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y4eOHOro mpeamera (Kypca)
«XHUMMHA»

YpoBeHb peanu3alyy paboyen mporpaMMel
yr1y 0JIEHHBIN
a1 10-11 kimaccos

Ko/iM4yecTBO 4acoB 1o yueGHomy nuiany: 10 kaacc: 170 4acoB B ro; S 4acos B HEAEJI0,

11 knacc: 170 yacoB B roa; S 4acoB B HeEI0.
CocraBJ/ieHa B COOTBETCTBHH € NpOrpammoii

paGouyeil porpaMmoit yriyGIeHHOro H3yueHus npeamera «Xumus » pa3paboTaHHOH Ha
ocHose DenepanbHoil 06pa3oBaTENbLHON NPOrpaMMel CPETHETO obuero oOpa3oBanus,

YTBEPXKICHHOM IIPUKA30M Munnpocsewerns Poccuu ot 18.05.2023 moa Ne 371
Yuyeouuk 10 ksacca:

Astop B.B.Jlynun, B.B.Epemut, A.A.Jlpo3nos
HaspaHne X1Mus

WU3natenbcTBo Mocksa, «JIpoda»

Ton u3nanua , 2017

Cocrasutens: Tacnaposa JL.A.

YuebHuk 11 knacca:

Astop B.B.JlynuH, B.B.Epemun, A.A.Jlpo3os
Ha3zpaHue Xumus

W3natensctBo Mocksa, «Jlpoda»

[on u3nanua , 2017

Cocrasutens: ["acnaposa JLA.

Camapa, 2023
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ITOSICHUTEJIBHAS 3AIINCKA

Pabouas rporpamMma 1o XMMHUM Ha YPOBHe cpejHero obiijero obpa3oBaHHs
pa3pabotaHa Ha ocHoBe ®ezepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «0O06
obpa3zoBaHuu B Poccuiickoit Peaepaiiyn», TpebOBaHU K pe3y/bTaTaM OCBOEHUS
dhegepanbHO obpa3oBaresibHOI IIPOrPaMMEI cpeHero o0111eTro
obpazoBanusg(POIl COO), npeacraBieHHbIX B PefepasbHOM TOCYJapCTBEHHOM
obpa3oBarenpsHOM cTaHzapte COO, ¢ yuétom KoHIlemniuy TpernoiaBaHust
yueOHOTO mpenMeTa «XWMHUs» B 0Opa3oBaTeNbHBIX OpraHu3alusax Poccuiickoit
denepalyi, peanu3yIOIIMX OCHOBHbie 0Opa3oBaTe/lbHbie TPOrpaMMbI, U
OCHOBHBIX TIO/IOKeHUU «(CTparernd pasBUTHSI BOCIUTaHus B Poccunickon
denepanuy Ha Tepuof, Ao 2025 roga» (Pacnopspkenue IlpaBurtenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHSI Ha ypOBHE YI/yO/JIEHHOTO W3y4YeHWs 3aHWMaeT Ba)kKHOe MeCTO B
CHUCTeMe eCTeCTBEeHHO-Hay4yHOro oOpa3oBaHus yuamumxcs 10-11  Kmaccos.
W3yueHue ripeameTa, peanvM3yeMoe B YCJIOBUSAX U @epeHLIMPOBaHHOTO,
rnpoduibHOrO 00yueHHs, TMpU3BaHO obOecreunTh 00IIe00pa3oBaTeNIbLHYI0 U
OOIEeKY/IbTYPHYIO TIOJTOTOBKY BBIMYCKHUKOB IIIKO/BI, HEOOXOAWUMYIO /ISt
afianTaiyuy Uux K OBICTPO MEHSIOIUMCST YCIOBUSIM >KU3HH B COI[MYMe, a TaKXKe IS
TIpoJi0/DKeHUsT 00ydeHUss B opraHu3alusx mnpodeccruoHanbHOro obpa3oBaHUs, B
KOTOPBIX XUMUS SIBJIIETCS OJHOW M3 NPUOPUTETHBIX AUCLUTLIVH.

B mporpaMMme 10 XUMWUM Ha3HaueHUWe TMpeAMeTa «XUMHS» I[OIydaeT
MoIpoOHYI0 ~ WHTEpIIpeTaliii0 B COOTBETCTBUHM C  OCHOBOIIOJIATalOIIUMU
nosiokeHusiMu PI'OC COO o B3auMoOOYCIOB/IEHHOCTH 1iefleid, COfep>KaHus,
pe3y/ibTaTOB 00yueHWs] WM TpeOOBaHWN K YPOBHIO TOJATOTOBKH BBIMTYCKHHKOB.
CBuZIeTENIECTBOM TOMY SBJ/ISIFOTCSL CJIeYIOLLME BbINOJIHSAeMble TPOrpaMMOU 10
XUMUU QYHKLIAN:

e MH(OPMAIMOHHO-METOIUUEeCKasl, peayr3alys KOTOpPod obecrieurdBaeT
ToJiyueHre TIpeJCTaBleHUss O IefsX, COo/lep)KaHud, oOIei cTpaTeruu
o0yueHus, BOCTIMTaHUS U Pa3BUTUSI 00yUaroluXCs CpeficCTBAMU TpeaMeTa,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQu/s;

* OpraHM3aLMOHHO-TIJIAHUPYIOLIAs, KOTOpast ripelyCMaTpuBaeT
omnpezie/ieHre: TIPUHLMIIOB CTPYKTYPHUPOBAaHUS M T10C/Iel0BaTe/IbHOCTU
M3ydeHusi yueOHOTO Marepuasa, KOTMUECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTepPUCTUK; TOAXO0A0B K (DOPMUPOBAHUIO COJlepP>KaTe/lbHOM OCHOBBI
KOHTPOJII U OI|eHKM 00pa3oBaTebHbIX [JOCTW)KEHUM OO0ydaroImmxcs B
paMKax MTOTOBOM aTTecTallud B (opMe eauHOTrO TOCyAapCTBEHHOIO
JK3aMeHa I10 XMMUMU.

[Tporpamma Ajist yriyO16HHOTO U3yueHHUs] XUMUU:



e yCTaHaB/MBaeT WHBApHWaHTHOe TIpeIMETHOe CojeprkaHue, oOsi3aTenbHOE
IJIs W3yueHHsT B paMKaxX OTAe/NbHBbIX Tpodusielt, mnpegycMaTpyuBaeT
pacripefie/ieHe W CTPYKTypHMpOBaHHWEe ero I0 KjaccaM, OCHOBHBIM
coieprKaTe/IbHBIM JIMHUSIM/pa3/iesiaM Kypca;

e [aéT TIpUMepHOe pacripefiesieHHe y4uyeOHOTO BpeMeHU, PeKOMEHyeMOro
[J1s ©3y4YeHUsl OT/Ie/TbHBIX TeM;

e TMpejjiaraeT TIPUMEPHYHO TI0C/Ie[lOBAaTe/IbHOCTb M3yueHHs1 YyueOHOro
MaTepvasna C y4éTOM JIOTHKU TOCTPOeHUs] Kypca, BHYTPUMpPeAMETHbIX U
MeXXTpeJMeTHbIX CBS3€l;

e [1a8T MeTOAMUECKYIO0 WHTepIIpeTalyio 1iefiel 1 3a7au W3ydeHus TipegMeTa
Ha yriy0/IéHHOM YPOBHe C YUETOM COBPeMeHHbIX IPUOPUTETOB B CUCTEMeE
cpegHero o0mjero o6pa3oBaHUs, COZep)KaTeJbHOW XapaKTepHUCTUKU
TUIAHUPYeMbIX pe3y/IbTaTOB OCBOEHHsI OCHOBHOM 0Opa3oBaTe/ibHOMU
TIporpaMMbl CcpeiHero obr1gero obpa3oBaHus (IMUHOCTHBIX,
MeTarpeAMeTHbIX, MpPeJAMETHbIX), a TakKe C YUETOM OCHOBHBIX BH7IOB
yuebOHO-TI03HaBaTe/IbHbIX ~ AeUCcTBUM  0Oydaroierocss IO  OCBOEHHIO
coJiepKaHusi mpeMeTa.

[To BceM Ha3BaHHBIM TO3ULMSIM B TpOrpaMMe MO XWUMWUU TpefyCMOTpeHa
TIPeeMCTBEHHOCTh C o0yueHHWeM XWMWM Ha YpPOBHE OCHOBHOTO 0OIIIero
obOpa3oBaHus. 3a TipeJesaMd YCTAaHOBJIEHHOW TIPOrpaMMON TI0  XUMUHU
o0si3aTenbHOM (MHBAapUAHTHOM) COCTaBJISIIOIIEN CojlepyKaHusl yuyeOHOro TipejMeTa
«XUMHSI» OCTaéTCS BO3MOXKHOCTb BbIOOpDA €ro BapUaTHMBHOW COCTaBJISIFOIIEH,
KOTOpasi [JO/DKHA OIpefesisiTbCsl B COOTBETCTBUM C HalpaB/ieHWeM KOHKDETHOIO
nipodussi o0yueHusl.

B cootBercTBUM C KOHLeNTyasbHbiMU nosiokeHusMu dr'OC COO o
Ha3HaueHUM TipefMeTOB 0a30BOro U yryyb/JéHHOTO YpOBHEMl B CHUCTeMe
muddepeHIIMPOBAaHHOTO 00yueHUs Ha ypOBHe cpefHero oOIIero obpa3oBaHUS
XUMHsI Ha YpOBHe YriayO/€HHOTO W3y4yeHHsI HarpaBjieH Ha peau3aliuio
MPeeMCTBEHHOCTH C  TIOCTeAyIOIIMM  3TarioM  TIOAyuYeHUs]  XUMHUYeCKOoro
oOpa3oBaHUsI B paMKax W3yuyeHUs] CrelUaJbHbIX eCTeCTBeHHO-HayuHbIX U
XUMHUUECKUX JWCLUIUIMH B By3aXx U OpraHU3alUsiX CcpejHero npodeccuoHaabHOro
obpa3zoBanus. B 3Toll CBsi3u u3yueHWe TipeAMeTa «XUMHsS» OPUEHTHUPOBAHO
MPerMyIIleCTBEHHO Ha  paciliipeHWe U yIyyO/ieHHe TeopeTUYecKou U
TIPAKTUUeCKOM TMOATOTOBKUA 00YyYaroIuxcs, BbIOpaBIIMX OMpe/e/éHHbIN MpOoduIb
o0OyueHusi, B TOM UMCJie C TIepCrieKTUBOM MOC/eAYIOIIero MoayueHus XUMAYeCKoro
oOpa3oBaHUs B OpraHu3alusax npodeccruoHaabHOro obpa3oBanusi. Hapsigy ¢ 3Tum,
B cBere TpeboBanuii ®I'OC COO K mMIaHUPYeMbIM pe3y/bTaTaM OCBOEHUS
dbegepanbHOll 0Opa3oBaTeMbHOM TIPOrpPaMMbI CpefHero o0Iero o0pa3oBaHUs
v3ydyeHue TMpeaMeTra «XHMHS» OpPHUEHTUPOBAHO TakKXe Ha pellleHWe 3a7au



BOCTIMTAHUS M COLIMATBHOTO Pa3BUTHUSI 00yuaroluxcs, Ha (OpMHUpOBaHHE Yy HUX
o0I1lerHTe//IeKTyalbHbIX YMeHHN, YMeHUM palyoHanv3auyuyd yuyebHOTo TpyZa U
000OITIEHHBIX  CIOCOOOB  JeSITEIbHOCTH, HWMEIOIUX  MEXAUCIUTUTMHAPHBIH,
HaJTpeIMeTHbIN XapakKTep.

CocTap/sOIMMU TIpeMeTa «XHUMHs» Ha YPOBHE YriayOJEHHOIO H3y4deHHs
ABJIAIOTCS  yIIyO/néHHble Kypchl — «Opranudeckass xumus» U «OOmias u
HeopraHuueckasi Xumusi». [1pu onpeziesieHUU MOAX0A0B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COZiep)KaHusi 3TUX KYypPCOB B TIpOrpaMme MO XWMHUU 3a OCHOBY
npuHAThl TIosioKeHnss PI'OC COO o pazmuuusix 6a30Boro u yriyob/eéHHOTO
yPOBHEeM U3yueHus peaMeTa.

OcHoBy cozepkaHuss KypcoB «OpraHudeckass xumusi» u «OOmias wu
HeopraHuueckass XHMHS» COCTaBJIsieT COBOKYITHOCTh TIPeJMEeTHbIX 3HaHWUU U
YMeHHM, OTHOCAIIMXCA K 0a30BOMYy YPOBHIO WM3Yy4yeHHs TipeaMeTa. JDTa CHCTeMa
3HaHWM TIO/yuyaeT OIpejenéHHOe TeopeTUYecKoe [OMOHeHWe, I03BOJISOLIee
OCO3HAHHO OCBOUThH CYIIeCTBeHHO Oonbinii  00bEM  (aKTOIOTUUECKOTO
MaTepyana. Tak, Ha yriayOnéHHOM YpOBHe H3yuyeHUs TipeAMeTa obecrieuyeHa
BO3MOXXHOCTh 3HAUWTENBHOTO yBeJHWUeHUss O0BbEMa 3HAHWKA O XUMHUUYECKHX
3/IeMeHTaX ¥ CBOWMCTBAaX UX COeAVMHEHWM Ha OCHOBe pacIMpeHHs U YriayOsieHus
TIpe/ICTaB/IeHNd O CTPOEHWM BeIleCTBa, XUMHUUECKOW CBSI3M M 3aKOHOMEPHOCTSIX
TIPOTeKaHHWsl Peaki[|ii, pacCMaTPUBaeMbIX C TOUKH 3PeHUs] XUMUUeCKOW KUHeTHUKU
¥ TepMOAWHAMHUKU. V3ydyeHWe TiepuogdueckKoro 3akoHa | Ilepuoauueckoi
CUCTEMbl ~ XWUMMUECKMX  2/IeMeHTOB  0a3upyeTca  Ha  COBPeMeHHbBIX
KBaHTOBOMeXaHUUeCKUX TMpeJCTaB/AeHUsIX O CTPOEHWU aToMa. XUMHUUecKasi CBSI3b
00BSICHSIETCS C TOUKH 3PeHHsT SHepreTHUeCKUX W3MeHeHH! Mnpy eé oOpa3oBaHUU U
pa3pylleHnd, a TakKe C TOUKU 3peHUs MeXxaHU3MOB eé oOpa3oBaHus. M3yueHue
TUTIOB ~ peakldid  JomfojHseTcss  (OpPMUPOBAaHMEM  Tpe/CTaB/ieHuid 00
3/IeKTPOXMMUYECKUX MPOLeccax U 3/eKTPOo/IM3e paciylaBOB U PACTBOPOB BeILIECTB.
B Kypce opraHWYecKod XWMHUHU TIPH PACCMOTPEHHH peaKLMOHHOW CITOCOOHOCTH
coeiuHeHUN yensieTcss ocoboe BHUMaHWe BOMpocaM 00 37eKTpOHHBIX 3 dekTax,
0 B3aMMHOM B/IMSTHUM aTOMOB B MOJIeKYJlaX ¥ MeXaHHW3MaX peakiiyil.

Ocoboe 3HaueHWe HWMeeT TO, UYTO Ha COZiep)KaHWe KypPCOB XUMUU
yrayOIEHHOTO YPOBHS W3yUeHUs [I7Isl K/IaCCOB OTpe/ieIEHHOTO TIpodus (T/IaBHBIM
oOpa3oM Ha HUX CTPYKTYpy M XapakTep /OIOJHEHMM K o0lieii cucreme
TIpeIMeTHBIX 3HAHWI) OKa3bIBAIOT BUSHUE CMe)KHbIe TipefMeThl. Tak, Harpumep,
B COJIep’KaHuM TpeiMeTa [Jisi KJIacCOB XUMHUKO-(PU3UUecKoro rpodusisi 6osbliioe
3HaueHWe OyJyT UMeTh 37ieMeHTbl yueOHOro Marepwasa mo obimeid xumuu. Ipu
W3yueHuM TMpeJMeTa B [JaHHOM Cjyyae akilleHT OyzeT czenaH Ha OOIIHOCTb
METO/IOB T03HaHHsI, OOII[HOCTb 3aKOHOB M TEOPUM B XUMHUHU U B (H3MKe: aTOMHO-
MoJsieKy/sipHasi Teopusi (MoJieKyJ/isipHasi Teopusi B (hM3uKe), 3aKOHbI COXpaHeHUsI



MacCbl M 5HEPryd, 3aKOHbl TepMOAWHAMUKMW, 3/€KTPO0JiM3a, NpeJCTaB/leHUus O
CTPOEHUU BeleCTB U ApYyTroe.

B TO ke BpeMs B co/ep)KaHUM TipegMeTa JJisi K/JIaCCOB XHUMUKO-
buonornueckoro npoduas OOJbINN yaAeNbHbIM Bec OyJeT UMeTh OpraHudeckas
xuMus. B 3TOM lydyae TIpeJoCTaB/sSieTCSI BO3MOKHOCTb Ajii  Oornee
00CTOATeNTLHOTO ~ PAaCCMOTPEHHsI XUMUUeCKOM OpraHu3alid  K/JIeTKHM  Kak
OWoMOrMueckKol CHUCTeMbl, B COCTaB KOTOPOW BXOJST, K TIPUMEPY, TaKue
CTPYKTYDHble KOMIIOHEHTbI, KaK JUMUZbl, OenKu, YTJeBO/bl, HYK/IeHHOBbIE
KUCIO0TBl U fpyrue. [Ipy 5TOM 3HaHWS O COCTaBe YW CBOWMCTBAx IpeACTaBUTENIeU
OCHOBHBIX KJ/IaCCOB OpPraHWYeCKWX BeIIeCTB C/Iy)KaT OCHOBOM [/ U3y4YeHUs
CYLLHOCTH MpOoLecCcOB (POTOCHUHTE3a, [IbIXaHUsl, NMULL[eBapeHUsI.

B mnnaHe ¢opmupoBaHHsS OCHOB HAy4yHOIO MWPOBO33DEHHs], OCBOEHUS
00IIleHayYHbIX METO/IOB TT03HAHUS 1 OIMbITa MPAaKTUUECKOTO TIPUMeHEeHHsT HayUHbIX
3HaHUW H3ydeHUe TipefiMeTa «XWMHs» Ha yriayO/IéHHOM YpOBHE OCHOBAHO Ha
MEXIpPeZAMETHbIX CBA3SX C y4yeOHbIMM TIpefiMeTaMH, BXOASIIMMH B COCTaB
npefMeTHBIX obnacteli «EcTecTBeHHO-HayuHble TIpeMeThbl», «MaTemMaTvka u
vH(popMaTuKa» U «PyCcCKuM S13bIK U IUTEPATypa».

[Mpu wu3yueHnM ydeOHOro mnpeamera «XWUMHsS» Ha YrayOJ€HHOM YPOBHe
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O U cpefiHero obiero obpa3oBaHus (Ha 6a30BoM
YPOBHe), 3ajiaueil MepBOCTeNeHHON 3HAaUMMOCTU sIB/sieTCs (hOpMHUpPOBaHUE OCHOB
HayKd XUMUU KaK 00/acTM COBPEMEHHOI'0 eCTeCTBO3HaHUs, IpaKTUUeCKou
JleITeJIbHOCTU YesioBeKa U OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KYyJ/bTYphI. PellieHne
3TON 3ajjauM Ha yriayOIEHHOM YypOBHe W3yueHHUs IipefiMeTa TIpe/IioJiaraer
peasiM3alyio TaKKX Liejiel, Kak:

e (¢dopMHUpOBaHHe TMpeJCTaBAEHUN: O MarepuajlbHOM €JUHCTBE MHPa,
3aKOHOMEPHOCTSIX U TT03HAaBaeMOCTH SIBJIEHUU TIPUPO/Ibl, 0 MeCTe XMMUU B
CHUCTEMe eCTeCTBeHHbIX HayK U e€ Beaylled pomu B obecriedeHUd
yCTOWUMBOTO  pa3BUTUsS  UejioBeueCTBa: B  pellleHUd  Mpobiem
9KOIOTUUYECKOM, SHEPreTUYeCKON U THIIEeBOM 0e30macHOCTH, B Pa3BUTHH
MeJULMHbI, CO3JaHUU HOBBIX MaTepuasoB, HOBbIX NCTOUHUKOB SHEPTUH, B
obecrieueHHY palfMOHAIBLHOTO TIPUPO/IONIOIH30BaHus, B (hOPMHUPOBAHUU
MHUDPOBO33peHUsI W 00Iiell Ky/JbTypbl UelloBeKa, a TakKkKe 3KOJIOTMUecKd
000CHOBAaHHOT'O OTHOIIIEHUS K CBOEMY 3[J0POBBIO M IIPUPOJHOMN Cpe/ie;

e OCBOEHHWe CHCTeMbl 3HaHMM, JieKal[uX B OCHOBE XUMHUYECKOU
COCTaB/ISIFOIIIeN eCTeCTBeHHO-HayYHOU KapTHHbI MUpa: (yHJaMeHTa/IbHbIX
MOHSATUM, 3aKOHOB M TeOpUM XWUMHUH, COBPEMEHHBIX TMpe/ICTaBIeHUuN O
CTPOEHUM BellleCTBAa HA pa3HbIX YPOBHAX — aTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HaZIMOJIEKY/ISIDHOM, O  TepMOJAUHAMUYECKUX U
KWUHETUUeCKUX 3aKOHOMEDHOCTSIX TPOTEeKaHUsl XMMUYECKHUX Deaklyd, O



XMMHUeCKOM PaBHOBECHUHU, PACTBOPaX M JUCTIEPCHBIX CHCTeMaX, 00 001ux
HayUYHbIX MPUHLMIIAX XUMUUECKOT0 MPOM3BO/ICTBa;

» (hopmupoBaHue y 00yuaroIuXxcs 0CO3HAHHOTO TOHUMaHUs
BOCTPeOOBAHHOCTH CHCTEMHBIX XUMUUECKUX 3HAaHWM /i1 O0ObsICHEHHs
K/TFOUEeBBIX Hleld U mpobsieM cOBpeMeHHOW XWMUH, /i OOBSICHEHUS U
MPOrHO3MPOBAHUS SIBJIEHWH, MMEIOIIUX eCTeCTBeHHO-HAayUHYI0 TMPUPOJY;
I'PaMOTHOTO pellieHus TTpobieM, CBSI3aHHBIX C XMMUEH, TTIPOrHO3MPOBaHUS,
aHa/I3a U OIeHKH C TIO3UIMM 3KO0JI0rHUecKoi 6e301acHOCTH TI0C/Ie/ICTBUM
OBITOBOM M IIPOM3BOZCTBEHHOM [1eATe/IbHOCTH Ye/I0OBeKa, CBSI3aHHOM C
XUMUUeCKUM TIPDOM3BOJCTBOM, WCIIONb30BaHWEM U  TiepepaboTKoi
BeLLeCTB;

e yrnybneHue TIpe/CTaB/ieHWd O  HAyUHbIX  MeTOZiaX  II03HaHMS,
HeOoOXOAUMBIX [yii TpUoOpeTeHWss YMeHH OpUEeHTHPOBAaThCS B MHDe
BeIleCTB M OOBSICHEHUSI XUMHWUECKUX sIBJIEHHN, WMEIOIUX MeCcTO B
NIpUpO/ie, B MPAaKTUUeCKOU [leATe/TbHOCTU U MIOBCeTHEBHOW JKU3HU.

B rmuiaHe peanu3alM TepBOOYEPEIHBIX BOCIUTATENbHBIX W Pa3BUBAIOIIUX
GYHKI[UH 11eJIOCTHOM CHCTeMBbI CpefiHero o0Irero obpa3oBaHHsS TPU W3yYeHUU
npegMeta «XUMHS» Ha YIIyOJIEHHOM ypoBHe 0COOyI0 — aKTya/lbHOCTb
nproOpeTaroT Takue 1ie/id U 3afiaud, Kak:

e BOCIHUTaHUE YOEXJEHHOCTH B TI03HABA€MOCTU SIBJIEHWM TPUDPO/PbI,
yBaKeHUsI K TIpOIlecCy TBOpYeCcTBa B 00/laCTH TeOpeTHMUeCKuX |
MIPUK/IAJHBIX MCC/IeJOBaHU B XUMUU, (HOPMHUPOBaHME MHPOBO33DeHMS,
COOTBETCTBYIOILIEI'0 COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH;

e pa3BUTHE MOTHMBAlMM K OOYUeHHI0O M TIO3HAHHWIO, CITOCOOHOCTeH K
CAMOKOHTPO/IIO M CaMOBOCIIMTAaHWIO  Ha  OCHOBE  YCBOEHUS
o0111e4e/I0BeUeCKUX 11eHHOCTeH;

e Ppa3BUTHeE TI03HABATE/IbHbIX UHTEPECOB, UHTE/I/IEKTyalbHbIX U TBOPUYECKUX
criocobHoCTel oOyuatoiuxcs, (GopMHpOBaHHWE Yy HHUX CO3HATeTbHOTO
OTHOILIEHUSI K caM000pa30BaHWIO U HeNpephIBHOMY 00pa30BaHMIO Kak
YCJIOBUIO yCTIEITHOM NpodeCcCoHanbHOM 1 00111eCTBeHHOU esiTe/TbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBbI0 M TOTpPeOHOCTH B
3/J0pOBOM 0Opa3se >XK13HW;

e (¢dopMHUpOBaHHWe yMeHUN W HaBBIKOB pPa3yMHOI0 TMPUPO/ONO/b30BaHMUS,
pa3BUTHE KOJIOTUUECKOU KYJIbTYPhI, IPUOOpeTeHre OrbiTa 00I1leCTBeHHO-
T0JIe3HOM 9KOJIOTUUECKOM AesiTeTbHOCTH.

OO011jee UKCIO YacoB, MPeAYCMOTPEHHBIX [I/I1 M3yUeHHsI XUMUW Ha yT1yb/eHHOM
ypoBHe cpefiHero obijero obpa3oBaHus, coctaBiser 340 yacoB: B 10 Kiacce —
170 yacos (5 uacoB B HeZient0), B 11 knacce — 170 vacos (5 yaca B HeZiesit0).



COJEPXAHUE OBYUEHUSA

10 K/TACC

OPTAHNYECKASA XMUSA

TeopeTuuyeckne 0CHOBbI OPraHUYeCKON XUMHH.

[IpegvMeT W 3HaueHWe OpraHWYecKOM XWUMUH, TpeACTaB/Ie€HHE O
MHOT000pa3uu OpraHuYeCcKNX COeJUHEeHUH.

O/NeKTpOHHOe CTpOeHWe aToMa yrjepojia: OCHOBHOe U BO30yKAEHHOe
COCTOSIHUSAL. BasieHTHble BO3MOXXHOCTM aTOoMa yrjaepoja. XvWMHU4YecKas CBSi3b B
OpraHUYecKuX CoeJMHeHUsIX. Turbl TUOpUU3alMM aTOMHBIX opOuTasnei
yriaepoza. MexaHu3Mbl 00pa30BaHUsl KOBaJIEHTHOU CBsi3U (0OMEeHHBIN U JOHOPHO-
aKLeNTOpHBIN). TWMbl TiepeKpbiBaHUS aTOMHBIX OpOWTasned, O- U T-CBSI3U.
OpvHapHasi, BOWHAast M TpoiHasi cBsizb. CriocoObl pa3pbiBa CBs3eil B MOJIEKy/Iax
opraHdyeckux BeijecTB. [loHsTHMe o0 CcBOOOAHOM pajukane, Hykieobune u
snekTpoduie.

Teopuss cTpoeHusi oOpraHuueckux coegvHeHnd A.M. BytnepoBa wu
COBPEMEHHbIEe TIpe/ICTaB/IeHUs] O CTPYKType MOJIeKYJ/l. 3HaueHre TeOPUH CTPOEeHUSs
OpraHUYecKux coeAuHeHuN. MoJsieKy/asipHble W CTPYKTYDHble  (DPOPMYJIBI.
CTpykTypHble (OpMy/bl pa3/MuUHbIX BUJIOB: pa3BEépHyTas, COKpallléHHas,
ckeyeTHasi. M3omepusi. Bupabl W30Mepuu: CTPYKTypHasi, MPOCTPAaHCTBEHHasI.
OneKkTpoHHbIe 3G (deKTbl B MOJIEKy/aX OpraHu4ecKux coeJuHeHul (MHAYKTUBHBIMU
Y Me30MepHbIi 3(PPeKThI).

[IpencraBieHre 0 KiaacCU(PUKALMK OpraHWYeckKux BellecTB. [loHAThe o
(dbyHKI[MOHaBHOM rpytne. 'oMonorus. I'oMmonoruueckue psifibl. CUcTeMaThueckast
HOMeHK/aTypa opranudeckux coeguHeHuit (IUPAC) u TpuBuHanbHble Ha3BaHUS
OT/le/IbHBIX TIPeCTaBUTEIEN.

OcobeHHOCTH W KaccU(UKaIUsi OpraHAYecKux peakuuid. OKHCIUTeTbHO-
BOCCTaHOBUTE/IbHbIE PEAKLIUA B OPraHUueCKOW XUMUHU.

OKCrepuMeHTa/lbHble MeTOZbl W3yueHUsl BeIlleCTB M WX MpeBpalleHuu:
03HaKoMmsieHHe ¢ oOpa3ijaMHd OpraHWMuUeCKUX BeIeCTB W MaTeprajlaMM Ha MX
OCHOBE, OIbITBl MO TMPEeBPAllleHHI0 OPraHWYeCcKWX BelleCTB MNPU HarpeBaHUU
(nsaBneHue, oOyr/MBaHWe W TOpeHHUe), KOHCTPyMpOBaHHE Mofesiell MOJeKyJ
OpraHhYeCKHuX BeleCTB.

Yrnesogopopasl.

Ankanbl. 'oMosioruyeckuit psifi aJlkaHoB, 00111ast hopMyJia, HOMeHK/IaTypa U
n30Mepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHe MOJIEKY/I a/lKaHOB, Sp -
rubpuan3alvs aTOMHbIX opbuTaneil yriepoza, o-CBsizb. Pu3nUecKue CBOWCTBA
aJIKaHOB.



XVMHUUeCKUe CBOWCTBA aJKaHOB: peaklMd 3aMellleHusi, W30MepU3aliuy,
JlerTuIpYpoBaHus, LIMK/IM3aluK, MUPOn3a, KpeKUHra, ropenust. [IpeacraBnenue o
MeXaHW3Me peaKiui PaJIMKaJbHOr0 3aMellleHuUs.

HaxoxaeHue B ipupo/ie. CriocoObl TIo/TyueHus: ¥ pUMeHeHHe aTKaHOB.

Luknoankanel. O61as dhopMyia, HOMeHK/IaTypa u u3omepus. OcobeHHOCTH
CTPOEHUS] M XUMUUECKHUX CBOMCTB MasbiX (LMK/IOMPONaH, LUKI00yTaH) u
OOBIUHBIX (IJMK/IOMEHTaH, LUK/IOreKCcaH) LUKIoaaKaHoB. CriocoObl MosiyyeHUus U
MprYMeHeHue 1[UK/I0a/IKaHOB.

Ankensl. ['oMosiorHuecKuii psaJ ankeHoB, o0irjas ¢opmysia, HOMeHK/IaTypa.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/ —a/IKeHOB, Sp°-
rubpuan3aivs aTOMHBIX opbuTasneil yriepoja, o- U T-CBsisu. CTPyKTypHasi U
reomeTpuyeckass (LUC-TpaHC-) wu3oMepusi. Pu3nMueckue CBOWCTBA ajKeHOB.
XYWMHUYeCKre CBOMCTBA: peakluM TPUCOe[VHEHUs], 3aMellleHus] B O-T0JI0XKeHHe
MpU JBOWMHOW CBSI3M, MOJIMMEpU3aliu U OKuc/eHus. lIpaBumo MapKOBHHMKOBA.
KauecTBeHHbIe peaklUy Ha [BOMHYIO CBsi3b. CrIocOObI MOMyueHUs U TIpUMeHeHre
aJIKeHOB.

Ankaguensl. Knaccudukaliys ankagueHOB (COMpsKEHHbIE, U30/IMPOBaHHbIE,
KyMyaupoeaHHble). OcobeHHOCTH 37IeKTPOHHOT'O CTPOEHUsI U XUMHUUECKUX CBOWCTB
COTPSDKEHHBIX  auWeHOB, 1,2- u  1,4-npucoepvHenuve. I[lomvMmepusanys
COTIPSDKEHHBIX ZiieHoB. CriocoObI 1oJTyueHus ¥ IpUMeHeH e a/ika[ieHOB.

Ankunbl. ["'oMosioruueckuil psifi ankUHOB, 0011iasi (popmysia, HOMeHK/IaTypa 1
r3oMepusi. JJIEKTPOHHOE U MPOCTPAaHCTBEHHOE CTPOeHWe MOJIeKY/ aJKWHOB, Sp-
rubpuan3aus aTOMHBIX OopOuTaneii yriaepozsa. dPusnueckre CBOWCTBA aJKWUHOB.
XvMUUeCcKre  CBOMCTBA:  peakUWd  MpPUCOeAUHEeHUs,  [JUMepu3aluu U
TpUMepU3aLy, OKUC/IeHus. KUC/IOTHbIe CBOMCTBA aJIKWHOB, UMEROIIUX KOHL[EBYIO
TPOMHYO CBsi3b. KauecTBeHHbIe peakijuu Ha TPOMHYI0 CBsSi3b. CIOCOOBI MOMyUeHust
Y TIpUMeHeHue aJIKUHOB.

ApomaTrrueckue yrjieBoJopoAbl (apeHbl). ['OMOIOTMUeCKWN psifi apeHOoB,
o61iast oopMmysia, HOMeHK/IaTypa U u3oMepus. JJIeKTPOHHOe U TTPOCTPAHCTBEHHOE
CTpOeHWe MoJieKy/ibl OeH3osa. Pu3nyeckue CBOMCTBA apeHOB. XHMHUYeCKHe
CBoMcTBa O€H30/1a ¥ €ro TOMOJIOTOB: peaki[iy 3aMelljeHUs] B 0eH30/IbHOM KOJIbIle U
yIJIEBOJIOPOIHOM DaZiuKajie, peakl[ud NPUCOeJIUHEHUs], OKUC/IeHHWe TOMOJIOTOB
bensona. IlpexacraBneHrie 00 OpHUEHTHUPYIOIEM [eHCTBUM 3aMecTUTeNlel B
OeH30/1bHOM KOJIbL[e Ha TIpUMepe aJKWIbHBIX DPAJHKaJoB, KapOOKCHIBHOM,
TUIDOKCUJILHOM, aMWHO- W HUTPOTPYMIbl, aTOMOB rajoreHoB. (OcobeHHOCTH
XUMHUECKUX CBOWCTB cTHpoJa. [Tosmmepusarus ctruposa. CriocoObl MoayueHus U
MpYMeHeHre apOMaTUYeCKUX YIraeBOAOPOOB.

[Mpupopnsiii ra3. ITonyTHble HeTsHBIe ra3bl. HeTh U eé mpoucxoxxjeHue.
KameHHBIN yTro/ib U MPOAYKTHI ero mepepadbotku. CriocoOb! repepaboTku HedTH:



reperoHKa, KpPeKWHTr (TepMUYecKri, KaTaJUTUUeCKUil), pU(POPMUHT, THUPOJIU3.
[TpoaykThbl mepepaboTKy HePTH, UX MPUMeHeHHe B MPOMBIIIIEHHOCTH U B OBITY.

['eHeTHUecKast CBSI3b MEX/Y Pa3/IMUHBIMU KJlacCaMH yTJIeBOAOPO/IOB.

ONeKTPOHHOEe CTpPOeHHWe TaJjloreHIIPOU3BOJHBIX YIJIEBOLOPOAOB. Peakimn
3aMellleHds] TajioreHa Ha TUAPOKCOTPYIYy, HUTPOTPYIy, L[MaHOTPYMYy,
amyHOrpynmy. /[lelicTBMe Ha TraJOreHNpOM3BO/JHbIE BOJHOTO W CIUPTOBOTO
pacTBopa Iénoun. B3aumMozencTBue qurajoreHajkaHOB C MarHMeM U L[MHKOM.
[TonsiTne 0 MeTa/IJI00PraHUYeCKUX COeIUHEHUSIX. Vcnonb3oBanue
raJIOTeHITPOM3BOJHBIX  YIJIEBOZOPOJOB B OBITY, TeXHHWKe U TpPH CHUHTe3e
OpraHhYeCKUX BeLeCTB.

OKClepyMeHTa/lbHble MeTOZbl U3yUeHUs] BeleCTB U WX IIpeBpallleHUi:
r3yueHue (U3MUECKUX CBOMCTB YIJIEBOJOPO/OB (PaCTBOPUMOCTh), KaueCTBEHHBIX
peakliii yT/eBOZOPOZOB pa3/UuHbIX KiaccoB (obeciBeuriBaHue OPOMHOUW WM
WOJHOM BOJBI, PacTBOpa MepMaHraHaTa KaJus, B3aWMOJEWCTBHE aleTUIeHa C
aMMHauHbIM pacTBOpoM oKcuja cepebpa(l)), KaduecTBeHHOe OOHapy’KeHHe
yrjepoja U BOJOpOJAa B OpraHUYeCKUX BellecTBax, IMOJyuyeHHe STU/eHa U
V3yueHue ero CBOWCTB, O3HaKOMJieHWe C KoJyuieKuusamu «HedTb» u «¥Yromb»,
obpa3llaMu  TJIaCTMacC, KayyyKOB U pe3WHbl, MO/Je/IMpOBaHue MOJIeKYI
YTJIEBOZIOPO/ZIOB U rajIOreHNPOU3BOJHBIX YIIEBOAOPOOB.

Kucnopoacoaep)xaiye opraHuyeckue coeJUHeHUsI.

[IpegensHble OfgHOAaTOMHBIE COUPThL. CTpoeHue MoJieKyn (Ha mnOpumepe
MeTaHo/ia W 3TaHoma). ['omosoruueckuit psi, obias ¢dopmysa, H30Mepus,
HOMeHK/IaTypa U Kiaccudukaius. @dusrueckre CBOWCTBA  Tpejle/bHBIX
OJHOAaTOMHBIX CIUPTOB. BoAopoaHble CBSI3M MeXJy MOJIeKy/JIaMu CIIAPTOB.
XvMHUecKre CBOWMCTBAa: peakLUM 3aMelleHus, [Jerujparalyd, OKUCJIeHus,
B3aMMO/IeiCTBME C  OpraHWYeCKUMW W  HEeOpPraHWYeCKUMH  KUCJIOTaMH.
KauecTBeHHasi peakijusi Ha OJHOATOMHbIe CIIUPTHI. [{eliCTBUe 3TaHOJa U MeTaHoJIa
Ha opraHusM uesnoBeka. CriocoObl TIOMyueHHSI U TIpUMeHeHHe OJHOATOMHBIX
CIIUPTOB.

[TpocTeie 3¢upel, HOMeHKIaTypa U u3oMmepusi. OcobeHHOCTH (PU3MUECKUX U
XUMUUECKUX CBOMCTB.

MHoroatomMHble CHUPTbI — STUIEHIVIMKOMb W TavlepuH. dusnueckue u
XMMHUYECKHe CBOMCTBA: PeakLUM 3aMelleHus], B3auMOJeUCTBHe C OpraHuuyeCKUMU
Y HeOpraHWueCKUMHM KHUC/IOTaMH, KaueCTBeHHasi peaklys Ha MHOroaTOMHbIe
criupThl. [lpefcTaBneHre O MexaHH3Me peakKlui HYyK/1eo(UIbHOTO 3aMellleHusl.
HeiicTBe Ha opraHu3M uesioBeka. CrocoObl TMOJyuyeHUss W TpUMeHeHue
MHOT'0aTOMHbBIX CITUPTOB.

®eHon. CTpoeHWEe MOJEKY/bl, B3aWUMHOE BJMSHUE THUAPOKCOTPYMMbl U
6eH3onbHOrO siApa. ®@usmyeckue cBoiicTBa (eHona. OCcoOeHHOCTU XUMUUeCKUX



CBOMCTB (peHosia. KauecTBeHHble peakuyd Ha (eHos. TOKCUUHOCTH (PeHoJa.
Crioco6bl TosTyueHusi U ipuMeHeHue geHosa. PeHosbopManbaeruaHas CMoa.

Kap6oHW/IbHbIE COeIMHEHUS] — albJeru/Ibl U KeTOHbL. DJIEKTPOHHOE CTPOeHUe
KapOOHUBHOW Tpymmbl. ['oMo/ioTHUeCKre PSifibl albJeTHI0B ¥ KeTOHOB, 00Imas
dbopmysa, r3oMepusi U HOMeHK/aTypa. Pu3uueckue CBOWCTBA ajbAervjoB U
KeTOHOB.  XUMHWYeCKhe CBOMCTBA  albJervJoB U  KETOHOB:  peakluu
ripucoevHeHys. OKUC/IeHWe anbJeru/i0B, KaueCTBeHHbIE PeaKIMi Ha alb/eru/ibl.
Crioco0ObI TI0/TyUeHusT ¥ IpUMeHeHHe aTbJIeTH/I0B U KeTOHOB.

O/ZIHOOCHOBHBIe TIpefie/ibHble KapOOHOBBIe KUC/IOTH. OCOOEHHOCTH CTPOEHMUS
MOJIeKy/T KapOOHOBBIX KUC/IOT. i3oMepust 1 HOMeHK/IaTypa. Pusndeckue CBOWCTBA
OJJHOOCHOBHBIX TIpejle/TbHbIX KapOOHOBBIX KHUCJOT. BoOpOAHbIE CBS3U MeXAY
MOJieKy/laMid KapOOHOBBIX KUC/IOT. XMMHUUeCKre CBOWCTBA: KHUCIOTHbIE CBOMCTBA,
peakiiist 3TepuuKalii, peakiMM C ydyaCTHeM YTJIeBOJOPOJHOIO pajidKaria.
Oco0eHHOCTH CBOWCTB MYypaBbUHOW KHUC/IOTBL. [loHATHE O TIPOM3BOJHBIX
KapOOHOBBIX KHUCJIOT — CJIOXKHBIX 3(upax. MHoroobpasue KapOOHOBBIX KUCJIOT.
Oco6eHHOCTH CBOWMCTB Herpezie/ibHbIX W apoMaTHUeCKUX KapOOHOBBIX KHCJ/IOT,
TUKapOOHOBBIX KHUCJIOT, THIPOKCHMKAapOOHOBLIX KUC/OT. IIpecTaBuUTe/NN BBICIITHX
KapOOHOBBIX KHCJIOT: CTeapuHOBasl, ITaJbMUTHHOBAsl, OJIEMHOBasl, /AUHO/€8as,
JIUHO/MeHO8ast KUC/IoThl. Crioco0bl TIO/TyueHus: U MpuMeHeHHe KapOOHOBBIX KUCJIOT.

Cnoxxubie 3¢upbl. ['omonoruueckuii psifi, obias (opmysna, u3omMepus u
HOMeHK/IaTypa. ®usnueckre M XUMHUUYECKWe CBOMCTBA: TU/POJIM3 B KUC/IOW U
1[e/IOUHOU Cpejie.

JKupsl. Ctpoenue, pusnueckrie U XuMHUUYeCKre CBOMCTBA >KUPOB: TU/IPOJIK3 B
KUCJION | 11[eIouHoM cpefie. Oco0eHHOCTH CBOWCTB >KUPOB, CO/I@PIKaIl[UX OCTAaTKU
Herpe/ieJIbHbIX )KUPHBIX KUC/IOT. JKUPBI B IPUPOJE.

MBbI/1a KaK COJIM BBICIIMX KapOOHOBLIX KHUC/IOT, X MOJOILEe JeHCTBYE.

OO011jast XxapaKTepuCTHKa yriaeBogoB. Kinaccudukaiys yrieBosoB (MOHO-, U-
U TrosiMcaxapu/pl). MoHocaxapuZibl: T/H0KO3a, (pyKTO3a, ranakrosa, pubosa,
ne3okcrpubosa. du3nueckre CBOMCTBA M HaxXxOXKeHue B rpupoze. PoTocuHTe3.
XVMHYeCKUe CBOKWCTBA IJTFOKO3bI: PeakLMK C Y4aCTUEM CITUPTOBBIX U a/lbJlerUIHOU
Ipynrn, COUPTOBOE U MOJIOUHOKHCIOe OpoykeHue. IIprMeHeHue TIJIIOKO3bl, eé
3HaueHWe B )KU3HeJesTeJIbHOCTU OpraHu3Ma. /lucaxapuzibl: caxapo3a, MajabTo3a U
naKTo3a. BoccraHaBiMBarollyie 1 HEBOCCTaHaB/IMBaoOlMe AUcaxapubl. ['uaposu3
nvcaxapuioB. Haxoxxaenue B ripupoge u ipumeHenue. [Tonvcaxapybl: Kpaxmarn,
IJIMKOTeH U Lesuttoio3a. CTpoeHHWe MaKpOMOJeKys Kpaxmasna, TJIMKOTeHa U
LesTto103bl.  PU3MYeckre CBOMCTBA KpaxMana W Le/UTo/03bl. XUMHUUeCKUe
CBOMCTBA Kpaxmasa: TMApPO/U3, KaueCTBeHHas peakilus C UOAOM. XHUMUUeCKue
CBOMCTBA 1Ie/UTIOJIO3BI: TUJPO/IN3, TIoayueHHe 3PUPOB 1ie/uiosio3bl. [ToHSITHE 06
HCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a, alleTaTHbIM IIEJIK).



OKCleprMeHTa/lbHble MeTOZbl U3yueHUs] BelleCTB W WX IIpeBpallleHUi:
pPacTBOPUMOCTb Pa3/IMYHbIX CIIMPTOB B BOJE, B3aUMO/IeHCTBHE 3TaHO/Ia C HAaTPUEM,
OKHMCJIEHWe 3TH/I0BOr0 CIUPTa B albJerv/, Ha pacKaJéHHOM MeJHOW IPOBOJIOKE,
OKHCJIEHWe 3TU/0BOT0 COMPTAa AUXPOMATOM Kayiusi (BO3MOXXHO MCIIO/Ib30BaHUe
BU/leOMaTepUaiioB), KaueCTBeHHble peaklMU Ha ajbjeruibl (C THUAPOKCUAOM
muamvuHcepebpa(l) w  rugpokcuzom  meau(Il)), peakuus raMIiepuHa C
ruapokcugom Meu(Il), xumuyeckrde CBOWCTBA pAacTBOpa YKCYCHOM KHMCJIOTHI,
B3aMMO/IeiCTBMEe paCTBOpa I/IFOKO3bl € ruapokcuzom menu(Il), BzaumopencTBre
KpaxMasia C MOJIOM, pellleHue SKCIepUMeHTalbHbIX 3aad Mo TeMaM «CHUPTHI U
denosbl», «KapboHoBbIe KUC/IOTHI. Cl0XKHBIE IPUPBI».

A3oTcopepikalljue opraHnyecKyue coeuHeHHUsl.

AMUHBI — OpraHuyeckue MpOM3BO/HbIe aMMMaKa. Kiaccudukalis aMUHOB:
anupaTUueckie W apoMaTuyecKue; TepBUYHble, BTOPWUUYHbIE UM TpPETUUHBIE.
CtpoeHue MoJieKys, obiasi ¢hopmysia, U3oMepus, HOMeHK/IaTypa U ¢usndeckue
CBOMCTBa. XMMHYeCKOe CBOWCTBa anu(aThuecKuX aMHUHOB: OCHOBHbIE CBOWMCTBA,
aJKUIMpOBaHKe, B3aWMOJENCTBHE TMEePBUUHBIX AMWHOB C a30THMCTOM KHUCJIOTOW.
Conu anKuIaMMOHUA.

AHWIMH — TIpe[CTaBUTe/Jlb aMHHOB apomaTuyeckoro pszaa. CTpoeHue
aHWIVMHA. B3avMHOe B/MsiHYE TPYIIT aTOMOB B MoJieKyse aHuMMHA. OcobeHHOCTH
XUMUUeCKUX CBOWCTB aHWIMHA. KauecTBeHHble peakiuud Ha aHWIUH. CriocoObl
MOyueHUsi U TIpUMeHeHWe anudaThuuecKux aMWHOB. [lo/iyueHrWe aHWIMHA U3
HUTpPOOEH30/1a.

AmuHOKHC/IOTEI. HOMeHKnaTypa u uzomepusi. OTAe/nbHbIe TIpeACTaBUTENN O-
aMUHOKHWCJIOT:  TVIMLWH, aJaHuH. Pusndueckre CBONCTBAa aMWHOKHUCIIOT.
XvMHUeCcKre CBOMCTBA aMHUHOKUCJIOT KaK aM(OTepHbIX  OpraHhuyecKux
coelHeHWM, peaklUs TIOJIMKOHeHCallui, oOpa3oBaHue TIeNTHUHOM CBS3H.
buoniornueckoe 3HaueHUue aMUHOKUCIOT. CUHTEe3 U TU/IPOJIU3 TIeNTU/IOB.

benku Kak TMpupoJHble To/MMephl. [lepBHUYHasi, BTOpUYHAs W TpeTHYHast
CTpyKTypa OenkoB. XuMHUeckue CBONCTBa OeKOB: THAPOJIM3, AeHaTypaius,
KaueCTBeHHbIe Peaki[u1 Ha Oesiku.

OKCrepuMeHTa/ibHble MeTOZbl W3YueHUs] BeIleCTB M WX MpeBpalleHuN:
pacTBopeHHWe 0elKOB B BOJie, JeHaTyparus OenKoB IMpPH HarpeBaHWH, I[BETHBIE
peakiuM Ha OenKW, pelleHWe SKCIIePUMEHTaIbHBIX 3aZilad T0  TeMaM
«A3oTcogeprKaiue OopraHuyeckKue COeJUHeHUS» U «Pacro3HaBaHue
OpPraHUYeCKUX COeUHEHUIN.

BbicokoMo1eKy/1ipHbIe COeANHEeHMS.

OCHOBHBIE TOHATUSI XMMHU BBICOKOMOJIEKYJ/ISIDHBIX COeJUHEHUU: MOHOMED,
Mo/IMep, CTPYKTYPHOe 3BeHO, CTeleHb MOoIuMepU3aliy, CpeHsisi MOJIeKYy/isspHast



Macca. OCHOBHble MeTOZbl CHHTe3a BbICOKOMOJIEKYJ/IIPHBIX COeAUHEHUN —
Mo/IMMepHr3aLusl U MOJUKOH/eH Calusl.

[TonumepHble MaTepuasnbl. [lnacTmacchl (MOUATWJIEH, TIOUIIPONUIIEH,
TIOJINBUHUIX/IOPH, — TIOJUCTHPOJ, TIOMMETU/IMETaKpPUIaT, TIO/IMKapOOHAThI,
noyinaTHIeHTepedTanaT). Y Triv3aius U nepepaboTKa 1macTHKa.

DnacToOMephI: HaTypaJIbHbII KayuykK, CUHTETUYEeCKHe Kay4yyKu
(byTasieHOBBIM, X/IOPOTIPEHOBBIN, M30TIPEHOBLIN) U CUTMKOHBI. Pe3nHa.

BoJsiokHa: HaTypasibHble (XJIOTOK, IIePCTh, 1IE/K), UCKyCCTBeHHbIe (BUCKO3a,
alieTaTHOE BOJIOKHO), CUHTeTUYeCKue (KarlpoH M JlaBCaH).

[Tonvimepsbl crielMaabHOro Ha3HaueHus (TedpnioH, KeBJiap,
3/1IeKTPOTPOBO/ISIIIME TTOIMMephl, Oropa3/iaraemMbie TTOJIUMEpHI).

OKCcrieprMeHTa/IbHble MeTOZIbl M3yUeHUsl Bell[eCTB M WX IIpeBpallleHUi:
03HaKOMJIeEHHe C 00pa3liaMy TPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAcC,
KayuyKOB, pellleHWe 3KCIepUMeHTa/lbHbIX 33/lad 10 TeMe «Pacrmo3HaBaHue
/71IaCTMacC U BOJIOKOH».

PacuéTHbie 3a7aum.

HaxoxxzaeHue MoJieKyasipHOM (OpMyJ/ibl OPraHUUeCcKOTrO COeJUHEeHUs TI0
MacCOBBbIM [JIO/ISIM  3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HaXOXJeHHe
MOJIEKYJIIPHOM (DOPMYJIbI OpPraHUYecKOro coequHeHHUs T10 Macce (00BEMY)
MIPOAYKTOB CropaHuisi, 1O KOJWYeCcTBY BelrlecTBa (Macce, 00bEMy) TIPOAYKTOB
peakiluid W/WMM HCXOJHBIX BeI[eCTB, YCTAHOBJEHHWE CTPYKTYpHOU (opMybl
OpPraHMYecKOro BeIlleCTBA Ha OCHOBE €ro XMMHUYeCKUX CBOWCTB WM CITOCOOOB
MOJTyUeHUsi, OrpejeseHre A0/ BbIXOAA MPOAYKTAa PeaklUu OT TeOpeTUYeCKU
BO3MOJKHOTO.

MeskripeiMeTHbIe CBSI3U.

Peanu3aiiyisi MeXXIipeIMETHBIX CBsi3eli MpY U3yYeHUU OpraHUYecKOW XMMUU B
10 Knacce oCyIIecTBASIETCS Yepe3 WCIOIb30BaHHE KakK OOII[MX ecTeCTBEHHO-
HayYHbIX TIOHSITUM, TaK U TIOHSITUM, TPUHATBIX B OTZAE/JbHbIX TIpeAMeTax
eCTeCTBEHHO-Hay4YHOr0 LIUK/Ia.

OO01ue ecTeCTBEHHO-HayuUHble TIOHATHS: sIBJIeHUe, HAy4YHbIN (PaKT, TUIOTe3a,
TeOpUsl, 3aKOH, aHa/u3, CHHTe3, Kiaccudukaiys, Hab/MoleHUe, HW3MepeHue,
5KCMePUMEHT, MOJieJ/ib, MO/IeJIMPOBaHUe.

®dusrka: Marepusi, aToM, 3JIeKTPOH, TIPDOTOH, HEWTPOH, MoJIeKy/a,
JHepreTUUeCKWii ypOBeHb, BeI[eCTBO, Telo, OObEM, arperaTHoe COCTOsIHHE
BellleCTBa, (PU3nUecKWe BeJUUMHBI, €JIUHUIIbI W3MepeHUs, CKOPOCThb, SHEprus,
Macca.

buonorusi: KieTka, OpraHu3M, 5>KocucTeMa, Ouocdepa, MetabommsMm,
Hac/1e/[CTBeHHOCTb, aBTOTPO(HBIA M TeTepOTPOMHBIM TUIT TIUTaHUS, OpoXkeHHe,



dboTocuHTe3, AbixaHue, OeKW, YIIeBOAbl, >XUPbI, HYKJIEMHOBble KHCJIOTHI,
(bepMeHTBHI.

['eorpacdusi: osie3Hble UCKOTaeMble, TOTTUBO.

TexHosioTHs: TMIIEBble TMPOAYKTbl, OCHOBBI palldOHANBLHOTO TUTaHUS,
MOIOIIIME CPe/ICTBA, MaTepuasbl U3 UCKYCCTBEHHBIX U CUHTETUYEeCKHX BOJIOKOH.

11 K/TACC

OBIIAAA N HEOPTAHNYECKASA XUMUSA

TeopernuecKkue 0CHOBbBI XMMHUM.

Atom. CocTaB aTOMHBIX sifiep. XUMUYeCKu 3yieMeHT. M3oTomnbl. CTpoeHue
3/IEKTPOHHBIX 000JIOUeK aTOMOB, KBAaHTOBble UHMC/ia. DHepreTHyeckre ypOBHU U
1olypoBHU. ATOMHBIe opbuTtanu. Knaccrudukarysi XuMU4eCKUx 371eMeHTOB (S-, p-,
d-, f-omemenTr). PacripesieneHrie 3/IeKTPOHOB TI0O aTOMHBIM  OpOUTA/IsIM.
ONeKTPOHHbIE KOH(UIypalid aTOMOB 3/IEMEHTOB MEePBOr0—UeTBEPTOr0 MEPUO/OB
B OCHOBHOM W BO30YX/IEHHOM COCTOSIHWH, 3JIeKTPOHHBbIE KOH(Uryparjii HMOHOB.
O1eKTPOOTPULIATe/IbHOCTb.

[Teproanueckut 3ak0H U [leproamyeckasi cicTeMa XMMUUECKHX 3/IEMEHTOB
O.U. MenpeneeBa. CBg3b MepUOAWUECKOrO 3akOHa U Ileprognueckon CHCTeMbI
XUMWYECKHMX 3JIEMEHTOB C COBPEMEHHOM Teopreld CTpPOeHUs] aTOMOB.
3aKOHOMEPHOCTU M3MeHeHUsI CBOMCTB XUMHUUYEeCKHUX 3/IEMEHTOB U 00pa3yeMbIX UMY
MPOCTBIX U C/IOXKHBIX BelecTB [0 T[pynnaM U IlepyuofaM. 3HauyeHue
repuojuueckoro 3akoHa /I.11. MeHnzeneeBa.

XvMHUUeckass CBsA3b. Buabpl XWMHYECKOM CBSI3U: KOBaJIeHTHasl, WOHHas,
MeTa/iiMueckas. MexaHu3mbl 00pa3oBaHUs KOBaJeHTHOW CBsi3W: OOMEHHBIM U
JIOHOPHO-aKL[eNTTOPHBIN. JHEPrus M AJivHa CBs3U. [1o1spHOCTE, HAarlpaBIeHHOCTb U
HaChIIIlaeMOCTb KOBajZleHTHOM cBsisu. KpartHele cBs3u. BogopogHasi CBs3b.
MexMOoeKy/IsipHble B3aUMOZENCTBUS.

BaneHTHOCTE M BajileHTHbIe BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKMM CTPOEHHEM (Ha rpuMepe CoeMHEHUMN
5J1eMEeHTOB BTOPOT'O MepUo/a).

[IpencraBiieHre 0 KOMIUIEKCHBIX COeiuHeHUsIX. COoCTaB KOMILJIEKCHOI'O MOHA:
KoMIIJleKcoobpa3oBartesib, JWraHzpbl. 3HaueHWe KOMILIEKCHBIX COeJUHEeHUH.
[ToHsiITHE O KOOPAWHALIMOHHON XUMUH.

BemectBa  MOJIEKY/IIDHOTO M HEMOJIEKYJ/ISIDHOTO  CTpOeHusl.  TUrbl
KPUCTA/VIMUECKUX PELIETOK (CTPYKTYP) U CBOMCTBA BELeCTB.

[Tonatue o gucrnepcHbIX crvcteMax. VictuHHBIe pacTBopshl. [Ipencrasienve o
KOJ/UTOUIHbIX pacTBopaxX. Criocobbl BbIpa)KeHWs] KOHIIEHTpal[i pPaCcTBOPOB:
MaccoBasi [10Ji BelljecTBa B pPaCTBOpe, MOJIsIpHas KOHLieHTpauus. HacblieHHble 1
HeHaCbILL[eHHble PaCTBOPbI, paCTBOPUMOCTb. KpucTaioruparsl.



Knaccudukaiiyss 1 HOMeHK/IaTypa HeopraHW4ecKrx BellleCTB. TpUBUA/IbHbIE
Ha3BaHUs OT/eJIbHBIX Mpe/iCTaBUTeIel HeOPraHUUeCKUX BelLleCTB.

Knaccudukaliyss XuMAYeCKUX peakijuii B HEOPraHWYeCKOW W OpraHu4YecKou
XUMHU. 3aKOH COXPaHEeHMs MacChl Bell[eCTB; 3aKOH COXPAaHEeHUWs W TpeBpalljeHus
SHEepryu Tpu XUMUUeCKUX peaklusx. TeroBbie 3()(PeKTbl XUMUUECKUX PeaKLIUu.
TepMoXxuMUUYeCKHe ypaBHEHUS.

CKOpOCTb XUMUYECKOW peakiyy, eé 3aBUCMMOCTb OT pa3/IMuHbIX (DaKTOPOB.
['oMmoreHHbIe U reTeporeHHble peakijuy. KaTanamns v KaTaam3aTopakl.

ObpaTumble ¥ HeoOpaTHUMbIe peaklii. XUMHUUYeckoe paBHOBecre. KoHCTaHTa
XUMHUECKOTO paBHOBecHsl. PaKTOpbI, BIWAIOL[ME HA TMOJIOXKEHHWEe XWMHUYeCKOTO
paBHOBeCHS: TeMIleparypa, JaBjieHre U KOHLIeHTPaLuu BeLeCTB, YYaCTBYIOLIUX B
peakuuu. [Tpunnun Jle IlaTesnbe.

OnekTposTHUeckass auccoruaiusi. CuibHble MW C1abble  3/I€KTPOJUTHI.
Crenenb auccoutmanv. Cpela BOJAHBIX paCTBOPOB: KHWCJ/OTHAasi, HeUTpasbHas,
ujenouHas. Bomopoaneii nokasarens (pH) pactBopa. I'mapomus conei. Peakuyn
HMOHHOTO 0OMeHa.

OKUCIUTENTbHO-BOCCTAaHOBUTE/IbHbIEe ~ peakiiuu.  CTereHb  OKHUC/IEHUS.
OxkucuTenlb M BOCCTaHOBUTEb. [Iporjecchl OKWC/IeHUS] YW BOCCTaHOBJIEHUSI.
BakHeliIie OKWCIUTENM W BOCCTAaHOBUTENMU. MeTon 37eKTpoHHOro OamaHca.
ONeKTPOIn3 pacTBOPOB Y PAaCIlJIaBOB BEIL|ECTB.

OKcrepuMeHTa/ibHble MeTOZibl W3yueHUs] BeIleCTB M WX MpeBpallleHu:
pas/io)keHHWe TMepoKCHJa BOJOpPOJla B TIPUCYTCTBUM KaTaJu3aTopa, MOZeENU
KPHCTa/I/TMUEeCKUX PEIIETOK, TIPOBeJieHre peakivii HOHHOTO0 oOMeHa, oripe/iesieHre
Ccpeibl pacTBOPOB C TMOMOLIBK) WHJIWKAaTOPOB, W3y4Y€HHE BIMSIHUASA Pa3/IMUYHBIX
(bakTOpOB Ha CKOpPOCTb XHMMWUUECKOW PpeaklMd M TOJI0O)KeHWe XUMUYEeCKOro
paBHOBECHSI.

Heopranuueckas xummusi.

[Tonokenne HemeTa/uioB B Ilepuoanyeckord cucTeMe XUMHUYECKUX
ysieMeHTOB [I.V. MeHeneeBa 1 0c0O€HHOCTU CTPOEHUSI WX aToMoB. Pu3znueckre
CBOMCTBA HEMeTa/JIOB. AJIJIOTPONUSI HEMeTa/ZIoB (Ha MpyUMepe KUCJIOpOJa, CEpbl,
tdbocdopa u yrieposa).

Bogopoa. Tlonyuenue, ¢gu3snueckvie M XMMHUUECKHWe CBOMCTBA: peaki[UU C
MeTa//laMd U  HeMeTa/U/laMH, BOCCTAaHOBUTE/IbHbIe CBOUCTBA. ['MApUABL
TonnBHbIE 3/1IEMEHTHI.

Iamorenbl. HaxoxkieHwe B TIPUPOJe, CIIOCOObI mosiyueHus, Gusnyeckrie U
XMMHUeCKre CBOWCTBa. ['ajsioreHOBOAOpOAbL. BakHelllive KUCIOPOACOAep Kallye
coelMHeHUsI TajioreHOB. JlabopaTopHbie ¥ TIPOMBIIIIEHHbIE CITOCOOBI TIOyUeHUs
rajoreHoB. [IprMeHeHVe raloreHoB U UX COeMHEeHUN.



Kucnopog, o30H. JlabopaTopHble ¥ TPOMBIIIIEHHBIE CIIOCOOBI TO/TyUeHHs
KUciopoga. Pusnueckue U XMMUYECKHe CBOWCTBA M TIPUMEHEHWEe KUCIopoJa U
030Ha. OKCHUBI U IePOKCUTIBL.

Cepa. HaxoxzaeHue B TIpupofie, CHOCOObI mMoOnyueHHs, (uU3nMUeckue u
xumuyeckre cBorctBa. CepoBogopon, cynbbugsl. Oxcug cepbi(IV), okcup
cepri(VI). CepHuctass ¥ cepHasi KMCJIOThI U UX cojid. OCOOEHHOCTH CBOMCTB
cepHOU KUC/IOThI. [IpriMeHeHre cepbl U eé coeIUHeHU.

A3or. HaxoxJeHue B TIpupojle, CIMOCOObI TMoayueHus, (usnyeckue u
XUMHUECKre CBOWCTBAa. AMMMaK, HUTpUbl. OKCubl a30Ta. A30THCTasi U a30THas
KUCJIOTHI ¥ X coyid. OCcoOeHHOCTH CBOMCTB a30THOM KUC/IOTHI. [IprMeHeHHe a30Ta
U ero coefiIMHeHU. A30THbIe y00peHuUs.

®ochop. HaxoxzaeHve B mpupojie, CrocoObl TonyuyeHusi, du3nueckue U
xumMuueckue cBorctBa. Pochugel U dochuH. Orcuabl docdopa, dhocdopHas
Kucinora U eé comu. I[lpumeHeHue dochopa u ero coeauHeHuii. PochopHbie
yAobpeHwusl.

Yrneposn, HaxoXaeHWe B nOpupofe. AJUIOTPOIHbIE  MOJU(UKaLUK.
dusnuecke W XUMHYECKHe CBOMCTBA IIPOCTBIX BeI[eCTB, 00Opa30BaHHBLIX
yriepogom. Okcup yrnepopa(1l), okcup yriepoga(IV), yrosnbHas kuciota U eé
conmi. AKTUBUPOBaHHBIA yTroJib, afcopOius. dymiepenbl, rpadeH, yriaepoaHbIe
HaHOTPYOKU. TIpriMeHeHre MPOCTHIX BelleCTB, 00pa30BaHHBIX YIJIEPOJOM, U €ro
coeZIMHEeHUH.

Kpemuuii. Haxoxk/ieHre B mpupojie, CIocoObl TosyyeHus, du3nueckue u
xumuyeckre cBoiictBa. Okcuj kpemuusi(IV), kpeMHueBasi KUC/IOTa, CUIMKAThI.
[TpumeHeHVe KpeMHUs U ero coefiuHeHuii. CTeKJ10, ero rnojayueHre, BUJbl CTeK/Ia.

[Tonoxxenue Meta/uioB B [lepuosyuueckol cucTeMe XMMUUECKUX 3/1IEMEHTOB.
Oco0eHHOCTH CTpPOeHUsI 3/IEKTPOHHBIX 000/I0UeK aTOMOB MeTasuioB. OO1ue
¢bu3nueckre cBoiCcTBa MeTas/uioB. IIpyMeHeHHe MeTa/uIOB B OBITY M TeXHUKE.
CruiaBel MeTal/IOB.

ONeKTPOXUMUYEeCKUN psifi HamnpsbkeHWd MeTa/uioB. OOIMe  crmocobbl

MOy YeHust MeTaslIoB: TUIPOMETaTyprus, MMPOMeTaJLTyprus,
ysieKTpomMeTa/utyprusi. ITloHsiTHe 0 Koppo3uu MeTa/ioB. CrocoObl 3allUThl OT
KOPPO3UH.

OOmiast xapakTepucTvka MeTanoB IA-rpymmbl [lepyoguueckoil CUCTeMBI
XUMHUUECKUX 3yieMeHTOB. Hatpuii u Kamuidi: mnonyyeHue, (Qu3NuecKre U
XUMUYECKHe CBOMCTBA, IPUMEHEHUE TIPOCTHIX BELLeCTB U UX COeJUHEHHUH.

OG6miast xapakrepuctuka metasuioB IIA-rpymmbl Ileprofnueckoil CUCTEMBI
XUMUUECKUX 3/IeMEeHTOB. MarHuii W KajblLuil: TMosiydeHue, ¢u3nueckde U
XUMHUYEeCKre CBOMCTBA, IPMMEHEHHe IIPOCThIX BeL[eCTB M WX COeJVHEeHUHU.
JKécTKOCTb BOJIBI U CITOCOOBI €€ yCTpaHeHUsI.



AIOMUHUN: TIONy4YeHue, (pU3nyeckrie U XMMUYecKre CBOWCTBA, IpUMeHeHre
MPOCTOTO BeIlleCTBA M ero coeAuHeHWW. AM@oTepHble CBOMCTBA OKCHJA U
TUIPOKCH/IA aTFOMUHUS, TUAPOKCOKOMITIEKCHI aTFOMUHUSI.

OOrmiass xapakTepucTMKa MeTa/uioB ToO6ouHbiX moarpynn  (b-rpyrm)
[TepuoiuecKoli CUCTEMBI XUMUUECKUX 7IEMEHTOB.

dusrueckre U XMMUUYECKUe CBOKWCTBA XpOMa M ero coefuHeHul. OKCHUIbI U
ruapokcubl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatbl ¥ JUXpOMarthl, UX
OKMCJ/IUTe/IbHBIe CBOMCTBA. [To/lyueHre 1 MpUMeHeHre XpoMa.

dusrueckie W XUMHYECKHMe CBOWCTBA MapraHiia M ero CoeJuHEeHUM.
Baxnenmme coegunenuss Mapranua(ll), wmapranya(IV), wmapranga(VI) wu
mapranija( VII). IlepmaHraHaT Kaiusi, ero OKAC/IUTe/IbHble CBOMCTRBA.

dusrueckre U XMMHUYECKHWe CBOMCTBA ’XKejle3a U ero coefvuHeHU. OKCHU/BI,
rugpokcuabl u conm xene3a(ll) u xxenesa(Ill). [TonyueHne u nprMeHeHUe Kese3a
Y ero CIJIaBOB.

dusrueckre U XMMUUYECKUe CBOMCTBA Me[u U eé coefiuHeHuM. [TonyueHue u
TpUMeHeHre MeJu U e€ coeJUHEHUH.

LvHk: mosnyyeHuwe, (uU3NUeCKMe W XHMMHUUYECKHe CBOMCTBAa. AMQOTepHbIe
CBOMCTBA OKCH/Aa U TU/IPOKCH/A LIMHKA, TUPOKCOKOMILIEKChI IMHKA. [IprMeHeHne
LIMHKA U er0 COeIMHEeHUM.

OKClepyMeHTa/lbHble MeTOZbl U3yueHUs] BeleCTB W WX TIpeBpallleHUi:
r3ydyeHre 00paslioB HeMeTa/lIoB, ropeHue cepkwl, docdopa, >Kenesa, MarHus B
KUC/IOpOJle, M3yueHWe KOJUIeKIuM «MeTaibl U CIUIaBbl», B3auMO/leliCTBUe
111eJIOYHBIX U I11eJIOYHO3eMeTbHBIX MEeTa/VIOB C BOJOM (BO3MOXXKHO HCIIO/Ib30BaHUe
BU/leOMaTepUaioB), B3aMMOJENCTBYE LIMHKA W >Keje3a C pacTBOpaMU KUCJIOT U
11e/104Yel, KaueCTBeHHbIe peakliMM Ha HeopraHuueckKre aHMOHbI, KaTUOH BOAOPO/a
¥ KaTHUOHbl MeTas/ulOB, B3aMMOJEUCTBUE THAPOKCHJOB aalOMUHUAS W LMHKA C
pacTBOpaMM KHCJIOT M 11jeJI0Uel, pelleHre SKCIepPUMeHTa/IbHbIX 3a/jayu M0 TeMaM
«[anorenel», «Cepa u eé coeuHEHHUsT», «A30T U GHochop U UX COeAUHEHHS»,
«MeTasubl TJIaBHBIX HOATPYII», «MeTaibl TOOOUHBIX MOATPYIII».

XUMUA U )KU3Hb.

Posib xvMuu B 00ecrieueHur YCTOMUMBOTO pa3BUTHs UesioBeuecTBa. [ToHsATHE
O HAYUHBbIX MeTOJax II03HaHWA M MeTOZO0JOTUA HAyYHOr0 HCC/IeZ0OBaHUS.
HayuHble NMPUHIMITBEI OpraHU3alui XUMUUeCKOro TIPOU3BOACTBA. [IpoMblIiiieHHbIe
criocobbl MOTyYeHUs] BayKHEHIIIMX BelllecTB (Ha MprUMepe MPOU3BO/ICTBA aMMHaKa,
CepHOM KHUC/IOThI, MeTaHo/ia). [IpombiliieHHble CIOCOObI TI0/TyueHusl MeTasljioB 1
Cru1aBoB. XMMHUYECKOe 3arpsi3HeHWe OKpY’Karolled Cpefbl U ero IMoC/ae[CTBUS.
Posib xumuu B 0becrieueHUM SHepreTHyeckoi 6e30macHOCTH.

XuMUsi U 3[0pOoBbe uesioBeka. JlekapcTBeHHble cpezjctBa. IIpaBuia
WCI0/Ib30BaHKsI JIEKAaPCTBEHHBIX MpernapaToB. Po/ib XUMUM B pa3BUTHUH MeJULMHBI.



XuMUST MUILYA: OCHOBHBbIE KOMIIOHEHTHI, TiHileBble f006aBKu. Ponb xumun B
obecrieueHHUH TUITIEBOM 0€30T1aCHOCTH.

KocmeTtnueckue u mnap@roMmepHbie cpefcTBa. beiToBasi xumust. [IpaBuia
6e301acHOTO WCIIOMBb30BaHUS TIperapaToB OBITOBOM XWMHH B IIOBCEIHEBHOMN
JKU3HU.

XVMHsI B CTPOUTE/bCTBE: Ba)KHEHIIME CTPOUTEe/IbHble MaTepuasbl (L€MeHT,
0eToH).

XuMHUs B CeJIbCKOM X03s1iicTBe. OpraHuyeckre U MUHepaJibHble y100peHus.

CoBpeMeHHble KOHCTPYKLIMOHHbIE MaTepuasibl, KPaCKu, CTEK/I0, KepaMHKa.
Marepuasel 151 3/1eKTPOHUKU. HaHOTeXHO/I0TUM.

PacuéTHbie 3agaum.

PacuéThl: Macchl BeljecTBa WM 00bEMa ra3oB I0 M3BECTHOMY KOJIMUECTBY
BeIl[eCTBa, Macce WX O00BEMY OFHOTO W3 YYaCTBYIOI[UX B PEaKI[UH BEIIeCTB,
Macchl (00BEMa, KO/IMUYeCTBa BeIlleCTBA) TPOAYKTOB peaki[dH, ec/ld OJHO W3
BeIl[eCTB MMeeT TpUMecH, Macchl (00bEMa, KO/IMUecTBa BellleCTBA) TPOAYKTa
peakuyy, e OJHO M3 BelleCTB [JaHO B BHUJE pacTBOpa C OIpeJenéHHOU
MacCOBOW [l0jiel paCTBOPEHHOIO BellleCTBAa, MaCCOBOM [OJW UM MOJIIPHOU
KOHL[eHTpal|Mi Bel[ecTBa B pacTBOpe, [0JM BbIXOJa MPOAYKTa peakLUUu OT
TeopeTUYeCKU BO3MOXKHOIO.

MeskripeiMeTHbIe CBSI3U.

Peanu3aliisi  MeXIIpeJIMETHBIX  CBsA3ed Tpu  u3yueHUHd oOield u
HeopraHu4eckor XMuMuM B 11 Kijiacce OCyILeCTB/SIETCS uepe3 MCIO/b30BaHUe KakK
00IMX ecTeCTBeHHO-HAYYHBIX TMOHSATHM, TaK U TTOHSITUM, TIPUHSTHIX B OT/ETbHBIX
rpeiMeTax eCTeCTBeHHO-Hay4YHOI'O LIUKJIA.

OO01ue ecTeCTBEHHO-HayUHble TIOHATHS: sIBJieHUe, HAyYHbIN (PaKT, TUIOTe3a,
Teopusl, 3aKOH, aHa/lu3, CUHTe3, Kjaccu(UKallys, epruouuHOCTh, HabsroieHue,
r“3MepeHue, IKCIIepUMEHT, MO/Ie/ib, MOJeJIMPOBaHuUe.

@u3uKa: Marepusi, MUKPOMHUD, MakKpOMHp, aroM, 3JIeKTPOH, TIPOTOH,
HEWUTPOH, WOH, U30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUM YPOBEHb,
BeIl[eCTBO, Tel0, 00BEM, arperaTHOe COCTOsIHME BelllecTBa, HJeasbHbIM ras,
(buzrueckue BeJIMUMHbBI, eIMHULIbI U3MepeHUs, CKOPOCTh, SHEPTHUsl, Macca.

Buonorust: KneTka, opraHusm, 3KocrcteMa, buocdepa, MeTabo/HM3M, MaKpo-
Y MUKDO3JIEMEHThI, Oe/TKU, >KUPBI, YT/IeBO/bl, HYK/IEMHOBbIE KHUCIOThI, ()ePMEHTHI,
TOPMOHBI, KDYTOBOPOT BeLLeCTB U [IOTOK SHepruu B 3KOCUCTeMax.

['eorpacduisi: MuUHepasbl, TOPHbIE TIOPO/IbI, TIO/Ie3HbIe UCKOIIaeMble, TOT/IUBO,
pecypcsbl.

TexHosiOorusl: XuMHUUecKasi IPOMBILLJIEHHOCTb, MeTaslIyprus, CTPOUTEJIbHbIE
MaTrepHraJsbl, CeJbCKOXO03MCTBEHHOEe TTPOU3BO/CTBO, MHILEBasi MPOMBILLIEHHOCTb,
(hapmarieBTUUECKAs TPOMBILLIJIEHHOCTB, TIPOM3BO/CTBO KOCMeTUYeCKUX



rpernaparoB, MPOM3BOJCTBO KOHCTPYKLIMOHHBIX MaTepuasioB, 3JIeKTPOHHast
MPOMBILLIEHHOCTb, HAHOTEXHOJIOTHH.



ITNTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITIPOI'PAMMBLI 110 XUMUN
HA YTI'TYBJIEHHOM YPOBHE CPEIHEI'O OBLIEI'O OBPA3OBAHNA

JINUHOCTHBIE PE3YJIbTATDI

B COOTBeTCTBUM C CUCTEMHO-/eSTebHOCTHBIM TOAX00OM B CTPYKType
JIMYHOCTHBIX pe3yJIbTaTOB OCBOEHHUS MpeaMeTa «XHMHUsS» Ha yPOBHE CpeJHero
obmero o0pa3oBaHUs BbIJie/IeHbl  C/eyIOIe COCTaBJISIOIINe: OCO3HaHHe
0Oy4JaroIMMHCS POCCHUMCKON T'Pa)KJaHCKOW MAEHTUUHOCTH, TOTOBHOCTb K
CaMOpPa3BUTHIO, CAMOCTOSITeJTLHOCTHA M CaMOOIIpe/ie/IeHHI0; Ha/lnuie MOTHUBALIUU K
00yueHHI0; TOTOBHOCTb U CIIOCOOHOCTH 0OyUaroIuXcsi PYKOBO/CTBOBATHCS
TIPDUHATHIMU B 00ll[eCTBe TIpaBWIaM{d ¥ HOpMaMy TIOBeJIeHUsI; Ha/uuue
TIPAaBOCO3HAHUS, IKOJIOTUYECKOM KYJIbTYPhI; ClTOCOOHOCTh CTaBUTD 1Ie/TU U CTPOUTD
JKW3HEHHbIe TIJIaHbI.

JINYHOCTHBIE pe3y/nbTaTbl OCBOEHUS MpeAMeTa «XHUMUS» OTPaKaroT
chOpMUPOBAHHOCThL OMbITa T103HABATE/NbHOM UM TNPAKTUUYEeCKOW [lesTe/IbHOCTH
o0yuaroIuxcs B Mpoljecce peanu3aliui oOpa3oBaTebHON AesTeTbHOCTH.

JIn4HOCTHBIE pe3yJ/ibTaTbl OCBOEHUs MpeaMeTa «XUMHS»  OTpaXkaroT
c(hOpMHPOBAaHHOCTb OIbITA [103HABAaTe/JIbHOW M TMPAKTAUECKOW JesiTe/TbHOCTH
00yuaroIrXCs B TpoOLiecce peanu3aliui oOpa3oBaTe/bHON JesTe/TbHOCTU, B TOM
yuC/e B YaCTH:

1) rpa)k;JaHCKOr0 BOCIIMTAHUA:

0CO3HaHUS 00YYarIIMMKUCS CBOMX KOHCTUTYL[MOHHBIX MpaB U 00si3aHHOCTeH,
YBa)KeHUsI K 3aKOHY Y TIPaBOTOPSIAKY;

Mpe/CTaB/JeHUs] O COLUMA/JbHBIX HOPMaxX W TIpaBWIaX MEX/IMYHOCTHBIX
OTHOIIIEHUH B KOJJIEKTUBE;

FOTOBHOCTM K COBMECTHOW TBODUECKOW JesiTe/lbHOCTA TIpU CO3[JaHu!
yueOHBIX TPOEKTOB, pellleHWH yueOHBIX W TI03HaBaTe/bHbIX 3a/iau, BBITIOJTHEHHUN
XUMUUECKUX SKCITepUMEHTOB;

CrIocOOHOCTH TIOHWUMAaTh W TIPUHUMATb MOTHBBI, HaMepeHHs, JIOTUKY U
apryMeHThI IPYTUX TIPYU aHaM3e pa3/InyHbIX BUIOB yueOHO /eaTeTbHOCTH;

2) IaTPUOTHUYECKOT0 BOCTIMTAHMS:

LIEeHHOCTHOTO OTHOIIIeHUSI K WCTOPUYECKOMY UM HAayyHOMY Hac/eJuio
OTeueCTBeHHOW XMMUY;

yBa)KeHUsT K TIPOIecCy TBOpuUecTBa B 00/aCTW TeOPUM W TPAKTHUYECKOTO
MPUWIOXKEHUSI XWMHH, OCO3HaHUSI TOTO, UYTO JaHHble HAayKh eCcTb pe3yJbTar
JIJIUTeNbHBIX ~ HaOMIOleHuH, KpPOTOT/MBBIX  SKCTMepUMEeHTalbHbIX  TTOMCKOB,
MOCTOSIHHOTO TPY/Zla YU€HbIX U MTPAaKTUKOB;



VMHTepeca W TI03HaBaTe/JbHBIX MOTHBOB B TIOJIyUeHHH U TOC/eAyIOIIeM
aHa/iM3e MH(OpMaIMK O Mepe/ioBbIX [JOCTHKeHUSIX COBPEMEHHOW OTeueCTBEHHOU
XUMHU;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOT0 TTOBe/IeHUSI;

CrIoCcOOHOCTU OLIeHMBAThb CUTYAl[MH, CBs3aHHbIE C XUMUUECKHMU SIBJIEHUSIMU,
Y TIPUHUMAaTh OCO3HaHHbIE pellleHUsl, OPUEeHTUPYSICh Ha MOpa/IbHO-HPaBCTBEHHbIe
HOPMBbI U 11eHHOCTY;

TOTOBHOCTH OL|eHMBaTh CBOE TOBeJeHHWe U TOCTYNKU CBOMX TOBapMIled C
TIO3UI[M HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHUS TIOC/Ee/ICTBUM
MOCTYTIKOB;

4) ¢popMupoBaHus Ky/IbTYPHbI 310POBbSI:

TOHMMaHUs L[eHHOCTel 370poBoro U Oe3omacHoro obpas3a >KW3HH,
He0O0XO/IMMOCTH OTBETCTBEHHOT'O OTHOIIeHHsT K COOCTBeHHOMY (H3NUYeCKOMY U
TICUXUUECKOMY 3/I0POBBIO;

cobnrofeHusi TipaBua Oe3oracHoro obparijeHusi C BellecTBaMd B OBITY,
MOBCe/IHeBHOM >KWU3HU, B TPYJ0BOH JeSTe/TbHOCTH;

MOHUMaHUsl 1IeHHOCTU TIPaBWJ WHAUBUAYAJbHOTO U  KOJUIEKTUBHOTO
6e3011acHOT0 MOBeIeHHs B CUTYaIUsX, YTPOKAIOIINX 3/J0POBBIO U >KU3HM JIFO/el;

OCO3HAHUS TIOC/e/ICTBUN U HENpUATHS BPeAHbIX TPUBBIUEK (yrioTpebsieHus
aJIKOr /11, HAPKOTHKOB, KYpeHUsl);

5) TPYAOBOr'0 BOCIIUTAHUS:

KOMMYHUKAaTUBHONW  KOMIIETEHTHOCTM B  yueOHO-UCC/Ie[j0BaTebCKON
JesiTeIbHOCTH, — OOII[eCTBEHHO  TI0/Ie3HOW, TBOPUECKOW U JPYruX BUjax
JesiTeIbHOCTY;

YCTAaHOBKM Ha AaKTUBHOE YyyacThe B pelleHWM TpPaKTUUeCKUX 3ajayu
coLyanbHOM HampaB/eHHOCTH (B paMKaX CBOEro KJjacca, LIKOJbl);

VHTepeca K MPaKTUUeCKOMY U3yueHHI0 Npogeccuil pa3jItyHoro pofa, B TOM
yKc/ie Ha OCHOBe MPUMeHeHUs MpeAMeTHbIX 3HaHUM 110 XUMUH;

yBa)keHUs K TPY[Ly, JIFOZASM TPy/ia ¥ pe3y/bTaTaM TPYZOBOH /esaTeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOODY UWHAMBHUAYalbHONW TpaeKTOPUU
obpa3oBanus, Oygayieil rpodeccun W peanu3aliuid COOCTBEHHBIX >XU3HEHHBIX
TIJIAHOB C YUETOM JIMUHOCTHBIX MHTEPECOB, CMIOCOOHOCTeN K XUMUH, UHTEPECOB U
roTpebOHOCTel 00ITeCTBa;

6) 3K0/10rHUeCcKoro BoCIIUTaHUSA:

9KOJIOTUUECKH 11e/ieco00pa3HOro OTHOILIeHUs K TIPUPOJie KaK HCTOUHUKY
CYLLIeCTBOBAHUS )KU3HU Ha 3eMJie;

MOHUMaHUs TJI00a/bHOTO XapakTepa 3KOJIOTUYeCKUX TIpo0sieM, BIUSHUS
9KOHOMHYECKHX TPOLIeCCOB Ha COCTOsIHKE TIPUPOTHOM U COLIMATBLHOU Cpe/ibl;



OCO3HAHUS HEeOOXOAMMOCTH WCII0/Ib30BaHMS IOCTWKEHUH XUMHU  [IIs]
pellieHNs BOTIPOCOB Pal[MOHAILHOTO MTPUPO/IOTIOb30BaHuS;

AaKTUBHOTO HETNpUATUSA JIeHCTBUM, TIPUHOCSIIMX BpeZ, OKpY>KaroIei
TIPUPO/IHOM Cpefie, YMEHHUSI TIPOTHO3UPOBaTh HeOIaromnpHsATHbIE 3KO0THYeCcKHe
TIOC/IeICTBUS MPeATIPUHUMAEMbIX JIeMCTBUI U MPeI0TBpalliaTh UX;

Ha/IMYMsI Pa3BUTOTO KOJIOTUUYECKOTO MBIIIUIEHUS, IKOJIOTHUECKOUN KYJIbTYPBHI,
OTTbITA JesITeIbHOCTH 9K0JIOTUUECKOU HaITpPaB/IEHHOCTH, YMeHUSI
PYKOBOZICTBOBAaTbCSI MMM B TIO3HABAaTe/bHOM, KOMMYHUKATUBHOW M COLMATBHOM
TIPAKTHKEe, CIOCOOHOCTH U YMeHUs aKTUBHO TIPOTHUBOCTOSTH H/I€0JIOTUN
xemodobuu;

7) HeHHOCTH HayYHOT0 MO3HAHMA:

MHPOBO33D€HHSI, COOTBETCTBYIOII[ETO COBPEMEHHOMY VPOBHIO pPa3BUTHS
HayKH M 0011]eCTBEHHOU TTPAKTHKHU;

MOHUMAaHUs CITelMDUKN XMMHAM KakK HayKW, OCO3HaHWS e€é poiid B
(GhOpMHUpPOBaHUM PAIMOHA/ILHOTO HAyUHOT'O MBIIIJIEHUsI, CO3/IaHUM I]eJIOCTHOTO
TIpe/icTaB/ieHHst 00 OKpY’KarollleM MUpe KakK O eIMHCTBe TIPUPOABI U UesioBeKa, B
MO3HAHWM TIPUPOJHBIX 3aKOHOMEPHOCTEH U pelleHdd IpobjieM CoXpaHeHHs
TIPUPO/IHOTO PaBHOBECHS;

yOeXXIEHHOCTH B 0COOOM 3HAUMMOCTM XWMHH JJII  COBPEMEHHOMU
[[MBWIM3ALMU: B €€ T'yMaHUCTUYECKOW HarpaBJIeHHOCTH W Ba)KHOW pPOM B
CO3/laHMM HOBOH 0a3bl MaTepHalbHOH KYJIbTYpPhbl, B PEIIeHUH T100a/TbHBIX
1po0/ieM YCTOMUWMBOTO Pa3BUTHSI UelOBeUECTBA — ChIPHEBOM, SHEPTreTHUYECKOM,
TTUITIEBOM U 9KOJIOTUUECKOW 6e30TacHOCTH, B Pa3BUTHM MeUI[MHBI, 0becrieueHUn
YCJIOBUH YCIEIIHOTO TPYZA W KOJIOTMYeCKH KOMGMOPTHOMN >KHU3HU KaXK[Oro WieHa
o0111eCTBa;

eCTeCTBEHHO-HayUHOH TIPaMOTHOCTU: TIOHUMAHMS CYIIHOCTH MeTO/I0B
M03HAHUS, UCIIO/b3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIT0/Ib30BaTh
ToJ/iydyaeMble 3HAHUS JJisI aHau3a U 00bsSICHEeHUS SIBJIeHUH OKPY)KaroIllero Mvupa u
MIPOMCXO/SAIINX B HEM M3MEeHEeHUH, yMeHHs JlefiaTb 000CHOBaHHbIE 3aK/TFOUeHUS Ha
OCHOBe HayuHbIX (DaKTOB W WMEKILUXCA [aHHBIX C 1e/bI0 TIOy4YeHuUs
JIOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSITe/TbHO HWCIIO/Ib30BaTh XUMHUUECKWe 3HaHUS [Jis
peliieHust Tpo0JIeM B peasibHbIX )KU3HEHHBIX CUTYal|UsIX;

WHTepeca K M03HaHUI0, UCC/IeIOBaTe/TbCKOU JesiTeTbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HEIpepbIBHOMY  00pa3oBaHUI0 M
camMoo0Opa3oBaHHIO, K AaKTUBHOMY IIOJIyU€HHIO HOBBIX 3HAHUW 110 XWUMHU B
COOTBETCTBUH C )KHU3HEHHBIMU TTIOTPEOHOCTSIMU;

WHTepeca K 0COOEHHOCTSAM Tpy/ia B Pa3IMUHbIX chepax mpodeccroHaTbHON
JesITe/TbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATBI

MeTarnpeMeTHbIe pe3y/bTaThl OCBOEHHUS MPOrPaMMbI 110 XUMHKM Ha YPOBHE
cpeHero o01Iero ooOpa3oBaHus BKIIOYAOT:

3HauMMble a9 (OPMHPOBAHMS ~ MHPOBO33PEHHSI  O0Y4aroIUXCs
MEXXJUCLIATIIMHAPHBIE (MeXXIIpegMeTHbIe) OOIleHayuHble TMOHSATHS, OTpaKaroljue
1[e/IOCTHOCTb HAy4YHOM KapTWHbI MHpa M CrHeludUKy MeTOJO0B TI03HaHUS,
HCMO/Ib3yeMbIX B €CTEeCTBEHHBIX HayKax (MaTepus, BEI|eCTBO, SHEPTrusi, sIBJIeHHe,
TIPOIIeCC, CUCTEMA, HAYUHbIM (aKT, MPHUHLIUI, TUTIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
TeOpHsl, UCC/IeloBaHKe, Hab/IroieHe, U3MepeHre, SKCIIePUMEeHT U [pyTrue);

YHUBepCa/ibHbIe yueOHbIe [eicTBHs (IM03HABaTe/IbHbIE, KOMMYHHUKATHUBHBIE,

pery/siTUBHBIE), obecrieunBaroIe (dbopMHUpoOBaHue (yHKLMOHATBHOU
IPaMOTHOCTH U COLIMA/IbHOM KOMITETeHLIUU 00yYaroLuXCsl;
CTI0OCOOHOCTD o0yyJaroImxcs WCII0/Tb30BaTh OCBOEHHBIe

MEeXXJUCLIMITIMHAPHbIE, MUPOBO33peHUeCKre 3HaHUsl UM YHHBepcajbHble yueOHbIe
JleMiCTBYS B MO3HABaTe/IbHOU U COL[MaIbHOU MPaKTHKe.

MertanpeiMeTHble pe3y/bTaTbl OTpPakalOT OBJIAJ[eHHWe YHHBEpPCaJbHbIMU
yueOHbIMU  TI03HABaTe/JIbHbIMKA, KOMMYHUKAaTUBHBIMU ¥  Dery/JIsTUBHBIMU
JIeICTBUSIMM.

ITo3HaBaTe/IbHbIE YHHBEPCA/TbHbIE YUueOHbIe JeHCTBHUS

1) 6a3oBbIe JIOrHUECKHe AeHCTBUA:

camMocTosiTelbHO ~ (OpPMy/MpOBaTb M aKTyaJW3upoOBaTh  Ipobiemy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

orpe/ieNiiTh 1le/lU JesATeTlbHOCTHU, 3ajlaBasi TlapamMeTpbl U KPUTEPUM UX
JIOCTVD>KEeHUSsI, COOTHOCUTD pe3y/ibTaThl JesiTe/TbHOCTU C TIOCTaB/IeHHBIMU 11eJISIMU;

WCIO/Ib30BaTh TIPM OCBOEHUMU 3HAHWM TIPUEMBI JIOTUUECKOTO MBbILIIEHUS:
BbIZIE/IATh XapaKTepHble MPU3HAKU TOHSITHUM U yCTaHAaBIUBaThb UX B3aUMOCBSI3b,
HCII0/Th30BaTh COOTBETCTBYIOIIME TIOHATUS /11 00BSICHeHUS OT/le/IbHBIX (DaKTOB U
SIBJIEHUM;

BLIOMpATh OCHOBaHUSI W KPUTEPUH /i1 KlacCUPHUKALMKA BeIeCTB W
XMMMWYECKUX peaKIui;

yCTaHaB/IMBaThb TMPUUYMHHO-C/IEJCTBEHHbIE CBSI3U MEXAY U3ydyaeMbIMHU
SIBJIEHUSIMU;

CTPOUThL JIOTUUECKUe PpacCyKJeHusi (UHJyKTHBHbIe, [l@lYKTUBHbIE, TIO
aHajIoruK), BbISB/ISATH 3aKOHOMEPHOCTU W TIPOTUBOpPEUYMsi B pacCMaTPUBAeMbIX
sIBJIeHUsIX, (DOPMY/IMPOBATh BbIBO/IbI U 3aK/TFOUEHHSI;

TIPUMEHSTh B TMPOIlecce MO3HAHUS HCIIOMb3yeMble B XUMUM CHMBOJTMUYECKHe
(3HAKOBBIE) MO/Ie/H, TIPe0Opa30BLIBaTh MO/Ie/TbHbIE TIPE/[CTAaBIeHUS — XUMUUECKUH
3HaK (CUMBOJI) 2JieMeHTa, xXuMuueckas (opmysa, ypaBHeHHe XHUMUUYeCKOU



peakiui — TIpU pellleHWH y4eOHBbIX IM03HaBaTeNbHBIX W TMPAKTAUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIe MO/ie/IbHbIE TIPe/ICTaB/IeHUs /1Sl BbISIBJIEHUS] XapaKTepPHBIX
TPU3HAKOB M3yYaeMbIX BeI|eCTB U XUMUUEeCKUX peaKI|Ui.

2) 0a3oBbBIe HCC/IEA0BATEIHLCKHE IeHiCTBUA:

BJIaZileTh OCHOBaMU METO/IOB HAayUHOI'O TO3HAHHs BeleCTB U XHMUUECKUX
peakLuu;

(hopMynMpoBaTh 11 1 3alauu UCCieJlOBaHusl, UCI0JIb30BaTh MOCTAB/IEHHbIE
M CaMOCTOSITeJIbHO C(OopMy/IMpOBaHHBIE BOIPOCHI B KaueCcTBe WHCTPYMEHTa
MO3HaHUSI U OCHOBBI Zijisi (POPMUPOBAHUSI TUIIOTE3bl 10 MPOBEPKe MPaBUIbHOCTU
BbICKA3bIBaéMbIX CY>K/I€HUM;

BJIaZIeTh HaBblIKAMH CAMOCTOSITEJIbHOTO TUIAHWPOBaHUSI W TMPOBeJeHust
yUYeHUUeCKUX 3KCIIePUMEHTOB, COBEpIIIeHCTBOBaTh YMeHUs] HaOMo[aTh 3a XOJ0M
Mpo1ecca, CaMOCTOSATE/NIbHO MNPOrHO3WPOBAaTh €ro pe3y/bTar, (OpMYJIMpPOBaTh
0000111eHNs ¥ BBIBOZIBI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Iel0BaHus,
COCTaBJ/IATb 000CHOBAHHBIM OTUET O MPOJe/IaHHOM paboTe;

rnpuoOpeTaTh OMBIT yYEHWUECKOW WCC/IeZIOBaTeIbCKOM M TIPOEKTHOMU
JesITeIbHOCTH, TIPOSIB/IATH CITOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITE/IbHOMY
MOUCKY MeTO/IOB pellleHus1 TpaKTUUeCKUX 3afiau, TIPUMEHEeHHI0 Ppa3/IUuHbIX
METO/IOB [TO3HAHUSI.

3) paboTa c uadopmanueii:

OPUEHTHPOBAThCS B PA3/IMUHBIX HCTOUYHUKaX UWHboOpMaluu (HaydHO-
TIOMy/IsIpHAast  JIUTepaTypa XWUMHUYECKOTO COZiep)KaHMs], CIpaBOYHbIe TI0COOWS,
pecypchbl MHTepHeTa), aHaIM3UpOBaTh MH(OPMAIMIO0 pa3/iMuHbIX BUIOB U (GopM
Tripe/iCTaBJ/IeHUS], KPUTHUYECKU OLIeHUBaTh eé JIOCTOBEPHOCTh u
HeMpOTUBOPEUYUBOCTE;

dhopmyMpoBaTh 3ampoChl U TIPUMEHSATH pa3/MUHble MEeTO/bl MPU TTOUCKe U
orbope wuWHbOpMaIMK, HEOOXOAWUMOW [I/I  BBIMOJMHEHUs yueOHBIX 3azau
oIpeze/IeHHOrO TUIIa,

npyobpeTaTh OIBIT HCI0/Ib30BaHUs WHGOPMAILOHHO-KOMMYHHUKATUBHBIX
TEeXHOJIOTUW Y Pa3/TMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOWpaTh  ONTUMaNbHYIO  ¢GoOpMy  TIpe/iCTaB/IeHUs
vHbopMalyy (cxeMbl, TpadyKH, JUarpamMmbl, TabUIbI, PUCYHKHU U IPYTHE);

WCTI0/Ib30BaTh HAyUHBIM $3bIK B KaueCcTBe CpeACTBa mnpud paborte c
XUMUUeCKOM UWH@opMaluel: TMpUMeHSTb MeXKIipeAMeTHble ((pusnueckrue U
MaTeMaTHh4yeCcKye) 3HaKu U CUMBOJIbI, hOpMYy/ibl, abOpeBUaTypbl, HOMEHK/IATYpYy;

HCITI0/Ib30BATh 3HAKOBO-CHMMBOJIMYECKHE CPpeACTBd HAIJIAAHOCTH.

KoMMyHUKaTHBHbIE YHHBepCaIbHbIe YueOHbIe JelCTBHUS:



3a/laBaTh BOTIPOCHI T10 CYILIeCTBY 00CYKZaeMoi TeMbl B X0/ie AUasiora u/umm
JTUCKYCCHH, BbICKA3bIBaTh Uler, (hOPMYJ/IMPOBATh CBOM MPEJI0KEHHS
OTHOCHTE/TbHO BBITIOJTHEHHS MPeIJIOKEHHOU 3a/1aui;

BLICTYIIaTh C Tpe3eHTalell pe3y/lbTaToOB I103HABaTebHON [1esATebHOCTH,
TI0JTyYeHHBIX CAMOCTOSITE/IbHO MJTH COBMECTHO CO CBEPCTHUKAMM IPH BBIMOTHEHUH
XUMHUECKOTO 3KCTIepHMeHTa, TTPAKTHUeCKOW paboThl 10 WCC/eI0BaHUIO0 CBOWMCTB
M3yJyaeMbIX BeIIeCTB, peain3alliid yuebHOro mpoekTa, ¥ GOpPMYTHPOBATh BHIBOJBI
10 pe3y/ibTaTaM IIPOBeJEHHBIX WCC/IEeJOBAaHUM TYTEM COTJIACOBAHWS TIO3UI[UI B
xo/1e 06cyXIeHUsI 1 0OMeHa MHEHHUSIMH.

PEI"YJIHTI/IBHBIE YHuBepCa/ibHbIE y‘-IEﬁHI)le }Z[EﬁCTBI/IHZ

CaMOCTOSITeJTbHO TIJIAHUPOBAaTb M OCYLLECTBJISATb CBOK [103HABaTEIbHYIO
JlesITeTbHOCTh, OTpefiesisissi eé 1ieJld W 3aJlauM, KOHTPO/JMpPOBaTh W II0 Mepe
HeoOXOUMOCTA KOPPEKTHPOBaTh IIpe/jlaraéMblii  a/JrOPUTM  JEMCTBUM TIpU
BLITIOJTHEHUM y4yeOHbIX W HWCC/Ie0BaTe/IbCKUX 3ajjady, BbIOMpaTh Haubomee
3¢ deKTHBHbIN CMoCcOO WX pellleHHss C YYETOM TI0/iyueHHsT HOBBIX 3HAHUUA O
Bell[eCTBAX U XUMUUECKUX PeaKLUsX;

OCYLIECTB/ISITh CAMOKOHTPOJIb JesiTe/lbHOCTY Ha OCHOBe caMoOaHa/lu3a W
CaMOOLIEHKH.

MMPEAMETHBIE PE3YJ/IbTATBHI

[TpeMeTHBIE pe3ybTaThl OCBOEHHS MIPOTPAaMMBbI TI0 XUMHUH Ha yI/1yb/6HHOM
yPOBHE Ha YpOBHe cpejHero o6iero oOpa3oBaHMs BK/IIOUAIOT CrieluduuecKue
J71s1 yaeOHOTO mpeziMeTa « XMMUs» HayuHble 3HaHUsI, yMeHUS U CII0COObI JIeNCTBUIM
10 OCBOEHHIO, MHTepIIpeTalii ¥ TpeoOpa30BaHUI0 3HAHWH, BU/IBI JeSTe/TbHOCTU
10 TIOJTYYeHWIO0 HOBOTO 3HAHWS W TIPHMEHEHHWIO 3HAaHWM B Pa3/MUHbIX yueOHBIX
CUTYalLUsIX, a TAKXXe B peasbHbIX )KU3HEHHBIX CUTYyal[UsiX, CBA3aHHBIX C XUMuel. B
rporpaMMe 10 XWUMHWM TIpeIMeTHble pe3y/bTaThl TMpeACTaBleHbl [0 TojaMm
W3yUYeHUsl.

10 K/TACC

[IpenmeTHble pe3y/nbTaThl OCBOeHMsI Kypca «OpraHuyeckas XUMUS»
OTpa’karoT:

c(hOpMUPOBAaHHOCTb TIPE/ICTaB/J€HUU: O MeCTe U 3HAaUeHWW OpraHu4YecKOou
XUMHUU B CHCTeMe eCTeCTBeHHBbIX HayK W eé poyii B obecriedeHUHd yCTOHUMBOTO
pa3BUTHS Ye/IOBeUeCTBa B pellleHrnH TpobsieM 3KO0rMuecKoi, SHepreTHueckou u



nuIieBol 6e30MacHOCTH, B Pa3BUTUM MeJUIIMHBI, CO3/[aHMM HOBBIX MaTepHasoB,
HOBBIX VICTOYHUKOB SHEepruy, B obecrnieueHUN paLMOHA/IbHOT'O
MIPUPO/IONO/Ib30BaHusi, B (OPMHUPOBAaHWM MHUDPOBO33peHHs1 U 00Ieil Ky/abTypbl
ye/ioBeKa, a TaKXKe 9JKOJOTMUeCKH OOOCHOBAaHHOTO OTHOLIEHWS K CBOEMY
3I0POBBIO0 Y IPUPOJHOM CpeJie;

B/IaJleHWe  CUCTeMOM  XMMHUYeCKWX  3HAHWW, KOTOpas  BKJIFOYAeT:
OCHOBOITOJIararolye MoHATUS — XUMUUECKUM 37IeEMEHT, aTOM, SIAPO Y 3/IeKTPOHHAs
obonouka aroma, S-, p-, d-aTOMHble OpOWTa/sM, OCHOBHOE W BO30YXKAEHHOE
COCTOSIHUSI aTOMa, TruOpuAW3aLusi aTOMHBIX opOuTazned, WOH, MOJIEKYa,
BAJICHTHOCTb, 3JIEKTPOOTPHULIATE/IBHOCTh, CTENeHb OKWCJ/IEHUS, XUMUYeCKasi CBSI3b,
MOJIb, MOJISIDHasi Macca, MOJISIDHBIN 00BEM, YriepoiHbIN cKeneT, (PyHKLMOHa/IbHAs
rpynmna, pajyKaa, CTPYKTYpHble (opMysbl (pa3BEpHYThIe, COKpalléHHbIe,
CKeJIeTHble), W30MepUs CTPYKTYpHasi M IIPOCTPAaHCTBeHHas (reoMeTpUYecKas,
OITUYeCKasi), W30Mepbl, T'OMOJIOTUYECKUW psAfl, TOMOJIOTH, YIJIeBOJOPOAHI,
KUCJIOPOZ- U a30TCOJepKallje OpraHhuvecKre COeJWHEeHUsl, MOHOMep, TOJIUMeD,
CTPYKTYPHOE 3BEeHO, BbICOKOMOJIEKYJ/ISIDHbIe COeJWHEHUs; TeOpHUH, 3aKOHbI
(mepuognueckuit 3akoH [I. W. MeHgeneeBa, Teopus CTPOEHUSI OPraHUYeCKHUX
BeljecTB A. M. byTnepoBa, 3aKOH COXpaHeHHsI MacChl BellleCTB, 3aKOH COXPaHEHUs
M TIpeBpalljeHys SHEePruM MNpU XUMHUUECKHUX peaklWsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM A3bIK XWUMHWH, MUPOBO33DEHUECKHe 3HaHWs, JieXKallue B OCHOBe
MOHUMaHUs1 IPUYUHHOCTA U CUCTEMHOCTH XWUMHUUECKUX SIBJIEHUW; MpeJCTaB/IeHuUs
O MexaHW3MaxX XMMHUUeCKUX peakluld, TepMOJWUHAMHUYECKUX W KHWHETUYECKUX
3aKOHOMEPHOCTSIX MX IPOTEeKaHMs, 0 B3aMMHOM BJIMSIHUM aTOMOB U TPYIIIT aTOMOB
B MoJieKyJax (MHAYKTUBHBIM M Me30MepHbii 3(pdekThl, opueHTaHThl I u 11 poaa);
(dakTonoruueckie CBeJleHUsI O CBOMCTBAxX, COCTaBe, MOJy4YeHUU U Oe30rmacHOM
WCTO/Ib30BaHNWM Ba)KHEMILIMX OpPraHUYeCKHWX BeIlecTB B ObITY M TMpaKTUUeCKOou
JesTeTbHOCTM ~ YejioBeKa, OOL[UX  HAYYHbIX  TPUHLMIAX  XUMHUYECKOTO
TIPOM3BO/ICTBA (Ha MpUMepe MPOU3BO/CTBA MeTaHOa, epepaboTKy HeTH);

c(hhOpMUPOBAHHOCTh YMEHW: BBISIB/ISITh XapaKTepHble TPU3HAKU TTOHSTHM,
yCTaHaB/IUBaTh MX B3aUMOCBSI3b, WCIOJIb30BaTh COOTBETCTBYIOLME TIOHATUS MPU
OIMKCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUUYeCKUX COeIMHeHNUH;

Cc()OpMUPOBAHHOCTb YMEHUM:

WCII0/Ib30BaTh XMMHUYECKYI0 CUMBOJIMKY [Jisl COCTaBJIEHUS] MOJIEKY/ISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALLEHHBIX U CKeeTHBIX) (hOPMYJT OpraHUuYeCcKrUx
BeLL[eCTB;

COCTaBJIATb YPAaBHEHUSI XUMHUUECKUX DEeakLUd Y pacKpblBaTb MX CYLIHOCTH:
OKMC/IUTE/IbHO-BOCCTAHOBUTENIBHBIX ~ peakLud  IOCPeJCTBOM  COCTaBJIeHUS
9JIEBKTPOHHOTO 0aslaHca 3THUX peakiuii, peaki[uii HWOHHOrO OOMeHa TIyTéM
COCTAaBJ/IEHUS UX TTOJTHBIX U COKPALLEHHbIX MOHHBIX YPaBHEHUM;



M3rOTaB/IUBaTh MOJE/M MOJIEKY/T OPraHAUeCKUX BeLeCTB JJi WITHOCTPALuU
MX XMMUYECKOr'0 ¥ MPOCTPaHCTBEHHOI'O CTPOEHNS;

c(hOpMHUPOBAaHHOCTb YMEHWW: yCTaHAB/JMBAThb TPUHAJIEXHOCTh U3YUYEHHBIX
OpraHMYeCKUX BeleCTB MO0 UMX COCTaBy W CTPOEHUIO K OIpeJeléHHOMY
KJIaCCy/Tpymre COeJUHEHWH, [aBaTb KM Ha3BaHUSI MO CHUCTEeMaTUYeCKOU
HoMeHKnaType (IUPAC) u npuBOAUTH TpUBHAbHbIe Ha3BaHUS [Jisl OTAeNbHBIX
rpe/iCTaBUTe/Ie OpraHMYecKUx BellleCTB (3TWJIEH, alleTW/IeH, TOJyoJI, TJIULepUH,
STUIEHTJIUKOMb, (eHos, (opManbleru/, aleTanabAerus, aieToH, MypaBbUHas
KMCJI0Ta, YKCYCHasi KUCJIOTa, CTeapuHOBasi, OJIEMHOBAsi, MaJIbMUTAHOBAsST KUCJIOTHI,
[VIULIWH, ajlaHuH, MajibTo3a, (PPyKTO3a, aHW/IWH, JUBUHWII, WU30IPeH, XJI0POIpPEH,
CTUPOJI U AIpyTHe);

c(hOpMUPOBAaHHOCTb YMEHHUsI OIpeJefsiTb BHJ, XHMUUYECKOHM CBSI3U B
OpraHUYeCKUX COeJMHeHUsX (KOBaJieHTHasi W WOHHasi CBsI3b, O- U TI-CBSI3b,
BOJIOPO/IHAas CBSI3b);

chOpMUPOBAHHOCTh yMEHUSI TIPUMEHSITb TOJIO’KeHUsSI TEeOpUU CTPOEHUs
opraHuueckux BeijectB A. M. byTnepoBa /s 06bsCHeHUs 3aBUCHMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHMUS;

c(hOpMUPDOBAaHHOCTb ~ YMEHMM  XapaKTepu30BaTb  COCTaB, CTPOEHWUe,
(du3uyeckre M XMMUUECKHe CBOWCTBA TUIMMUUHBLIX T[peCTaBUTe/eN pa3/IdyHbIX
KJIACCOB OPraHWYeCKUX BeIeCTB: aJIKaHOB, LIUKJ/IOA/TKAHOB, a/IKEHOB, ajKaJWeHOB,
aNKWHOB, AapOMaTUYeCKUX YIJIeBOJOPO/OB, CIIMPTOB, aberu/ioB, KeTOHOB,
KapOOHOBBIX KHCJ/IOT, TIPOCTBIX M CJIOXKHBIX 3(HPOB, KUPOB, HUTPOCOEAUHEHUN U
aMHHOB, aMHHOKHCJIOT, Oe/KOB, yI/IeBOZIOB (MOHO-, AW- W TIOJIMCAaXapHuioB),
WITFOCTPUPOBAaTh ~ TEHETUYeCKYK)  CBA3b  MeXJy HHMM  ypPaBHEHUSIMU
COOTBETCTBYIOIIIMX XMMUUECKHMX PpeakLU C UCIO0Jb30BaHUEM CTPYKTYPHBIX
(opmy;

c(hOpMUPOBaHHOCTb YMeHMsI TMO/JTBEpP)KJaTb Ha KOHKPETHBbIX MpUMepax
XapakKTep 3aBUCHMOCTU PEaKI[MOHHOHN CTIOCOOHOCTH OpraHuyecKuX COeIMHeHUH OT
KPaTHOCTU U TUIA KOBAJIEHTHOU CBS3U (0- U T-CBSI31), B3aUMHOT'O BJIUSIHUSL aTOMOB
Y TPYIII aTOMOB B MOJIEKY/1ax;

c(hOpMUPOBAaHHOCTb YMEHUSI XapaKTepU30BaThb UCTOUHUKHU YTJIEBOJOPO/JHOTO
cbipbsi  (HedTh, TPUPOAHBIA Ta3, Yrojib), cCrHocobbl ero TiepepabOTKU U
MIpaKTHUUeCKoe TIpUMeHeHre TIPOIYKTOB TiepepaboTKy;

c(hOpMUPOBAHHOCTh BJIaZIEHUs] CUCTEMOM 3HAHUW O eCTeCTBeHHO-HayUHbIX
MeTO/laX MO3HaHUSl — HabJII0/IeHUH, U3MepeHHH, MO/Ie/TMPOBaHUU, KCIIePUMEeHTe
(peasibHOM U MBIC/IEHHOM) Y YMEHUS IPUMEHSTh 3TU 3HaHUS;

chOpMUPOBAHHOCTh yMeHHUs MPUMEHSTh OCHOBHBIE onepaluu
MBICJTUTE/IbHOM [leATe/TbHOCTH — aHaiu3 W CHUHTe3, CpaBHeHHWe, 00001ieHue,



CUCTeMaTHU3alI0, BbISIBJIeHUe MPUYMHHO-CJ/Ie[ICTBEHHBIX CBSi3ed — [/l U3yUYeHUst
CBOMCTB Bel[eCTB U XUMUUECKHUX peaKIui;

cchOpMUPOBAHHOCTh YMEHMI: BBISIB/ISITh B3aUMOCBSI3b XUMUUECKUX 3HAHUH C
TOHSITUSIMA U TIPE/ICTaB/IeHUSIMU IPYTUX eCTeCTBeHHO-Hay4HbIX TIPeIMETOB JIJisi
bomee 0CO3HAHHOTO TIOHMMAHUS CYIITHOCTH MaTepuasbHOrO eJWHCTBA MHPa,
WCTI0/Tb30BaTh CHCTeMHbIe 3HAHUS TI0 OpPraHMYecKoW XUMHUM AJii 00bsCHeHUs U
TPOTHO3MPOBAHUS SIBJIEHUM, UMEIOIIUX eCTeCTBeHHO-HayUHYI0 TIPUPOAY;

chOpMUPOBAHHOCTh ~YMEHUM: TIPOBOJIUTH PACUéThl IO XUMHUYECKUM
dbopmysiaM ¥ ypaBHEHUSIM XUMUUYECKUX Peakldid C UCIO0b30BaHUEeM (PU3UUeCKUX
BeMunH (Macca, 00BEM Ta30B, KOMMUECTBO BeIl[eCTBAa), XapaKTepH3YIOIIUX
Bell[eCTBA C KOIMYECTBEHHOW CTOPOHBI: PACUéThI MO0 HAXOXXAEHUID XWMUUYeCKOU
dhopmysibl BelljecTBa MO M3BECTHBIM MAaCCOBBIM [IOSIM XHMUUECKUX 3/IEMEHTOB,
TIPOAYKTaM CropaHUs, IVIOTHOCTH ra3000pa3HbIX BEIeCTB;

chOpMUPOBAHHOCTh YMEHUI: MPOrHO3UPOBaTh, aHATM3UPOBaTh U OLIEHUBATh
C TIO3MIWH  9KOJIOTMUYECKOM 0e30macHOCTHM  MOC/IeACTBHS  OBITOBOM U
TPOU3BOZICTBEHHOM  [IeATE/IbHOCTH UejiOBeKa, CBS3aHHOM C TrepepaboTKoi
Bell[eCTB, UCTI0JIb30BaTh TO/IyUeHHbIe 3HAHUS /IJis IPUHSITUS TPAMOTHBIX pellleHri
1po0JIeM B CUTYalUsAX, CBSI3aHHBIX C XUMHEH;

chOpMUPOBAHHOCTh yYMEHUM: CaMOCTOSITE/IbHO TIJIAHUPOBAaThb U MPOBOAUTH
XUMWYECKHUW SKCrepuMeHT (TojiydeHWe W U3yueHWe CBOMCTB OpraHUuyeCcKux
BeIl[eCTB, KaueCTBEeHHble peakI[uM YIJIEBOJOPOZOB pPa3/MUHbIX K/IacCOB U
KHUCJIOPO/CO/iepyKalliuX OpraHMYecKUX BelllecTB, pellleHhe 3SKCIepUMeHTaTbHbIX
3aJa4 TI0O paCro3HaBaHWIO OPTraHUYECKHWX BeIeCTB) C COOJroJeHreM TIpaBuI
Oe3omacHoro obpalrieHusi C BeljecTBaMd M J1abopaTopHBIM 000pyJ0BaHHEM,
(¢bopmynupoBaTh ek HWCCAe[0OBaHUs, TPEACTaBASATbH B Pa3/MUHOM  (opme
pe3y/bTaThl 9KCIIEPUMEHTa, aHa/IM3UPOBaTh U OI|eHUBATh UX I0CTOBEPHOCTD;

cchOpMUPOBAHHOCTh YMEHUI:

coOro/iaTh TpaBU/ia KOJOTMUECKU 11e1ec000pa3Horo ToBefileHusl B OBITY U
TPYJIOBOM [leATeJIbHOCTU B LieJiIX COXPaHeHWsI CBOEro 370pOBbs, OKpY’Karolllen
MPUPOJHOU Cpeibl U JOCTU)KEHUS €€ YCTOMUHMBOIO pPa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO [elCTBUS Ha >KHBble OPraHU3MbI
orpe/ie/IéHHbIX OPraHUUeCKUX BellleCcTB, MOHKWMasi CMbIC roka3aTens [1/1K;

aHa/IM3UPOBaTh 11e/1ec000pa3HOCTh TPUMEHEeHUs] OpraHWYeCKHX BeIecTB B
TIPOMBIILIJIEHHOCTH U B OBITY C TOUKH 3pDeHHsI COOTHOILLIeHHUST PUCK-TIOJb3a;

chOpMUPOBAHHOCTh YMEHHUM: OCYIIeCTBISATh Ile/ieHarpaBIeHHbId TMOHUCK
XUMHUeCKOH WHGOPMAI[UH B Pa3/IMUHBLIX UCTOUYHUKAX (HaydHas U yueOHO-HayuHast
uTeparypa, Cpe/icTBa MacCoOBOM MH(opMaluy, IHTepHeT U Apyrue), KpUTUUeCKu
aHa/IM3UPOBaTh XUMUUYECKYH0 WH(MOpMall1io, TiepepabaThiBaTh €€ 1 WCI0Jb30BaTh
B COOTBETCTBUH C TIOCTAB/IEHHOM yueOHOM 3a7jauei.



11 KJ/TACC

[TpemMeTHbIe pe3y/bTaThl OCBOeHHsi Kypca «OOias ¥ HeopraHuueckas
XUMUS» OTPaKaroT:

c(hOpMUPOBaHHOCTb TpPEe/CTaBJIeHUM: O MaTepuajbHOM eJUHCTBE MUDa,
3aKOHOMEPHOCTSIX M TI03HABaeMOCTU SIBJIEHWM TIpUPOJbl, O MeCTe W 3HaueHuHu
XUMHUU B CHCTeMe eCTeCTBeHHbIX HayK W eé poyii B obecriedeHUHd yCTOWUYMBOTO
pas3BUTHS, B pellleHUU TIPOOTeM 3KOJ0THUYeCKOW, SHEepPreTUUecKod M IUILeBOM
6e30MacHOCTH, B pa3BUTHUU MeAUIMHBI, CO3/AHUM HOBBIX MaTepHa/ioB, HOBBIX
HMCTOYHUKOB 3HEPryH, B obecrieyeHWH pal[diOHAJBLHOTO TIPUPO/OTIO/IH30BaHUs, B
¢bopMHpOBaHUM MUPOBO33peHUsT U 00IIell Ky/abTyphl uelOBeKa, a TakkKe
9K0JIOTUYeCKH 0OOCHOBAHHOTO OTHOIIEHUsT K CBOEMY 3/I0POBbI0 U TMPUPOJHOM

cpefe;
B/afieHWe  CHCTeMOM  XUMHYEeCKMX  3HaHWH, KOTopasi  BKJ/IFOUAeT:
OCHOBOIIO/IAralolfie TIOHATUS — XWUMHUYEeCKWM »37IeMeHT, aToM, sIpO0 aToMa,

W30TOITbI, 3/IeKTPOHHAsi 060/10UKa aToMa, S-, p-, d-aTOMHbIe OpOUTasH, OCHOBHOE U
B0O30y)XIEHHOe COCTOSIHMSI aTOMa, THOpWAW3al[isi aTOMHBLIX opOuTasnei, WOH,
MOJIeKy/ia, Ba/JIeHTHOCTb, 37€KTPOOTPULIATEIbHOCTh, CTeNeHb  OKUC/IeHUs,
XUMUUeCKasi CBs3b (KOBaJleHTHasl, MWOHHas, MeTa//Inyeckasi, BOJOpOJHast),
KpUCTa/UIUUecKasi pelnéTka, XWUMUYeckas peaklys, pacTBOp, 3/J€KTPOJIUTHI,
HEe3/IeKTPOJIUThI, 37IeKTPOJIUTUYEeCKass JUCCOLMalusi, CTeleHb [AUCCOLMALIUY,
BO/IOPO/IHbIM TIOKa3aTesjb, OKUC/IUTE/b, BOCCTAHOBUTE/b, TeIJIOBOM 3(MdeKT
XUMUUECKOU peakiiy, CKOPOCTh XUMUYECKOW peakliM, XMMUUeCKOe paBHOBECHE;
TEOPUU U 3aKOHbI (Teopusi 3/eKTPOJMTHUYECKOW JUCCOLMAalUM, TepuoudecKuit
3akoH [I.M1. MeHziesieeBa, 3aKOH COXpaHeHUs MacChl Bell[eCTB, 3aKOH COXPaHeHUs U
rpeBpallleHUsi SHePTUU TIPU XMMHUYECKUX peakLUsiX, 3aKOH TTOCTOSIHCTBA COCTaBa
BellleCTB, 3aKOH JeHMCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHMBOJINUECKHH SI3bIK
XUMUW, MHPOBO33DEHUYECKHE 3HaHWS, JeXale B OCHOBE T[OHUMaHUS
MPUYMHHOCTA W CUCTEMHOCTA  XUMUUECKUX  SIBJIEHUM;  COBPEMEHHbIe
Mpe/iCTaBleHUs O CTPOEHWU BellleCTBAa Ha aTOMHOM, WOHHO-MOJIEKY/SIDHOM U
HaJMOJIEKYJIIPDHOM yDOBHSIX; TIPEJCTaB/ieHHss O MeXaHM3MaX XHWMHUUYeCKUX
peakiui, TepMOJWHAMMYECKUX M  KUHETUUeCKHMX 3aKOHOMEDHOCTSIX UX
MPOTEKaHUsl, 0 XUMUYECKOM DaBHOBECHH, PAacTBOpAaX M [UCHEPCHBIX CUCTeMax;
(dakTonornueckre CBeJeHUSI O CBOMCTBAxX, COCTaBe, MOMy4YeHUM U Oe30rmacHOM
WICTI0/Tb30BaHNY Ba)KHEWIIIMX HeOpraHW4YecKuX BeIecTB B ObITY U TMPaKTUUeCKO
JleITeTIbHOCTM ~ uUejioBeKa, OOI[UX  HAyyHBIX  TIPUHI[UIIAX  XHMUUYECKOTO
MPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHMi: BBISIB/ISITh XapaKTepHble TIPU3HAKU TIOHSTUM,
yCTaHaB/MBaTh WX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOL[ME TOHSTUS MPU
OIMKMCAHUU HeOPraHUUeCKUX BellleCTB U UX MpeBpallleHul;



c(hhOpMUPOBAHHOCTh YMEHUsI MCMOJb30BaTb XWMHUUYECKYI0 CHUMBOJIMKY IS
cocTaB/eHudss (oOpMy/a BellleCTB U  ypaBHEHUM XUMHUUECKUX  peakIuH,
cuctematTnyeckyro HoMeHKNatypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTJEeMbHBIX
BEILleCTB;

c(hOpMUPOBAHHOCTh YMEHHUs OMpe/e/IsiTh Ba/IeHTHOCTh U CTeleHb OKUC/IeHUS
XUMUYECKHX 5/IEMEHTOB B COeIUHEHUSX, BUJ XMMUYECKOUW CBsi3U (KOBaJIeHTHas,
WOHHasl, MeTa/uyInJyeckas, BOJOPOAHAas), THUIl KPUCTa/UIMUeCKOW pPeIéTKU
KOHKPETHOTO BeIlleCTBa;

c(OpMHUPOBAHHOCTh YMeHUSI OOBSCHATH 3aBUCHUMOCTb CBOWCTB BEII[ECTB OT
BHU/la XWUMHUYECKOM CBSI3M U THUIA KPHUCTA/UIAUECKOW PpelIéTKH, OOMEeHHBIM U
JIOHOPHO-aKI[eNITOPHBIA MeXaHW3Mbl 00pa30BaHUs KOBa/IeHTHOU CBsI3Y;

chOpMUPOBAaHHOCTb  YMEHUW:  K/JaCCU(PUIMPOBaThb:  HeOpraHuvecKue
BellleCTBa 0 UX COCTaBy, XUMUUYECKUE PeakLUU MO0 pa3/IuUHbIM MpU3HaKaM (Uuciy
M COCTaBy pearvpyrollyX BeIecTB, TeraoBoMy 3(QdeKTy peakijuu, W3MeHeHUIO
CTerleHell OKUC/JeHUS 371eMeHTOB, 00paTMMOCTH, Yy4YacTHIO KaTajau3aTopa |
JIpyTHe); CaMOCTOSITe/TbHO BbIOMpaTh OCHOBAHWS M KpPUTEPUU AJisi Kinaccudukaim
M3yuyaeMbIX BellleCTB U XMMHUUYECKUX peakl[ui;

c(hOpMUPOBaHHOCTb YMEHUSI PaCKpbIBaTh CMBIC/ MEPUOINUECKOrO 3aKoHa /l.
. MeHienieeBa U IeMOHCTPHUPOBATh €0 CUCTEMAaTHU3UPYIOIIYI0, 00BICHUTEbHYIO
Y TIPOTHOCTUYECKYH0 (QyHKLIUY;

chOpMHPOBAaHHOCTb YMEHUM: XapaKTepu30BaTh 3/€KTPOHHOE CTpOeHHe
aTOMOB U MOHOB XWMWUUECKHUX 3JIEMEHTOB MEePBOrO—4YeTBEPTOrO MEPUO/IOB
[Teppoanueckort  cucrtemsl  [.W. MeHnpeneesa, WCII0/Ib3ysl  TIOHATUA
«IHEepreTUYeCKre ypOBHW», «3HepreTuueckue MoJypOBHU», «S-, P-, d-aTOMHbIE
opbutanu», «OCHOBHOe U BO30YXIEHHOe SHepreTHUYeckue COCTOSHUS aTOMa»;
O0BSICHATb 3aKOHOMEPHOCTH W3MeHEeHMs] CBOMCTB XMMHUYECKHX 371eMeHTOB U UX
coelUHEHWHW 1O TnepuojgaMm u rpynmnaMm [lepuoguueckount cucremsr [. U.
MeHnzieneeBa, BajleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
WX 37IeKTPOHHBIX 000/I0UEK;

chOpMUPOBAaHHOCTL ~ YMEHWM: XapaKTepu3oBaTb (OMUCHIBATh)  OOIIHe
XMMUUeCKHMe  CBOMCTBA  Bel|eCTB  pa3/IMUHbIX  K/IacCoOB,  TO/JTBEpP’KJaThb
CyllleCTBOBaHWE T€HEeTMYEeCKOW CBSI3U MeXKJy HeOpraHuueCKMMU BeleCTBaMHU C
TOMOILIbIO YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUECKUX PeaKiui;

chOpPMUPOBAHHOCTb ~ yMEHUSI  pacKpbIBaThb CYIIHOCTb: OKHUC/UTE/bHO-
BOCCTAaHOBUTE/IbHBIX PeakKLUii MOCPeICTBOM COCTaB/ieHUsT 3IeKTPOHHOro OasaHca
3TUX peaklui; peaki[Muii MOHHOTO OOMeHa MyTéM COCTaB/IeHUs WX TIOMHBIX U
COKpalI€HHbIX  WOHHBIX  YpaBHEHWW;  peaklWdl  TUApPOJv3a;  peakluu
KOMTII7IeKcooOpa3oBaHus (Ha rpuMepe TUPOKCOKOMIITIEKCOB LIMHKA U alTFOMUHMS);



cOpMUPOBAaHHOCTh YMeHHSI OOBACHATH 3aKOHOMEPHOCTH IIPOTeKaHHs
XUMUYECKHUX peaklUil C y4éTOM MX 5HEPreTUYeCKUX XapaKTepUCTHK, XapakTep
W3MeHeHUsI CKOPOCTM XMMHWYEeCKOM peaki[id B 3aBUCMMOCTH OT Ppa3/IUuHBIX
(haKTOpOB, a TakKKe XapakKTep CMeIleH!sI XUMUYEeCKOr0 PABHOBECHUSI TI0/], BIUSTHUEM
BHeIIHUX Bo3jercTBuM (mpuHumn Jle IllaTense);

chOpMUPOBAHHOCTh yMEHUSI XapaKTepU30BaThb XUMHUYECKHWe peakLuH,
JeXkaliyue B OCHOBE TMPOMBIIIJIEHHOTO TIO/IyYeHHsl CepHOM KUCJ/IOThI, aMMHaka,
o0Irie HayuHble TIPUHLIAIIBI XUMHYECKMX TIPOM3BOZICTB; I1e/1eC000pa3HOCTh
TIpUMeHeHUsT HeOpraHWUUeCKUX BeIeCTB B MPOMBIIIEHHOCTA UM B OBITY C TOUKU
3peHusi COOTHOILIIEHUS] PUCK-TI0/1b3a;

c(hOpMUPOBAaHHOCThL BJIaJIeHHsI CUCTEMOM 3HAaHUM O MeTOJaX Hay4yHOro
MO3HaHUs SIBJIEHWM TIpUpPOAbI — Hab/iro/leHre, W3MepeHWe, MO/eMMpOBaHue,
9KCIepuMeHT (peasibHbIN U MbIC/IEHHBIN), UCII0/Ib3yeMbIX B eCTeCTBEHHBIX HayKax,
yMeHUs1 MPUMEHSTh 3TU 3HaHUS TIPU SKCIIepUMEHTaJbHOM HCC/IeZlOBaHUM BelljeCTB
U [ OOBbsSICHEHUSI XUMHYEeCKMX SIBJIeHWW, WMEIOIUX MeCTO B TIPUPOJe,
MpaKTUYeCKOU AesiTe/IbHOCTH Yel0BeKa U B TTOBCEHEBHOM >KU3HUY;

cchOpMUPOBAHHOCTh YMEHUSI BbISIB/IATb B3aUMOCBSI3b XUMHUUECKUX 3HAHUU C
TOHSITUSIMA U TIPe/ICTaB/IeHUSIMU IDYTUX eCTeCTBEHHO-HayUHbIX TIPeIMETOB JIJisi
6osiee 0CO3HAHHOTO TIOHMMaHUSI MaTepyUaIbHOTO eZIMHCTBA MUPa;

c(hOpPMUPOBAHHOCTb yMEHUSI TMPOBOAUTH PACUETHI: C KCIO/b30BaHUEM
TOHSATUM «MaccoBasi /107151 BelljeCTBa B PaCTBOpPe» U «MOJIIpHasi KOHIL|@HTpalUsi»;
Macchl BelljeCcTBa Wi 00bEMa Ta3a 1Mo W3BECTHOMY KOJIMUEeCTBY BeIllecTBa, Macce
UM 00BEMY OZHOTO M3 yYaCTBYIOIIUX B Peaki[uM BeIecTB; TETIOBOro 3ddekra
peaklvy; 3HaueHus BOZJOPOJHOrO ToKasarTesisi PacTBOPOB KHUC/IOT W Ieiouei C
W3BECTHOM CTereHbI0 [UCCOLMAalK; Macchl (00BEMa, KOMYecTBa BeIeCTBA)
MPOAYKTa peakliuM, eCc/id OJHO U3 MCXO/HBIX BellleCTB /IaHO B BHUJe pacTBopa C
orpe/ie/IEHHONM MacCOBOM [[0J/ieli paCTBOPEHHOTO Bell[eCTBa WX /IaHO B M30BITKe
(MMeeT TIpUMeCH); [OJM BBbIXOZA TPOAYKTa peakiuH; OO0BEMHBIX OTHOIIEHUHN
rasos;

c(hOpMUPOBAHHOCTb yYMEHHWM: CaMOCTOSITE/IbHO TJIAHUPOBAaThb U MPOBOAUTH
XUMHUECKUA  JKCriepuMeHT  (MpoBefieHWe  peakiii  HWOHHOro  oOMeHa,
MOATBEP)KJeHEe KaueCTBeHHOI0 COCTaBa HEOPraHWYeCKUX BellleCTB, OIpe/ie/ieHre
cpefilbl pacTBOPOB BeIlleCTB C TIOMOIIbI0 WHAUKATOPOB, W3y4YeHWe BIIUSHUS
pa3nuMuHbIX  (AaKTOPOB HAa CKOPOCTh XMMWUUECKOW peakluu, pelleHue
SKCIIepUMEHTA/bHbIX 3aZlad 10 TemaM «Metamibel» U «HemeTannbl») C
cobmro/ieHrieM TIpaBW/I Oe30macHoro obpaiiieHust ¢ BeljeCTBaMH U JTabopaTOpPHBIM
obopysoBaHueM, (GOpPMYJHUPOBaTh 1jeflb  WCC/Ae[OBaHUs, TIPeJCTaBIsITh B
pa3nuMyHol (popMe pe3y/bTaThl SKCIIEPUMEHTa, aHaJIU3MpOBaTh U OLEHWBATh UX
JIOCTOBEPHOCT;



copMHUPOBAHHOCTh YMeHUi: COOMI0AATh TIPaBMIa T0J/Ib30BAHUS XUMUUeCKOU
rnocysoii ¥ snabopaTopHbIM 000pyJOBaHreM, oOOpalljeHHsI C BeIllecTBaMH B
COOTBETCTBUM C WHCTPYKIUSIMH TIO BBITIOJIHEHUIO J/1aOOpaTOPHBIX XUMHUUYECKUX
OTBITOB, JKOJIOTUUECKH I[esieco00pa3HOro TIoBeZieHUs B ObITY U TPYZAOBOM
JlesiTeTbHOCTU B 1e/IsIX COXPaHeHHWsI CBOEro 3/0POBbSl, OKPY’Karolllel TpUpOJHOU
cpeibl U [JOCTW)KEHUS] e€ yCTOWUMBOIO pasBUTUS, OCO3HaBaTh OMAaCHOCTh
TOKCHAYECKOTO JIeHCTBHS Ha >XKMBbIe OPraHU3MbI OTpe/ie/IEHHbIX HeopraHuueCKUX
Bell[eCTB, MOHMUMas CMbIC/ nokasaresns [1IK;

chOpMUPOBAHHOCTh YMEHHUM: OCYIIEeCTB/SATh 1le/ieHarpaBieHHbId TMOUCK
XUMHUUeCKON MHGOpMAI[MU B Pa3/IMUHBIX UCTOYHUKAX (Hay4Has U yueOHO-HayuHast
JMTepaTypa, CpeficTBa MacCoOBOM MH(OpMaLy, VIHTepHeT U Apyrue), KpUTUYeCKH
aHa/IM3MPOBaTh XMMUYECKYy0 MH(opMallvio, repepabaThiBaTh €€ W HCIO/Ib30BaTh
B COOTBETCTBUU C ITOCTaBJIeHHOH yueOHOM 3azaueii.



TEMATHNUYECKOE IVNTAHUPOBAHHWE

10 KJIACC
KoinyecTrBo yacos D/IeKTPOHHBIE
Ne HaumeHoBaHMe pa3/je/ioB U Kontponsusie | TIpakruueckue (yudpossbie)
n/m | TeM NporpaMmbl Bcero oOpa3oBare/bHbIE
paboTsI paboThI
pecypcsl
Paspen 1. TeopeTnueckue 0CHOBBI OPraHUYeCKOM XUMUH
[IpegmeT opraHnyeckoun
. Teo cTpoe
11 XUMUH pUsi CTPOEHHUS } 73 0 0
OpraHuyYecKux CoeJUHeHun A.
M. Bytneposa
Nroro nio pa3geny 23
Pa3pen 2. YrieBopopoabl
IT
51 pefie/ibHble YT/IeBOJOPO/bI 1 0 0
— aJIKaHbl, L{UK/I0a/IKaHbI
HenpepenbHble
2.2 YIJIeBOAOPO/bI: alKeHbl, 20 0 1
a/IKa/IneHbl, aJIKUHbI
A
53 poMaTHYecKue 1 0 0
yIJ1IeBOJOPO/AbI (apeHbl)
ITpupoHbIE UCTOUHUKHA
2.4 yIJIeBOZOPOJOB U UX 3 0 0
nepepaboTKa
r
55 aJI0reHIIPOU3BO/IHbIE . 1 0

yTJIEBOZIOPOZIOB




Nroro no pa3peny 52

Pazpgen 3. Kucnopogcogepxaijye opraHudecKvie coefuHeHus

3.1 Crinptsl. deHon 15 0

Kap6oHubHbIe COeMHEeHNS:
a/IbJieru/ibl U KeTOHBI.

3.2 19 1
KapbOoHOBbIE KUC/TOTHI.
CnoxxHble 3¢upbl. JKUpsbI
3.3 YT/1eBOIbI 10 0
WNroro no pa3peny 44

Pazpgen 4. A3oTcoepikainue opraHuuecKue coeuHeHs

41 AMUHBI. AMUHOKUC/IOTEL. 37 1
benku
Wroro no pa3peny 37

Pa3pen 5. BeicOKOMOJIeKy/IApHbIe COeAUHEHUA

51 BricokomoiekynsipHbie 14 0
COeJIJHeHUs
5.2 0 0
Wroro no paszeny 14
OBIIEE KOJIMYECTBO YACOB 170 3

I10 ITPOI'PAMME




11 K/TACC

KounuecTBO YacoB

JJIEKTPOHHBIE
HaumeHoBaHue
Ne (uudposrbie)
pas/iesioB M TeM Kontponbhbie | IlpakTuueckue
n/n Bcero obpa3oBare/bHbIe
NporpamMmMsbI paboThI padoThI
pecypchl
Pa3pen 1. Teopernueckrie 0CHOBBI XMMHUM
Ctpoenue aToma.
[Tepuoanueckuit
3aKOH U
1.1 [Tepyoanueckas 9 0 0
CHCTeMa XMMUYEeCKHUX
anemeHToB /1. U.
MenpesneeBa
Crpoenue BelrecTsa.
1.2 MHoroob6pa3ue 11 1 0
BellleCTB
X eckue
1.3 VMIHECR 19 1 3
peakLyu
Ntoro no pa3peny 39
Pa3pen 2. Heoprannuyeckas XuMus
2.1 Hewmetanbl 60 1
2.2 Mertasibl 44 1
Nroro no pa3peny 104
Pazpgen 3. Xumus ¥ )Ku3Hb
3.1 MeTozbl ITO3HAHUS B 27 0 0




XUMUU. XUMUS U

JKU3HBb
Wroro no pa3peny 27
Haspanue mopy/is
Ha3Banue mopyJis
OBIIEE KOJIMYECTBO 170

YACOB II10 ITPOI'PAMME







IIOYPOYHOE IVIAHUPOBAHUE

10 KJIACC
Kosmuecrso vacos DJIeKTPOHHBIE [U(POBbIe
Ne n/m Tema ypoka
Bcero oOpa3oBarTe/ibHbIE pecypchl

1 [TpesMeT 1 3HaUeHVe OPraHUYeCKOU XUMUH. 1
5 [TpyuyHBI MHOr000pa3sys OpraHuyecKux 1

COeIMHEHMH .
3 PerieHue 3a/1au Ha ycTaHOB/IeHUe (hopMyi 3

yriieBo40opoJa0B.

ONeKTPOHHOe CTPOeHHe aToMa yryiepoja
4 (ocHOBHOE U BO30Y>KZIEHHOE COCTOSIHUS). 1
BaneHTHbIEe BO3MOKHOCTH aToOMa yrjepoja

XuMunyeckasi CBsi3b B OpraHMueCcKUx
coeHeHUsIX. MexaHU3Mbl 00pa30BaHMUS

> KOBAJIEHTHOM CBSI3U, CITIOCOOBI pa3pbiBa 1
CBsI3en

6 Teopust CTpoeHUsI OpraHuveCcKUx 1
coenuHenuii A. M. BytnepoBa

. CTpyKTypHast TeOpUsi OpraHn4YeCcKux 1

CcoeIMHEeHUM

Bubl UsoMepuu: CTpPyKTYpHas,
8 MIPOCTPaHCTBeHHas1. DJIeKTPOHHbIE 3(h(HeKTEhI 1
B MOJIEKYJlaX OpraHu4eCcKUx CoeJuHeHUH

OneKTpoHHbBIe 3(PPeKThl B MOJIeKY/1ax
OpraHUYecKUX CoeJMHEeHUN

OcHOBHBIE K/1aCChI OpraHn4YecKux

10 o
COeIMHEHNH . I'omosiornueckue psAObIL.




[TpeacraBieHue o KaacCU(MUKAILUU U

11 cucreMarrueckass HomeHknatypa (IUPAC)
OpraHyUYeCcKHX BeleCTB

1 Knaccudukarus peakijuii B opraHn4yeckoi
XUMUHU

13 Oco6eHHOCTH U KraccuuKarys
OpraHWYeCcKUX peakLyn

14 OKHCUTENTBHO - BOCCTAHOBUTEJIbHBIE
peaki[My B OpraHnyeckou XUuMU1

15 PelreHue 3a/1au ¥ BBINOJIHEHKE YTIPA’KHEHUU
rno reMe OBP B oprannueckoi XuMuu

16 CucTremMaTH3aI[Msl ¥ 0000IIIeHe 3HaHU T10
TeMe
AnKaHbI: TOMOJIOTHYeCKUM psifi, ob1iast

17 (hopmMyna, HOMeHK/IaTypa U U30Mepus,
3/71eKTPOHHOE U IIPOCTPaHCTBEHHOE
CTpPOeHUe MOJIEKYT

18 dusnueckre CBOKWCTBA aJIKaHOB

19 XrMHUUeCKre CBOMCTBA alKaHOB

20 HaxosxaeHue ankaHoB B ripupoje. Crioco6bl
TI0JIyYeHUs U TIPUMeHeHUe a/lKaHOB

71 PerreHue 3a/1au ¥ BbINOJIHEHKE YTIPA’KHEHUU
1o teme "AJiKaHbl".
LluknoankaHsel: obiast popmyiia,

2 HOMEHKJ/IaTypa ¥ U30Mepusi, 0COOEHHOCTH

CTPO€HUA U XUMUUECKHNX CBOI\/’ICTB, CITOCOOBI
IMoJiy4yeHus 1 IIpUMeHeHue

23

dusnuecKkre U XUMHUUYeCKHe CBOMCTBA




OUKJ/I04/IKAaHOB

24

Crioco6blI 1oJTyyeHust ¥ TIpUMeHeHN
LUK/I0A/IKAHOB

25

PerieHue pacuéTHBIX 3a/lau Ha OTpe/iesieHre
MOJIeKY/ISIpHOM (hOpMYJ/Tbl OPraHUUeCKOro
BeIIleCcTBa 10 MaCCOBBIM /I0JISIM aTOMOB
3JIEMEHTOB, BXO/ISIIIUX B €70 COCTaB.
CucteMaTu3anys ¥ 000011ieHre 3HaHUH 110
Teme

26

AnKeHbI: TOMOJIOTHYeCKUH Psifi, 001Iast
(dhopmMyna, HOMeHK/IaTypa, 3/IeKTPOHHOE U
TPOCTPAHCTBEHHOE CTPOEHHEe MOJIEeKY/IL.
CTpyKTypHasi ¥ LIUC-TPaHC-U30MepHsi
alKeHOB

27

du3nueckre ¥ XUMUYeCKHe CBOMCTBA
ankeHoB. [IpaBuio MapkoBHUKOBa

28

Cnoco0Obl IMMoJ/IyueHuUd U IIpUMeHeHNne
d/IKeHOB

29

PerieHuie 3a/1au v BbINOJIHEHKE YTIPA’KHEHUU
o TeMme "AnKeHb!"

30

[TpakTrueckast pabota Ne 1 110 Teme
"[losiyyeHvie 3TH/IeHA U U3yUYeHHe ero
CBOMCTB"

31

PerieHue pacuéTHbIX 3a/lau Ha Orpe/iesieHre
MOJIeKY/ISIpHOM (hOpMYJ/Tbl OPraHUueCcKoro
BelllecTBa

32

AJ]Ka,E[I/IEHLII COHPH)KéHHbIe,
H30/IMDOBAHHbIE, KYMYJ/IMDOBdAHHBLIE.




Oco0eHHOCTH 371IeKTPOHHOTO CTPOEHHUS

XUMHUUeCKre CBOMCTBA COTPSPKEHHBIX

33
[I€HOB

34 Crioco06bI 1osiyueHUst ¥ IpUMeHeHre
anKaJueHoB
AJTKMHBI: TOMOJIOTHUECKUH Psifi, 001Ijast

35 (opmya, HOMeHK/IaTypa, 3JIEKTPOHHOE U
TIPOCTPaHCTBEHHOEe CTPOeHUe MOJIeKY/I,
(busryeckre CBONCTBA

36 XYMHUUeCKre CBOMCTBA aKWHOB

37 KauecTBeHHbIe peaKlIMM Ha TPOWHYIO CBSI3b

n Crioco0blI 1oJTyyeHust U IPpUMeHeHre
a7IKUHOB

39 Perrenvie ynpakHeHuit o tTeMam "AJIKaHbI'",
"AnkeHbl", "AJNKUHBI"

40 PerreHvie 3a/1au: pacuéThl 110 ypaBHEHHIO
XUMHUYEeCKON peakiun

41 Cucremarusarus 1 000011jeHre 3HAHUH 110
Teme "HerpezienbHble yriieBogopob”
ApeHbI: TOMOJIOTHYeCKUH psifi, obIast
dhopmMyna, HOMeHK/aTypa. JNeKTPOHHOe 1

42 IIPOCTPAHCTBEHHOE CTPOEHUEe MOJIeKYJI
OeH30/1a ¥ TOJTyO/1a, UX (PU3NUECKHe
CBONCTBA

43 XrMHUUeCKre CBOMCTBA apeHOB: peakLuy
3aMelLleHNst

44 XUMUYecKre CBOMCTBA apeHOB: peakLuu

nprucoearHeHMs, OKHMC/IEHHEe T'OMOJIOTOB




OeH3oma

45 XuMHUueckre CBOMCTBa TOMOJIOTOB OeH30/1a

46 Oco6eHHOCTH XUMUUECKHUX CBOWCTB
CTUpOJIa
Pemennie pacuéTHBIX 3a7jau Ha Orpefie/ieHue

47 MOJIEKY/ISIPHOM (hOpMYJTbl OpraHuuecKoro
Bell|eCTBa

48 CriocoObI 1oJTyueHUst ¥ IPUMeHeHHe apeHOB

49 Perenuie 3a/1au U BBITIOJTHEHUE YIIDa’KHEHUHN
1o TeMe "ApeHbI"

50 ['eHeTHyeckKas CBSI3b MeXAY pa3/InYHbIMU
KJlacCaMH yIJIeBOL0PO/ 0B
PacuéTel 10 ypaBHEHUSIM XUMUYECKHUX

51 peakruii. CucteMaTH3anys U 00001eH1e
3HaHWM M0 TeMe

52 [TpupogHbIii ra3. [TonyTHbIe HeTsIHBIE ra3bl

53 KameHHbII yro/ib ¥ IPOAYKTHI €ro
nepepaboTKH
HedTb 1 criocobrI eé riepepaboTKH.

54 [TpuMeHeHMe TIPOIYKTOB TiepepaboTKu
HedTH

ec ['eHeTHyecKas CBSI3b MeXy pa3InYHbIMU
KJIaCCaMH yTIJIeBOJ0PO/IOB
["ajloreHONpPOU3BO/IHBIE YI/IEBOAOPOJOB:

56 3/IeKTPOHHOE CTPOeHHe; peakLiuu
3aMelLeHUs rajaoreHa

c7 [HevicTBre 1jenouel Ha

raJIoreHNpon3Bo/IHbIe. B3anMoeticTBre




AUTra/IOreHa/JIKdHOB C Mdl'HHMEM U [TUHKOM

58

CucremaTusalus U 00001[eH1e 3HAaHUI 110
1 1y
paszesny "YryieBogopoabl”

59

KonTponbHast paboTa 1o Teme
"YrneBogoponnbr"

60

Awnanu3 omMb0K ¥ KOPPEeKIUS 3HAHUH 110
TemMe "YTJIeBOAOPOAbI"

61

[TpenenbHbIe OJHOATOMHBIE CITAPTHI:
TOMOJIOTUYeCKUi psif, ob1mas popmyiia,
CTpOeHre MOJIeKY/1, U30MepHs,
HOMeHK/IaTypa, Kiaccudukaius,
(v3nuecKre CBOMCTBA

62

XUMHUUecKre CBOMCTBa Npeie/bHbIX
OZIHOAaTOMHBIX CIIMPTOB

63

[TpakTrueckasi pabota Ne2 o Teme
"XuMHuueckye CBOMCTBA 3TaHo/a"

64

Crioco0bI TMoJsIyueHud U IIpuMeHeHNne
OJHOAdTOMHBIX CITMPDTOB

65

Pemmenue 3a1a4 1 BBITIOJIHEHUE YIIPDA)KHEHUMN
no teme "Criipthl”

66

[TpocThie 3¢Upbl: HOMEHK/IAaTypa U
H30MepHsi, 0COOEHHOCTH (DHU3NUECKUX U
XUMHUUECKUX CBOMCTB

67

MHoroaTomMHbie CIIUPTHI: 3TUIEHTTTMKOJIb U
TJIMLEPUH, UX (pU3nueckre U XUMUUeCKHe
CBOMCTBA

68

[MpakTrueckast pabota Ne3 o Teme
XuWMHUecKue CBOWCTBA MHOTOATOMHBIX




CITIUPTOB"

Crioco6blI 1oJTyyeHus 1 IpUMeHeHre

69 MHOT0aTOMHBIX CITUPTOB

70 deHOM: CTpOeHKe MOJIEKYIbI, (PU3NUecKue
cBoticTBa. TOKCUUHOCTH (heHOMA

71 Xumuyeckue cBorcTBa deHosa

7 Crioco06bI 1o/TyueHHst ¥ IpUMeHeHre
(heHona
[MpakTryeckast paborta Ne 4. PelieHne

73 5KCIepUMeHTa/IbHbIX 3a/iau 10 TeMe
"CnupThl ¥ eHosb"
BbinosHeHWe yripa)KHeHUH 110 Teme
"CnupThl ¥ eHOobI" Ha COCTaB/ieHHe

74 ypaBHEHM peakLiii , COOTBETCTBYIOIIUX
3a/laHHBIM CXeMaM, COJleprKalliuM
HeH3BeCTHbIE BelllecTBa.

7 Cucremarusanus 1 000011[eHre 3HAHUH 110
Teme
Anbaeruzibl U KeTOHBI: 3/IEKTPOHHOE

76 CTpOeHre KapOOHUIbHOM IPYTIIThI;
rOMOJIOTUYeCKHe psiibl, o01as popmyiia,
r30Mepusi U HOMeHK/IaTypa

77 Anbaeruzibl U KeTOHBI: (pU3UUYecKue
CBOICTBa; peakLyy MpUCoeIMHeHNs

78 Peakijuu oKuc/IeHUs 1 KaueCTBeHHbIe
peakiuu aibJerujjoB U KeTOHOB

79 CriocoObI 1oJTyueHUs ab/IETUIOB U KETOHOB

80 [TpakTrueckast pabota Ne5 o Teme




"TTosiyueHre YKCYCHOM KHUC/IOThI U U3yUeHre
eé cBoucTB"

81

O/ITHOOCHOBHBIE TIpe/ie/bHbIe KapOOHOBBIE
KHUC/I0ThI, 0COOEHHOCTU CTPOEHHS UX
MOJIEKY

82

Vi3omepusi 1 HOMEHK/IaTypa KapOOHOBBIX
KUCJIOT, UX (pr3nueckuie CBOMCTBA

83

XuMHUYeCcKre CBOMCTBA npeaejbHbIX
OJJHOOCHOBHBIX Kap60HOBI:IX KHUC/IOT

84

OcobeHHOCTH CBOMCTB MypaBbUHOM
KUC/IOTBI. MHOTroo6pa3ue KapOoHOBBIX
KHCJIOT

85

OcobeHHOCTH CBOMCTB: HeTpe/ieIbHbIX U
apoMaTHUYeCcKUX KapOOHOBBIX,
IMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
KUCIOT. [IpeicTaBUTe M BBICIINX
KapOOHOBBIX KHCJIOT

86

[ToHsiTve 0 MPOM3BOJHBIX KAPOOHOBBIX
KHUCJIOT

87

Crnioco0blI MoJTyyeHus1 U IPUMEHeHHe
KapOOHOBBIX KUC/IOT

88

CnoykHbie 3¢Upbl: TOMOJIOTUYECKUH Ps/,
obimas hopmyJia, U30Mepus U
HOMEHKJIaTypa

89

du3snueckre U XMMUUECKHe CBOHCTBa
3¢upoB

90

PemieHrie pacuéTHBIX 3aZiau: TI0 yPaBHEHHUIO
XUMUUECKOHN peakLUY, Ha oripefie/ieHUe




MOJIEKYISIPHOU (POPMYJIbl OPraHUUeCKOro
BelllecTBa

91

[MpakTrueckast pabota Ne 6. Perenue
5KCIIepUMeHTa/IbHbIX 3a/iau 10 TeMe
"Kap6oHoBbie Kuc/1oThl. C/10KHbIe 3PUpHI"

92

OO6o01aroliee MOBTOPEHHE TI0 TeEMe
"Kucnopogcopepkaie opraHuyeckue
coeiuHeHUs "

93

KonTponbHast paboTa 1o Teme
"Kucnopocoepsxaiiye opraHnyeckue
coeiuHeHUST"

94

AHanu3 omboK 1 KOppeKLys 3HaHHS TI0
Teme "Kuciopogcogepykaiiue
opraHvuyeckue coeiMHeHus"

95

JKupsl: cTpoeHue, Gpusnueckue u
XUMHYEeCKUe CBOWCTBA (TUAPOIU3)

96

Oco0eHHOCTH CBOMCTB ’KUPOB, COZleprKalL{iX
OCTaTKU Helpe/ie/IbHbIX JKUPHBIX KUCJIOT.
JKupe! B ripupoje

97

Mbi/1a KaK COJIM BBICIIMX KapOOHOBBIX
KUCJIOT, UX Motottiee fieficTBue. [ToHsITHE O
CHUHTeTHYeCKUX Morolux cpeactBax (CMC)

98

['eHeTHUecKasi CBSI3b YTJIEBOOPOZIOB U
KHCIOPO/ICO/IeprKalliiX OpraHnyeCcKUx
BeI|eCTB

99

PacuéTel N0 ypaBHEHUSIM XUMHUYECKHUX
peakLuii

100

CucremaTH3al[isl ¥ 0000IIIeHe 3HaHU 110




Teme

OO61iasi XapakKTepyCTHKA YTIeBO/I0B U

101 K/1accuduKalys yriaeBo0B (MOHO-, IU- U
TO/IMCaxapu/bl)

102 MoHocaxapu/ibl: (pr3rueckKre CBOUCTBa U
Haxo)kieHue B Npupojie

103 [MpakTrueckas pabota "T'uaposu3
Kpaxmasa"

104 ITprMmeHeHNe TIIOKO3bI, €€ 3HaueHue B
JKU3HeJ|esiTeIbHOCTH OpraHv3Ma
HNucaxapuzpl: caxapo3a, MajbTo3a U

105 JakTo3a. HaxoxaeHve B mpupo/ie U
TpUMeHeHue rcaxapu/ioB
[Tonmcaxapuzibl: CTpOEHUE MaKpPOMOJIEKY I,

106 (busnyeckre U XMMUYeCKre CBONCTBa,
rpUMeHeHue

107 [ToHsiTve 06 UCKYCCTBEHHBIX BOJIOKHAX
PemeHuie pacueTHbIX 3a/jau Ha Orpe/ie/ieHue

108 [IO/IU BbIXO/a IPOAYKTa peakLyy OT
TeopeTUUeCK’ BO3MOXKHOTO

109 CucteMaTu3alys ¥ 000011ieHre 3HaHUH 110
pasgeny

110 A30T 1 cepocofiep>Kalliie COeJUHEHUS .
HutpocoeyHenus.

AMUHBI: KnaccuduKaiysi, CTpoeHue

111 MoJieKyJ1, ob1riast popmMyiia, u3omepus,
HOMEHKJ/IaTypa U (pr3nuecKue CBOMCTBa

112 XyMUUecKue CBOMCTBA anrdaTHUeCcKux




dMHWHOB

AHWIVH: CTPOEHMe aHWU/IMHA, 0COOEHHOCTH

113 XUMHUUYeCKUX CBOWCTB aHU/IMHA !

114 Cnioco6blI 1o/1yyeHus 1 IpUMeHeHre 1
anudaTHyeCcKux aMUHOB

115 ApomaTnyeckre aMUHBI. /lra3ocoeyHeHus. 3

116 Cepoopranvueckre coeiiHeHUs 2

117 ['eTepoLuk/MuecKkre coeHeHUs 2

118 [ITecTrusieHHbIE TETEPOLIUKJIBI 2

119 Perienvie 3a/1au 1 BBITIOJIHEHUE YIIPDA’KHEHUMN 2
AMVHOKUC/IOTBL: HOMEHK/aTypa 1

120 r3omepusi, (pr3rueckue CBOICTBA. 1
OTpenbHble NIPeSCTaBUTENN O-AaMUHOKHC/IOT
XUMHUUecKre CBOMCTBa aMMHOKUCIIOT, UX

121 Ouosioruueckoe 3HaueHe aMUHOKHCIIOT. 1
CuHTe3 ¥ riJpon3 MenTruzoB

129 benky Kak npupozHble NOIMMephI; 1
CTPYKTYypbI 6eKOB

123 XuMrJeckue CBOWCTBA OeKOB 1

124 CemuHap "CBsI3b CTpOeHHs OeTKOB C UX 5
OuosiornuecKuMu GyHKLIUSAME'"
A3oTcofeprKale reTepoLMKINUecKye

125 coeuHeHus. Hyk/ieMHOBbIE KUCIOTBI: 1
COCTaB, CTpOeHHe U brosioruyeckas posb

126 buosnoruueckas posib HyK/JIEMHOBBIX KUC/IOT 1

197 [TpakTrueckasi pabota Ne 4. Perierne 1

3KCIIepUMEHTA/IbHBIX 3a/d4 I10 TeMe




"A30TCojeprKalljie opraHuyecKye
coevHeHUS"

128

[MpakTrueckast pabota Ne 5. Pemienue
5KCIIepUMeHTa/IbHbIX 3a/iau 10 TeMe
"Pacrio3HaBaHre opraHiyeCcKux
coeIMHeHU"

129

O6o06r1atoiiee MMOBTOPEHKE 110 TeMe
"A30TCozieprKaliye ¥ OM0I0ruyecKu
aKTMBHbIe OpraHuyecKue BelllecTsa'.

130

KonTponbHast paboTa 1o Teme
"A3oTcozaepxKallrie opraHuyecKye
coeluHeHUST"

131

Amnanu3 omboK ¥ KoppeKLusi 3HaHUM 110
TeMe "A30TcozeprKaliie U OH0/IOTHYeCKH
aKTHWBHbIE OpraHnyecKye BelecTBa"

132

OCHOBHBIE TIOHATHUSI XUMUH
BbICOKOMOJIEKYJISIPHBIX COeJMHeHUN 1
MeTO/Ibl UX CUHTe3a —II0/IMMepU3aLus U
TIO/TMKOHZIeHCal sl

133

[TnacTMacchl. Y Tunu3anys v nepepaboTka
TJIaCTUKa

134

OnacToMepbl: HaTypa/bHbI CUHTeTUYECKHe
Kayuyku. Pesuna

135

BosokHa: HaTypa/ibHble, UCKYCCTBEHHbIE,
cuHTeThueckre. [lommeps! crieliiaabHOTO
Ha3HaueHUst

136

Pemenvie 3a1au 1 BbITIOJIHEHUE YIIPa’KHEHUMN
o teme "Ilommepsr”




IMTpakTrueckast pabota Ne 6. Perienue

137 9KCIePUMEHTAJIbHBIX 3a7lay 10 TemMe 1
"PacrniosHaBaHue nacTMacc ¥ BOJIOKOH"
O600111eHNEe ¥ CUCTEMAaTH3aIs] U3YYEHHOTO

138 Marepuaria 1o Teme "BbICOKOMOJIEKY/IsIpHbIe 1
coevHeHUs"

139 KondepeH1iys 110 3aiiyre MpOeKTHBIX 5
pabor.

140 O06o01marolijee TOBTOPEHHE TI0 KYPCY 4
"OpraHuueckasi Xumus'"
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11 K/TACC

Ne n/m

Tema ypoka

KoiuuecTBO yacoB

Bcero

OneKkTpoHHbIe IU(ppoBbIe
oOpa3oBaTe/bHbIE PecypChl

Atom. CocTaB aTOMHBIX si7iep. XMMHUYeCKUU
371eMeHT. M130Torb!

CTpoeHue 3/1IeKTPOHHBIX 000/I0UeK aTOMOB,
KBaHTOBBIE UKCIIA

Knaccugukarys XMMAUYeCKiX 371eMeHTOB
(s-, p-, d-, f-3nemenTh)

Pacripe/ie/ieHre 3/IeKTPOHOB 10 aTOMHBIM
opburansm

OneKTpOHHbIe KOH(HUIypaljui aTOMOB
3JIeMEHTOB B OCHOBHOM U B0O30Y>KJIEHHOM
COCTOSTHUM

ONeKTPOHHbIe KOH(PUTypal[ii UOHOB.
OJIEKTPOOTPHULIATE/IbHOCTh

[Teprognuecknii 3akoH U Ileproanueckas
CcUCTeMa XMMHYeCKHUX 371eMeHToB /1. U.
MeHpeneeBa, CBSI3b C COBPEMEHHOW Teopuen
CTPOEHUS aTOMOB

3aKOHOMEepPHOCTH U3MeHEeHUs CBOMCTB
XUMHUYECKHUX 37IeMeHTOB 1 00pa3yeMbIX UMU
TIPOCTBIX M CJIOXKHBIX BeLeCTB M0 TPynam
Y TIepruofiaM

CucTremMaTH3a1[|sl ¥ 0000IIIeH e 3HaHU T10
Teme

10

BI/IABI XUMHUECKOH CBS3U. MexXaHu3MbI




00pa30BaHUs KOBAJIEHTHOM CBSI3H.
BopopogHasi cBsizb. Me>XMOeKy/IsipHbie
B3aUMO/IeMCTBUS

11

BaneHTHOCTb U Ba/leHTHbIe BOSMOXXHOCTH
aToMOB. CBA3b 3/IEKTPOHHOU CTPYKTYDbI
MOJIEKYJI C UX FeOMeTPUUeCKUM CTPOEHUEM

12

Hpe,qCTaB]'IEHI/IH O KOMITJIEKCHBIX
COoeMHEeHHUAX: COCTaB U HOMEHK/IATypad

13

BeltiiecTtBa MOEKY/ISIPHOTO U
HEMOJIEKY/ISIPHOTO CTpOeHusl. TUmbl
KPHCTa/JTNYeCKUX pelleToK U CBOMCTBa
BellleCTB

14

[ToHsTHE O JUCTIEPCHBIX CUCTEMAX.
[TpencraBieHue 0 KOJJIOMAHBIX pacTBOpax

15

VicTiHHBIE pacTBOPBI: HACBIIIIEHHbIE U
HEeHaChbll|eHHble, PACTBOPUMOCTb.
Kpucrannoruzaparst

16

Crnioco6bI BbIpa)KeHHst KOHLIeHTPALIUH
pacTBOpOB

17

PemeHue 3a/1a4 C MCI0/Ib30BaHKEM MOHATHN
""MaccoBas [10Ji paCTBOPEHHOT0 BelllecTsa',
"MOJIsIpHasi KOHL|eHTpauys'"

18

Knaccugukarys 1 HoMeHK/1aTypa
HeopraHuyeCcKux BelecTB

19

CucTtemMaTH3al1[|sl ¥ 0000IIIeHe 3HaHUH 110
TeMe

20

KonTponbHas pabota o Temam "CTpoeHue
aTtoma. [leproaimueckuii 3aK0H U




[Teprogrueckasi cucTeMa XMMHAYeCKUX
snemeHToB /. V1. Mengeneesa", "CtpoeHue
BelljecTBa. MHOroobpasue BeriecTs"

21

Krnaccudukaiiys XuMHUUeCKUx peakiivii B
HeopraHuuecKoW ¥ OpraHu4YecKor XUMUH.
3aKOH COXpaHeHHsI MacChl BELeCTB; 3aKOH
COXpaHeHUs ¥ TIpeBpallleHys] SHePruu Npy
XUMHUUECKUX peakKLUsIxX

22

TernioBble 3¢)(heKTbl XUMUUECKUX peakLvii.
TepMmoxumMHuecKre ypaBHeHHs

23

Bblunic/ieHus 0 ypaBHEHUSIM XMMUUYECKUX
peakLii ¥ TePMOXMMUYECKHUM YPaBHEHUSIM

24

CKOpOCTb XUMUUECKOM peakliiy, eé
3aBUCUMOCTb OT Pa3/IMYHbIX (PaKTOPOB.
Karanus n katanm3aTopbl

25

I'omoreHHsIe U rereporeHHbie peakKunu

26

[TpakTrueckast pabota Ne 1 110 Teme
"BiusiHue pa3nnyHbIX (PAKTOPOB Ha
CKOPOCTb XUMUUECKOW peakLvn'"

27

OO6paTumble ¥ HeOOpaTHUMbIe peaKI[HH.
XuMHUUeCKoe paBHOBeCHe

28

[MpakTrueckast pabota Ne 2 1o Teme
"BiusiHue pa3inuHbIX (PAaKTOPOB Ha
TI0JI0’KeHHe XUMHUUYeCKOro paBHOBeCus"

29

OnekTponuTUUecKast AUCCOIUALIHS.
CubHbIe U c1abble 371eKTPoUThl. CTereHb
JIMCCoLMaLin

30

NonHoe nipoussejeHre Bojbl. Cpesa




BOZIHBIX pacTBOPOB. BoopoaHbIi
nokasatesb (pH) pactBopa

I'upponus cosnel. Peakijum, npoTeKarolue B

31 pacTBopax 371eKTPOJINTOB
[TpakTrueckast pabota Ne 3 110 Teme

32 "XrMHyeckKre peakijui B pacTBOpax
3/1eKTPOIMTOB"
OKHCUTeTbHO-BOCCTaHOBUTE TbHbIE

33 peakiiuu. BakHelil1e OKMCIUTeNN U
BOCCTaHOBUTEJIN

34 MeTop 3/1eKTPOHHOTO (3/1eKTOHHO-UOHHOT'0)
OanaHca

35 OJIeKTPOJIU3 PaCTBOPOB M PACI/IaBOB
Bell[eCTB

36 Perienue 3a:au pa3iMuHbIX THUIIOB

37 PelieHue 3a/1au pas/iMyuHbIX TUIIOB

38 CucremaTH3alis ¥ 0000IIeHe 3HaHU T10
TemMe "XuUMHUYECKUe peakin"”

39 KontposnbHast paboTa o reme
"Xumuueckue peakiuu'
[Tono>xeHnve HeMeTa/u10B B [leproguyeckont

40 CUCTeMe XMMHUYeCKUX 371eMeHToB /1. U.
MeHzeneeBa 1 0COOEHHOCTH CTPOEHUSI UX
aToMOB. ®U3MUeCcKUe CBOMCTBA HEMETAJITIOB

41 AnnoTponusi HeMeTasI0B (Ha rpuMepe
KUCJI0pO/ia, cephl, hocdopa u yrieposa)

42 Bopopog: nonyuenue, pusnueckue u

XUMHYecKue cBoMCTBa. ['uapuibl




I'anoreHsr: HaXO)XIeHWe B IIpUpoae,

43 crocoOblI TIoTyueHust, pusnuueckre u
XUMHUUEeCKHe CBOMCTBA

44 XJjop
["anoreHoBo10po/ibl. BarkHeliive

45 KHCJIOPO/CO/IeprKalliye CoeIMHeHUsT
rajioreHoB

46 Kucnopogcozepkalue coeiJMHEHUs XJI0pa.
Okcuapl

47 Kucnopogcozepkalye coeiJMHeHNs XJI0pa.
Kucnotsl
JlabopaTopHble ¥ ITPOMBIIIIJIEHHBIE CTIOCOObI

48 rojlyueHus rajoreHos. IIpumenenue
rajioreHOB U UX COeJUHeHUN

49 XnopoBogopoz. ComnsiHasg KAC/IOTa.

50 dtop, 6pom, KO U UX COeTUHEHUSI.

£1 PemieHuie 3a/1au U BbITIOJIHEHUE YIIDA’KHEHUIN
o teme: "["ajorensr”
[MpakTrueckast pabota Ne 4. Perienue

52 9KCIepUMeHTa/IbHbIX 3a7iau 110 Teme
"T'anorensr"

53 XaJbKOTeHbI.
Kucnopos: nabopaTopHbie 1

£l TIPOMBIII/IEHHBIE CITOCOOBI MOJTyUeHwUs,
(u3nueckre U xuMuuyeckre cBoiictea. O30H.
[TpuMeHeHHe KUCI0pPO/ia U 030Ha

55 CpaBHeHHe CBOMCTB 030Ha U KUCI0pOJa

56 OKcubl U IePOKCH/IbI




57 [ToHsiTve 06 OpraHUYeCKUX MePOKCHAX.

58 Peluienue 3azau pa3siMuHbIX TUIIOB
Cepa: HaxosK/ieHHe B MPUPO/ie, CrI0COObI

59 NIOJTyYeHus1, (pU3nJecKre U XMMUYecKue
CBOMCTBA

60 CepoBoziopo/i, CymbhuabI

61 Kucnopogcozepalye coejJUHeHNs Cepbl.
Oco0eHHOCTH CBOWCTB CEPHOM KUC/IOTHBI

62 CepHUCTBIN aHTUAPUT,.

63 CepHbIi1 aHTUJPUT]
[TpakTuueckasi pabota Ne 5. PertieHue

64 JKCIepUMeHTa/IbHBIX 3a7ayu no Teme "Cepa
U eé coeriHeHUs"

65 Perenvie 3a/1au U BBITIOJIHEHUE YIIPa’KHEHUM
1o teme: "XaapbKoreHsl"

66 OJIeMeHThI [IOArPYIIIIbI a30Ta
A30T: HaxoXx/leHUe B TIPUPOJe, CII0CO0bI

67 NOJTyYeHus1, (pU3nJecKre U XMMUYecKue
CBOMCTBa. AMMMaK, HUTPU/bI

68 Ammuak
[TpakTHueckast paboTa 1o Teme:

69 "[losiyyeHvie aMmuaka 1 U3yuyeHue ero
CBOMCTB."

70 Conmu aMmmoHuUs.

71 Kucnopogcopepykaiue coejiHeHUs a3oTa.
OcobeHHOCTH CBOMCTB a30THOM KHUC/IOTHI

72 Okcupbl a3oTa.




73

A30THasg KUC/IOTA.

74 Conu a30THOW KUCJ/IOTHI.

7 [TpyMeHeHYe a30Ta U €ro CoOeJUHEHUM.
A3oTHbBIE yI00peHust
docdop: HaxOKAeHKe B TIPHUPO/Ie, CIIOCOOBI

76 nosiyueHust, GpusnyecKre U XUMUUeCcKue
cBoiicTBa. Pocuab! u pochrH

77 Oxkcugpl hocdopa, pochopcoaepixaiiiye
KUCA0Thl. Cosmm (pocopHOI KUCIOTEI

78 docdopHas KucaoTa

79 [TpumeHeHue dochopa 1 ero coeZIMHEHUIA.
docdopHble yaobpeHus

80 PerieHue 3a/1a4 ¥ BbINOJIHEHNE YIIPa)KHEHUN
I10 Teme : "DJIeMeHTbI ITOArpyMIbl a3oTa."”
IMpakTrueckast pabota Ne 6. Perienue

81 JKCIepPUMEHTa/IbHBIX 3a/jay Mo Teme "A30T
u docdop u ux coerHeHUs"
Yrnepoa: HaxoXJeHue B IIPUPOJe,

82 a/IoTponHble MoArUKaLuY; Gusnueckue U
XUMHUeCKHe CBOMCTBA, IPUMEHeHNe

83 Oxkcug yraepoga(Il), okcug yraepoga(IV),
yroJibHast KUC/I0Ta U e€ Cou

84 CoefuHeHus yriepoza. Yro/bHast KUC/I0Ta
Y ee COJIN.

85 PerieHyie 3a/1au pas/iMuHbIX TUIIOB
KpeMHuii: HaxoXieHWe B IpUpo/ie,

86 crocoObI TIoTyueHust, pU3nUecKre v

XHUMUUeCKUe CBOMCTBA




Oxkcup kpemuusA(1V), kpeMHueBast KUC/I0TAa,

87
CU/TUKAThI

88 [TprMeHeHVe KpEMHUS U €r0 COeJMHeHUM.
Crek10, ero nosiyyeHue, BU/ibl CTEK/Ia

89 Pemienne 3a7au pa3iMyHbIX TUTIOB

90 Pemenvie 3a1au U BbITIOJIHEHUE YIIPA’KHEHUMN
1o TeMe " DJieMeHThI TIOATPYIIbI yryiepoza"

91 bop u ero cBoiicTsa.

92 CucteMaTu3alys U 000611ieHre 3HaHU 110
TeMme "Hemerasnibr"

93 KonTtponbHas pabora no teme "HemeTtanibr"

94 Amnasnu3 pe3ybTaToOB KOHTPOJILHOM paboThl,
KOPPEeKIHs OIMO0K
[Tonoxenve metannos B [lepuoguueckon

95 CcUCTeMe XMMUYeCKUX 3JIeMeHTOB.
Oco6eHHOCTH CTPOeHUsI 37IeKTPOHHBIX
000J10ueK aTOMOB METaJljIoB

96 O6mue r3nyeckre CBOMCTBA METAJIIOB.
[TprMeHeHUe MeTasyIoB B OBITY U TEXHUKE

97 CninaBel MeTa/yioB. KOppo3usi MeTaslioB

98 Perienvie 3a/1au pa3/iMyuHbIX TUIIOB
OIeKTPOXUMUUECKUM PsJl HallpsDKeHUH

99 meTanioB. Ob1ye CrIocoObI MOTyYeHust
MeTaJ/l/IOB
OO011jast XapaKTepUCTHUKa MeTasuioB 1A-

100 rpynnbl [leproanueckoii cucTeMbl

XUMHWUYEeCKUX 371eMeHTOB. HaTpuii 1 Kanuit:
roJsiyueHue, pusnUecKrie U1 XMMU4YecKue




CBOMCTBa, TIPUMeHeHUe TIPOCThIX BeIecTB U
UX COeIMHEeHMI

101 Hatpuii u kammii

102 CoeliHeHMsT HATPUS U KaJlvs.
OO6r1ast xapakTepyucThKa MeTasioB I11A-
rpymrbl [lepuogrueckoli cucTeMbl

103 XUMHUUECKUX 3/1eMeHTOB. Maruuii u
KaJIbLMii: Ioy4YeHue, (pr3nueckre 1
XUMHUUEeCKHe CBOMCTBA, IPUMEHEeHHe
TPOCTHIX BeleCTB U UX COeUHEHUH

104 Marnuii u ero coeiuHeust

105 Kanb1iuii 1 ero coeiuHeHUsI

106 JKEcTKOCTB BOZBI U CTIOCOOBI €€ yCTpaHeHust

107 AntoMuHUI: TonyueHue, pusnueckue U
XUMHYEeCKHe CBOKCTBA, MPYMeHeHHe

108 CoenyHeHHs aTFOMHAHMS
AmdoTepHble CBOICTBa OKCHUJA U

109 TU/IPOKCH/IA alTFOMUHMS,
TU/IPOKCOKOMIL/IEKCHI aTFOMUHUSA, UX
TpUMeHeHUe

110 OnoBo 1 ero CBOMCTBa

111 CBHHell U ero CBOMCTBA

112 PerieHuve 3a/1au pas/iMyuHbIX TUIIOB
[TpakTrueckasi pabota Ne 7. PerieHue

113 3KCIepUMeHTa/IbHbIX 3a/jau 110 TemMe
"Mertasuibl I/1aBHBIX NOArpymnmn"”

114 OO611iasi XapaKTeprCTHKa METaJl/IOB

no6ouHbIX noArpyt (B-rpyrmm)




HepHOAHHECKOﬁ CUCTeMbI XUMHWUYECKHX
3JIEMEHTOB

dusrueckre U XUMHAYECKHe CBOKWCTBA XpoOMa

115 Y ero CoeJMHeHUM, UX NpUMeHeHre

116 CoeviHeHUs1 Xpoma
BakHenve coejiHeHUs1 Maprasiia.

117 [TepmaHraHaT Kasusi, er0 OKUC/IUTe/bHbIe
CBOICTBA

118 CoefviHeHUs1 Mapratiia

119 7Kene3o Kak XUMHUYECKUI 3/1eMEHT
dusnueckre U XMMHUUeCKUe CBOMCTBA

120 )Kejie3a v ero coefiuHeHun. [lonydyeHue u
TpUMeHeHHe CIIIaBOB JKese3a

121 CoenuHenus >xee3a

129 dusnueckre U XMMHUUYeCKUe CBOMCTBa Meau
Y eé coeIMHeHNH, UX IPUMeHeHue

123 Coenunenusi Meau. [lonyuenve MegHOTO
KyI1I0pOoCa U KeJie3HOro Kyropoca

124 dusnyeckre U XMMUUeCKre CBOMCTBA LIMHKA
U ero rnpyuMeHeHue.

125 CoenviHeHUs LIMHKA
[MTpakTrueckas pabota Ne 8. Pemenue

126 SKCIIePUMEHTA/IbHBIX 3374 I10 TeMe
"MeTasibl TOOOYHBIX MOATPyTI”

127 Cepebpo

128 3071010

129 PryTh




130 Perienvie 3a/1au pa3iMyHbIX TUIIOB 1
131 O600111eHME ¥ CUCTEMAaTH3al¥sl U3YYeHHOTO 1
Marepuasa 1o teme "Metasuibl"
132 KonTponbHast pabota o Teme "MeTtasib" 1
133 AHanu3 pe3ynbTaTOB KOHTPOILHOU paboThI, 1
KOPPEeKLIUS OIHO0K
Posib xumun B 0becrieueHNH yCTOMUHBOTO
134 pasBuTUAa yesioBeuecTsa. [ToHaTue o 1
Hay4HbIX METO/IaX UCC/Ie/I0BaHUS BEILeCTB
HayuHble npuHLMITBEI OpraHu3aLyu
135 XUMHYECKOI0 IIPOU3BO/ICTBA. 1
[TpomblIiiyieHHbIe CITOCOOBI MOy UeHHSI
Ba)KHEUIIIMX BellleCTB
136 [Tpou3BOACTBO CEPHOM KUCJ/IOThI 1
137 [Ipou3BozaCcTBO aMMHuaka 1
138 [Tpou3BoACTBO UyryHa 1
139 [IpousBoaCTBO CcTamu 1
140 [TpoMmbiIllIIeHHbIM OpraHUueCKUi CUHTe3 2
141 XUMUYecKoe 3arpsi3HeHre OKpyrKarolen 1
CpeJibl U ero Noc/e/ICTBUS
142 XuUMUS 1 3710POBbe UeIoBeKa. 1
JlekapCTBeHHbIe Cpe/iCTBa
143 Xumusi vy, Posis XMy B 0becrieueHUN 1
MUILL[eBOM 6e301acHOCTH
144 KocmeTtnueckue 1 nap@romepHbie Cpe/iCTBa. 1
BeiToBas xumus
145 beiToBas xumus 1




146 ITurmMeHTBI U Kpacku 1

147 [TpakTryeckas pabora "KpaieHue TkaHei"

148 KoHepeH1ys 110 3a11iure MpOeKTHBIX paboT 2
XuMus B CTPOUTeLCTBe. BaxkHeuie

149 CTpOUTEe/IbHbIe U KOHCTPYKLIMOHHbIe 1
MaTepuarbl

150 XuMusi B CeJIbCKOM XO035ICTBe. 1
OpraHuyeckrie U MUHEPaJIbHbIe YA00peHus

151 Heopranuueckue Matepuasibl 1

15 CucTtemaTH3aI1[|sl ¥ 0000IIIeHe 3HaHUH 110 1
Teme

153 Oco6eHHOCTH COBpEMEHHOW HayKH 1

154 Meto0/10rMs HAYUYHOTr0 UCCIeZJ0OBaHUS 1

155 W cTOUHUKY XMMUYeCKOoi nHhopMarium 1

156 O6o0rmiatoiiee MoBTOpeHue 3a Kypc 11 3
KJlacca
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