[MTpakTrueckast pabota Ne 5. Perenue
53 9KCIIepUMEeHTabHbIX 3a/7a4 I10 TeMe Bubmaorexa [JOK
| P . a'fl https://m.edsoo.ru/0afb05e4
Cepa u eé coeuHeHUs
A30T: HaXoX/leHue B [IpUpoze,
£4 croco0Obl oTyyeHus1, pusrueckue u Bbubmoteka LIOK
XUMHWUYECKHe CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPU/IBI
Kucnopoacoaepykaiye coeiHeHUs
POACOACPAI N A . bubmoreka LJOK
55 azora. OcoOeHHOCTH CBOMCTB a30THOU
https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 [TprmeHeHMe a30Ta U ero CoeZIMHEeHUM. bubnuoreka LIOK

A3oTHBIE yIOOpeHust

https://m.edsoo.ru/129f5059




docdop: HaxoXKAeHUe B TIPUPO/Ie,
CIIOCOOBI TIOTyYeHus], GU3nUecKre 1

bubnmoteka LJOK

57
XUMHUUeckue cBoiictBa. Pochusl u https://m.edsoo.ru/9a6b43ec
bochun
Okcuasl dpocdopa,

58 (bocq;g c?)) eq)mg vie KiuciaoTel. Conu Bubmorexa IOK

P 'Ei prrat ) https://m.edsoo.ru/c7a2d429
dbocdopHOit KUCTIOThI

£q [Tpumenenue (ocdopa u ero bubnuoreka LIOK
coepuHeHu. ®ochopHbIe ya0OpeHuUs https://m.edsoo.ru/a218070a
[TpakTuueckasi pabora Ne 6. Perierne

bubmiorteka LJOK
60 9KCMePUMEHTAJIbHBIX 3aZlay 10 TemMe
https://m.edsoo.ru/8175ac3f
"A3ot u pochop 1 ux coerHeHUs"
Yriepo: HaxoX/AeHUe B IpUpo/jie,

61 aJyIOTPOIHbIEe MOU(DUKALINY; bubmoreka IIOK
(u3uyeckKre U XMUUeCcKre CBOMCTBa, https://m.edsoo.ru/1eb19f9e
NIpUMeHeHre
Oxcup yrinepoga(ll), okcn

62 ryie ’E(F)ya(IVp) ; F(OJI)LHaH KﬁCHOTa U eé Bubmorexa [IOK
YIIEPOA Y https://m.edsoo.ru/dba58adf
co/m

63 Perienue 3asau pa3iMuHbIX THIIOB Bubmorexa IOK

AP https://m.eds00.ru/6029b609
KpemHuii: HaxoXXieHue B IpUpo/jie,
64 CI'II)OC06E>I T0JT qz(}?m q)muge(lz)xlfe u Bubmorexa [IOK
y o https://m.edsoo.ru/143558ab
XUMHYeCKHe CBOMCTBa

65 Oxkcup kpemuusi(IV), kpemHUeBast bubmoreka LIOK
KMCJIOTa, CUIUKAThI https://m.edsoo.ru/3170e7b1

66 [IprimeHeHre KpeMHUS U ero bubmoreka LIOK

coeuHeHM. CTeK/I0, ero rnoJjiyueHue,

https://m.edsoo.ru/393cdac0




BU/IbI CTEK/Ia

https://m.edsoo.ru/5823cefb

67 Pemienuie 3a1au pa3/jnUyHbIX TUIIOB Bubmorexa OK
aAasp https://m.edsoo.ru/b624£f801
68 CucremaTH3alys ¥ 0000IIIeHe 3HaHUH bubmmoreka LIOK
o teme "HemeTasie!" https://m.edsoo.ru/6e864db5
69 KonTponbHast paboTa 1o Teme bubnuoreka LIOK
"HemeTtanier" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3y/bTaTOB KOHTPOJILHOM bubmioreka LJOK
paboThI, KOPPEKI[HS OIITMO0K https://m.edsoo.ru/2b7¢9510
ITono)xeHre MeTaslsioB B
[Teproanueckoii cicTeMe XUMUUECKHUX
71 3yieMeHTOB. OCOOPHHOCTH CTPOEHUA Bubmiorexa LIOK
) p https://m.eds00.ru/9839c16c
3/IEKTPOHHBIX 000/I0UeK aTOMOB
MeTa/lJIOB
OOb1iue ¢usrMyeckre CBONMCTBa
72 MeTa/ioB. IIpriMeHeHNe MeTa/l/IoB B Bubmiorexa HOK
- P https://m.edsoo.ru/51dac9d3
OBbITY U TeXHHKe
73 CniaBel MeTasiioB. Kopposus bubmoreka LIOK
MeTaJl/IOB https://m.edsoo.ru/42b872e3
74 Perienuie 3a1au pa3/jMyHbIX TUIIOB Bubmiorexa LIOK
aAadp https://m.edsoo.ru/e3de37b6
ONeKTPOXUMUYEeCKUH PsiJ| HalpsUKeHUM
75 MeTa/1o0B. OO011IMe Crioco0bI MOTyUYeHUs Bubmaorexa OK
- Lo y https://m.edsoo.ru/94eb377a
MeTa/l/IOB
76 OO6111ast xapakTepyuCThKa MeTasioB 1A- bubmoreka LIOK

rpymel [Teprosaryeckoit cucTemMbl
XUMUYECKUX 371eMeHToB. HaTpuii u
Ka/IMii: osiyyeHue, usnueckue u

https://m.edsoo.ru/e12c26b3




XUMHYECKHUe CBOKWCTBA, MPYMeHeHHe
MPOCTHIX BEIeCTB U UX COeUHEHUM

OO611ast xapakTepyucThKa MeTaioB 11A-
rpynns! [leproanueckoit cucTeMsl
XUMHWYECKUX 3/1eMeHTOB. Maruni u

bubmoreka LJOK

77 N
KasbLIUM: Toy4yeHue, pr3nyeckue U https://m.edsoo.ru/7c3e49c0
XMMHYeCKHe CBOMCTBA, IPUMeHeHNe
TIPOCTBIX BeILleCTB U UX COeJMHeHUN

78 JKécTKOCTh BOJIBI 1 CTIOCOOBI eé bubnuoreka LIOK
yCTpaHeHUst https://m.edsoo.ru/c74bfae9

79 AoMyHUI: TIoSTyueHue, (pusnueckue U bubmioreka LJOK
XUMUYeCcKre CBOMCTBA, IPUMeHeHHe https://m.edsoo.ru/0e79b266
AmM@oTepHbIe CBOKCTBa OKCH/A U

80 TUJPOKCH/IA aTFOMUHUS, bubmoreka IIOK
TUIPOKCOKOMIUIEKCHI aJTIOMUHUSA, UX https://m.edsoo.ru/5d12d318
NIpUMeHeHre

81 Pelienuve 3a/1au pa3IMyuHbIX TUIIOB
[MTpakTrueckast pabota Ne 7. Perenue

82 9KCIIePUMEeHTA/IbHBIX 3a/1a4 I10 TeMe Bubmorexa [IOK
. P s " https://m.edsoo.ru/27a4af43

MeTaibl TJIaBHBIX TIOATPYTII

OO6111ast XxapaKTepyUCTUKA METAJIIOB

83 no6ouHbIX noArpyr (B-rpymm) bubmmoreka LIOK
[Teproanueckor CUCTEMbl XUMUYECKHX https://m.edsoo.ru/610d7431
3/1eMeHTOB
dusnyeckre U XMMUUeCKHe CBOMCTBA

84 XpOMa U ero coeIMHeHnH, UX bubmorexa IOK

P A ’ https://m.edsoo.ru/9911bef3

TipUMeHeHue

85 BakHellllvie coeilMHEHUs] MapraHiia. bubmoreka LJOK




HepMaHraHaT Ka/ud, ero
OKMC/IUTEe/IbHEIe CBOMCTBA

https://m.edso0.ru/039d69c8

dusnueckre U XMMHUECKHe CBOMCTBA

N bubmoreka LJOK
86 JKesiesa U ero coefuHeHui. Ilonyuyenue
https://m.edsoo.ru/1b7f8741
Y TIpUMEHEeHYe CIJIaBOB KeJie3a
dusnyeckre U XUMUUeCKre CBOMCTBA
87 MeZu U eé coeJUHEHUM, UX bubmiotexa IOK
& A ’ https://m.edsoo.ru/2bc0f954
TpUMeHeHre
dusnyeckre U XUMUUeCKHe CBOMCTBA
88 L[MHKA U ero CoeJJUHeHUM, Ux bubmioreka LJOK
rnpuMeHeHre. ['UAPOKCOKOMIIEKChI https://m.edsoo.ru/b1f2beal
LMHKa
[Mpaktryeckast pabora Ne 8. PeiieHne
89 3KCIMePUMEHTAJIbHBIX 3a/ay 10 TemMe Bubmiorexa IOK
P a https://m.edsoo.ru/abe352ea
"MeTasiibl T060YHBIX TTOATPYTIT"
90 Peruienue 3aau pa3iMuHbIX TUIIOB Bubmotexa IOK
AP https://m.edsoo.ru/a8b83d83
O06o006111eHMe ¥ cUCTeMaTH3al[Us
91 W3YUYEeHHOr 0 MaTepurasa 1o TeMme Bubmotexa IOK
| Y N P https://m.edsoo.ru/e91fe975
Mertasnsl
90 KontposnbHast pabora no reme bubmoreka LIOK
"Mertasibl" https://m.edsoo.ru/83f63ea3
93 AHanus pe3y/bTaTOB KOHTPOJIBHON bubmoteka LIOK
paboThI, KOPPEKIUs OLTHO0K https://m.edsoo.ru/9ebff2fd
Posib xumun B 0becrieueHNH
94 YCTOMYMBOIO Pa3sBUTHS YesI0Be4eCTBa. Bbubmoteka LIOK

[ToHsiTHEe 0 HAYYHBIX METO/aX
WCC/Ie[JOBaHUS BelL[eCTB

https://m.edsoo.ru/080fe1f0




HayuHble NpuHLMITBI OpraHu3alyu
95 XUMHUUECKOro TPOM3BO/CTBA. 1 bubmoreka LIOK
[TpoMbIiieHHbIEe CTIOCOOBI MOy YeHUS] https://m.edsoo.ru/2e45a44f
Ba)KHEUILIMX BeIeCTB
XUmuryeckoe 3arpsisHeHue
96 OKpY’Karolllel cpefibl U ero 1 Bubmorexa IOK
by i pea https://m.edsoo.ru/9f11bf51
MOC/Ie/ICTBUS
97 XUMUS U 3[J0POBbE YeI0BeKa. 1 bubnuoreka LIOK
JlekapCTBeHHbIE CPe/ICTBA https://m.edsoo.ru/a6552721
98 Xumus UIy. Posib Xumuu B 1 bubmioreka LJOK
obecrieueHHH TIUIIEBOM 6e301acHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmetuueckue v nap@romMepHbie 1 bubmoreka IIOK
cpenctBa. beiToBas xumus https://m.edsoo.ru/da42d5a9
X¥Mus B CTPOUTENbCTBe. BaxkHelive
100 CTPOUTEJIbHBIE U KOHCTPYKLIMOHHBIE 1 Bubmotexa IOK
P pyxH https://m.edso00.ru/61e69003
Marepuaribl
XWMUS B CEIbCKOM XO3SIMCTBeE.
101 Opranuueckue ¥ MUHepasbHbIe 1 Bubmorexa OK
P P https://m.edsoo.ru/fd39587d
yznoOpeHust
102 CucremaTH3alisi ¥ 0000IIIeHe 3HaHUH 1 bubnuoreka LIOK
1o TeMe https://m.edsoo.ru/db979c70
OBHIEE KO/IMYECTBO YACOB I10 100

I[TPOI'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI AJIf1 YHEHUKA

METOANYECKHWUE MATEPUAJIbI I YUUTEJIA

IN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU

MHTEPHET
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