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IMOACHUTEJIBHASA 3AIIMCKA

Pabouas rporpamMMa I0 XMMHWM Ha YPOBHe cpefHero o0iiero o6pa3oBaHUs
pa3paboTaHa Ha ocHoBe ®PeznepasbHOr0o 3akKoHa OT 29.12.2012 Ne 273-®3 «06
obpasoBanuu B Poccutickoii ®emepariun», TpeboBaHHI K pe3y/bTaTaM OCBOEHUS
benepanbHON obpa3oBarebHOM TIPOrPaMMBI CpefiHero o0r111ero
obpazoBanuss(POIT COO), npexacraBieHHbIX B PefepaibHOM TOCYZapCTBEHHOM
obpa3zoBarenpHOM ctaHZapte COO, ¢ yuétom KoHileniuu TperofaBaHus
yuebHOrO TipefMeTa «XHMHs» B 0Opa3oBaTenbHBIX OpraHu3alusax Poccuiickoi
denepalliy, peasU3yIONMX OCHOBHbIe 00pa3oBaTe/ibHble TPOrpaMMbl, W
OCHOBHBIX TIOJIO)KeHUM «CTpaTerud pa3BUTHSI BOCMUTaHUS B Poccuiickoit
®egepaumu Ha nepuof a0 2025 roga» (Pacnopsbkenue IlpaBuTenbctBa P® ot
29.05. 2015 Ne 996 - p.).

XyMUsSI Ha ypOBHe YTI/yO/IEHHOTO W3y4yeHWs] 3aHHMaeT Ba)KHOe MeCTO B
CHUCTEMe eCTeCTBEHHO-Hay4yHOro oOpa3oBaHus yuamumxcs 10-11  Kkmaccos.
M3yueHue T1ipeAMeTa, peaqu3yeMoe B YCIOBUsX AuddepeHLIMPOBaHHOTO,
npoduibHOro 00yueHHs, TIpuU3BaHO oObOecreunTh 00II[e0Opa3oBaTe/bLHYI0 U
OOITeKyIbTYPHYIO TIOAITOTOBKY BBITYCKHUKOB IIIKO/bI, HEOOXOAUMYIO IS
aflariTal[ii UX K ObICTPO MEHSIFOIIMMCS YC/IOBUSIM JKU3HU B COLMyMe, a TaKXkKe IS
TIPOZIo/DKeHNsT 00yueHUsI B OpraHu3alusx TMpodeccroHa/bHOTO 00pa3oBaHus, B
KOTOPBIX XUMHUSI SIBJISIETCS OJHOUW U3 MPUOPUTETHBIX AUCLIUIIIMH.

B mnporpaMMe mno XHMWM Ha3HaueHWe TIpeAiMeTa «XUMHS» TI0/ydaer
Mo[pOOHYI0  WHTEpIIPeTaldi0 B COOTBETCTBMM C  OCHOBOIIOJIArarol[iMU
nosioxkeHusimu @I'OC COO o B3auMo0OyC/IOBIEHHOCTH TieJiel, cojeprkaHus,
pe3y/ibTaTOB 00yueHUss U TpebOBaHWN K YPOBHIO TIOATOTOBKU BBITYyCKHUKOB.
CBU/IeTe/TbCTBOMTOMYSIB/ISIFOTCSIC/I@ YOI EBBITIOTHS€MbIETIPOT PAMMOUIIOXUMUN (D
YHKIIWU:

e uH(OPMAIIMOHHO-MeTOAUYeCKasi, peasu3alds KOTOpod obecrieunBaeT
ToJiyueHre TIpe/CTaB/eHUss O LefsiX, COJlep)KaHuH, OOIeil cTpaTervuu
o0yJeHMs], BOCTIMTAaHUS U pPa3BUTHUS 00yUaroIUXCsl CPeiICTBaMU TIpe/iMeTa,
M3yuaeMoro B paMKaxX KOHKPeTHOTO MpOhuis;

e OpraHU3alMOHHO-TI/IAHUPYIOLIas, KOTOpast rpeflyCMaTpUBaeT
orpejesieHUe: TPUHLIUIIOB CTPYKTYpPHUPOBaHUSI W TI0C/Ie[0OBaTeIbHOCTH
M3yueHUs yueOHOro MaTepuasa, KOJMUYECTBEHHBIX M KaueCTBEHHBIX €ero
XapaKTepUCTUK; TOAXO0JI0B K (POPMUPOBAHUIO COZEP>KaTeJIbHOU OCHOBBI
KOHTPOJII U OIleHKH 00pa30BaTe/bHBIX AOCTIXKeHUM O0yJaromumxcsi B
paMKax WTOTOBOM aTTecTalud B (opMe eJUHOr0 TOCyAapCTBEHHOIO
9K3aMeHa M0 XUMUU.

[Tporpamma Aijist yriy0/IEHHOTO U3YUeHHUS] XUMUH:



e yCTaHAB/IVMBAaeT WHBApHAHTHOEe TIpeIMETHOe COZiepkaHHWe, 00si3aTeslbHOe
[/ W3y4yeHUsi B paMKaxX OT/AeNbHbIX TMpoQuiel, npesycMaTpUBaeT
pacripefie/ieHMe W CTPYKTypUpOBaHMe ero [0 KjaccaM, OCHOBHBIM
coZieprKaTe/ibHbIM JIMHUSIM/pa3iesiaM Kypca;

e [aéT mpHUMepHOe pacripefiejieHHe y4eOHOTO BpeMeHH, PeKOMEeHyeMOTO
JJ1s1 U3yYeHUs! OTJe/bHbIX TeM;

e TpejjaraeT TIPUMEPHYIO T10C/Te/0BaTe/IbHOCTh U3yueHus ydyeOHOTO
Marepuasa C y4éTOM JIOTUKM TOCTPOEHUs] Kypca, BHYTPUIIPEIMETHBIX U
MeXXIpeJMeTHbBIX CBsI3el;

e AT MeTOAMUYECKYH) UHTepIIpeTaLyIo Lje/iel U 3a/lau U3ydyeHus npegMeTa
Ha yr/1y6/IEHHOM ypOBHE C YUETOM COBPEMEHHBIX TIPUOPUTETOB B CHCTEME
cpepHero obimiero 00pa3oBaHUSs, COZE€P)KaTeJIbHOW XapaKTepHUCTUKU
TJIAHUPYEeMbIX —pe3y/bTaTOB OCBOEHHUSI OCHOBHOW oOpa3oBaTenbHOMN
TIPOrPaMMBI CpeHero ob11ero obpa3oBaHus (JINYHOCTHBIX,
MeTaripe/IMeTHbIX, TIPeIMETHBIX), a TaKXXe C y4éTOM OCHOBHBIX BH/IOB
yueOHO-TI03HaBaTe/IbHBIX ~ JIeMCTBUM  0Oydaroierocss TI0  OCBOEHHIO
coJlep>KaHusi TIpe/iMeTa.

[To BceM Ha3BaHHBIM MO3ULUSIM B MpOrpaMMe IO XUMHH MpPeyCMOTpeHa
TIPEeMCTBEHHOCTh C OOyuyeHHMEM XWUMHHM Ha YpOBHe OCHOBHOTO 0011ero
obOpa3oBaHMs. 3a TipeJesiaMd yCTAaHOBJEHHOW IIPOrpaMMOM 10  XUMHH
o0s13aTe/lbHOM (MHBApUAHTHOI) COCTABJISIOIEH CoZiepyKaHHs yueOHOro IipeaMeTa
«XUMHSD» OCTAéTCs BO3MOXKHOCTH BbIOOpDA €ro BapUaTHMBHOM COCTaBJISIIOLIEH,
KOTOpasi /I0/DKHa OIpeJie/IsiThCs B COOTBETCTBHMU C HarpaB/eHWeM KOHKDPETHOIO
nipodusisi 00yueHusl.

B cooTBeTCTBUM C KOHUeNTya/JbHbIMM TMoJyioKeHusMu PI'OC COO o
Ha3HaueHUW TIpegMeToB 0a30BOro U yriayOJéHHOTO YpOBHeW B CHCTeMe
mddepeHIMpoBaHHOTO 00yuYeHUsT Ha ypOBHe cpejHero o0iiero ob6pa3oBaHMs
XUMHS Ha YpOBHe YI/IyO/JIEHHOTO W3y4YeHUs HampaB/eH Ha peanu3aljiio
TPEEMCTBEHHOCTH C  TOC/JeAYIOU[MAM  3TalioM  TOJy4YeHUs]  XUMHYeCKOro
oOpa3oBaHMsI B paMKax W3y4yeHHUs CHelUaJbHbIX eCTeCTBeHHO-Hay4YHbIX W
XUMUYECKUX JUCLIUIUIMH B By3aX M OpPraHu3alfusix cpejHero mpodeccroHaaIbHOTO
obpa3zoBanusi. B 3Toil CBsi3u wu3yueHWe mpeAMeTa «XUMUs» OPHUEHTUPOBAHO
NIPeUMYIIIeCTBEHHO Ha  pacliipeHWe U yryiyb/ieHHWe  TeopeTHYecKod U
TIPAKTUUeCKOM TIO/TOTOBKK 00y4Jarolyxcsi, BbIOPABILKX OIpeie/éHHbIN TPOohub
o0yJeHMs], B TOM UHC/ie C IePCIIeKTUBOM T0C/IeYIOIIero moyueHuss XMMUUeCKOTo
oOpa3oBaHMs B OpraHU3al[usaX NpodeccuoHanbHOro oOpa3oBaHus. Hapsay ¢ 3Tum,
B cBere TpeboBanuii ®I'OC COO K IaHUPYeMBIM pe3y/bTaTaM OCBOEHUS
denepanbHOli 00pa3oBaTe/NbHOM MpOrpaMMbl  CpefiHero ooOimero o6pa3oBaHUs
v3yueHue TipefiMeTa «XUMHsS» OPHEHTHMPOBAHO Takke Ha pellleHHe 3aja4



BOCTIMTAHUS W COL[MA/IbHOTO Pa3BUTHS 00ydarommxcsi, Ha (OpMUpOBaHWE y HUX
oOI1lerHTe//IeKTyalbHbIX YMeHHH, YMeHUM paldoHaIu3alyuyd y4eOHOro TpyAa |
000011IEHHBIX  CITOCOOOB  [JIeATeTbHOCTH, HMEIIMX  MEeXAUCITUIIMHAPHBIH,
Ha/ITpe/IMeTHBIN XapaKTep.

CocCTap/sOIMMHY TIpeMeTa «XHUMHUsI» Ha YPOBHE YI/IyO/JIEHHOTO W3yueHHUs
ABJIAIOTCSA  yIyIyO/éHHBIe Kypchl — «OpraHudueckass xumusi» u  «OOijasi u
HeopraHuueckasi Xumusi». [Ipy ornpezesieHUM MOAXOA0B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COZiep)KaHusi 3THUX KypCOB B MpOrpaMMe [0 XWUMHH 3a OCHOBY
npuHATEI T0/10KeHnss PI'OC COO o pa3miuusax 0a30BOro0 M yrayOnIEeHHOTrO
yPOBHe# U3yueHus peaMeTa.

OcHoBy cogepxaHusi KypcoB «OpraHuueckas xumusi» u «OOwas wu
HEOpraHWyeckKasi XUMHsD» COCTaB/sieT COBOKYITHOCTb TMpeAMETHbIX 3HaHUU WU
yMeHUM, OTHOCSIMXCS K 06a30BOMYy YPOBHIO M3yueHHs TpeiMeTa. JTa CHCTeMa
3HAHUMN TIOy4yaeT OINpejie/IéHHOe TeopeTHUYeckoe [OIOHeHWe, TI03BOJISIolee
OCO3HAaHHO OCBOUTH CYIIeCTBEHHO Oosiblliuii  00BEM  (PaKTOOrMUECKOTro
MaTepuana. Tak, Ha yriayOsiéHHOM YpOBHe wW3yyeHHs TipeiMeTra obecrieueHa
BO3MOXXHOCTh 3HAUWTE/JILHOTO yBeJMueHusi O00bEéMa 3HaHUM O XUMHUECKUX
jjieMeHTaX M CBOMCTBaxX MX COeIMHEeHWN Ha OCHOBe pacCIIMpeHus U yriaybiaeHus
TIpe/ICTaB/eHUA O CTPOEHWM BelllecTBa, XMMUUECKON CBS3UM M 3aKOHOMEPHOCTSIX
TIpOTeKaHUs peakiyii, pacCMaTpHUBAaeMbIX C TOUKU 3PeHUs] XUMHUUYECKONH KUHEeTUKHU
U TepMOAWHAMUKH. VI3yueHue TepHOANYECKOTO 3akOHa | [lepuoauueckoi
CUCTeMbl ~ XWMHUYECKHUX  3/eMeHTOB  0asupyeTcsi  Ha  COBpeMeHHBIX
KBaHTOBOMEXaHWUYECKUX Tpe/ICTaBIeHUsIX O CTPOEHUM aToMa. XUMHUUecKas CBSI3b
00BSICHSIETCS C TOUKH 3PeHHsT SJHePreTHUecKuX M3MeHeHHUH MpHu eé oOpa30BaHUN U
pa3pylIlleHnd, a Takke C TOUKK 3peHUss MeXaHU3MOB eé oOpa3oBaHusl. V3yueHue
TUTIOB  peakiuii  JorosiHseTcs  (OpMHUpOBaHWEM  TIpeACTaB/ieHHd 00
3/IeKTPOXMMHUYECKUX MpoLieccax M 37eKTPOJIU3e paciljlaBOB U paCTBOPOB BelL[eCTB.
B Kypce opraHuueckoid XUMWU TPU PaCCMOTPEHUM DPeakKLMOHHOM CIOCOOHOCTH
coeuHEHUN yaesnsieTcss ocoboe BHUMaHKe BOMpocaM 00 3/1eKTPOHHBIX 3¢ deKTax,
0 B3aMMHOM B/IMSTHUM aTOMOB B MOJIeKYJlaX ¥ MeXaHW3MaX peakiyil.

Ocoboe 3HaueHWe UMeeT TO, UTO Ha CO/ep)KaHHWe KypCOB XUMHHU
yriy6/EHHOTO YPOBHS M3yUeHUst /JIs1 K/IaCCOB OTpe/ie/IEHHOTO Npoduis (TJIaBHBIM
obpa3oM Ha HUX CTPYKTYpy U XapakTep /OIOJHEeHWH K oOIeli cucreme
TIpeIMeTHBIX 3HAHWM) OKa3bIBAlOT B/IMSHUE CMeXHble MpeAMeThl. Tak, HalpumMep,
B COJiep)KaHUM TpeiMeTa [i/isl KJ1IaCCOB XUMUKO-(pu3ndeckoro npoduss 6osblioe
3HaueHue OyJyT UMeTh 37ieMeHThbl yueOHOro marepuasna 1o obmiedi xumuu. I1pu
W3ydyeHWH TIpeiMeTa B JJaHHOM CJiyuae akieHT OyJeT cjenaH Ha OOIIHOCTH
MeTO/IOB TI03HaHHs1, OOIITHOCTh 3aKOHOB W T€OpU B XMMHUU U B (PU3MKe: aTOMHO-
MOJIeKy/IsipHasi Teopusi (MOJieKyJisipHasi Teopusi B (hM3UKe), 3aKOHbI COXpaHEHUSs



MacChl M 5HEpPryd, 3aKOHbl TePMOAWHAMMKH, 3/€KTPOJIM3a, MpeJCcTaBAeHUsl O
CTPOEHNH BelleCTB U ApYyroe.

B TO e Bpemsi B cCoOjJepXKaHWW TpeAMeTa [l KIaCCOB XUMHKO-
6roiornueckoro nMpoduis OOJBINKA yAeTbHBIA BeC OyJeT WMeTb OpraHuuecKast
XuMus. B 39TOM ciyuae MpeAOCTaB/sieTCss  BO3MOXKHOCTH i Oosiee
00CTOATEeNILHOTO ~ PACCMOTPEHHsI XUMWYECKOW  OpraHu3al[ii  K/IeTKU  Kak
OMONOrMYecKOl CHUCTeMbl, B COCTaB KOTOPOW BXOJST, K TIpUMepy, TakKue
CTPYKTypHble KOMITOHEHTBI, KakK JIUTIHAbI, OeKH, YIeBO/bl, HYKJIeHMHOBbIE
KUCJIOTbI U Apyrue. [Ipv 3TOM 3HaHHS O COCTaBe U CBOWMCTBAX IpejCTaBUTeseN
OCHOBHBIX KJ/IaCCOB OpraHWYeCKHWX BeIIeCTB C/Iy>XKaT OCHOBOW [Jisi U3yueHHs
CYILIHOCTU MPOL[eCCOB (POTOCUHTE3A, [IbIXaHUsl, TTUII[eBapeHUs.

B mnnaHe ¢opMupOBaHUSI OCHOB HAyYHOTO MHPOBO33DEHUS], OCBOEHUS
o0ITleHayYHbIX METO/IOB TTI03HAHUS U OIbITA IMPAaKTUUeCKOro MPUMeHeHUs] HayYHbIX
3HaHUW HM3yueHue rpeaMeTa «XUMHUs» Ha YyriayOJéHHOM YpOBHE OCHOBAHO Ha
MEXXIIPe/IMETHBIX CBSI3SIX C YyueOHBIMM TIpeJiMeTaMH, BXO/SIIMMU B COCTaB
npeMeTHBIX obOsacteii «EcTecTBeHHO-HayuHble TpeAMeTbl», «MareMaTukKa |
vHbopmaTuKa» U «PyCcCKuil SI3bIK U IUTepaTypa».

[Tpy wm3yuyeHun yuyeOGHOro mnpeamMeTa «XHMHS» Ha YIIyOJIEHHOM YpOBHE
TaK)Ke, Kak Ha YPOBHE OCHOBHOT'O U cpejiHero obiero oopa3oBanusi (Ha 6a30BoM
YPOBHE), 3a/lauel MepBOCTEeNeHHOM 3HAaUYMMOCTHU SIB/ISIeTCs ()OpPMUPOBaHHWE OCHOB
HayKM XWMHM KakK 00/1acTd COBPEMEHHOTO eCTeCTBO3HAHUS, ITPAKTHUUeCKOMH
JesiTeNTlbHOCTU Ye/lI0BeKa U OJJHOTO 13 KOMITIOHEHTOB MUPOBOM KYJIbTYphI. PelieHue
3TOM 3a/laud Ha yIVIyOJIEHHOM YypOBHe W3yueHUs TMpeaMeTa IpeAriosaraer
peanu3alvio TaKuX Liesieu, Kak:

e (¢dopMUpOBaHMe TIpeACTaB/eHUM: O MaTepuaJibHOM eJWHCTBE MUPa,
3aKOHOMEPHOCTSIX U TTI03HaBaeMOCTH SIBJIEHUM MPUPOJbI, O MECTe XUMUU B
CHUCTeMe eCTeCTBeHHbIX HayK M eé BeAyllell poiud B obecrieueHHH
YCTOMUMBOTO  pa3BUTHS  UeJiOBeUeCTBa: B peIlleHWHd  IpobsieM
9KOJIOTMYECKOM, SHEpreTHUeCKOW U IMUIleBOoi 0e30I1acHOCTH, B Pa3BUTHUU
MeJULMHBI, CO3JaHUU HOBBIX MaTepuasioB, HOBbIX UICTOUHHUKOB SHEPTUH, B
obecrieueHHWH palMOHABLHOTO TIPUPO/OINO/Ib30BaHus], B (HOPMHPOBAHUU
MHUPOBO33peHUsI W 00Ieli Ky/JbTyphl Ue/lioBeKa, a TaKKe IKOJIOTHYECKH
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 3/J0POBBIO Y TIPUPOJHOU Cpejie;

e OCBOEHME CHCTeMbl 3HaHWM, JieXAalUX B OCHOBE XHWMHUUYECKOMU
COCTaBJISIFOIIIeN eCTeCTBeHHO-HayUHOW KapTHHbI MUpa: (yHZaMeHTa/TbHbIX
TIOHATUM, 3aKOHOB W TEOPUM XUMHWH, COBPEMEHHBIX IMpe/JCTaB/JIeHUN O
CTPOEHMH BellleCTBA HA pa3HbIX YPOBHSIX — aTOMHOM, WOHHO-
MOJIEKYJ/IIDHOM,  HaZMOJIEKY/ISIDHOM, O  TepMOJAWUHAMUYECKUX U
KWHETUYECKUX 3aKOHOMEPHOCTSIX MPOTeKaHHUs XUMWUYEeCKUX peakldid, O



XUMHYeCKOM PaBHOBECHH, PACTBOPAX U AMCIIEPCHBIX CUCTeMax, 00 o0Imx
HayYHbIX MMPUHLIUMNAX XMMUYEeCKOT O MPOM3BO/ICTBA;

e (opMHpOBaHUE y oOyyJarormxcs 0CO3HAHHOT'O TTOHUMaHUS
BOCTPeOOBAHHOCTH CHUCTEMHBIX XWMWYECKHWX 3HaHWUH i OObSICHEHHs
K/TIOUEeBBIX Held ¥ mpobseM COBpeMeHHOW XWMUH, [ OObSCHeHHs U
TPOTHO3UPOBAHUSA SIBJIEHWH, WUMEIOLUX eCTeCTBEHHO-HAay4YHYH0 TIPUPOAY;
I'PaMOTHOTO pellieHus TIpo0/ieM, CBSI3aHHBIX C XUMUeM, POrHO3UPOBaHUSI,
aHa/IM3a U OI[eHKU C TIO3UIMM 3KOJI0rMUecKoi 6e30MacHOCTH MTOC/Ie/[CTBUH
ObLITOBOM U IIPOU3BOJCTBEHHOM /[IeATeJIbHOCTH UeJI0BEeKa, CBSI3aHHOM C
XUMUUECKUM  TIPOM3BOZCTBOM, WCIIO/Ib30BaHWEM U  IepepaboTKoi
BellleCTB;

e yriybseHWe  TIpe/iCTaBeHWM O  HAyuyHbIX  MeToJaxX  II03HaHMS,
HeoOXOAUMBIX fyii TpUoOpeTeHUss YMeHHN OpUeHTHPOBAaTbCS B MHPe
BelIeCTB U OOBSICHEHUS] XUMHWUECKUX sIBJIeHWH, HWMEIOIUX MeCTO B
TIpUpo/ie, B MPAKTUUYECKOU /1eITeIbHOCTU U TTOBCeJHEBHOM >KU3HU.

B maHe peanusaiuu nepBOOUYepeHBIX BOCIUTATENbHBIX Y PAa3BUBAIOIIUX
GYHKIMM 1[e/IOCTHOM CHCTeMbI CpefiHero o0iiero oOpa3oBaHUs TIPU W3yUeHUH
npegMeTa «XuUMHUS» Ha yIVIyOJEHHOM ypoBHe 0COOyH0 — aKTyalbHOCThb
rpyuoOpeTaroT TakKye 1ie/iM U 3aflaui, Kak:

e BOCMUTaHWe YOEKJEHHOCTH B TI03HABAEMOCTH SIBJIEHUM IIPUPO/IBI,
yBaKEHHsI K TIPOL[eCCY TBOpPUeCTBAa B 00/IaCTH TeOpeTHUeCKUX U
TIPUK/IaJHbIX MCC/IeJOBaHUMA B XWMMHUH, (DOPDMUDOBaHUE MUPOBO33DEHUS,
COOTBETCTBYIOILIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKU;

e pa3BUTHE MOTHMBAMM K OOyueHHI0 U TI03HAHWIO, CIIOCOOHOCTeNH K
CaMOKOHTPOJIKO W CaMOBOCIIUTAaHWID  HA  OCHOBE  YCBOEHMS
o0111eUe/I0BeUeCKUX 1[eHHOCTEH;

e pa3BUTHeE TO3HABaTeIbHbIX UHTEPECOB, UHTE/IEKTyabHbIX U TBOPYECKUX
criocobHoCTe oOyuaroluxcs, (GopMHUpOBaHHE y HHUX CO3HATeTbHOTO
OTHOIIIeHHSI K caMo00pa30BaHWIO U HeNpephiBHOMY 00pa30BaHMIO Kak
YCJIOBUIO YCHENIHOM MpodecCHoHaTbHOM U 00II[eCTBeHHOM e TeTbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3/[0POBbI0 M TOTpPeOHOCTH B
37I0POBOM 00Opa3se >KW3HY;

e (¢dopMUpOBaHHWE yMeHUM U HAaBBIKOB pPa3yMHOI'O IIPUPOZOIIO/Ib30BaHus,
pa3BUTHE IKOJIOTHUECKON KYJIbTYPbl, TPUOOpeTeHHe OrbITa 0011[eCTBeHHO-
T0/Ie3HOM 3KOJIOTUUECKOM JiesiTe/TbHOCTH.

OO0i11jee UKCIO YacoB, MPeAYCMOTPEHHBIX [/ U3yUeHUs] XUMUU Ha yry0/eHHOM
ypoBHe cpeziHero obiiero obpa3oBanus, coctaser 204 yac: B 10 kmacce — 102
yaca (3 uaca B Heziest0), B 11 knacce — 102 yacoB (3 yaca B HeJje/to).



COAEPXAHUE OBYUEHUA

10 KJIACC

OPTAHNYECKAS XUMUA

TeopeTuyeckyne 0CHOBbI OPraHMUeCKON XMMHH.

[lpegMeT W 3HaueHWe OpPraHUUeCKOM  XWMWM, [IpeJiCTaB/ieHue O
MHOT000pa3uu OpraHu4YeCKNX COeUHEeHUM.

ONeKTpOHHOe CTpOeHWe aToMa yrjepojia: OCHOBHOe U BO30yKAEHHOe
COCTOSIHUA. BasieHTHble BO3MOXXHOCTM aToma yriepoja. XuMHWuecKasi CBSi3b B
OpraHUYeCKUX COeJMHEeHUsX. Tumbl THOpPHAW3ALMM aTOMHBIX OpOWTaneu
yriepozia. Mexanu3mbl 06pa3oBaHUs KOBaJIeHTHOMN CBsi3u (0OMeHHBIN U JOHOPHO-
aKLeTITOPHBINM). TWIbl TiepeKphIBaHUS AaTOMHBIX oOpOWTanei, o- U T-CBS3W.
OpuHapHasi, BOMHAs U TpoiHas CBs3b. CriocoObI pa3phiBa CBsi3ell B MoOJIeKy/iaxX
opraHuueckvux BeiecTB. [loHsaTHe o cBOOOJHOM pajuKaie, Hykieopusie u
snekTpoduIe.

Teopust CTpoeHHs OpraHuueckux coeguHeHnt A.M. bBytnepoBa wu
COBpEMeHHbIEe TIpe/ICTaB/IeHHs O CTPYKType MOJIeKyJ/l. 3HaueHUe TeOpUr CTPOeHUs
OpraHhuecKux CoefiuHeHWW. MoneKyasipHble W CTPYKTypHble  (hDOPMYJIBI.
CtpykTypHble ¢GOpMy/nbl pa3lWUHbIX BHUJOB: pa3BEpPHYTas, COKpalléHHas,
ckeneTHasi. M3omepusi. Buabl wW30oMepum: CTPYKTypHasi, IPOCTPAHCTBEHHasl.
OnekTpoHHbIe 3P(deKTbl B MOJIEKYy/IaX OPraHUUeCcKuX COeMHEHUM (MHAYKTUBHBIN
Y Me30MepHbIA 3(PPeKTHI).

[TpesacTaB/ieHre O KaacCU(PUKALMU OpraHWYecKux BellecTB. [loHsiTHe O
dbyHkuMoHanbHOU rpymnmne. ["'omosorus. ["'omosioruueckue psigbl. CucTeMaThyecKkas
HOMeHK/aTypa opraHudeckux coeauHeHuid (IUPAC) u TpuBMa/ibHble Ha3BaHUS
OT/le/IbHBIX TIpe/ICTaBUTE/IEM.

OcobeHHOCTH W Kiaccu(UKaiysi opraHuyeckux peakijuii. OKuC/IATeTbHO-
BOCCTAHOBUTE/IbHbIE PEaKLIMU B OPraHAYeCKOU XUMUH.

OKCIepuMeHTa/lbHble MeTOZlbl M3Yy4YeHHs BelleCTB U UX [peBpalleHUi:
O3HaKOMJIeHHe C oOpa3ljaMu OpraHUYecKUX BEIIeCTB W MaTephajaMd Ha HX
OCHOBE, OMbITHI MO TMpEeBpAallleHUI0 OpraHUYeCKUX BeleCTB IpPU HarpeBaHUU
(ry1aBsieHye, OOyrIMBaHHe W TOpPeHHe), KOHCTPYHPOBAHHE MOJeIed MOeKYT
OpraHhYeCcKuX BeLeCTB.

YraeBogopopasl.

Ankanbl. ['omonoruueckuii psifi ankaHoB, o0bijast hopMysia, HOMeHK/IaTypa u
n30Mepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIeKY/ aJKaHOB, SP°-
rubpuan3alys aTOMHbIX opOuTanell yriepoja, o-CBsisb. Pu3nyeckue CBOWCTBA
aJIKaHOB.



XWMHUYeCKre CBOMCTBA aJKaHOB: peaklWW 3aMelleHusi, M30Mepu3alvu,
JlerupUPOBaHus, LWKIM3aluK, TTMPOJIn3a, KpeKrHra, ropenus. Ilpeacrasienve o
MexaHU3Me peakLMi paJuKaJbHOIO 3aMelLeHus.

Haxosxzaenuve B npupoie. CriocoObl 1osiyueHUst ¥ IpUMeHeHre aTKaHOB.

Lluknoankauel. O61jasi hopMysia, HOMeHKIaTypa U uzomepus. Oco6eHHOCTH
CTpPOEHUS] M XUMUUECKHX CBOMCTB MasbiX (LMK/IOMPOMNaH, LUK/I00yTaH) W
OOBIUHBIX (LJMK/IOTMEeHTaH, LIMK/IOreKcaH) LMK/I0anKaHOoB. CrocoObl MOoayuyeHUs U
TIpUMEHeHUe 1[UK/I0a/IKaHOB.

AnkeHbl. ['omMosiornyeckuii psifi afikeHOB, oOiasi (opmysa, HOMeHK/IaTypa.
DJIEKTPOHHOE ¥ TMPOCTPAHCTBEHHOE CTPOEHHWE MOJIeKY/l — ajKeHOB, Sp’-
rubpuav3anys aTOMHBIX opOuTanell yriepoja, o- U Ti-CBsi3u. CTPYKTypHasi U
reoMerpuyeckass (Luc-TpaHc-) wusomepus. Du3nyecKue CBOMCTBA aJIKEHOB.
XWMHUYeCKre CBOMCTBA: PeakLUM TPUCOEeJIUHEHUs, 3aMeLleHUs] B O-TI0JIOXKeHHe
TPy JBOMHOM CBSI3W, TMOJMMepH3ald U OKuciaeHus. [lpaBuino MapKOBHUKOBa.
KauecTBeHHbIe peakliy Ha JBOWHYIO CBsi3b. CIOCOOBI MOJ/yueHusi U NpUMeHeHue
a/IKeHOB.

Ankanuensl. Knaccudukaius ankagueHoB (COMpsyKEHHbIE, M30/IMPOBaHHbIE,
KyMyAupoeaHHble). Oco0eHHOCTH 37IeKTPOHHOT'O CTPOEHUSI U XMMUUeCKUX CBOMCTB
COTpsKEHHBIX  AueHoB, 1,2- u  1,4-npucoegvHenue.  Ilonmmmepusarys
COTIPSDKEHHBIX AeHOB. Crioco0bl TIOTyUYeHsl ¥ IPUMeHeHte aTKaJiieHoB.

Ankunbl. ["'oMonoruueckuii psij, aTKMHOB, 00irias popmysia, HOMeHK/IaTypa 1
M30MepUsi. DJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHHWE MOJIEKYJ aJIKWHOB, Sp-
rubpur3alys aTOMHbIX opbuTtaseit yriepoja. dusnyeckue CBOWCTBA aJKUHOB.
XyMHUYecKre  CBOMCTBA:  peaklMyd  [pPUCOeAUHEHMs,  JUMepusalud |
TpUMepH13aluK, OKUCAeH . KUC/IOTHbIe CBOMCTBA aTKMHOB, UMEIOLMX KOHL[EBYIO
TPOIHYIO CBsi3b. KauecTBeHHbIe PeakIMM Ha TPOMHYHO CBsi3b. CIOCOOBI MOTyUYeHUs
Yl TIpUMEHeHUe aJIKWUHOB.

ApomMarnueckue yrieBogopozpbl (apenbl). ['omonorvueckuid psifi apeHoB,
ob1iast hopMmyia, HOMeHK/IaTypa U U30Mepus. JJeKTPOHHOe W TTPOCTPAHCTBEHHOE
CTpOeHWe MoOJieKy/ibl OeH3o0/a. Pu3nyeckue CBOMCTBA apeHOB. XHMHYeCKHue
CBOICTBa O€H30/1a 1 ero TOMOJIOTOB: peakijuu 3amellleHrsi B 0eH30/IbHOM KOJiblie U
yIJIeBOLOPOJHOM pajuKaje, peakLuu IIPUCOeJVHeHUs, OKUC/IeHWe T[OMOJIOrOB
Gen3omna. IlpencraBnenve 006 OpHEHTUPYIOIEM [JEeMCTBUM 3aMecTUTeNleld B
0eH30/IbHOM KOJIbIle Ha TIpUMepe ajKWIbHBIX PpaZUKaoB, KapOOKCU/IbHOM,
T'U/IPOKCUJIHOW, aMWHO- ¥ HUTPOTPYIIbl, aTOMOB TrasioreHoB. Ocob6eHHOCTU
XUMUYECKUX CBOMCTB cTupofa. [lomiMepusanus ctrposa. Croco0bl MomydyeHus: u
TIPUMEHeHne apOMaTUYeCKUX yI/IeBOJOPO/IOB.

[Tpupoanbiii ra3. [TonyTHele HedTsiHbIe ra3bl. HedTh U eé mpoucxoxieHue.
KaMeHHbIN yronb U NpoAyKThl ero nepepaboTku. Criocobbl rnepepaboTku HeTH:



TeperoHKa, KpPeKWHr (TepMUYecKul, KaTaJIuTUYeCKuil), pU(OPMUHT, MUPOIU3.
[TpoaykThbl epepaboTKu HePTH, WX TPUMeHeHNe B IPOMBIILJIEHHOCTH U B OBITY.

['eHeTHUeCKas CBSI3b MEX/Y Pa3/IMUHBIMU K/lacCaMH yT/I€BOAOPO/IOB.

ONeKTPOHHOe CTPOeHMe TajIoreHIIPOU3BO/HBIX YTIJIeBOZOPOAOB. Peakiuu
3aMellleHMsI TajoreHa Ha TUAPOKCOTPYMMy, HUTPOTpynmy, LMAHOTPYIIIY,
amuHorpynny. [lelicTBe Ha Tra/JIOTeHNPOM3BO/HbIE BOJAHOTO W CIHUPTOBOTO
pacTBopa IIénoud. B3aumozencTBUe AurajoreHajJkaHOB C MarHheM U LIUHKOM.
[Tonstue 0 MeTasyI00praHuYeCcKrux COeJIMHEeHUSIX. Vcrionb3oBanue
raJIOTeHTIPOM3BOHBIX  YIJIEBOJIOPOZIOB B OBbITY, TeXHWKe W TIPU CHUHTe3e
OpraHuYecKuX BeIleCTB.

OKcrepuMeHTa/lbHble MeTOZlbl M3Yy4YeHHsl BellleCTB U WX [peBpallleHUi:
v3yueHue (pHU3MYEeCKUX CBOUCTB yTJIEBOJIOPO/IOB (PaCTBOPHUMOCTH), KaueCTBEHHBIX
Peakiiii yI/IeBOJIOPOZIOB Pa3IMUHbLIX KaaccoB (obeciiBeuriBaHHEe OpOMHOM WM
VOHOM BOJbI, pacTBOpa IepMaHraHaTa Kajus, B3aUMOJEWCTBHE alleTUieHa C
aMMHUauyHbIM pacTBOpoM oOKcuja cepebpa(l)), kauecTBeHHoe OOHapy>KeHHe
yrjiepoja ¥ BOJOpPOZAa B OpraHAYeCKWX BelllecTBaX, IIOyUyeHUe 3TUeHa |
M3yueHUe ero CBOMCTB, O3HaKOMJieHWe C KoJieKiusMu «HedbTb» U «Yromb», C
oOpa3ljaMu 1laCTMacc, KayuyykoB M pe3WHbl, MOJe/MpPOBaHre MOJIeKYI
yT/1IeEBOA0PO/IOB Y Ta/IOreHIPOM3BOHBIX YTJIEBOAOPO/IOB.

Kucnopojcoaepxaigye opraHuyeckye coeUuHeHH.

[TpesenbHble OAHOATOMHBbIe CHUPThl. CTpoeHue MoOJeKya (Ha Tipumepe
MeTaHOojia W 9TaHosa). ['omosornyeckuii psii, obimias ¢dopMysia, U30Mepus,
HOMEHK/JaTypa W Kiaccudukaiusa. DPusnueckue CBOMCTBA  TMpe/iesibHbIX
OJHOATOMHBIX COHUPTOB. BojoposHble CBA3M MeXAYy MOJIeKyJlaMyd CIIAPTOB.
XyMHUUeCKUe CBOWMCTBa: peaklUUU 3aMelleHusi, JerujpaTaljuv, OKHUCIeHUs,
B3aMMO/IEICTBUE C  OpPraHMYeCKUMHW W  HEOpraHW4YeCKMMU  KUCJ/IOTaMH.
KauecTBeHHas peakiysi Ha OJIHOATOMHbIe COUPTHI. JleiicTBMe 3TaHO/Ia M MeTaHoJIa
Ha opraHusM uesioBeka. CriocoObl TIOSyueHUss U TIPUMeHeHHe O/HOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHOUPTbI — 3TUIEHIVIMKO/Ib W TaulepuH. Pusnueckue U
XUMUYeCcKre CBOMCTBA: peakl[Mu 3aMellleHus], B3aMMO/eiCTBre C OpraHuYeCcKUMHU
Y HeOpraHWyeCcKMMM KHC/I0TaMM, KayeCTBEHHasi peaklusi Ha MHOIr0aTOMHBIE
crupthl. [lpesacraBieHde 0 MexaHW3Me DeaklUKd HYK/IeO(QUIbHOrO 3aMeLeHUs.
HeiictBue Ha opraHu3Mm denoBeka. CriocoObl TIOMyuYeHUssT U TIPUMeHeHUe
MHOT0aTOMHbBIX CITUPTOB.

@®eHosi. CTpoeHWe MOJEKY/bl, B3aUMHOE BJIMSHUE THADPOKCOTPYIIbI U
OeH3onbHOrO sifipa. ®dusnueckue cBoiicTBa (peHona. OcoOEHHOCTH XMMHUYECKUX



CBOMCTB (peHosa. KauecTBeHHble peakiyd Ha (eHon. TokcHyHOCTH (heHoa.
Crioco6pl TosiyueHusi U ipuMeHeHue GeHosa. @eHondopMabaeruaHas CMoJia.

KapboHuibHbIe COeIMHEeHHs — a/lbJleTH/ibl ¥ KeTOHbI. DJIeKTPOHHOEe CTPOeHHe
KapOboHWIBHOMN TpyTinbl. ['oMosoruueckue psifibl anbleru/ioB U KeTOHOB, 00Ias
¢dbopMyna, M3oMepus U HOMeHK/IaTypa. Pusmueckue CBOWCTBA abJerufioB U
KeTOHOB. XWMHWYeCKMe CBOWCTBAa  a/lbJleTMJOB W  KEeTOHOB:  peakluu
npucoeaviHeHys. OKUC/IeHre abJeruoB, KaueCTBeHHbIe Peakliuy Ha ajibAerubl.
Crioco06bI rosiyueHus v IpUMeHeHUe ajbJeTuzioB U KeTOHOB.

OZIHOOCHOBHBIe TipefiesibHble KApOOHOBbIE KUC/IOThl. OCOOEHHOCTH CTPOeHUS
MoJIeKy/1 KapOOHOBBIX KUCIOT. MI30Mepusi 1 HOMeHK/aTypa. Pu3nueckre CBOMCTBA
O/THOOCHOBHBIX TIpejle/lbHbIX KapOOHOBBIX KUCIOT. BoJoposHbIe CBS3U MeEXIy
MOJIeKy/laMU KapOOHOBBIX KHUCIOT. XMMHUUeCKe CBOWMCTBA: KUCJIOTHbIE CBOMCTBA,
peakiusi 3TepuUKaLMM, peakluud C ydacTheM YIJeBOJOPOAHOIO pajuKaa.
Oco0eHHOCTH CBOWCTB MYypaBbUHOW KHUC/IOTHL. [loHATHE O TIPOM3BOAHBIX
KapOOHOBBIX KUCJOT — CAOXKHBIX 3¢upax. MHoroobpa3ue KapOOHOBBIX KHC/IOT.
OcobeHHOCTH CBOWCTB Herpe/ie/lbHbIX W apOMaTH4eCKUX KapOOHOBBIX KHCJIOT,
JVKapOOHOBBIX KHC/OT, TUIPOKCUKAPOOHOBBIX KUC/OT. [IpefcTaBUTeNM BBICIINX
KapOOHOBBIX KHCJIOT: CTeapyuHOBasi, TaJbMUTHUHOBAs, OJIEMHOBAs, /UHO/E8as,
JIUHO/MeHOBas KUCI0Thl. CriocoObl T0/TyueHus: U puMeHeHre KapOOHOBBIX KUC/IOT.

Cnoxsble 3¢upbl. ['omonoruueckuii psif, obijas ¢opmysia, HU3oMepusi u
HOMeHK/IaTypa. ®Pusnueckue W XMMUYeCKHe CBOMCTBA: T'MJPO/IM3 B KUCIOW U
1[eJIOYHOM cpe/e.

Kupsbl. CTpoeHue, pusryeckue U XMMUUYeCcKue CBOMCTBA )KUPOB: THAPO/N3 B
KUC/ION U 11jesiouHon cpefie. OcoOeHHOCTH CBOMCTB >KUPOB, CO/I€PIKAIUX OCTAaTKU
HerpeJe/IbHbIX KUPHBIX KUCIO0T. JKUPbI B IPUPOJE.

MBbl/1a KaK COMH BBICHIMX KapOOHOBBIX KHCIIOT, X MOOIIee fleiiCTBHe.

OO0111ast XapakTeprCTHKa yriaeBozioB. Knaccudukaiys yrieBozioB (MOHO-, -
U TiosMcaxapu/ibl). MoHocaxapuzbl: TJIFOKO3a, (PpykTos3a, ramakrtos3a, pubo3a,
ne3okcrpubos3a. Pusnueckrde CBONCTBA M HaxoxaeHue B mpupoge. PoTocuHTes.
XrMHUeCKUe CBOWCTBA IJTFOKO3bI: PeaKLUM C y4aCTUeM CIUPTOBBIX U aibJeTUIHON
rpymnrn, COUPTOBOE W MOJIOYHOKHC/IOe OpokeHue. [IpuMeHeHUe T/IFOKO3bI, €&
3HaueHUe B KU3HeZesaTebHOCTH opraHu3ma. [lucaxapyubl: caxapo3a, MajbTo3a U
nakTo3a. BoccraHaBnmuBarolye 1 HeBOCCTaHAB/IMBAKOLIUe Aucaxapuzel. I'naponus
aucaxapuioB. HaxoxzaeHve B mpupozie u npuMeHeHue. [Tonvcaxapuzbl: Kpaxmal,
IJIMKOTeH U Lesuttosio3a. CTpoeHMe MaKpPOMOJIeKYy/ Kpaxmasa, IJIMKOreHa W
Le/To03bl.  du3nueckre CBOMCTBA Kpaxmaja M Le/UTHJIO3bl. XHUMHYecKue
CBOMCTBAa Kpaxmasa: TMJpO/M3, KaueCTBeHHasl peakUus C MOJO0M. XHUMHYeCKue
CBOMCTBA 1IeJ/UTHOJIO3bI: TUJPO/IN3, TIoayueHHe 3(PUPOB 1ie/uito/io3bl. [ToHsTHE 00
HCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a, alleTaTHbIN IIEIK).



OKCIlepUMeHTa/lbHble MeTO/bl M3yYeHHsl BellleCTB U WX IpeBpallieHUi:
pPacTBOPUMOCTb Pa3/IMYHbIX CIIMPTOB B BOJle, B3aUMO/EUCTBUE 3TaHOJIa C HATPUEM,
OKHMCJIEeHWe 3TW/I0BOr0 CIUPTa B ajbJeruj Ha pacKaJéHHOM MeJHOM IPOBOJIOKE,
OKHMC/IeHWe 3TWIOBOIO CIHUpPTa JUXPOMAaTOM Kaius (BO3MOXKHO MCIIOJ/Ib30BaHUE
BH/leOMaTepUasoB), KaueCTBEeHHble peaklMu Ha aabJerujpl (C TUAPOKCUAOM
muammutcepebpa(l) w  rugpokcuaom  Meau(Il)), peakius raMIepuHa C
ruapokcugom Megu(Il), xumuyeckue CBOWCTBA pacTBOpa YKCYCHOM KHCJIOTHI,
B3aMMO/IEICTBUE pacTBOpa IVIIOKO3bl € rugpokcuzom Mmeau(Il), Baumopeiicteue
Kpaxmasja C UOJO0M, pellleHHe SKCIepUMeHTa/lbHbIX 33Zau no TeMaM «CHUPTHI U
deHombl», «KapboHoBBIEe KUC/TOTBL. CJ10’KHBIE 3(HPBD».

A3oTco/epkaliye opraHMuecKue coeiiHeHusl.

AMUYHBI — OpraHAvyeckye TpOW3BOJHbIe aMMHuakKa. Knaccugukanuss aMUHOB:
anidatvyeckue W apoMaThuyeckue; IepBHYHbIe, BTOPUYHblE U TpPeTHUYHBIE.
CrpoeHuie MoJsieKkys, obijasi ¢opmysa, “30Mepusi, HOMEHK/IaTypa U (usnueckue
CBOMCTBa. XMMHYECKOe CBOWCTBA anv(aThueCcKruX aMHUHOB: OCHOBHbIE CBOWCTBA,
aJIKUIMPOBaHWe, B3aMMOJIEUCTBUE TEePBUYHBIX aMUHOB C a30THCTOW KHC/IOTOM.
Cosv afKriIaMMOHHUS.

AHWIMH — T1pejCTaBUTe/lb AaMHWHOB apomaTuueckoro psiga. CrpoeHue
aHWIvHa. B3auMHoOe BMsiHMe TPYIIN aTOMOB B MOJieKyJ/ie aHuiuHa. OcobeHHOCTH
XUMUYECKUX CBOWCTB aHWIMHa. KauecTBeHHbIe peakiuu Ha aHWIMH. CriocoObl
MOJIyueHus1 U TpUMeHeHWe anudaTUuecKux aMHuHOB. [losyueHue aHWIMHA U3
HUTpPOOEH30/1a.

AmuHOKUCI0TEL. HOMeHK1aTypa 1 usomepus. OTesbHbIe [peiCTaBUTeH O-
AMUHOKHWC/IOT:  TJIMUWH, ajaHuH. ®usnMuyeckre CBOUCTBA aMHWHOKUCJIOT.
XUMUYeCKMe CBOWCTBA aMUHOKMCJIOT KakK aM(OTepHbIX  OpraHUuYeCcKHUx
COeZIMHeHMM, peakLUs T[OJUKOH/eHCcalyy, ob0pa3oBaHWe TMeNTUJHOW CBSI3U.
buonormnyeckoe 3HaueHne aMUHOKUCI0T. CUHTE3 M TH/POJIU3 MENTH/OB.

Benkn Kak TpupojHble mnojiMMepsbl. [lepBuuHas, BTOpUYHAs U TpeTUYHas
cTpykrypa OenkoB. XuMHYecKde CBONCTBa OenKOB: TUJPO/W3, [eHaTypaLus,
KayeCTBeHHbIe peaKl[iu Ha OesKu.

OKCrepyMeHTa/lbHble MeTOZbl W3yUeHHs BeL|eCTB W MX MpeBpalleHHUM:
pacTBopeHWe Oe/KOB B BOjie, JeHaTypaiusi OefkoB TIpM HarpeBaHWM, I[BETHbIE
peakuyyd Ha OenKd, pellleHHMe SKCIepUMEeHTaAbHbIX 3aZjau 10 TeMaMm
«A3oTCogeprkanjye OpraHuyeckKue COeIUHeHUS» U «Pacro3HaBaHue
OpraHUYeCcKUX COeUHEHUN.

BbICOKOMOJIEKY/ISIpHbIE COeJUHEHMS.

OcCHOBHbIE MOHATUSI XUMHUK BBICOKOMOJIEKYJ/ISIPHBIX COeJUHEHUI: MOHOMep,
I10JIUMep, CTPYKTYPHOE 3BEHO, CTelleHb I0JIMMepU3aLiiy, CpefHss MOJIeKy/IsipHast



Macca. OCHOBHble MeTOZbl CHHTE3a BbICOKOMOJIEKYJISIDHBIX COeJUHEHUd —
MOJIMMepHr3aLusi U NOJMKOHZeHCaLusl.

[TonumepHble MaTepuasbl. [lnacTMacchl  (TTOMUATHJIEH, TIOUIIPOIIAJIEH,
TIOJIUBUHUIX/IOPHU/,  TIOJTMCTUPOJI,  TTOJIMMETHU/IMETaKpW/IaT, TIOJUKapbOHaTHhI,
nosimaTUIeHTepedTanar). Y Tuan3aius 1 nepepaboTka riacTHKa.

DnacToMephl: HaTypa/IbHbIU KayuykK, CUHTETUYeCKue Kay4yyKu
(byTasirieHOBBIH, XJIOPOITPEHOBBIM, N30TTPEHOBbIN) U CUIUKOHBI. Pe3uHa.

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

[Tonumepel crieLuaabHOro Ha3HaueHus (TedpsioH, KeBJ1ap,
3JIEKTPOITPOBO/ISIIME TI0JIUMEpPhI, Oropas/araemMble MOMMephI).

OKcrepyMeHTa/lbHble MeTO/Ibl U3yueHHWsl BeleCTB U MX TpeBpalljeHul:
03HaKOMJIeHHe C 0Opa3iiaMu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIaCTMAcC,
KayuyyKOB, pellleHWe 5KCIepUMeHTalbHbIX 3aZiau 1o Teme «Pacro3HaBaHue
T/1TaCTMAcC U BOJIOKOH».

PacuéTHbie 3aaum.

HaxoxJeHue MOJeKy/asIpHOM (OpPMYJibl OpPraHAYecKoro COeJJMHeHHUs TI0
MacCOBbIM  [IOJIAM  37IEMEHTOB, BXOJSALIMX B €ro COCTaB, HaxoXKJeHue
MOJIEKYJIIPHOM (OPMYJIbI OpraHWYecKOro coeJuHeHHs 1o Macce (00béMy)
IIPOAIYKTOB CTOPaHWs, TI0 KOJMYeCTBY BelecTBa (Macce, 00BEMY) TIPOAYKTOB
peaklid W/WIU WCXOJHBIX BeIeCTB, YCTaHOBJeHWe CTPYKTYPHOU (POpMyJibl
OpPraHWYecKOro BellleCTBa Ha OCHOBE ero XMMHUeCKUX CBOWCTB WM CIIOCOOOB
TIO/TyueHusi, OIpejieJieHre 0N BbIXOJla MPOAYKTa peakiM OT TeOpeTUUeCKU
BO3MOYKHOTO.

MesxripeiMeTHbIe CBA3M.

Peanu3zauys MeXXnpeJIMeTHbIX CBsI3€M MPU U3yUeHWH OPraHUuecKol XUMHUM B
10 kmacce ocCyIlecTB/sieTcsl uepe3 WCIOIb30BaHWe Kak OOIUX ecTeCTBeHHO-
HayUHbIX TIOHSTHM, TaK W TIOHSTUMN, TIPUHSTHIX B OT/e/bHbIX TIpeiMeTax
eCTeCTBEHHO-HAy4YHOr0 1UK/Ia.

OOb1iue ecTeCTBEHHO-HayuUHble TIOHATHS: SIBJieHUe, HAyYHbIN (PaKT, TUIIOTe3a,
TeOpHUs, 3aKOH, aHajau3, CUHTe3, KiaccuduKaius, HabmojeHue, W3MepeHue,
9KCIIePUMEHT, MO/le/ib, MO/le TUPOBaHUeE.

dusrka: Marepusi, aroM, 93JeKTPOH, T[IPOTOH, HEWTPOH, MOJIeKy/a,
JHepreTUYecKuii ypoOBeHb, BeIeCTBO, Tel0, O0OBEM, arperaTHoe COCTOSTHUE
Bell[eCTBa, (U3nMuecKkre Be/JWUYWHbBI, €JUHHUIIbI W3MepeHHs, CKOpPOCTb, 3HEprus,
Mmacca.

buonorusi: KjaeTka, OpraHusM, 3KOCHCTeMa, Ouocdepa, MeTabo/3M,
Hac/ieJCTBEHHOCTb, aBTOTPO(MHLIN U TreTepoTpOdHBIA TUI MUTaHHUs, OpO’KeHHe,



dotocuHTe3, abixaHue, OenKH, YIJIEBOABI, >KUPBI, HYK/IEWHOBbIE KHCJIOTHI,
(hepMeHTHI.

[eorpadusi: mosie3Hble WCKOTaeMble, TOTIIUBO.

TexHosorys: MUIlleBble TPOAYKTbI, OCHOBBI palMOHA/bHOTO MUTaHUS,
MOTOII[Me CPe/ICTBa, MaTeprasbl U3 UCKYCCTBEHHBIX U CUHTETUUYECKUX BOJIOKOH.

11 K/TIACC

OBIIIAA N HEOPTAHNYECKASA XUMUA

‘Teopernueckue 0CHOBbI XUMUM.

ATtoM. CocTaB aTOMHBIX siiep. XUMUUeCcKud 3semMeHT. M3oTonbl. CTpoeHue
3JIEKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBbIe UWC/Ia. DHEpPreTUYeckue yYpOBHU U
MOlypOBHU. ATOMHBIe opbOuTanu. Knaccudukaiiys XuMUueckKrux 3/1eMeHToB (S-, p-,
d-, f-omemenTni). PacripesesieHrie 3/IeKTPOHOB TI0 AaTOMHBIM — OpOUTAsISIM.
OeKTPOHHbIe KOH(PUTYpalliid aTOMOB 3/IeMEHTOB epPBOr0—4eTBEPTOrO MepHUO/0B
B OCHOBHOM U BO30YKIEHHOM COCTOSIHMM, 3JIEKTPOHHbIe KOH(PUTrypalid HOHOB.
OJIEKTPOOTPULATE/IbHOCTD.

[Teprognueckrii 3aK0oH U Ilepruosnueckass cucTeMa XUMUYECKUX 3J1EMEHTOB
O.U. MenpeneeBa. CBs3b MepuoMuecKoro 3akoHa u Ileproguueckoil CUCTeMbl
XMMUUECKUX 3JIEMEHTOB C COBDEMEHHOW TeOpuhel CTPOEHUsI aTOMOB.
3aKOHOMepPHOCTU W3MeHEeHHsI CBOMCTB XUMHUUYEeCKUX JIEeMEHTOB M 00pa3yeMbIX UMH
MPOCTBIX U C/AOXKHBIX BellecTs [0 TIpylraM U IepuogaM. 3HayeHue
rnepuoauueckoro 3akoHa /[I.11. Menjesneesa.

XvMuyeckass CBA3b. Buabl XWUMWYECKOW CBSI3W: KOBaJeHTHasl, WOHHas,
MeTa/siueckas. MexaHu3mbl 00pa30oBaHMsSI KOBA/JIEHTHOW CBSI3U: OOMEHHBIA U
JIOHOPHO-aKLeNTOPHbIW. DHepPrus u JjiMHa CBsi3u. [10/19pHOCTD, HaNpaBIeHHOCTh U
HaChI[aeMOCTb KOBa/JIeHTHOW CBs3U. KpaTHble cBsisu. BogopogHasi CBs3b.
MeXMOoeKy/IsipHble B3aUMOZeHNCTBUSI.

BanieHTHOCTP W BajleHTHblE BO3MOXXHOCTU aToMOB. CBs3b 3/1€KTPOHHOU
CTPYKTYDPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOeHHEM (Ha TIpuMepe coeMHEeHUN
3/7IeMEHTOB BTOPOTO TIepHO/A).

[IpencraBieHre 0 KOMIUIEKCHBIX coeliHeHHsX. COCTaB KOMIUIEKCHOTO MOHaA:
KOMIlIeKcoobpa3oBaTesib, JIMTaHAbl. 3HaueHWe KOMIIIEKCHBIX —COeAMHEeHUH.
[ToHsATHE 0 KOOPAUHALMOHHON XUMUHU.

BeimmjectBa MOJIEKY/IIDHOTO U HEMOJIEKYJ/IIPHOTO  CTpPOeHusl.  THIibl
KPUCTA/VTMYECKUX PELIETOK (CTPYKTYP) U CBOMCTBA BEILECTB.

[ToHaTtue o pgucriepcHbIX cuctemax. VicTuHHbIe pacTtBOphl. [IpescraBieHve o
KOJUTOUIHBIX pacTBopaxX. CrocoObl BbIpakKeHUsi KOHLIEHTPALIUMd pacTBOPOB:
MaccoBas [I0Jis BellleCTBa B pPaCTBOpe, MOJIsIpHasi KOHLieHTpaluys. HacblllleHHbIe 1
HeHachbIleHHbIe paCTBOPbI, pACTBOPUMOCTb. KpUcTanioruaparsl.



Knaccudukaiiyusi 1 HOMeHK/IaTypa HeopraHuueckux BelecTB. TpuBHabHbie
Ha3BaHUSs OT/le/IbHBIX NIpe/ICTaBUTe/Ield HeOPraHUYeCKUX BelleCTB.

Krnaccudukanusi XMMAYeCKUX peaklyii B HeOpPraHM4eCKOW M OpraHuuecKou
XUMUU. 3aKOH COXPaHEHMs] MacChl BeleCTB; 3aKOH COXpPaHeHHWsl W MpeBpaleHus
HEepPruu MpU XUMUUYECKUX peaklusx. TerioBbie 3(p¢heKTbl XMMUYECKUX peakiivil.
TepmMoxuMHuecKre ypaBHEHUSI.

CKOpOCTh XMMHUYECKOW peakLiM, e€ 3aBUCUMOCTb OT Pa3/M4YHbIX (PaKTOPOB.
["oMoreHHbIe ¥ reTeporeHHble peakiuu. Karaaus v Kkaranvi3aTopsl.

Ob6paTtumbie ¥ HeoOpaTUMbIe peakiii. XUMHUeCKoe paBHOBecre. KoHcTaHTa
XUMUYEeCKOro paBHOBecHsi. DakTOpbl, BAMSIOL[ME Ha TOJIOKEHWE XUMHUEeCKOTro
pPaBHOBECHS: TeMIlepaTypa, /laB/ieHre M KOHLIeHTpalWX BelleCTB, YUaCTBYIOL[MX B
peakuuu. [Ipuniun Jle IlaTesnbe.

OnekTpontiyeckass guccouyaius. CuibHble YW Cy1abble  3/1€KTPOUTHI.
Crenenb pucconuainuu. Cpefia BOJHBIX pacTBOPOB: KHWC/IOTHasl, HeWTpasbHas,
ujenouHas. Bopopoassiii nokasatens (pH) pactBopa. I'haponus coseid. Peakijuu
MOHHOTO 0OMeHa.

OKUC/IUTeTbHO-BOCCTAaHOBUTEIbHBIE  peaklyud.  CTeneHb  OKUC/IeHUS.
OxkucivuTens W BOCCTaHOBUTe/Nb. [lpolieccbl OKWC/AEHUSI WM BOCCTaHOBJIEHUS.
BakHeilllllie OKUCIUTEIM W BOCCTAHOBUTe/NW. MeToj 3/1eKTPOHHOro OasnaHca.
ONeKTpoJIM3 pacCTBOPOB U PacIlylaBOB BeLeCTB.

OKcrepyMeHTa/lbHble MeTO/bl U3yueHHWs BeleCTB U UX TpeBpallleHuM:
pa3/io’keHuWe TepoKcHJa BOAOpPOJa B MPUCYTCTBUMM KaTaau3aTopa, MOJeTu
KPUCTa/I/TMUeCKUX PelLlETOK, MPOBe/ieHre peakijuii MOHHOro oOMeHa, orpezesieHue
CpeZibl pacTBOPOB C TMOMOLIbI0 WHJWKATOPOB, U3y4YeHWe BJIUSAHUS Pa3IUUHbIX
(akTOpOB Ha CKOpPOCTb XWMHUYECKON peaki[uM U T0JI0)KeHHe XUMHUUeCKOro
pPaBHOBECHSI.

Heoprannueckass Xumusl.

[Tonoxxenne Hemerta/uioB B [lepuoanueckor cucCTeMe  XWUMHUYECKUX
ynemeHToB [./. MeHeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Pu3nyecKue
CBOMCTBa HEMeTa/I/IOB. AJIJIOTPONUSI HEMeTa/UIOB (Ha MpuUMepe KUCJI0poJa, Cephbl,
docdopa u yriepoza).

Bopopoa. IlonyueHuve, (usnueckrhe W XUMHUYECKHME CBOWCTBA: peakLuy C
MeTa/UylaMU U  HeMeTa/l/laMM, BOCCTAaHOBUTEJIbHbIE CBOWCTBa. [ 'WApU.BIL.
Ton/vBHbBIE 37IEMEHTBI.

Iasorenbl. HaxoxxzgeHue B TIpUpoie, CriocoObl mosyueHus, dhu3uueckue u
XUMUYecKre CBoKMcTBa. ['asoreHoBogopozbl. BakHelive KUC/IOpOACOepKallye
coeuHEeHUs rasioreHOB. JlabopaTopHbie ¥ MPOMBIIIIEHHbIE CIIOCOOBI MOTyUYeHUs
rasioreHoB. [IprMeHeHe rajoreHoB U UX COeIMHEHUM.



Kucnopog, 030H. JlabopaTopHble W TIPOMBII/IEHHBIE CIIOCOOBI TIOyUeHUs
KUc/iopoga. Pusnueckre U XUMHUUECKHEe CBOMCTBA U MPUMEHeHWe KUCI0poAa M
030Ha. OKCUZpI U ITepOKCUABI.

Cepa. Haxoxzgenue B Tipupojie, crocoObl TmonydyeHus, Gu3nueckKie u
xumuyeckue cBorictBa. CepoBogiopos, cynbbuasl. Okcup cepbi(IV), okcup
cepbi(VI). CepHuctass ¥ cepHasi KUCJIOTbI U WX cojid. OCOOEHHOCTU CBOMCTB
cepHoU KUC/IOThI. [IprMeHeHre cepbl U eé coeZiUHeHUN.

A3otr. HaxokaeHwe B TIpUpofie, CIOCOOBI TOMyueHHs, (U3MUecKre U
XMMUYeCKre CBOMCTBA. AMMMaK, HUTPUIbl. OKCH/Ibl a30Ta. A30THCTasi U a30THas
KUC/IOTBI U UX cosii. Oco6eHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpriMeHeHue a3oTa
U ero coefiIMHeHUN. A30THbIe Y00peHuUs.

dochop. HaxoxgeHue B MpHUPOZE, CIOCOObI ToOMyueHHs, (usnueckue u
xummudeckue cBoiictBa. ®ochuabt u docdun. Okcuabl docdopa, dochopHas
KUcaoTa U eé cond. IlpumeHeHue ¢ocdopa u ero coefuHeHul. PochopHbie
yI00peHus.

Yrnepon, HaxoxkieHWe B Opupoge. AJUIOTPOMHbIE  MOAU(DHUKALUU.
dusnyecke W XUMHUYECKWe CBOWCTBA TIPOCTBIX BeIecTB, 0Opa30BaHHBIX
yriepoaoM. Okcup yriepoaa(ll), okcup yriepoaa(IV), yronbHass KUC/IoTa U eé
co/id. AKTUBUPOBaHHbBIN Yyrosb, afcopOiusa. dynnepeHsbl, rpadeH, yryiepojHbie
HaHOTPYOKuU. IIpriMeHeHHe TMPOCTHIX BeIeCcTB, 00pPa30BAaHHBIX YTEPO/IOM, U €T0
CcoeJMHEeHUH.

Kpemnuii. HaxoxzeHue B TpUpPOZe, CIOCOObI ToJiyueHus, (u3nueckie u
xumMuueckue cpouictBa. Okcup kpeMHusi(IV), KpeMHUeBasi KWC/IOTa, CUJIWKAThI.
[IpuMeHeHUe KpeMHUS U ero coeguHeHun. CTeKII0, ero nojaydyeHue, BU/bI CTEKJIa.

ITon0)keHHue MeTa/I0B B [leprouueckoit cucteMe XUMUUECKUX 3/1EMEHTOB.
OcobeHHOCTH CTpPOeHMsI 3JIEKTPOHHBIX 000/I0UeK aTOMOB MeTasuioB. OOIue
du3nueckue CBOMCTBa MeTa/vioB. [IprMeHeHue MeTa/sIOB B ObITY UM TeXHUKe.
CniaBbl MeTaslIoB.

ONeKTPOXUMUYECKUN psifi HamlpsbkeHWd MeTasuioB. OO1mue  criocoOsl

TIOJTyYeHUst MeTaJl/ioB: TUIpOMeTaTyprusi, MMPOMeTaJLTyPrus,
yniekTpoMeTa/uiyprusi. [loHsiTue o Koppo3uu MeTasuioB. CrocoObl 3alldThl OT
KOPPO3UH.

OOiast xapakTepucTvka MeTannoB IA-rpymmbl I[leprouueckoil CHUCTeMbI
XUMUUECKHX 5jleMeHTOB. HaTpuii W Kamui: 1oyueHue, (QuU3MUeckue U
XUMUYECKHe CBOMCTBA, IPUMEHEeHe TIPOCThIX BeIeCTB U UX COeJMHEeHHUN.

O6iiass xapakrepuctuka metasuioB IIA-rpynmbr Ilepuoguueckoil CHUCTEMBI
XUMUUECKHX 3JIEeMEHTOB. MarHuil M KajbLUil: ToJyueHue, (Qusnyeckue u
XUMHYeCKHe CBOMCTBA, IIPUMEHeHHe TIIPOCThIX BeLleCTB U HUX COeJUHEHUM.
JKécTkoCTb BOJbI U CTIOCOOBI €€ yCTpaHeHusl.



AIOMUHUN: TIo/yYeHUe, (r3uueckre U XUMUUeCcKue CBOMCTBA, MPUMeHeHUe
TPOCTOTO BellleCTBA M ero coefAuHeHW. Am@oTepHble CBOWCTBA OKCHAA W
TUPOKCHUA aTFOMUHUS, TUIPOKCOKOMILIEKChI a/TFOMUHHUSI.

OO61mast  xapakTepucTMKa MeTa/uioB 1obouHbix moAarpymm  (B-rpyrm)
[TeprojuecKoi CUCTEMbI XUMHUUYECKHX 3JIEMEHTOB.

dusrueckre U XMMUUYECKUe CBOMCTBA XpoMa M ero coefHeHul. OKCHUIbI U
rugpokcuabl xpoMa(Il), xpoma(Ill) u xpoma(VI). XpomaTel ¥ AuUXpoMaThl, UX
OKHUC/IUTe/IbHbIe CBOMCTBA. [To/yueHre 1 MpUMeHeHre XpoMa.

dusrueckrie W XUMUUeCKHMe CBOMCTBA MapraHila W ero CoeJvHeHU.
Baxueliime coeaviHenuss wmapradua(ll), wapranga(IV), wmapranga(VI) wu
mMapranua( VII). I[lepmaHraHat Kaausi, ero OKUC/IUTe/IbHble CBOMCTRBA.

dusrueckre U XMMUYECKHWe CBOMCTBA jKejle3a U ero coefvHeHud. OKCH[BI,
ruApokcuzbl U conu xene3a(ll) u xxenesa(Ill). [TonyueHre 1 puMeHeHUe >kese3a
Y €ro CIJIaBOB.

du3nueckre U XUMUYeCKWe CBOWCTBA MeJu U eé coefiuHeHuu. [TonyueHve u
TIpUMEHeHue MeJu U eé CoeIUHeHUN.

LluHK: To/lydeHUe, ¢uU3UUeCKMe W XUMHUYeCKWe CBOMCTBa. AMQoTepHbIe
CBOMCTBA OKCH/]a ¥ TU/IPOKCH/A LIUHKA, TUAPOKCOKOMILIEKCHI 1[MHKA. [IprMeHeHue
L[MHKa Y ero CoeJMHeHUM.

OKCIepuMeHTa/lbHble MeTOZbl M3YyUeHHs BelleCTB U WX [peBpallleHUi:
n3ydyeHre o0Opas3l[OB HeMeTas/yIOB, TopeHue cepbl, ¢ocdopa, ene3a, MarHus B
KUCJIOpOJe, U3ydyeHWe Ko/uleKLMU «MeTa/uibl M CIJIaBbl», B3auUMO/ENCTBUE
1IeJIOYHBIX U LLeJIOUHO3eMe/IbHBIX MeTa/l/IOB C BOJOU (BO3MOYKHO MCII0J/Ib30BaHUE
BH/leOMaTePUAIOB), B3aUMOJEUCTBME LIMHKA U Keje3a C pacTBOpaMu KHUC/IOT M
11e/i0yei, KaueCTBeHHbIe peaKlMU Ha HeopraHWyeckre aHUOHbI, KATUOH BO/IOPO/a
Y KaTUOHbI METajyIOB, B3aUMO/IeICTBUE THJPOKCUOB aJIOMUHUSI W LIMHKA C
pacTBOpaMy KUCJ/IOT U I1leJIOUeld, pelieHre 3KCIeprMeHTa bHbIX 3aZiau M0 TeMaMm
«[anorennl», «Cepa u eé coefuHeHUs», «A30T U dochop U UX COeAUHEHUS»,
«MeTasbl TJIaBHBIX HOATPYII», «MeTaibl HOOOUHBIX MOATPYIII».

XUMHA U )KU3Hb.

Posib XxvMuM B 00ecriedyeHU yCTOMUMBOTO pa3BUTHS yesioBeuecTBa. [loHsTHE
O HAYUHBbIX MeTOJax II03HaHWd M MeTOZOJIOTUA HAYYHOr0 HCC/Ie[0OBaHUS.
HayuHble MPUHIMITBEI OpraHu3alid XMMUUeCKOTr0 POM3BO/ICTBA. [IpOMBIiiL/IeHHbIe
CrocobbI MOTyueHUs] BayKHEHIINX BelrlecTB (Ha MprUMepe TMPOM3BO/[CTBA aMMHaKa,
CepHOU KHC/OThI, MeTaHo/1a). [IpombiiiieHHble CIOCOObI TOyueHUs MeTalJioB U
CrIaBOB. XMMHYECKOe 3arpsi3HeHWe OKpYJKarollled Cpefbl M ero MocC/aeACTBUS.
Posib XMy B 06ecrieueHrH SHepreTUUecKoi 6e301acHOCTH.

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



XUMUSI TIAIIYA: OCHOBHBIE KOMIIOHEHTBI, MUIl[eBble Z00aBKU. Posib XUMUU B
obecrieueHHH TTUITIEBOM 0€30TTaCHOCTH.

KocmeTrnueckre u mnap@romMepHble cpeactBa. beitoBas xumus. IlpaBunia
6e30mMacHOr0 WKCIO/Bb30BaHUsL TIperapaToB OBITOBOM XWMHWK B TIOBCEAHEBHOMU
JKU3HMU.

XWMHSI B CTPOUTE/IbCTBE: Ba)KHEUIIIMEe CTPOUTe/IbHble MaTepuasbl (LieMeHT,
6eToH).

Xumus B ceIbCKOM X03siiicTBe. OpraHuueckuie 1 MUHepasibHbIe y00peHusl.

CoBpeMeHHble KOHCTPYKLIMOHHBIE MaTepuasbl, KPaCKW, CTEKJIO, KepaMHUKa.
Marepuaribl Jis1 371eKTPOHUKU. HaHOTeXHOJIOTHH.

PacuéTtHble 3a7auu.

PacuéTbl: Macchl BelllecTBa Wi 00bEMa Tra30B 1O U3BECTHOMY KOJIUUECTBY
BellleCcTBa, Macce Wik 00BEMY OFHOTO M3 yUaCTBYIOIIMX B PeaKiMM BelecTB,
Maccel (00BEMa, Ko/MUecTBa BellleCTBA) TPOAYKTOB DeakiuH, eC/Au OJHO U3
BelleCTB UMeeT TpUMecH, Macchl (00bEMa, KOJMUeCcTBa BelleCcTBa) MPOJAYKTa
peaklyy, ecJd OJHO W3 BeIeCcTB JlaHO B BHJe pacTBopa C OIpeneléHHOU
MacCOBOM Jj0/lel pacTBOPEHHOrO BeIleCTBa, MaCCOBOM [JIOIM W MOJSIPHOU
KOHLIEHTpAallMM BellleCTBa B pacTBOpe, [0JM BbIXOAA NPOAYKTAa peakLuyd OT
TeopeTU4YeCKd BO3MOXKHOTO.

MexxripegMeTHbIe CBSI3U.

Peanmu3arisi  MeXNpeAMETHBIX  CBs3ed TpU  U3ydeHud oOmer u
HeOpraHnuvyeckor XMMuUM B 11 Kjlacce OCYLeCTBJ/ISIETCSI Uyepe3 UCI0JIb30BaHWe Kak
0OII[MX ecTeCTBeHHO-HAayUYHbIX TMOHSTUM, TaK U MMOHATHM, TIPUHATBHIX B OT/Ie/IbHBIX
rpeMeTax eCTeCTBeHHO-HAay4YHOI'0 LJUKJIA.

OOb1ire ecTeCTBEHHO-HayUHbIe TIOHATHS: SIBJIeHWe, HAyYHbIN (PaKT, TUITOTe3a,
Teopusi, 3aKOH, aHa/u3, CUHTe3, KjaccuUKalys, epUuoAUUHOCTb, Hab/oeHue,
v3MepeHue, SKCIIepPUMEHT, MO/ie/lb, MOZle/IMpOBaHue.

®du3ukKa: Marepus, MHUKPOMUDP, MaKpOMHp, aroOM, 3JIeKTPOH, IIPOTOH,
HEWTPOH, UOH, U30TOIbl, PAAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUEeCKNUH YPOBEHD,
BeII|eCTBO, Teyio, 00bEM, arperaTHoe COCTOSIHME BeIeCTBa, WZeaNbHbIA ras,
(r3nuecKre BeTMUYKHbI, eJUHULIbI U3MEpPEHNs], CKOPOCTb, SHEPIUsi, Macca.

Buosiorus: KieTka, opraHusM, 3KocucTema, 6uocdepa, MeTabom3M, MaKpo-
Y MUKDO3JIEMeHThI, Oe/TKH, KUPbI, YT/IeBO/IbI, HyK/IeMHOBbIe KUCJIOThI, (hepMeHTHI,
TOPMOHBI, KDYTOBOPOT BeL[eCTB U OTOK SHEPTUU B SKOCHUCTEMAX.

['eorpadusi: MyUHepasnbl, TOPHbIE TTOPOJbI, MOJe3HbIe WCKOMaeMble, TOIIMBO,
pecypcsbl.

TexHoMOrus:: XMMUYecKasi TPOMBILLIEHHOCTb, METa/UIyPrusi, CTPOUTEJIbHbIE
Marepuasbl, CeJIbCKOXO3IMCTBEHHOEe TPOU3BO/CTBO, IUILeBasi NPOMBILIJIEHHOCTD,
(apmareBTHYeCKas TPOMBILLIEHHOCTb, TIPOU3BO/ICTBO KOCMeTHUYeCKHUX



ripernaparoB, MPOM3BO/ICTBO KOHCTPYKLIMOHHBIX MaTepuasioB, 3/eKTPOHHast
TIPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



ITNTAHMPYEMBIE PE3YJIBTATEI OCBOEHUA ITPOI'PAMMEI 110 XM
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O ObPA3SOBAHUA

JINUHOCTHBIE PE3YJ/IBTATDI

B COOTBeTCTBHUM C CHCTEMHO-/IeATeTbHOCTHBIM TIOAXO/IOM B CTPYKType
JIMYHOCTHBIX Pe3yJ/IbTaTOB OCBOEHWS TpeAMeTa «XUMHS» Ha ypOBHE CpeJHero
obmiero oOpa3oBaHUs BbIJe/ieHbl  C/efyIOIe COCTaBJISIOIIMe: OCO3HaHUe
00yuarolUMHUCS POCCHHCKOM TpakJaHCKOW HWAEHTUYHOCTH; TOTOBHOCTb K
CaMOpa3BUTHIO, CAMOCTOSATETbHOCTH 1 CaMOOTIpe/ie/IeHUI0; Haluure MOTHBAI[UH K
00y4eHHMIO; TOTOBHOCTH M CIIOCOOHOCTb OOYyUarolUXCsi PYKOBO/CTBOBATHCS
MPUHATBIMM B 0OI[eCTBe TMpaBWIaMM UM HOPMaMH TIOBeJleHUs; HaJuuue
ITPABOCO3HAHUS, SKOJIOTHUECKON KY/IbTYPbI; CIIOCOOHOCTL CTaBUTh 1€/ U CTPOUTH
YKU3HEHHbIE TI/IaHBbI.

JINUHOCTHBIE pe3y/lbTaThl OCBOEHUs TipefiMeTa «XHMHS» OTPaKaroT
chOpMUPOBAHHOCTb OMbITAa T03HABATEJLHOM U TIPAKTUUECKOW [1esiTeIbHOCTU
o0yuaroIuXxcs B Mpoljecce peaan3aljii oOpa3oBaTelbHON JesITe/TbHOCTH.

JINUHOCTHBIE pe3y/lbTaThl OCBOEHUs TipefMeTa «XHMHS» OTPakKaroT
chOpMHUPOBAHHOCTh OTBbITA TI03HABATENBLHOM U TIPAKTUUECKOW [1esSTeTbHOCTH
oOyuaroluxcs B Mpoliecce peanv3alid 0O0pa3oBaTe/lbHOM JesTelbHOCTH, B TOM
yKc/ie B YaCTH:

1) rpaXkAaHCKOro BOCIHUTAHMA:

0CO3HaHUs1 00YYaIOIIUMUCS CBOMX KOHCTUTYI[MOHHBIX MpaB U 00si3aHHOCTeH,
yBa)KeHHsI K 3aKOHY Y MPaBOMOPSAKY;

TIpe/ICTaB/IeHUss O COLMAJbHBIX HOpPMaxX W TMpaBHaX MEeXIMYHOCTHBIX
OTHOIIIeHHY B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBODUYECKOW [eATebHOCTH TP CO3[AHUU
yueOHbIX TPOEKTOB, pellleHUM y4eOHBbIX W TO03HaBaTebHbIX 3a/lay, BHITIOJHEHUU
XUMHUECKUX IKCTIEPUMEHTOB,

CTIOCOOHOCTH TMOHWUMAaTh W TIPUHUMATb MOTHBBI, HaMepeHHs, JIOTUKY U
apryMeHThI PYTUX TIPU aHa/In3e pa3/IMdHbIX BUJIOB YueOHOI /esaTeTbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHHUA:

I[EHHOCTHOTO OTHOILIEHHUSI K HWCTOPUYECKOMY U HAyUYHOMY HacC/Ie[JUr0
OTeueCTBeHHOM XHMMUU;

yBa)KeHHsI K TIpOLlecCy TBOpUYeCTBa B 007aCTA TeODUM W TIPAKTHUECKOTO
TIDWIOXKEeHUSI XUMWM, OCO3HAHUSI TOTO, 4YTO JiaHHble HAyKu eCcTb pe3y/bTar
JJIATeNbHBIX ~ HaO/MOMeHNH, KpPOMOT/IMBBIX  JKCIIEPUMEHTA/IbHBIX  TIOHCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHBIX U TTPAKTHKOB,



WHTepeca W II03HaBaTe/bHBIX MOTHBOB B TIOAYUYEHHUM U TIOC/IEAYIOLEM
aHa/iM3e UH(OPMAILUK O MepeioBbIX JOCTUKEHUSIX COBPeMEHHOW OTedyeCTBEHHOMU
XUMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBe/IeHNS;

CMOCOOHOCTH OLIeHMBATh CUTYal[UH, CBs3aHHbIE C XUMUUECKUMHU SIBJIEHUSIMHU,
Y TIPUHMMATh OCO3HaHHBIE peIlleHHs], OPUEHTHPYSACh Ha MOpaTbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIleHMBAaTh CBOE TIOBe/leHHe U TIOCTYIIKA CBOUX TOBApHIIed C
TIO3UIMM HPABCTBEHHBIX U TMPABOBBIX HOPM U C YUETOM OCO3HAHUS TOC/IeCTBUM
TTOCTYTIKOB,;

4) popMuUpOBaHUA KYJILTYPbI 3/[0POBbSI:

MOHWUMAaHUsI 1[EHHOCTeH 3/0poBOro U 0Oe30rmacHOro oOpa3sa >KU3HH,
HeoOXOUMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (H3UUeCcKOMY U
TICUXUYEeCKOMY 3/10POBbIO;

cobmoienyss TipaBusl  Ge3omacHoro obpalleHusi C BelljeCTBaMH B OBITYy,
TOBCEeJHeBHOM KWU3HH, B TPY/IOBOU JIeSITe/IbHOCTH;

MOHUMaHWs 1[eHHOCTH TIPaBWI WHAWBUJYAJbHOTO U  KOJJIEKTUBHOTO
Ge30r1acHOro MOBe/IeHNsI B CUTYaI[UsIX, YTPOXKaIOI[UX 3ZI0POBBIO U JKU3HM JIFOIel;

OCO3HAHUS TIOC/IeICTBUM W HENpUSATHS BPeJHBIX TPUBBIUEK (yIOTpeb/ieHus
aJIKOT0J1s, HADKOTUKOB, KYPeHHS]);

5) TPy/A0BOr0 BOCIIMTAHMSA:

KOMMYHMKAaTUBHOM  KOMIIETEHTHOCTY B  yueOHO-MCC/Ie0BaTeIbCKOM
JesiTe/IbHOCTH,  OOII[eCTBEHHO  TI0JIe3HOM, TBOPUECKOM W JPYIMX  BHZAX
JesiTeJIbHOCTY;

YCTAaHOBKM Ha aKTMBHOE ydyacThe B pellleHUuM TNpPaKTUUeCcKux 3ajau
COLIMaTbHOM HarlpaB/IeHHOCTU (B paMKax CBOEro Kjacca, IIIKOJIbI);

VHTepeca K MPakTUYeCcKOMY M3yueHHI0 rpodeccuii pa3MuHOro pojia, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TPeIMEeTHBIX 3HaHUH 110 XUMUU;

yBa)KeHUs1 K TPYAY, JIIOASIM TPy/ia ¥ pe3y/ibTaTaM TPYAOBO# /lesaTeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WMHAWBU/Ya/JLHOM TpPaeKTOPUHU
obpa3zoBanus, Oyayiiedd mpodeccryd W peanu3al[id COOCTBEHHBIX >KU3HEHHBIX
TIJIAHOB C YYETOM JIMUHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XMMHUU, UHTEPeCOB U
noTpeGHOCTeM 00IIIeCTBa;

6) 3K0/10rH4ecKoro BoCIIUTaHUsA:

9KO0JIOTUYECKH 11e/1ec000pa3HOro OTHOIEHUs K TMPUPOZie KaK HCTOUHHUKY
CYII[eCTBOBAHUS KU3HU Ha 3eMJie;

MOHUMaHHWs TJ/I00anbHOTO XapakTepa SKOJOTMuUecKux mMpobsem, BIUSHUS
9KOHOMMUECKHUX TPOIIeCCOB Ha COCTOSTHUE TIPUPO/IHOM U COLMA/IbHOM Cpe/ibl;



OCO3HaHUSI HeOOXOAWMOCTH HCTIOMb30BaHUSl [JOCTYDKEHUM XUMHH /ISt
pellleHKs BOIPOCOB paLiMOHaIbHOTO NPHUPO/I0I0JIb30BaHUS;

aKTUBHOTO HEMpUATUS [IeWCTBUM, NPUHOCSIIMX Bpell OKpY’Karolen
TIPUPOJTHOM Cpefie, YMEHHsI MPOTHO3HMPOBaTh HeO/IaronpUsTHbIE 3KOJIOTHUYEeCKHe
TI0C/Ie/ICTBUS MpeANIPUHUMaeMbIX AeMCTBUI U NIpeOTBPAlllaTh UX;

Ha/IM4usi Pa3BUTOIO KOJIOTMUYECKOT0 MbILUIEHUS], SKOJIOTMYeCKOUN KYJIbTYPHI,
orbITa JlesITe TbHOCTH 9KO0JIOTMUeCKOU HarpaB/IeHHOCTH, yMeHUst
PYKOBO/ICTBOBAaTbCSI MU B TO3HaBaTelbHOM, KOMMYHUKAaTUBHOW W COLAAIbLHOM
MIPAKTHKEe, CIIOCOOHOCTH U YMeHHsI AaKTHUBHO TIPOTHUBOCTOSITH —W/€0JIOTHH
xemodobuu;

7) e HHOCTH Hay4YHOT0 MO3HAHUA:

MHPOBO33p€eHUs], COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO pa3BUTUS
HayKH U 0011[eCTBEHHOU TTPAKTHKY;

MOHUMaHUsl CrelUPUKA XMMUU KakK HayKd, OCO3HaHUsi eé poJd B
dbopMHpOBaHMY PpalMOHANTBHOTO HAyYHOTO MbIIIJIEHUS, CO3/JaHHUH 11eJIOCTHOTO
TIpe/ICTaBIeHuss 00 OKpYy)KaroIlleM MHpe KaK O eIMHCTBe MPHUPOZbI U UeoBeKa, B
MO03HAHUM TIPUPO/IHBIX 3aKOHOMEDHOCTeM U pellleHWH TpobieM COoXpaHeHUs
TIPUPOJHOTO PaBHOBECHS;

ybexxgéHHOCTM B 0C000M  3HAUMMOCTH XUMHH [II1  COBPeMeHHOU
I[MBWIM3AllUM: B €€ TyMaHUCTUYeCKOW HalpaB/IeHHOCTH W Ba)KHOW pOJid B
Co3/laHMy HOBOW 0a3bl MaTepua/JibHOM KY/IbTYPhl, B peIIeHWd T100aTbHbIX
1po0ieM yCTOMUMBOTO PAa3BUTHS UYe/IOBEUECTBA — CHIPHEBOM, SHEPreTHUYeCKOH,
TIUITIEBOM M 9KOJIOTUUeCKOW 0e301aCHOCTH, B Pa3BUTHUH MeJUIMHBI, 00ecrieueHuu
YCJIOBUM yCHEIIHOro TPy/la U 9KO0JIOTMueckKy KOMGOPTHOMN >KU3HU KaXKJ0ro ujeHa
o0111eCTBa;

eCTeCTBEHHO-HAyYHOW TIpPaMOTHOCTH: TIOHUMaHHUsl CYIIHOCTA MeTO/OB
TI03HAHWsI, WCIIO/b3yeMbIX B €CTeCTBEHHbIX HayKaX, CITOCOOHOCTH HCII0/Ib30BaTh
TIo/TyuyaeMble 3HaHUS JJis aHa/li3a U 00bSICHEHUs SIBJIEHWM OKPY’KaloI[ero MUpa u
TIPOUCXOASAIINX B HEM M3MeHeHUH, yMeHus [ieslaTh 000CHOBaHHbIe 3aK/TFOUeHHs Ha
OCHOBe HayuHbIX (DaKTOB ¥ UMEIOLIUMXCS [JaHHbIX C Lebl0 TOJJyYeHus
JIOCTOBEPHBIX BBIBO/IOB;

CTIOCOOHOCTH  CaMOCTOSATeNbHO HCII0/Ib30BaTh XUMHWUYECKWe 3HaHWS [/
peliieHuUsI IP00JieM B peanbHBIX KM3HEHHbIX CUTYalUsX;

VHTepeca K M03HaHUI0, UCC/Iel0BaTe/IbCKOU [1eATeTbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HeTpepbiIBHOMY 00pa30BaHHI0 U
camMo00pa30oBaHUIO, K AKTUBHOMY IIOJIyUeHHIO HOBBIX 3HAHWM 110 XWUMWU B
COOTBETCTBUHM C YKU3HEHHBIMU TTOTPEOHOCTSIMU;

VHTepeca K 0C00eHHOCTSM Tpy/ia B pa3/WyHbIX cepax mpodeccuoHaabHON
JesITeIbHOCTH.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTanpeMeTHbIE pe3y/bTaTbl OCBOEHHS MPOrpPaMMbI MO0 XWMHUM Ha YPOBHE
cpenHero o61iero o6pa3oBaHus BK/IIOUAKOT:

3HauMMble A1 (OPMHPOBAaHUSI ~ MHMPOBO33DeHHMS  OOyYaroIMXCs
MeXIUCIUTITMHADHBIE (MeXKIIpeJiMeTHbIe) OOIleHayUYHble TOHSTHS, OTPa’karolue
L[eJIOCTHOCTb HAyYHOM KapTWUHbl MHpa U CleUU(UKy MeTOJOB TO3HaHUS,
WCIIO0/Ib3YEeMbIX B €CTeCTBEHHBIX HayKax (MaTepusi, BeIleCTBO, SHeprus, siBjeHue,
Tipoliecc, CUCTeMa, HayuyHbld (pakT, MPUHIUI, TUMOTe3a, 3aKOHOMEePHOCTb, 3aKOH,
Teopusi, UCC/e/loBaHue, HaO/MoieHre, U3MepeHue, YKCTIePUMEHT U IDYTHe);

yHUBepcasbHble yueOHble JeiicTBUs (TI03HaBaTe/bHble, KOMMyHUKaTUBHbIE,

peryasiTUBHbIE), obecrneurBaroLLye (dbopMHUpoOBaHue (yHKLMOHATBHOU
I'PaMOTHOCTH U COLIMATIbHOM KOMIIETeHI[UH 00yYaroLuXCsl;
CTIOCOOHOCTD obOyyJaroImxcs HCIIO/Tb30BaTh OCBOEHHBIe

MeXAUCIUTUTMHApHbIEe, MUPOBO33peHUYeCcKHe 3HaHUS U YHUBepCaJibHble yueOHbIe
JIeMCTBUS B MO3HABATE/IbHOU U COLIMA/IbHOW MPAKTHKe.

MerTaripegMeTHble pe3y/bTaTbl OTPaXkalOT OBJaZileHWe YHUBEpCaTbHbIMU
yueOHBIMH  TI03HABaTebHBIMM, KOMMYHUKATUBHBIMH W  PETYISTUBHBIMH
JIeMCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBePCa/IbHbIe yUeOHbIe JeiCTBHSs

1) 0a3oBbIe JIOrHUeCKHe JeHCTBHUS:

CcamMoCTOSTe/lbHO — (OpPMy/MpOBaThb W aKTyaJM3UpoOBaTh  Ipobiemy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

ornpejensTb LeMu [JesTellbHOCTH, 3ajaBas MapaMeTpbl W KPUTEpUU UX
JIOCTH)KEHHsI, COOTHOCUTD Pe3yJ/IbTaThl [esiTe/TbHOCTH C TOCTaB/IeHHbIMU LIe/ISIMU;

WCIO/Ib30BaTh TPU OCBOEHUM 3HAHUM TIPUEMBI JIOTUUECKOTO MBbIIIIEHNS:
BbIZIEJIATh XapaKTepHble MPH3HAKKW TMOHATUM W YyCTaHaB/IMBaTb WX B3aUMOCBSI3b,
WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHATUS ZJis1 00BsICHEHUsI OT/leNTbHbIX (DaKTOB U
SIBJIEHUI;

BbIOMpaTh OCHOBAaHWS W KDUTEPUM [/ KIacCU(PUKAI[UM BEIIeCTB U
XUMUYECKUX peaklivi;

yCTaHaB/UBaTb [PUYMHHO-CJIE[CTBEHHbIE CBA3M MEX]y H3y4yaeMbIMU
SIBJIEHUSIMU;

CTPOUTHL JIOTUUECKHEe PpacCy>XAeHusi (MHAYKTUBHbIE, [eJyKTUBHbIE, TO
aHaJIOTuM), BBISIB/IATb 3aKOHOMEPHOCTHM M TMPOTHMBOPeUrsi B pacCMaTpUBaeMbIX
sIBJIEHUSIX, (DOPMYJIMPOBATh BbIBO/IbI U 3aK/TFOUEHUSI;

TIPUMEHSTh B MpOLjecce TO3HAHUSI UCTO/Ib3yeMble B XUMUM CUMBOJIMYECKHE
(3HAKOBBIE) MO/Ie/TH, TIPe0Opa30BbIBaTh MO/ie/IbHbIE TIPeZICTaB/IeHUSI — XUMUUeCKHM
3HaK (CHMMBOJI) 37eMeHTa, XuUMUueckass (opMysa, ypaBHeHHe XHUMUUeCKOM



peakiuy — TIPU pellleHWH y4ueOHBIX T03HaBaTe/JbHbIX M TPAKTHUEeCKUX 3afau,
TIPUMEHSITh Ha3BaHHbIe MOZeJ/IbHbIe MPe/[CTaB/IeHus /i BbIsSIB/IEHUS XapaKTePHBIX
TIPU3HAKOB U3yUaeMbIX BEIIIeCTB U XUMUUECKUX PeaKIvi.

2) 0a3oBbBIe HCC/IE0BATEIbCKHE AeHiCTBUA:

BJIaZileTh OCHOBaMH METO/IOB HAYUHOTO TMO3HAHWS BEIeCTB U XUMHUeCKUX
peakiuu;

dbopMyIMpoBaTh Lie/M U 3a/lauu UCC/IeI0BaHus1, UCTI0/b30BaTh MOCTaB/IeHHbIE
Y CaMOCTOsITeIbHO C(OpPMY/MpOBaHHbIE BOIPOCHI B KaueCcTBe UMHCTPyMeHTa
T03HAHWS U OCHOBBI /Ji1 (DOPMUPOBAHUS THUIIOTE3bI MO TMPOBEpPKe MPaBUIbHOCTH
BBICKA3bIBAEMbIX CY>K/I€HUW;

B/IaJIeTh HaBbIKAMH CAMOCTOSITE/TbHOTO TIJTaHUPOBAaHUSI U IIPOBe/IeHUsI
yUeHWYeCKMX KCTIepHMEHTOB, COBEpIIIeHCTBOBAaTh YMeHHsI HabIroAaTh 3a XO[0M
ripoliecca, CaMOCTOSITeJIbHO TIPOTHO3MPOBaTh €ro pe3yJbTar, (POpMyJ/MpOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTEJILHO JOCTOBEPHOCTH Pe3y/IbTaTOB UCC/ieI0BaHUs,
COCTaB/ISATh 000CHOBAaHHBIM OTUET O MPOJie/laHHOM paboTe;

nproOpeTaTh OIBIT yUYeHWYeCKOW HCCIe0OBaTe/IbCKOM UM MPOEKTHOMU
JesiITe/IbHOCTH, TIPOSIB/IATH CTIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITE/IbHOMY
TOMCKY METO/IOB pelleHus] TPAaKTUYeCKHMX 3ajlay, NPUMEHEHUIO pa3/TuyHbIX
MeTO/IOB TT03HAHMSI.

3) pabota c uadopmaruei:

ODHEHTHPOBAaTbCSI B PAa3/IMUHbIX MCTOUHMKAX WHGOpMaLUU (Hay4yHO-
TIOMy/IsIpHasi JUTepaTypa XUMUUECKOTO COJ/lep)KaHHWs, CIIpaBOYHbIe T10COOUS,
pecypcel VIHTepHeTa), aHanM3MpOBaTh MH(OPMALMIO pa3/MYHbIX BUJOB U (OpM
Tipe/iCTaBJ/IeHUS], KPUTHUYECKU OlleHUBaTh eé JIOCTOBEPHOCTh u
HEeTpOTUBOPEUUBOCTb;

(hopMyIMpOBaTh 3anpoChkl U TIPUMEHSITh PA3/IMUHbIE METO/bl MPU TMOUCKE U
orbope wuHbOpMaIMM, HEOOXOAUMON [T  BBITIOIHEHUS yueOHBIX 3ajad
OIpe/ie/IEHHOI O THIIA;

nproOpeTaTh OMBIT HCTO/Ab30BaHUSI HWH(POPMAI[MOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTHUH Y PAa3/IMUHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOWpaTh  ONTUMalbHYIO  (GOpMy  IIpe/iCTaB/IeHUs
uHbopMaluy (cxembl, TpadyKH, AUArpaMMbl, TaOIHIIBI, PUCYHKH U IPYTHE);

WCTIO/Tb30BaTh HAyuUHBIM s3bIK B KayecTBe CpeACTBa mpu pabote cC
XUMHUYeCKOW UH(opMalueii: TpUMEHSTb MexXmpeaMeTHble (dbusnueckue U
MaTeMaTH4yecKre) 3HaKU U CUMBOJIbI, hOpMYy/ibl, abOpeBUaTypbl, HOMEHK/IATypYy;

HCII0/Ib30BATh 3HAKOBO-CHMMBOJ/IMYECKHE CpeACTBd HAIJIAAHOCTH.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe YueOHbIe /JeiCTBHUS:



3aZlaBaTh BOIIPOCHI MO CYIECTBY 00Cy»K/1aeMoi TeMbl B X0/le Arajiora u/uim
JIMCKYCCHH, BbICKa3bIBaTh Uzer, (HOPMYJIMPOBaTh CBOU MPeAI0KeHUs
OTHOCHTE/IbHO BBITTOJTHEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

BLICTYIIaTh C TpPEe3eHTal[dell pe3y/IbTaTOB I103HABATE/ILHOM [esITe/IbHOCTH,
TI0JTyYE€HHBIX CAMOCTOSITe/TbHO M/IM COBMECTHO CO CBEPCTHHUKAMU ITPU BHITIOJTHEHUH
XUMHUECKOTO 3KCIIepHMeHTa, TTPAKTHUeCKOH paboThI 10 MCC/Ie/JOBAaHUIO CBOMCTB
M3yJaeMbIX BeIIeCTB, peaau3al[ii yueOHOro rpoekTa, ¥ (hopMyIMpOBaTh BBIBObI
10 pe3y/jbTaTaM MPOBEAEHHBIX MCC/Ie[OBAHUN IMyTEM COrJIaCOBAHHS TO3ULIMNA B
xo/1e 06cyXIeHnss 1 0OMeHa MHEeHHSIMH.

Per‘yflﬂTI/IBHble YHHUBepCA/IbHbIE y‘-IEﬁHble }:[el‘/’ICTBl’IHI

CaMOCTOSATE/IbHO TIJIAHUPOBAThb M OCYIeCTBJISAITb CBOIO T103HaBaTe/IbHYIO
JesiTe/IbHOCTh, OTpeZiesisiss eé Teid W 3a/laud, KOHTPOJIMPOBaTh M II0 Mepe
He0OXOMMOCTA KOPPeKTHPOBATh TIpejjaraeMblii a/JrOPUTM JIeMCTBUM IIpH
BLITIOJIHEHUM Y4YeOHBIX M HCCIeI0BaTe/bCKMX 3a/iad, BbIOMpaTh Haumbosee
3¢ deKTUBHBIM Croco0 UX perleHus C YYETOM TOJydYeHUs HOBBIX 3HAHUH O
BeIIeCTBaX U XUMHUUECKUX PeaKI[UsX;

OCYLLECTB/ISITh CAMOKOHTPOJIb JIeSITeIbHOCTA Ha OCHOBe CamMOaHanv3a u
CaMOOLIeHKH.

INMPEAMETHBIE PE3YJ/IBTATBI

[TpegMeTHBbIe pe3y/ibTaThl OCBOEHUS MPOrPaMMBbI 110 XUMUU Ha yTay6/18HHOM
YPOBHe Ha YypoBHe cpejHero o0iero oOpa3oBaHUs BKJIHOUAIOT crielupudecKye
JJis1 yueGHOTO TipeMeTa « XUMUs» HayuHble 3HAHUS], YMeHHs U CII0COObI 1efCTBU
10 OCBOEHHIO, UHTEepPIIpeTalui 1 rnpeoOpa3oBaHUI0 3HAHUM, BUBI [1eSITeIbHOCTU
M0 TMOJTyYeHUI0 HOBOTO 3HaHUs U MPUMEHEHWI0 3HaHWU B pa3/MUHBIX yueOHBIX
CUTYyaLUsiX, a TAK)Ke B peasbHbIX )KU3HEHHbIX CUTYalUsiX, CBSA3aHHbIX C XUMuen. B
mporpaMMe TI0 XUMHUM TpeJMeTHble pe3y/bTaTbl TMpPeACTaB/leHbl MO ToAam
V3y4yeHwusl.

10 KJ/TIACC

[TpeiMeTHble pe3y/ibTaTbl OCBOeHUsI Kypca «OpraHuueckasi XuUMMsI»
OTpaXkaror:

c(hOpMHUPOBAaHHOCTb TIpe/ICTaB/J€HUM: O MecTe U 3HaueHUM OpraHu4yecKou
XUMHHM B CHCTe€Me eCTeCTBEHHBbIX HayK W eé pojii B obecrieueHHWH yCTOMYMBOTO
Pa3BUTHS YejioBeueCTBa B pellleHHWH MpobsieM 3K0JI0THUeCcKOl, SHepreTUUeCKOu U



nuIIeBol 6e30MacHOCTH, B Pa3BUTUM MeAWLIVHBI, CO3ZIJAHUM HOBBIX MAaTepHasioB,
HOBBIX MCTOUHHKOB SHEpruu, B obecrieueHUN paLMOHA/ILHOT O
TIPUPO/IOTIOL30BaHUs, B (POPMUPOBAHWM MHUPOBO33peHUsT U 001lell Ky/JbTypbl
Yye/ioBeKa, a TaKXKe IJKOJOTMYeckd OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY
3/JOPOBbIO U IPUPO/IHOM Cpejie;

BJIaJleHhe  CUCTEMOM  XMMHUECKMX  3HaHWM, KOTOpas  BKJ/IKOYaerT:
OCHOBOITOJIArarolye MoHATHUs — XUMUUECKUM 3JIEMEHT, aToM, S/Ip0 M 3J1eKTPOHHas
obosouka aroma, Ss-, p-, d-aTOMHble OpOWTa/MM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMSI aTOMa, THUOpuAM3alUs aTOMHBIX opOuTased, HWOH, MOJeKyJIa,
BaJIEHTHOCTb, 3JIEKTPOOTPHULATeIbHOCTb, CTENEeHb OKUC/IEHUS, XUMUUEeCKasi CBSI3b,
MOJIb, MOJISIDHAsi Macca, MOJISIDHBIN 00BEM, YI/iepoJHbIN cKeseT, GyHKI[MOHAIbHAas
IpyIma, pajukaa, CTPYKTypHble (opmyJibl (pa3sBépHyThIe, COKpAIlEHHBbIE,
CKeJIeTHbIe), U30MepUsi CTPYKTypHasi U TIPOCTpPaHCTBeHHas (reomeTpuUuecKas,
ONTUYeCKasi), W30Mepbl, T'OMOJIOTUYECKUW psiJl, TOMOJIOTH, YTJeBOAOPO/bI,
KUCJIOPOJ- U a30TCOJeprKalljie OpraHuyeckde COeUHEHHsi, MOHOMep, MOJIMMep,
CTPYKTYDHOE 3B€HO, BBICOKOMOJIEKYJ/ISIDHbIE CO€JVHEHHs; TeOPUM, 3aKOHBI
(mepuoguueckuit 3akoH [. . MenpeneeBa, Teopusi CTPOEHUSI OPraHUYECKUX
BewjectB A. M. byT/iepoBa, 3aKOH COXpaHeHUs1 MaCChl Bel|eCTB, 3aKOH COXPaHEeHUs
Y TpeBpalleHus] SHEPrUM TIPpU XUMHUYECKHMX peaklUsX), 3aKOHOMEpPHOCTH,
CMMBOJ/IMUYECKUM S13bIK XMMHHM, MUDOBO33pEHUEeCKHe 3HaHMf, JieXXalllhie B OCHOBE
TIOHUMaHUs1 TIPUUMHHOCTH U CUCTEMHOCTU XUMHUUYECKUX SIBJIEHUH; TIpe/ICTaB/IeHUs
0 MexaHW3MaX XHWMHUUYECKUX peaklui, TepMOJWHAMUUECKUX M KUHEeTHUUeCKUX
3aKOHOMEPHOCTSIX MX MPOTeKaHUsi, 0 B3aMMHOM BJIUSIHUM aTOMOB W TPy aTOMOB
B MOJIeKy/1axX (MHAYKTHMBHBIA U Me30MepHbId 3(¢eKkTsl, opreHTaHThIl 1 11 poza);
dakTosornueckre CBeZieHWs O CBOMCTBAaX, COCTaBe, TOJiyueHHWHW W 0Oe301acHOM
WCTIO/Tb30BaHUM Ba)KHEMILIMX OpPraHWYecKUX BelleCTB B OBITY M TPaKTUUECKOM
JesiTeIbHOCTU ~ YesioBeKa,  OOIIMX  HayuHbIX  TPUHLMIAX  XUMHUeCKOro
TIPOM3BO/ICTBA (Ha MpUMepe MPOU3BO/CTBA METaHOIa, repepaboTKy HeTH);

c(hOpMUPOBAHHOCTh yYMEHM: BBISIB/ISITh XapaKTepHble TIPU3HAKU TMOHSTUM,
yCTaHaB/MBaTbUX B3aMMOCBSI3b, UCMO/b30BaThb COOTBETCTBYIOIUE TOHSTHS TIPU
OMMCaHWUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYeCcKUX COeJJMHeHUH;

c(OpMUPOBaHHOCTb YMEHUM:

WCI0J/Ib30BaTh XMMUUECKYH0 CUMBOJIMKY [I/Ii COCTaB/I€HUs] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALLEHHBIX U CKeNeTHbIX) (POpPMYJ/ OpraHuYeCcKux
BELL[eCTB;

COCTaBJ/IATh YPaBHEHUS XUMHUUYECKMX DEeakLd Y pacKpblBaTh UX CYIJHOCTH:
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peakluii ~ MOCpPeACTBOM  COCTaBJIeHUS
9/IeKTPOHHOTO 0anaHca 3TUX peaklWid, peaklUid HOHHOTO oOMeHa TyTéM
COCTaBJIEHUS UX TTOJIHBIX U COKPAILEHHBIX MOHHBIX YPaBHEHUN;



W3roTaB/IMBaTh MOJEIN MOJIEKY/T OPraHUYeCKUX BeLeCTB /11 WIIKCTPaLyU
VX XUMUYECKOr0 ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHUPOBAaHHOCTb yYMEHHWM: yCTaHaB/JUBaThb MPUHAJJ/IEXKHOCTh W3yUYeHHBIX
OpraHMYeCcKMX BelecTB MO KX COCTaBy U CTPOEHUIO K OIpeje/éHHOMY
KJIacCy/Tpynme COeJVWHEeHWM, [aBaTb MM Ha3BaHWd [0 CUCTeMaTU4eCKOM
HoMmeHknaType (IUPAC) u npuBOAWUTH TpHBUA/IbHble Ha3BaHUS /i OTAe/bHBIX
Tpe/iCTaBUTe/Ied OpraHMYeCcKUX BellecTB (3TWIEH, alleTWIeH, TOJyOJ, TJIULIepUH,
STWIEHIJIUKOJ/Ib, (eHOJI, (opmasblerufi, aleTaablJerusi, aleToH, MypaBbHHas
KHUCJIOTa, YKCYCHAasi KACJIOTa, CTeapUHOBAsi, OJIEMHOBAs!, NTaIlbLMUTUHOBAsI KUC/IOTHI,
TJIMLYH, ajlaHuH, MajbTo3a, (DPyKTO03a, aHWIWH, JUBHUHWJI, U30MPEH, XJIOPOIIPEH,
CTUPOJ U [IpyTrue);

Cc(hOpMUPOBAaHHOCTb YMEHUsl OMpeJesiTb BHJ XUMUUECKOM CBSI3U B
OpraHhuYeCcKuX COoeAVHeHUsX (KOBaJieHTHass W WOHHAs CBSi3b, O- W TI-CBf3b,
BO/IOPO/HAasI CBSI3b);

c(hOpMHUPOBAaHHOCTb YMEHUSI MPUMEHSATH TI0JIO)KeHUS] TeOpPUM CTPOEeHUs
opraHuyeckux BeitjecTB A. M. BytiepoBa /i/isi 00bsiICHeHHsI 3aBUCHMOCTH CBOMCTB
BelLleCTB OT UX COCTaBa U CTPOEHUS;

chbOpMUPOBAaHHOCTb ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTPOEHMeE,
¢dbu3nueckue M XUMHUYECKWe CBOMCTBA TUIMUHBIX TpeACTaBUTe/ed pa3/IUuHbIX
KJIaCCOB OPraHWYeCKUX BellleCTB: aJKaHOB, L[UK/IOAJKaHOB, aJIKeHOB, alKa/JJMueHOB,
aJIKMHOB, AapOMaTUYeCKUX YTJIeBOJOPOJOB, COUPTOB, albJeru/ioB, KETOHOB,
KapOOHOBBIX KHC/IOT, MPOCTLIX U CA0XKHBIX (UPOB, )KUPOB, HUTPOCOEJUHEHUMN U
aMHUHOB, AMMHOKHC/OT, OesKoB, yriaeBosioB (MOHO-, AW- W TIOJMCaxapy/ioB),
WUTKOCTPUPOBaTh  TEHETUYECKYH)  CBSI3b  MEXAY HHMU  ypPaBHEHUSIMU
COOTBETCTBYIOIIIMX XWMHUUECKHMX PpeaklUWd C WCIO0JIb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHUPOBAaHHOCTb YMEHUsI TO/ITBEP)K/[aTb Ha KOHKPETHBbIX MpUMepax
XapakTep 3aBUCUMOCTH PeaKI[MOHHOW CTTIOCOOHOCTH OpraHUueCcKuX CoeJuHeHU OT
KPaTHOCTU U TUMA KOBAJIEHTHOU CBSI3U (0- U T-CBSI3U), B3aUMHOTI'O BJIUSIHUSL aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAaHHOCTb YMEHUSI XapaKTepU30BaThb UCTOUHUKH YTJIEBO/IOPO/THOTO
celpbsi  (HedTh, TPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mepepaboTKu W
TIpaKTUUeCKOe TprMeHeHHe MPOAYKTOB repepaboTKy;

c(hOpMUPOBAaHHOCThL BJIaZIEHUs] CUCTEMOM 3HAHWW O eCTeCTBEHHO-HayUHbIX
MeTOo/laX MO3HaHUSl — Hab/ItoleHnH, U3MepeHrH, MO/e/TMPOBaHNU, SKCIIePUMeHTe
(peaslbHOM U MBICJIEHHOM) Y YMEHUSI IPUMEHSTh 3TU 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUsI TIPUMEHSIThOCHOBHbBIE Orepaliid MbICJIUTeTbHOU
JesiTe/IbHOCTU — aHajiu3 U CUHTe3, CcpaBHeHHe, 0000ieHHWe, CHCTeMaTH3alHIo,



BbIsIB/IEHVE TIPUUMHHO-CJIe[ICTBEHHbIX CBsI3el — /11 U3yUYeHUsi CBOWCTB BellleCTB U
XMMUYECKUX peaKLui;

c(hOpMHUPOBAaHHOCTb YMEHUM: BbISB/ISTh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
TIOHATUSIMA U TIPEJICTaB/IeHUSIMUA JIDYTUX eCTeCTBeHHO-HayUHbIX MpPeJMeTOB [I/si
Oosiee OCO3HAHHOTO TIOHMMAaHHS CYIIHOCTM MAaTepPHa/IbHOTO e[WHCTBA MHpa,
WCTI0/Tb30BaTh CHUCTEMHbIe 3HaHHWS 0 OPraHUUeCKOW XUMUU [ijisi OOBSICHEHUS U
TIPOTHO3MPOBAHUS SIBJIEHUM, UMEIOIHUX eCTeCTBeHHO-HayUHYI0 IPUPOY;

chOpMUPOBAHHOCThL ~YMEHUU: TIPOBOJIUTH PACUETHI [0 XUMUUYECKUM
dbopMysaM M ypaBHEHUSIM XUMHUeCKUX peakiuil C UCM0Jib30BaHUeM (r3UUeCKuX
BeMUMH (Macca, 0OBEM Tra30B, KOJMYECTBO Bel[eCTBAa), XapaKTepPU3YHOIIUX
BellleCTBa C KOJIMYECTBEHHOW CTOPOHBI: PaCUéThl MO0 HAaXOXKAEHUI0 XUMHUYEeCKOU
dbopMy/ibl BellecTBa MO U3BECTHBIM MACCOBBIM JIO/ISIM XUMHUUYECKUX 3/1EMEHTOB,
TIPOAYKTaM CrOpaHwsl, TJIOTHOCTU Ta3000pa3HbIX BelleCTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOrHO3UPOBaTh, aHAJIU3MPOBaTh U OL|EHUBATh
C TO3WIMHA  JSKOJOrMYeckor  6e30MacHOCTH  TIOC/TeACTBUS ~ ObITOBOM U
TIPOU3BO/ICTBEHHON  JIeSTeTbHOCTU  4YesioBeKa, CBSI3aHHOM C  repepaboOTKoM
Bell[eCTB, MCI0J/Ib30BaThII0/yYeHHbIe 3HAHUS [IJisl TIPDUHSATHSI TPAaMOTHBIX pellleHUi
ripo6sieM B CUTYaLMsX, CBSI3aHHBIX C XUMUEH;

chOpMHPOBAaHHOCTh YMEHMI: CaMOCTOSTE/NbHO TUIAaHUPOBaTh W TIPOBOUTH
XUMUYEeCKUN SKcriepuMeHT (TojiydeHHMe W U3yueHWe CBOMCTB OpraHWYeCcKux
Bell[eCTB, KauyeCTBEHHble peaklUM yIJeBOJAOPO/JOB pPa3/MUHbIX K/IacCOB U
KUCJIOPOCO/IepXKallliX OpPraHUYeCKUX BeleCTB, pelleHue >SKCIepUMeHTaTbHbIX
3a/lau MO pacro3HaBaHUIO OpraHMYeCcKUX BellecTB) C cobsojieHreM TpaBuil
Ge3omacHoro obpalleHusi € BellecTBaMM U JlabopaTopHBIM 000py/[0BaHKEM,
dbopMmynupoBath 1ieflb WCCAEe[IOBaHUS, TIPe/CTaB/sATb B pa3/idyHOU dopme
pe3yJbTaThl SKCIIePUMEHTa, aHa/IM3UPOBATh U OLIEHUBATh UX [JOCTOBEPHOCTH;

c(hOpMUPOBaHHOCTb YMEHUIA:

cobsro/jaTh TIpaBU/Ia 3KOJIOTUUECKH 1eiecoo0pasHOro moBefieHus: B ObITY U
TPY/JOBOU [1eATe/TbHOCTU B LIeJIIX COXPAaHeHUs] CBOero 3/0pOBbs, OKpYyKatolleih
TIPUPOJHOU Cpe/ibl U JOCTHKEHHs €€ yCTOMUMBOIO Pa3BUTHUS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO [eWCTBUS Ha >KMBbIe OPraHU3MbI
orpe/ie/IEHHbIX OPraHUUeCKUX BellleCcTB, MOHUMasi CMbIC/ roka3arens TT1K;

aHa/IM3UPOBaTh 1jesieco0bpa3HOCTb TIPUMeHeHUsI OPraHUueCKHWX BelleCTB B
TIPOMBILLIZIEHHOCTH U B OBITY C TOUKU 3peHUsI COOTHOIIIEHUST PUCK-TI0/1b3a;

c(OpMUPOBAHHOCTb YMEHHUI: OCYIIeCTB/ATh LieJieHarpaBaeHHbI TMOUCK
XUMHUUeCKOH WHGOPMAI[UH B Pa3/IMUHBIX UCTOUHWKAX (HayuHasi ¥ yueOHO-HayuHast
nuTepartypa, Cpe/icTBa MacCcoBOM MH(opmaluu, IHTepHeT U Apyrue), KpUTUUeCKu
aHa/IM3UPOBaTh XMMHUYECKYI0 MH(pOpMaI[uio, TilepepabaTbiBaTh €€ U UCIO/b30BaTh
B COOTBETCTBHUH C MIOCTaB/IEHHOMN yueOHOU 3a/iauei.



11 K/TIACC

[TpegmeTHbIe pe3yabTaThl OcBoeHUsi Kypca «OOijasi ¥ HeopraHudeckas
XUMUSI» OTpaXkatoT:

c(hOpMHPOBAaHHOCTb Tpe/JCTaB/JI€eHUM: O MaTepUaJbHOM eIWHCTBE MHUPAa,
3aKOHOMEPHOCTSIX U T03HAaBaeMOCTH SIBJIEHUW MPUPO/bI, O MecTe W 3HaueHUU
XUMUUA B CHCTEMe eCTeCTBEHHBIX HayK W eé poju B obecrieueHWH YCTOWUMBOTO
pa3BUTHUS], B pellleHHHd Mpo0/ieM 3KOJOrMYecKou, SHepreTHUYeckKOou U TTHITeBOU
6e30MacHOCTH, B PA3BUTHH MeJUWIIMHBI, CO3ZIAHMM HOBBIX MaTepUasioB, HOBBIX
WMCTOYHWKOB SHEPruH, B oOecrieueHWM paljMOHaJbHOTO TPUPOZOII0/Ib30BaHNs, B
¢bopMHpOBaHMYM MHPOBO33peHHsI U 00lell Ky/JbTypbl UYe/iOBeKa, a TaKxke
9KOJIOTMUYeCKM 0OOCHOBAHHOTO OTHOIIIEHHS K CBOEMY 3/[0POBbIO0 U TIPUPOJHOM

cpeje;
B/aJleHHe  CUCTeMOM  XMMHWUeCKUX  3HAHWM, KOTOpas  BK/IIOUaerT:
OCHOBOTIO/IArarolfye TIOHATUS — XWUMUYeCKWM »37IeMeHT, aToM, SIpO aToMa,

W30TOIIbl, 3/IeKTPOHHAasi 000/104Ka aToMa, S-, p-, d-aTOMHble OpOUTa/M, OCHOBHOE U
BO30Y)KZIEHHOE COCTOSIHMSI aTOMa, TUOpHAuW3al[isi aTOMHBIX OpOuTasnel, WOH,
MOJIEKy/la, BaJIeHTHOCTb, 3JI€KTPOOTPHULIATEIBHOCTb, CTeleHb  OKUC/IeHUS,
XUMUYecKasi CBsi3b (KOBaJIeHTHasi, WOHHas, MeTaj/yidueckas, BOAOPOJHas),
KpUCTa//IMUeCKasi pelliéTka, XWMHUYeckKas peakiusi, pacTBOp, 3JIeKTPOJIUTHI,
HEe3/IeKTPO/IUThI, 3JIEKTPOJUTHAYECKasi JUCCOLMALUs, CTeleHb JAUCCOLMALUY,
BOZIOPO/IHbIN TIOKa3aTejib, OKHUC/UTe/b, BOCCTAHOBUTENb, TeII0BOM 3¢ deKT
XUMHUYECKOU peakluu, CKOPOCTbh XMMUUECKOM peakLii, XUMUYeCKOe PaBHOBECHE;
TeOPUM M 3aKOHBI (Teopus 3/IEKTPOJMTUUECKOW AUCCOLMAlU, MepUoJuYeCcKui
3akoH [I.V1. MeHzieneeBa, 3aKOH COXpaHeHUs1 MaCChl Bell|eCTB, 3aKOH COXPaHeHUs U
TpeBpall[eHHs] SHePrUY MPU XMMUUECKUX peaklUsX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEILeCTB, 3aKOH [EeUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUM SI3bIK
XMMUM, MHUPOBO33DEHUECKUe 3HaHHWs, JeXalllue B OCHOBe T[IOHHMaHUS
MPUYMHHOCTA W CUCTEMHOCTM  XUMHUYECKUX  SIBJIEHUW;  COBPEMEeHHbIe
Npe/iCTaB/JeHUs O CTPOEHWU BeIeCTBA Ha aTOMHOM, WOHHO-MOJIEKYJIIPHOM U
HaJMOJIEKY/IIPDHOM YDOBHSX; IIpeJCTaB/JIeHUs] O MexXaHW3Max XHWMHYeCKHUX
peakiui, TepMOJWHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUsl, 0 XMMUYECKOM DAaBHOBECUM, paCcTBOpax U AUCIIEPCHBIX CHUCTeMax;
dakTosoruueckre CBeZieHWs O CBOMCTBAaX, COCTaBe, TOJiyueHHWHW W 0e301acHOM
WCTI0/Tb30BaHUM Ba)KHEUIIIMX HeOpraHM4eCKUX BellecTB B ObITY U MPaKTUUeCKOM
JesiTeTbHOCTU ~ uejioBeKa, OOIMX  HAayyHbIX  TPUHIMIAX  XUMHUUYECKOTO
TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh yYMEHM: BBISIB/ISITh XapaKTepHble TIPU3HAKU TMOHSTUM,
yCTaHaB/IMBaThb MX B3aUMOCBSA3b, WCIIO/b30BaTh COOTBETCTBYIOLME TOHATHSA TPHU
OMNMCaHWU HeOPraHWYeCKUX BeIecTB U UX TpeBpall|eHul;



c(OpMUPOBAHHOCTb yYMEHUSI HCII0/Ib30BaTh XUMMUUECKYH) CUMBOJIUKY [I/Is
cocraB/ieHUs: (OpMyJl BelleCTB M YpPaBHEHUMM XMMUYECKMX  peaklui,
cuctematnyeckyro HoMeHKNatypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OT/EIbHBIX
BellleCTB;

c(OpMHPOBAHHOCTb YMEHUS OIpe/e/isiTh Ba/IeHTHOCTb U CTeleHb OKUC/IeHUS
XUMHUUECKHX 3/IEMEHTOB B COeJUHEHUSX, BUJ, XUMHUECKOM CBSI3W (KOBaJIeHTHas,
VIOHHAsl, MeTa//Inyeckasl, BOJOpPOJHAas), THUIl KPUCTa/UIMUECKOW  PEeIIETKH
KOHKDETHOTO BellleCTBa;

c(OpMUPOBAHHOCTb yMeHHsI OOBSICHATH 3aBUCHMOCTb CBOWCTB BeIIeCTB OT
BUJla XWUMHUYECKOW CBSI3M W THMNA KPUCTA//TMYECKOM PeIéTKA, OOMEHHbIH H
JIOHOPHO-AKIeNTOPHBIN MeXaHH3Mbl 00pa30BaHUsI KOBaJIEHTHOM CBSI3U;

cOPMUPOBAHHOCTb  yYMEHMWM:  KJaCCU(ULIMPOBaTh:  HeOpraHu4yecKue
Bell[eCTBa I10 MX COCTaBy, XUMHUUECKHE pPeaKLMu I10 pa3/IMYHbIM IIpU3HaKaM (YMCTy
Y COCTaBy pearvpyrollyXx BeLecTB, TEIUIOBOMY 3(p(eKTy peakuyu, U3MeHEHUIO
CTerleHeld OKUCJIeHUsl 371eMeHTOB, 00paTMMOCTH, Yy4YaCTHIO KaTajud3aTtopa |
JpyTHe); CaMOCTOSITe/IbHO BbIOMPAaTh OCHOBAHUS Y KPUTEPUU [Jisi K1acCUpUKaIU
V3y4yaeMbIX BeleCTB 1 XMMUYeCKUX peaKLui;

c(hOpMUPOBAHHOCTb YMEHUS PaCKpbIBaTh CMbIC/ [TEPUOAMYECKOro 3akoHa /.
. MeHJienieeBa U IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYI0, 00bSICHUTETBbHYIO
Yl TIPOTHOCTUYECKYI0 (PYHKILMY;

c(OpMUPOBAHHOCTb YMEHUM: XapaKTepU30BaTb 3/€KTPOHHOE CTpPOeHHe
aTOMOB Y HMOHOB XUMHUYECKUX 3JIeMEHTOB I[1epBOr0—4eTBEPTOro I1epuo/iOB
[Tepuoguueckori  cuctembl .M.  MeHjeneeBa,  HWCIO/Ab3Ys  TOHSATUS
«3HepreTUyecKre ypOBHHU», «3HepreTUUecKue IMOJAyPOBHW», «S-, P-, d-aTOMHBbIE
opbuTtanm», «OCHOBHOe U BO30YKZAEHHOE 3HEpPreTHYecKre COCTOSHHS aToMa»;
00BSCHATH3aKOHOMEDHOCTH W3MeHEeHUs] CBOWMCTB XWMHYECKUX 3/IEMEHTOB M MX
coefvHeHWW M0 mnepuojgam u rpynnam Ilepuoguueckoin cucremsr [. U.
MeH/eneeBa, BajieHTHble BO3MOXXHOCTU aTOMOB 3/1EMEHTOB Ha OCHOBe CTPOEHUs
UX 3JIEKTPOHHBIX 000/I0UeK;

cOpMUPOBAHHOCTbL yMEHUM: XapakTepu3oBaTh (OMUCHIBaTh)  0OLUe
XUMUYECKHWe  CBOMCTBA  BEIeCTB  pa3/IMUHbIX  KJ/IAaCcCOB,  TOATBEP)KJATh
CylLLleCTBOBaHHME TeHEeTUYECKOM CBSI3M MEXAYy HeOpraHW4YeCKMMHU BelleCTBaAMH C
TIOMOLLbI0 YPAaBHEHHUH COOTBETCTBYHOLMX XUMHUYECKUX PeakLiy;

Cc()OpMUPOBAHHOCTb yYMEHMUSl PpacKpblBaTb CYLIHOCTb: OKUCJIUTEIbHO-
BOCCTAaHOBUTE/IbHBIX peakKlii MOCPeJCTBOM COCTaB/eHUs 3/IeKTPOHHOTO OasaHca
3TUX peaklWi; peaklUWi HWOHHOTO OOMeHa IMyTéM COCTaBJIeHUS WX TOJHBIX U
COKpAIlIEHHbIX  WOHHBIX  ypaBHEHWW;  peaklUUM  TWpO/Iv3a;  peakiuiu
KOMIL/IeKcooOpa3oBaHusl (Ha IpUMepe I'/JpOKCOKOMITIEKCOB LJMHKA U a/TIFOMUHUS);



chOpMUPOBAaHHOCTh YMeHHSI OOBSICHATH 3aKOHOMEPHOCTH TIPOTeKaHUs
XUMUYECKUX peakLUid C YUETOM UX SHepreTMUecKuX XapaKTepPUCTUK, XapaKTep
V3MEeHEeHUs] CKOPOCTH XWMMWYEeCKOW peaklMd B 3aBUCMMOCTH OT pa3/MYHbIX
(haKTOpOB, a TaK)Ke XapaKTep CMelleHUs] XMMUUeCKOT0 PaBHOBECHS M0/, BJIUSIHUEM
BHEIIHWX BO3JerlCcTBUU (MpuHLu Jle IllaTensbe);

chOpMUPOBAaHHOCTb yMEHHUsI XapaKTepu30BaTb XHWMUUECKUe peakluH,
neXkalye B OCHOBE TMPOMBIIUIEHHOTO MOJy4eHUs] CePHOM KHC/I0Thbl, aMMMUAKa,
o0Iie HayuHble TIPUHLIAIIBI XUMHUYECKMX TIPOM3BOZICTB; 11e/1ec000pa3HOCTh
TIPUMeHEeHHsI HeOPraHUUeCKHX BeIleCTB B ITPOMBIIIZIEHHOCTH U B OBITY C TOUKH
3peHus1 COOTHOIIIEHUs] PUCK-TI0/Tb3a;

c(hOpMHUPOBAaHHOCTb BJI/IeHUs] CHUCTEMOM 3HaHMW O MeTO/laXx HayuyHOIo
TO03HAHUS SIBJIEHWW TIpUpoAbl — HabsroJeHne, W3MepeHWe, MOJe/THPOBaHue,
SKCrepuMeHT (peasibHbIM U MBIC/IEHHBIHN ), UCM0/Ib3YEeMbIX B €CTeCTBEHHbIX HayKax,
yMeHUs IPUMEHSTb 3TU 3HaHWsS MPU SKCIIePUMEHTalbHOM MCCJIe/JOBaHMH BEILeCTB
U s OOBSICHEHUS XUMMUYECKUX $SIBJIEHUM, WMEIOI[UX MeCTO B TIPUPO/E,
MpaKTUYeCKOM JIesiTeJIbHOCTH Ue/loBeKa U B TTIOBCE/THEBHOM >KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BbISIBJISITh B3aUMOCBSI3b XMMUYECKUX 3HaHUM C
TIOHATUSIMA U TIPeJICTaB/Ie€HUSIMUA [IDYTUX eCTeCTBEHHO-HayUHbIX MpPeJMeTOB [I/s
6o/ee 0CO3HAHHOTO TIOHMMaHUSI MaTepUaIbHOTO e/JMHCTBA MUPa;

c(hOpMHPOBAaHHOCTb yMEHHs TIPOBOJUTH PaCUyéThl: C MCIOJb30BaHUEM
TIOHATUM «MacCoBasi JOJIsl BeIeCTBa B PACTBOPE» U «MOJISIPHAst KOHLIEHTPALUS»;
Macchl BelljeCTBa Wik 00bEMa ras3a 1Mo M3BeCTHOMY KOJIMUeCTBY BeIllecTBa, Macce
U 06bEMY OZIHOTO M3 YUaCTBYIOI[UMX B peakIjuM BellleCTB; TerioBoro 3¢gdekra
peaklyy; 3HaueHus BOJOPOJHOrO IOKa3aTessl pacTBOPOB KWUCJIOT U Le/iouerd C
W3BECTHOM CTEIeHbI0 AMCCOLMALMM; Macchl (00bEMa, KOIMUecTBa BeIeCTBa)
TPO/IyKTa peakl[uy, eC/id OJHO U3 MCXOAHBIX BeLIeCTB JaHO B BHJE pacTBopa C
orpeJie/IEHHOM MaCCOBOM /10/iel paCTBOPEHHOT'O Bell[eCTBAa WM JJaHO B U30BITKe
(MMeeT TIpUMeCH); ZOMM BBIXOJA TPOAYKTA peakiid; OOBEMHBIX OTHOIIIEHUN
ra3os;

c(hOpMUPOBAHHOCTb YMEHMM: CaMOCTOSATE/NbHO TJIAHUPOBaTh W TPOBOJUTH
XUMUYECKU  JKcriepuMeHT  (TIpoBe/leHWe — peakididi  MOHHOTO  oOMeHa,
MO/ITBEPIKJeHMEe KaueCTBEHHOI0 COCTaBa HeOPraHMYeCKUX BellleCTB, ONpe/e/ieHre
Cpefilbl pacTBOPOB BeIlleCTB C TIOMOILBIO WHAWKATOPOB, U3yueHUe BJIMSHUS
pa3MuHblX  ()aKTOPOB Ha CKOPOCTb XUMMWYECKOW  peaklyd, pelleHue
SKCIepUMeHTabHbIX 33/lau 1o TeMaM «MeTamnbel» U «HeMeTamib») C
cobsrofieHrieM TipaBU/ Ge3omacHoro obpailjeHus C BellleCTBaMH U 1ab0paTOPHBIM
obopyoBanuem, ¢GopMy/IMpOBaTh 1jeflb  MCC/Ae[0BaHWsA, TIPeJCTaBlsATh B
pa3MuHoOM (opme pe3y/bTaThbl 3KCIIEpUMEHTa, aHaJu3UpOBaThb W OLEHWMBATBbUX
JIOCTOBEPHOCTB;



cchopMHUPOBAHHOCTh YMEHHI: COO/MIOATh TIPaBH/IA T10/1b30BaHMsI XUMUUECKOH
rnocyion ¥ mabopatopHbIM 000pyZOBaHWEM, oOOpalleHWss C BelecTBaMd B
COOTBETCTBUM C WHCTPYKIMSIMU TIO0 BBITIOJIHEHHIO /1a00pPaTOPHBIX XMMHYECKHX
OTbITOB, JKOJIOTUYECKH 1[eiecO00pa3Horo IoBefieHWss B OBITY W TPY/I0BOM
JleATeJIbHOCTA B LieJIIX COXPaHEeHUs] CBOETrO 3/I0POBbS, OKPY’Karolleld NPUPOJHOU
cpeibl W JOCTWXKEHUsS e€ yCTOMYMBOIO pa3BUTHS, OCO3HAaBaTb OINACHOCTH
TOKCUUECKOTO JIeiCTBUSI Ha >KMBble OPraHU3Mbl OMpe/e/IéHHbIX HeopraHu4eCKux
Bell|eCTB, MOHMMas cMbIc/1 nokasarens [1K;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIeCTB/ATh 1le/leHarnpaB/ieHHbI TOMCK
XUMUUeCKON MH(POpPMaIMK B Pa3/IMYHbIX UICTOYHUKAX (HayuyHasi U yueOHO-HayuHas
nuTepaTypa, CpeicTBa MacCoBOM uHMopMalyu, UHTepHeT U pyrue), KpUTUUECKH
aHa/IM3UPOBAThbXUMHUUECKYI0 MH(OpMaIHio, repepadaThiBaTbeé W UCIIOIb30BATHB
COOTBETCTBHH C TTOCTAB/IEHHOW yueOHOU 3a/jaueil.



TEMATUYECKOE IVNTAHUPOBAHUE

10 K/TACC
No KoimuyecrBouacoB JJ/IeKTPOHHBIE
B HanMeHoBaHHepa3/e/ioB U (jupposBbie)
n/ TeMIporpamMmb Bcer KoHTpo/1bHBIEPadoT ITpakTHYeckuepadoT 06pazoBaTeIbHBIEPECYPC
1 1] bl bI B
Pa3pen 1.TeopeTnueckue 0CHOBBI OPraHU4eCKOM XUMHUH
[TpesMeT opraHMYeCcKOU XUMHH.
1.1 Teopwust CTPOEHMsT OPraHUUECKUX 8 https://myschool.edu.ru/
coeguHennii A. M. bytneposa
Ntoronopa3peny 8
Pa3pen 2.YrneBopopoanl
)1 [IpenenbHbIEYT/IEBOAOPOIBI — 5 https://myschool.edu.ru/
aJIKaHbl, LIUK/I0a/IKaHbl
29 HernpezienbHble yriieBogopoAbl: 14 1 https://myschool.edu.ru/
aJIKeHbl, a/IKa/eHbl, aJIKUHbI
23 ApomaTuyecKueyrieBo0po/bl 3 https://myschool.edu.ru/
(apennr)
24 ITpupoHbIE UCTOUHUKHA 4 https://myschool.edu.ru/
yTIeBO/IOPOZIOB U MX TepepaboTKa
25 ["asioreHnpor3BoAHbIEYT/IEBOLOPOLO 4 1 https://myschool.edu.ru/
B
Wtoronopasgeny 35
Pa3pen 3.KuciopojcoaepxaiyeopraHiyecKecoe AMHeHUsl
3.1 CnupTel. PeHON 11 1 https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

KapOoHUIbHBIE COeIMHEHUS: https://myschool.edu.ru/
3.2 anbAeruapl 1 KetoHsl. KapboHOBEIE 21
KUCI0ThI. Cr10>KHBIe 3QUpHL. JKUpbl
https://myschool.edu.ru/
3.3 YrneBogpl 9
Nrtoronopaspeny 41

Pa3pen 4.A30TCcoepiKanjueopraHnyecKuecoe JMHeHusI

https://myschool.edu.ru/

4.1 AmuHbI. AMUHOKUC/IOTBL. benku 12
Wtoronopaszeny 12
Pa3pgen 5.BbicoKOMO/1eKy/IIpHbIECOe{UHEeHUS
https://myschool.edu.ru/
5.1 BbiCcOKOMO/IeKyY I pHbIeCOeJUHEeHUs 6
Wrtoronopaspgeny 6
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 K/TACC

KosmmuecTBouacoB J/IeKTPOHHbIE
Ne HaumMmeHnoBaHuepasge/i0B U (acbpossie)
n/m TeMIporpamMMbl Bcero KonTposibHbIepadoTsl | IIpakTHUecKnepaboThI
o0Opa3oBaTe/IbHbIEPeCypPChI
Pa3pen 1.TeopeTnueckneoCHOBBIXMMHUM
Crtpoenue aToma. https://myschool.edu.ru/
[TepronuecKuii 3aKOH 1
1.1 [Tepuoguueckas cucrema 9
XUMUYeCKUX 371eMeHTOB [1. M.
MengeneeBa
12 CrpoeHuesell|eCTBa. 1 1 https://myschool.edu.ru/
) MHoroo6pasreBeriecTs
https://myschool.edu.ru/
1.3 XUMHUUYeCcKrepeakLu 19 1 3
Wrtoronopaspeny 39
Pa3pen 2.HeoprannueckassxuMus
https://myschool.edu.ru/
2.1 Hemetanbl 31 1 3
https://myschool.edu.ru/
2.2 Mertasibl 23 1 2
Wtoromnopasgeny 54
Pazgen 3.XuMuoa 4 )XKH3Hb
31 MeTozbI MO3HAHUS B XUMUH. 9 https://myschool.edu.ru/
) XUMUS ¥ )KU3Hb
Wtoronopaszeny 9



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

OBHIEE KO/IMYECTBO YACOB II0
I[TPOI'PAMME

102




ITIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC

Ne

~

Temaypoka

KosmmuecTrBouacoB

Bce
ro

KonTpo/ibHEIE
pPadoThI

IIpakTHyeckue
padoThI

Jarausyu
eHMs

OnekTpoHHbIeNU(pPoBbIeOOpa3oBaT
e/IbHbIepPeCypChl

IIpenmeT 1 3HaUeHHe
OpraHUuYecKor XHMHUH,
ripe/icTaB/eHue O
MHOT000pa3uK OpraHu4eCcKux
COeIMHEeHUM

https://myschool.edu.ru/

DJIeKTPOHHOE CTPOEHHE aToMa
yrieposia (OCHOBHOe 1
BO30YKJIEHHOE COCTOSTHUS).
BasleHTHBIEBO3MO>KHOCTHATOMA
yriepoja

https://myschool.edu.ru/

XumHueckasi CBSI3b B
OpraHUYeCKHUX COeJUHEHUSIX.
MexaHn3Mbl 006pa3oBaHUs
KOBAJIEHTHOM CBSI3U, CIIOCOOBI
pa3phbIBa CBs3ei

https://myschool.edu.ru/

Teopus cTpoeHus
OpraHMuecKHUX COeJUHeHU! A.
M. BytiepoBa

https://myschool.edu.ru/

Buel v3omepun: CTpyKTypHas,
MPOCTPaHCTBEHHaSs.
OneKTpoHHbIe 3G (eKThI B

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

MOJIEKY/IaX OPraHUUeCKHUX
CoeIMHEeHUM

IIpencrasienue o
K/1accudukauy u
cucteMaThyeckast
HomeHK/aTypa (IUPAC)
OpraHuuecKHX BellecTB

https://myschool.edu.ru/

Krnaccudukaiiys peakijuii B
OpraHUYecKor XUMHUH

https://myschool.edu.ru/

Cucremarusanus 1 060061eH1e
3HaHUU I10 TeMe

https://myschool.edu.ru/

AJIKaHbI: TOMOJIOTUYECKHI PSfI,
obmias dhopmyna,
HOMEHK/IaTypa U U30MepHs,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKY/T

https://myschool.edu.ru/

10

duUsnyeckue U XUuMHUYecKue
CBOMCTBA a/IKAHOB

https://myschool.edu.ru/

11

HaxoxxeHre ankaHoB B
nipupo/ie. CriocoObI MoTyueHust
Y IpPYUMeHeHMe aJIKaHOB

https://myschool.edu.ru/

12

LluknoankaHel: ob1ias
(dhopmysia, HOMeHK/IaTypa 1
M30MepHusi, 0COOeHHOCTH
CTPOEHHST U XUMUUECKUX
CBOWCTB, CIIOCOOLI MOJTyUeHUsI
Y TIpUMeHeHre

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/

13

Pemtenne pacuéTHbIX 3a/1a4 Ha
orpe/ie/ieHue MOJIeKY/ISIpHOU
(hopMy bl OpraHuyYecKoro
BelL[eCTBa [10 MaCCOBBIM JI0/ISIM
aTOMOB 5JIEMEHTOB, BXOJSLIAX
B ero coctaB. CrucTeMaTU3aLUs
1 000011[eHHe3HaHHUITIOTeMe

https://myschool.edu.ru/

14

AJKeHbI: TOMOJIOTHUECKUH Psif,
obr1riast hopmyiia,
HOMEHKJ/IaTypa, 37IeKTPOHHOE U
MIPOCTPAaHCTBEHHOE CTPOEHHE
MoJieky/1. CTPYKTypHasi ¥ LIUC-
TPaHC-U30MepHUSIATKEHOB

https://myschool.edu.ru/

15

du3nyecKre U XUMHUYeCcKue
CBOICTBA aJKEHOB.
[TpaBunoMapKoOBHHUKOBA

https://myschool.edu.ru/

16

Crioco0blI 1oJTyueHust u
TIpUMeHeHHe aJIKEHOB

https://myschool.edu.ru/

17

[MpakTrueckas pabota Ne 1 o
TeMe "[lonyueHuve 3TieHa U
M3yuyeHue ero CBOMCTB"

18

Pemmenne pacuéTHbIX 331a4 Ha
onpejie/ieHue MOJIEKYJ/ISIPHOU
(hopMyJibl OpraHUuecKoro
BellleCcTBa

https://myschool.edu.ru/

19

AJKa[IeHbI: COTIPSDKEHHBIE,
W30/TUPOBAHHBIE,
KyMY/IMDOBaHHEIE.
OcobeHHOCTH 37eKTPOHHOTO

https://myschool.edu.ru/




CTpOeHust

20

XHMUUeCKUeCBONCTBACOTIPSKE
HHBIXIUEHOB

https://myschool.edu.ru/

21

Criocobbl 1ostyueHust U
NIPUMEHEHHE aJTKaJUEHOB

https://myschool.edu.ru/

22

ANKWHBI: TOMOJIOTHUECKUH DS,
obmas hopmyna,
HOMEHK/IaTypa, 37IeKTPOHHOEe U
MPOCTPAHCTBEHHOE CTPOEHUE
MOJIeKyJ1, puznyeckue
CBOMCTBa

https://myschool.edu.ru/

23

XUMHUYeCKHeCBOHCTBAaaIKUHOB

https://myschool.edu.ru/

24

KauecTBeHHbIe peakijui Ha
TPOMHYIO CBSI3b

https://myschool.edu.ru/

25

Crioco06sI rosiyueHus 1
TIpUMeHeHHe aIKMHOB

https://myschool.edu.ru/

26

Peluenue 3azau: pacuéTel 1o
YPaBHEHUIO0 XUMHUUYECKON
peakuuu

https://myschool.edu.ru/

27

CucremaTH3aiys U 000011IeH1e
3HaHUM 10 TeMe

https://myschool.edu.ru/

28

ApeHbI: TOMOJIOTUYECKUH Psifi,
obmas hopmyna,
HOMEHK/IaTypa. D/IeKTPOHHOe U
MIPOCTPAHCTBEHHOE CTPOEHHE
MosieKys1 6eH30/1a ¥ To/yoa,
ux (u3nyeckue CBOMCTBa

https://myschool.edu.ru/

29

XyMUUecKre CBOMCTBA apeHoB:

https://myschool.edu.ru/




peakiuu 3aMellleHus

30

XyMUUecKre CBOMCTBA apeHoB:
peakLy NpUcoeUHeHUs],
OKMCJIeHHe TOMOJIOroB b6eH30s1a

https://myschool.edu.ru/

31

OCo0eHHOCTUXUMHUUECKUXCBOU
CTBCTHPOJIA

https://myschool.edu.ru/

32

Pelienue pacyéTHbIX 3a7a4 Ha
orpeiesieHue MOJIEKYJISIPHOU
(hopMyJibl OpraHuyYecKoro
BelleCTBa

https://myschool.edu.ru/

33

Crioco06sI rosTyueHus U
NpUMeHeHVe apeHOB

https://myschool.edu.ru/

34

['eHeTHyYeckasi CBSI3b MeXAY
pa3IMUHBIMU KJ1accaMu
yIJIEBOZIOPOZIOB

https://myschool.edu.ru/

35

PacuéTel 110 ypaBHEHUSIM
XUMHYECKUX peaklyi.
CucremaTu3aius 1 060611jeH1e
3HaHUH 110 TeMe

https://myschool.edu.ru/

36

[TpupoaHbIii ras. [TonyTHble
He(TsHbIe rasbl

https://myschool.edu.ru/

37

KaMeHHbIH yTroJib ¥ MPOYKTHI
ero nepepaboTKu

https://myschool.edu.ru/

38

Hedts 1 criocoOvb1 eé
repepaboTKH.
[IpvMmeHeHvenpogyKTOBIIEPEPA
6oTkuHeDTH

https://myschool.edu.ru/

39

I'eHeTHueckast CBsI3b Mexny

https://myschool.edu.ru/




Pa3/IMUYHBIMU KjlaCCaMUH
yriieBo4opoaoB

40

I"ajoreHorpousBoHeble
YT7IeBOA0POZIOB: 3/IEKTPOHHOE
CTPOeHUe; peakLjuM 3aMeLLeHus]
rajoreHa

https://myschool.edu.ru/

41

[eiicTBHe 1je104el Ha
rajloreHNpor3BO/HbIe.
B3aumogeiicTBre
JUrajioreHasKaHOB C MarHiem
Y [IUHKOM

https://myschool.edu.ru/

42

CucteMaTH3arys U 000011jeHre
3HaHWUM MO pasfjeny
"Yrnesogoponmr"

https://myschool.edu.ru/

43

KoHtpospHast paboTa o Teme
"Yrnesogopos!"

44

[TpenenbHbIe OJHOATOMHBIE
CTIMPTHI: TOMOJIOTUYECKHUH PSifi,
ob1mas hopmyiia, CTpoeHre
MOJIEeKYJI, U30MepUs,
HOMEHKJ/IaTypa,
Kaccudukanys, Gusnueckue
CBOMCTBA

https://myschool.edu.ru/

45

XuMuueckre CBOUCTBA
TIpe/Ie/IbHbIX OZJHOATOMHBIX
CTITUPTOB

https://myschool.edu.ru/

46

Crioco0bsI rosiyueHus U
TIpUMeHeHHe 0/THOATOMHBIX

https://myschool.edu.ru/




CIIUPTOB

47

[TpocTeie 3¢upsI:
HOMEeHKJIaTypa ¥ U30Mepus,
0co0eHHOCTH (Pr3NUeCKUX U
XUMHUUECKUX CBOUCTB

https://myschool.edu.ru/

48

MHoOroaToMHbie CIIUPTHI:
STUIEHTJIUKOJIb U TJIUL[€PUH, X
(du3nueckre U XUMHUYeCcKue
CBOMCTBA

https://myschool.edu.ru/

49

Crioco0blI 1oJTyyeHust U
MpPUMeHeHHe MHOT0aTOMHBIX
CIUPTOB

https://myschool.edu.ru/

50

@deHoJI: CTPOEHKEe MOJIeKY/IbI,
(r3nyeckre CBOWCTBA.
TokcuuHoCTheHOIa

https://myschool.edu.ru/

51

XumunyeckuecBoiicTBaeHoMa

https://myschool.edu.ru/

52

Crioco0bl TTO/TyueHust U
npriMeHeHue ¢eHosia

https://myschool.edu.ru/

53

IMpakTrueckast pabota Ne 2.
PerieHue 3KcrieprMeHTabHbIX
3azau 1o teMme "CrnupThl U
dheHonbI"

54

CucreMaTH3arus 1 000011[eH1e
3HaHWI 10 TeMe

https://myschool.edu.ru/

55

AJb/IeTH/IBI U KETOHBI:
3JIEKTPOHHOE CTpOeHHe
KapOOHW/IBLHOM TPYTITIHI;
TOMOJIOTUYeCKHe Psi/ibl, 00I1ast

https://myschool.edu.ru/




dbopmyia, uzoMepus U
HOMeHK/IaTypa

56

Anbaerufibl ¥ KeTOHBI:
(busmyeckre CBOMCTBA;
peaki[uu MpHUCoeJuHeHUs

https://myschool.edu

.ru/

57

Peakiun okucneHus u
KaueCTBeHHbIe peaKLuU
abJeruioB 1 KETOHOB

https://myschool.edu

.ru/

58

Crioco0bI TTo/TyueHust
a/ib/IeTU/I0B U KETOHOB

https://myschool.edu

.ru/

59

O/THOOCHOBHbIE TIpe/e/IbHbIE
KapOOHOBBIE KHCJIOTHI,
0CO0EHHOCTH CTPOEHUS X
MOJIEKY/T

https://myschool.edu

.ru/

60

N3omMepusi 1 HOMeHKJ/IaTypa
KapOOHOBBIX KUCJIOT, UX
(busnyeckre CBOMCTBa

https://myschool.edu

.ru/

61

XuMuyeckue CBOMCTBa
Tipe/ieTbHBIX OZJHOOCHOBHBIX
KapOOHOBBIX KHUC/IOT

https://myschool.edu

.ru/

62

Oco6eHHOCTH CBOMCTB
MYpPaBbUHOMN KHUCJIOTHI.
MHoroo6pa3vie KapOOHOBBIX
KUCJIOT

https://myschool.edu

.ru/

63

OCob6eHHOCTH CBOMCTB:
Henpe/ie/TbHbIX U
apoMaTHYeCKHUX KapOOHOBBIX,
JUKapOOHOBBIX,

https://myschool.edu

.ru/




TUJPOKCUKAapPOOHOBBIX KUC/IOT.
[TpeacraBUTE/IUBBICIITMXKAapOOH
OBBIXKHUCJIOT

64

ITonsTHre o MMPON3BOAHBIX
Kap6OHOBLIX KHUCJIOT

https://myschool.edu.ru/

65

Crioco0blI 1ostyueHust U
npUMeHeHre KapOOHOBBIX
KUCJIOT

https://myschool.edu.ru/

66

CnoxxHble 3¢UpHI:
TOMOJIOTUYECKHIA psifi, 001iast
dhopmyna, usomepus u
HOMeEHK/aTypa

https://myschool.edu.ru/

67

du3nueckre U XUMUUeCKre
CBO#iCTBa 3(h1UpOB

https://myschool.edu.ru/

68

Pemienne pacuéTHbIX 3ajau: 110
YPaBHEHUIO XUMHUUYECKON
peakLiyy, Ha orpejie/ieHue
MOJIEKY/ISIPHOU (POPMYJIBI
OpraHuyvecKoro BellecTBa

https://myschool.edu.ru/

69

[TpakTrueckast pabora Ne 3.
PerreHve sKkcrieprMeHTaIbHBIX
3a7a4 110 TeMe "KapboHoBbIe
KUCA0Thl. CrnoXHbIe 3¢upsbl”

70

JKupbl: cTpoenue, dhu3uueckue
U XUMUYeCKHe CBOMCTBA
(rugponus)

https://myschool.edu.ru/

71

Oco6eHHOCTH CBOMCTB JKUPOB,
CoZiepyKalliX OCTaTKU

https://myschool.edu.ru/




Herpe/ie/TbHbIX XKUPHBIX
KUCOT. KUphI B TIpHUpoze

72

Mpblla KaK COJIM BBICIIIAX
KapOOHOBBIX KHCJIOT, UX
Motoliee fieiicTBre. [ToHsTHE O
CUHTeTHUeCKUX MOIOILUX
cpeactBax (CMC)

https://myschool.edu.ru/

73

[eHeTHUeCKasi CBSI3b
YTJIEBOJIOPOZIOB U
KHCJIOPOZACO/IePIKAIIIX
OpraHuuecKHX BelleCTB

https://myschool.edu.ru/

74

PacuéTtbl o ypaBHEHUSIM
XUMHUUYECKUX peakLui

https://myschool.edu.ru/

75

CucremaTH3aiys U 00001eH1e
3HaHUM 10 TeMe

https://myschool.edu.ru/

76

OO6111ast XapakKTepuCTUKA
yIJIeBOZIOB M Kiaccrudukarus
yI/1eBOJ0B (MOHO-, IU- U
MOIMCaxapHu/bl)

https://myschool.edu.ru/

77

MoHocaxapu/ibl: hHU3nUecKre
CBOMCTBA U HAXOXKeHHEe B

npypoie

https://myschool.edu.ru/

78

IIprMeHeHye IIFOKO3BI, eé
3HaueHue B
JKU3HeeATe/IbHOCTU
opraHusma

https://myschool.edu.ru/

79

[vicaxapuppl: caxapo3a,
MajIbTO3a U JIAKTO3a.

https://myschool.edu.ru/




HaxoxxneHuve B ripypojie u
TIpUMeHeHVe ucaxapy/oB

80

[Monmucaxapu/ibl: CTPOEHHE
MaKpOMOJieKy/1, hr3ndeckue U
XUMUYECKHe CBOMCTBA,
TiprMeHeHHe

https://myschool.edu

.ru/

81

HOHHTI/IeO6I/ICKYCCTBEHHbIXBOII
OKHdX

https://myschool.edu

.ru/

82

Pelienne pacyeTHbIX 3a7a4 Ha
orpeziesieHue [10/14 BbIX0/a
MIPOJYKTa peakLiuu OT
TeopeTUYeCKU BO3MOXKHOIO

https://myschool.edu

.ru/

83

CucreMaTH3anus 1 000011[eHe
3HaHWU MO paszjeny

https://myschool.edu

.ru/

84

KonTponbHast paboTa 1o Teme
"Kucnopogcogepxartue
OpraHhvecKue CoeIMHeHus"

85

AMUHBI: KnaccudyKaiys,
CTPOEeHHe MOJIeKYJI, 001IIast
(bopmyna, uomepus,
HOMeHK/IaTypa U ¢pusnueckre
CBOMCTBA

https://myschool.edu

.ru/

86

XrMUUeCcKrecBoucTBaamaru
YeCKMXaMUHOB

https://myschool.edu

.ru/

87

AHWIWH: CTpOeHHe aHWIMHA,
0CODEHHOCTU XUMUUECKUX
CBOMCTB aHW/IMHA

https://myschool.edu

.ru/

88

Crioco0blI 1ostyyeHust u

https://myschool.edu

.ru/




NpYMeHeHre anudaTryecKux
aMUHOB

89

AMUHOKHUC/IOTBI:
HOMEHK/1aTypa U U30MepHus,
(r3ruecKre CBOMCTBA.
OTtpenbHbIeNpeCTaBUTeNM O-
AMHHOKHCJIOT

https://myschool.edu.ru/

90

XyMHUecKre CBOMCTBA
aMUHOKHCJIOT, UX
6uoIornuecKoe 3HaueHue
aMHUHOKHUC/IOT. CUHTE3 U
TU/IPOJTU3TIETITH/IOB

https://myschool.edu.ru/

91

benkuy kak npupozHbie
TIOJIMMEPbI; CTPYKTYPbI O€/IKOB

https://myschool.edu.ru/

92

XuMuHueCcKkueCcBorCTBabeIKoB

https://myschool.edu.ru/

93

A3soTcopepartue
reTepoLMK/INYecKue
coeauHeHus. HyknernHoBbIe
KHUCJIOTBI: COCTaB, CTPOEeHUe U
Ouonornyeckasi posb

https://myschool.edu.ru/

94

[TpakTrueckas pabota Ne 4.
PerreHvie sKkcrieprMeHTa/IbHbIX
3a/1au 10 TeMe
"A3oTCcopepxalue
opraHuyeckve coefvHeHuUs"

95

[TpakTrueckast pabota Ne 5.
Pelienune skcnepyuMeHTa/IbHBIX
3aJ1a4 110 TeMe "Pacrio3HaBaHue




OpraHUYecKUx coeiMHeHU"

96

KonTtponbHasi paboTa 1o teme
"A3oTcoaepxaiue
opraHvueckue coelUHeHus"

97

OCHOBHbI€ TIOHSTHSI XUMHUU
BBICOKOMOJIEKYJISIPHBIX
COeJHEeHUI U MeTO/Ibl UX
CUHTe3a —TI0/IMMepHr3aLys U
TMOJIMKOH/IeHCaLsl

https://myschool.edu.ru/

98

[Tnactmaccel. YTunusanus u
repepabOTKa TIacTHKa

https://myschool.edu.ru/

99

JnacTomepsbl: HaTypalbHBIN
CHHTeTUYeCKUe KayuyKH.
Pe3una

https://myschool.edu.ru/

10

BonokHa: HaTypasbHbIe,
HCKYCCTBEHHbIe,
cuHTeTnyeckure. [Tonmepsl
CreLyaabHOr0 Ha3HaueHust

https://myschool.edu.ru/

10

[TpakTrueckast pabota Ne 6.
Pelienune skcnepyuMeHTaIbHBIX
3a/1a4d 110 TeMe "Pacrio3HaBaHue
TJIaCTMAaCC ¥ BOJIOKOH"

10

O06o006111eHre ¥ cCTeMaTH3alUs
V3yUYeHHOr 0 MaTepuarsa Io
Teme "'BbICOKOMOJIEKYJIIPHBIE
coeqHeHUS"

https://myschool.edu.ru/

OBHIEE KOJINMYECTBO YACOB
[10 [TPOI'PAMME

102




11 K/TACC

No KonnuyecrBouacos
Jarausy O/1eKTpOHHbIeM(POBHIE0OPa30
n | Temaypoka Bc KonTponbHel | IIpakTHuyecku
yeHUs BaTe/IbHbIepPecypChbl
/ ero | epa6oTbl epaboThI
n
1 Atom. CocTaB aTOMHBIX sifiep. 1 https://myschool.edu.ru/
XuUMHUUeckuit 3yieMeHT. M30TorbI
) CTpoeHue 3/1eKTPOHHBIX 000/10UeK 1 https://myschool.edu.ru/
aTOMOB, KBAHTOBbIE UKCJIa
3 Knaccudukarysi XUuMuueckux 1 https://myschool.edu.ru/
3/1eMeHTOB (S-, p-, d-, f-a/1eMeHTbI)
4 Pacripesienienvie 3/1eKTPOHOB T10 1 https://myschool.edu.ru/
aTOMHBIM OpOuTaISIM
OneKTpOHHbIe KOHPUTYPALIMA aTOMOB https://myschool.edu.ru/
5 3/1IeMeHTOB B OCHOBHOM U 1
BO30Y>X/IEHHOM COCTOSTHUM
6 OneKTPOHHbIEKOH(PUTYPaI[MMHOHOB. 1 https://myschool.edu.ru/
OJIEKTPOOTPHULIATE/IbHOCTh
[TepyoanruecKuii 3aKOH 1 https://myschool.edu.ru/
[Teprogrueckasi ciCTeMa XMMHAYECKUX
7 snemeHToB [l. 1. MeHzeneeBa, CBs3b C 1
COBpPeMEeHHOU Teopuel CTpoeHUst
aTOMOB
3aKOHOMEPHOCTHU U3MEHEHHs CBOUCTB https://myschool.edu.ru/
8 XUMHUUECKHUX 37IEMEHTOB U 00pa3yeMbIX 1
VMU MPOCTBIX U CJIOXKHBIX BEIECTB 10



https://myschool.edu.ru/

rpynmnam U rnepuozam

Cucremaru3sanys 1 00001IeHre 3HaHUH
1o Teme

https://myschool.edu.ru/

10

Buzpbl XxuMuyeckol CBsi3u. MexaHW3Mbl
o0pa3oBaHUs KOBAJIEHTHOM CBSI3H.
BogopoaHascessb.
Me)xMoJieKy/ISipHbIeB3auMO/]eCTBUSI

https://myschool.edu.ru/

11

BaneHTHOCTb U BaJleHTHLIE
BO3MO>XHOCTH aTOMOB. CBSI3b
3/1eKTPOHHOM CTPYKTYPbI MOJIEKYJ C UX
reoMeTpuYeCKUM CTPOeHHeM

https://myschool.edu.ru/

12

Hpe,E[CTaBJ'IEHI/Iﬂ 0 KOMIIVIEKCHBIX
COeIVHeHUAX: COCTdB 1 HOMEHK/IaTypd

https://myschool.edu.ru/

13

BerrjectBa M0JIeKy/IIpHOTO U
HEMOJIEKYJIIPHOTO CTpOeHuUs. THIibI
KPUCTa/UTMUEeCKUX PeLIeTOK U CBOMCTBA
BellleCTB

https://myschool.edu.ru/

14

[ToHsITHE O JUCTIEPCHBIX CUCTEMaX.
[IpesncTaBieHre O KO/UIOUHBIX
pacTBOpax

https://myschool.edu.ru/

15

VicTHHBIE pacTBOPHI: HACHILIEHHbIE U
HeHachblll|eHHbIe, PaCTBOPUMOCTb.
Kpucrannoruzapatsl

https://myschool.edu.ru/

16

CriocoObIBBIpaKEeHUSIKOHLIEHTPALipac
TBOPOB

https://myschool.edu.ru/

17

Pemenue 3azjau c MCIo/1b30BaHreM
TIOHATUM ""MaccoBasi 10Jis1

"mon

PaCcTBOPEHHOTO BelllecTBa", "MosisipHast

https://myschool.edu.ru/




KOHLleHTpauus"

18

Knaccudukaiysi 1 HOMeHK/1aTypa
HeopraHuYeCKuXx BelleCTB

https://myschool.edu.ru/

19

Cucremaru3arys u 00001IeHHe 3HAHUH
10 TeMe

https://myschool.edu.ru/

20

KoHTpospHast paboTa o Temam
"Crpoenue atoMa. Ilepropnueckuii
3aKkoH U Ileproanueckast cucrema
XUMUYeCKUX 371eMeHToB /1. M.
MenpgeneeBa", "CTpoeHue BelllecTBa.
MHoroo6pa3ueBertriects"

https://myschool.edu.ru/

21

Krnaccudukaiys XuMuueCcKux peakiiji
B HEOPraHWUYeCKOM U OpraHu4ecKou
XUMUU. 3aKOH COXPaHEeHUsI MaCChI
BeIleCTB; 3aKOH COXPaHeHUs U
TipeBpalljeHUsi SHePTyu TpU
XUMHAYECKUX peakLusixX

https://myschool.edu.ru/

22

TerioBble 3(heKTbl XUMUUECKUX
peakiuii. TepMoxuMUueckue
ypaBHEeHUS

https://myschool.edu.ru/

23

BbIumc/ieHus 110 ypaBHEHUSIM
XUMHUYECKUX peaklui 1
TePMOXUMHUECKUM YPaBHEHUSIM

https://myschool.edu.ru/

24

CKOpOCTb XMMUUECKOU peakLyu, eé
3aBUCUMOCTb OT pa3/IMUHbIX (DaKTOPOB.
KaTanus u katanusaTopsl

https://myschool.edu.ru/

25

I'omoreHHsle 1 rereporeHHbiepeakiiu

https://myschool.edu.ru/

26

IMpakTueckast pabota Ne 1 o Teme



https://myschool.edu.ru/

"BnusiHue pa3nuuHbIX (aKTOPOB Ha
CKOPOCTb XUMHUUEeCKON peaklun"

27

Ob6paruMble U HeOOpaTUMbIe PeaKLIMH.
XuMHUUeCKoe paBHOBeCHe

https://myschool.edu.ru/

28

[MpakTuueckast pabora Ne 2 1o Teme
"BausiHYe pa3MuHbIX (PAKTOPOB Ha
T10JI0KeHVe XUMMUYeCKOro paBHOBecus"

29

OneKTponUTUYecKas AUCCOLarys.
CurbHble U c/1abble 37IeKTPOJIUTHI.
CreneHbuCCOLMALAA

https://myschool.edu.ru/

30

NonHoe nipoussejeHre Bozbl. Cpena
BO/JHBIX PaCTBOPOB.
Bopgopoansiiinokasatens (pH) pactBopa

https://myschool.edu.ru/

31

I'maponu3 coseli. Peakiyu,
TMPOTEKaIoI1ie B PACTBOPAX
3JIEKTPOJIUTOB

https://myschool.edu.ru/

32

[TpakTrueckast pabota Ne 3 110 Teme
"XuMHnyeckue peakliiv B pacTBOpax
3/1IeKTPOJIUTOB"

33

Oxuc/IUTeTbHO-BOCCTaHOBUTEILHbBIE
peaKuuu. BakHeiiie oKUCIUTETN U
BOCCTAdHOBHTEIA

https://myschool.edu.ru/

34

MeTo/, 3/1eKTPOHHOTO (3/IeKTOHHO-
HMOHHOr0) OasaHca

https://myschool.edu.ru/

35

OJIeKTpO/IM3 pacTBOPOB U PACI/IaBOB
BeIIeCTB

https://myschool.edu.ru/

36

PEH_IEHI/Ie3a,qa‘~Ipa3III/ILIHbIXTI/IHOB

https://myschool.edu.ru/

37

PELLIeHI/IEBEl,qaquIBIII/I‘-IHI)IXTI/IHOB

https://myschool.edu.ru/




38

CucremaTH3alsi ¥ 00001TIeHre 3HaHUI
1o Teme "XuUMHUUeCKUe peakLun'”

https://myschool.edu.ru/

39

KoHTposbHast paboTa 1o Teme
"XuMHnueckue peakum'

40

[TonoxxeHue HeMeTasl/IOB B
[Tepyoanueckor cucTeMe XUMHAYECKUX
anemeHToB /. 1. MeHzeneeBa u
0CO0OEHHOCTH CTPOEHHSI UX aTOMOB.
®u3nrueCcKrecBONCTBaHEMETA/I/IOB

https://myschool.edu.ru/

41

AJIOTpOIUS HEMeTaslIOB (Ha IpuMepe
KUCJIOpO/ia, cephl, hocdopa u yriepoga)

https://myschool.edu.ru/

42

Bopopog;: nonyuenue, pusnueckue v
XUMUYeCcKre CBOMCTBa. ['uapuibl

https://myschool.edu.ru/

43

["ajioreHbl: HaxX0/jeHHe B MPUPO/Ie,
CTIoCcoObI TIOTyueHus:, pU3nUecKre u
XUMUUYECKHUe CBOUCTBA

https://myschool.edu.ru/

44

["anoreHoBogopoAbl. BaxkHeliiiive
KHUCJIOPO/ICO/IeprKall[iie COeMHeHUsI
rajioreHoB

https://myschool.edu.ru/

45

JlabopaTopHbIe U NTPOMBIIIIEHHbIe
CTIOCOOBI TIOTyUeHUsI Ta/loreHoB.
[TpumeHeHUe TajJloreHOB U UX
coeIMHEeHUM

https://myschool.edu.ru/

46

[pakTueckasi pabota Ne 4. Perienue
9KCIIepUMeHTa/IbHBIX 3a/au I10 TeMe
"T"anorensr"

47

Kucopoa: nabopatopHseie u
TIPOMBILIIEHHBIE CIIOCOOBI MOTyYeHus,

https://myschool.edu.ru/




(dbu3nyeckre ¥ XMMUYeCcKre CBONCTBa.
O30H. [IpuMeHeHHEKHC/IOPO/ia U 030HA

48

OKCI/I,E[BI " TIepOKCHUBL

https://myschool.edu.ru/

49

PEH_IEHI/IEBHﬂa‘-IPHBJII/ILIHbIXTI/IHOB

https://myschool.edu.ru/

50

Cepa: HaXOXKJJeHHe B IMPUPOJIe, CITIOCOObI
roJiyueHusi, hpusnueckre U XuMudeckue
CBOICTBA

https://myschool.edu.ru/

51

CepoBozopo/i, Cy/Ib(pubi

https://myschool.edu.ru/

52

Kucnopozcozepskaiijye coeiiHeHNsI
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHUCJIOThI

https://myschool.edu.ru/

53

[MpakTueckasi pabota Ne 5. PerieHue
5KCIIepUMeHTa/bHbIX 3a/lay 10 Teme
"Cepa u eé coefiuHeHus "

54

A30T: HaxXOXK/eHre B TIPUPO/ie, CIIOCOOBI
TO/TyueHusl, PU3NUecKre ¥ XUMUUYECKHe
CBOMCTBa. AMMUAK, HUTPU/BI

https://myschool.edu.ru/

55

Kucopo/icoepskaiipe coeJuHeHNs
azoTta. OcoOeHHOCTH CBOMCTB a30THOM
KUC/IOTBI

https://myschool.edu.ru/

56

TIpriMeHeHMe a30Ta U ero CoOeJJMHEeHH.
A30THBIEYZOOpEHYS

https://myschool.edu.ru/

57

docdop: HaxoXxAeHHe B TIPUPO/E,
croco0bl TIoyYeHusi, pusuuecKue u
XUMHueckre cBoiictBa. Pochuipl U

bochun

https://myschool.edu.ru/

58

Oxkcuabl hocdopa, pochopcoaepxkaiiiye
Kuc1oThl. Conu hochopHOM KMC/IOTHI

https://myschool.edu.ru/




[Tpumenenue docdopa u ero

https://myschool.edu.ru/

59 .
coeauHeHui. @ochopHbiey00peHust
[MpakTuueckast pabota Ne 6. PerieHue
60 | >sKcreprMeHTanbHbIX 3a/ay 10 TemMe
"A3ot u ochop u ux coeirHeHUs"
Yrnepos: HaxoX/eHue B IIpyUpoze, https://myschool.edu.ru/
61 aJ/yIOTPOIHbIE MOAU(PUKALIAY;
(ur3nuecKre U XUMHUUYeCcKre CBOMCTBA,
rpUMeHeHre
Oxkcup yriepoga(ll), okcug, https://myschool.edu.ru/
62 | yrnepopma(IV), yronbHas Kucaora u eé
conu
63 Peluienne3aziaupasmmuHbIX TUIIOB https://myschool.edu.ru/
KpeMHuii: HaxoXKieHUe B IPUpO/ie, https://myschool.edu.ru/
64 | crocobsbl nosyueHus, hpusndeckKre U
XUMHYECKHe CBOKWCTBA
65 Oxkcup kpemausi(IV), kpeMHUeBast https://myschool.edu.ru/
KMCJI0Ta, CUIUKaThI
[IpumeHeHVe KpeMHUS U ero https://myschool.edu.ru/
66 | coeguHenuii. CTekso, ero rnojsiyyeHue,
BU/IbI CTEK/1a
67 Peluienne3aziaupasmmuHbIX TUIIOB https://myschool.edu.ru/
68 CucremaTH3alsi ¥ 0000ITIeHe 3HaHUI https://myschool.edu.ru/
no teMe "HemeTtasibl"
69 KonTposbHas paboTa 1o Teme
"HemeTtasbr"
70 AHanu3 pe3y/bTaTOB KOHTPOJIbHOM https://myschool.edu.ru/

paboThl, KOPPEKI[HS OLIHO0K




71

ITosio)xeHve MeTasioB B
[MeprouuecKoi cucTeMe XUMHUUECKHX
3/IEMEeHTOB.
Oco6eHHOCTHCTPOEHUSAIIEKTPOHHBIX00
0JI0UeKaTOMOBMETAJI/IOB

https://myschool.edu.ru/

72

O61ue dhu3nyecKre CBOMCTBA
MeTasioB. [IpuMeHeHWe MeTaioB B
OBITY ¥ TEXHUKE

https://myschool.edu.ru/

73

Cry1aBbIMETAasIO0B. KOPPOBHHMET&J’IJ’IOB

https://myschool.edu.ru/

74

PEI_HEHI/IeBH,ELHI—IPHBJII/IHHLIXTI/IHOB

https://myschool.edu.ru/

75

ONeKTPOXUMUUECKUM s/l HallpsDKeHUH
MeTa/ioB. O61Ire crocoObl MOTyYeHus
MeTalJIOB

https://myschool.edu.ru/

76

OO11ast XapaKTepUCTUKA MeTasuioB 1A-
rpynnsl [leproanueckoit cCCTeMBI
XUMUUeCKUX 3/ieMeHTOoB. HaTtpuii u
KaJ/IUui: ronyueHue, pusnyeckue u
XUMHUUeCKHe CBOMCTBA, MPUMeHeHUe
TIPOCTHIX BeIleCTB U UX COeIMHeHUI

https://myschool.edu.ru/

77

OO0111as1 XxapakTepucTUKa MeTauioB I1A-
rpynmnbl [Teproanueckoi CUCTeMBI
XUMHUUECKHX 3/IeMeHTOB. Maruui u
KaJIbL[Uii: TIo/lyueHue, (pusnueckue 1
XUMHUUEeCKHe CBOMCTBA, IPUMEHeHHe
TPOCTHIX BeIeCTB U UX COeIMHeHUN

https://myschool.edu.ru/

78

JKECTKOCTb BOJIBI M CITIOCOOBI eé
yCTpaHeHUst

https://myschool.edu.ru/

79

AnoMUHUI: ToNyueHue, hpr3ndeckre U

https://myschool.edu.ru/




XHUMHnyeckKue CBOﬁCTBa, NMprUMeHEHHEe

80

AmM@oTepHbIe CBOMCTBA OKCH/A U
TU/IPOKCHU/IA aTFOMUHUS,
T'M/IPOKCOKOMIUIEKChI aTFOMUHUS, UX
TpUMeHeHne

https://myschool.edu.ru/

81

PEH_IEHI/IEBH,ELHI—IPHBJII/IHHLIXTI/IHOB

https://myschool.edu.ru/

82

ITpakTueckasi pabota Ne 7. Perienue
5KCIIepUMEeHTa/bHbIX 3a/1ay 110 Teme
"Mertasuibl I/1aBHBIX NOArpynm"”

83

OO0r11ast XxapakKTepyCTHKa METajl/IOB
nobouHbIx noArpyr (B-rpymm)
[TepyiouecKoil CUCTeMbl XUMUUYECKUX
3/IeMeHTOB

https://myschool.edu.ru/

84

dusnueckre U XUMHUYeCKre CBOMCTBA
XpOMa 1 ero CoefIMHeHu, ux
NpUMeHeHre

https://myschool.edu.ru/

85

BakHelillive coefilMHeHUs1 MapraHiia.
[TepmaHraHaT Kanusi, ero
OKHC/TUTe/IbHbIe CBOWCTBA

https://myschool.edu.ru/

86

dusnueckre U XUMHUUYECKHe CBOMCTBA
JKesie3ad U ero COEAHHQHHﬁ. HOJIyquI/Ie
U TIpUMEHEHKE CIT/IdBOB XKeJjie3a

https://myschool.edu.ru/

87

dusnyeckre U XMMUUeCKHe CBOMCTBA
MeJU U eé CoeJUHEeHUU, X PUMeHeHHe

https://myschool.edu.ru/

88

dusnyeckre U XMMUUeCKHe CBOMCTBA
LIMHKA U ero CoeIMHeHUM, X
TIpUMEHEeHMe.
['MIpOKCOKOMIIIEKCBHILIMHKA

https://myschool.edu.ru/




89

[TpakTrueckast pabota Ne 8. PerieHne
3KCIlepUMeHTa/IbHbIX 3a/1ay4 110 Teme
"Metasuibl T0OOUHBIX TTOATPYTIT”

90

PEI.LIEHI/Ie3aAa‘-Ipa3J'II/I‘-IHBIXTI/IHOB

https://myschool.edu.ru/

91

O06o00111eHMEe U CHCTEMAaTH3alUs
M3yUYeHHOr0 MaTepHaa o TemMe
"Metasibr"

https://myschool.edu.ru/

92

KoHTpospHas paboTa 1o Teme
"Mertasisr"

93

AHanu3 pe3ynbTaToB KOHTPOIEHOM
paboThI, KOPPEKIUs OIHUO0K

https://myschool.edu.ru/

94

XUMHUeCKoe 3arpsi3HeHne
OKpY>Katolllel cpeJibl U ero
nociesncTBus. HayuHble meTo/ b1
WCC/IeZlOBaHUs BelleCTB.

https://myschool.edu.ru/

95

XuMus U 37,0pOBbe YesioBeKa.
JlekapcTBeHHbIe CpeliCTBa

https://myschool.edu.ru/

96

Xumus muiy. Posnb Xxummnu B
obecrieyeHny NuiLeBoi 6e30macHOCTH

https://myschool.edu.ru/

97

KocmeTuueckue v napdromepHble
cpencTBa. beiToBasi xumus

https://myschool.edu.ru/

98

X¥MUs B CTPOUTeNbCTBe. BaxkHeuie
CTPOMTEJIbHbIe Y KOHCTPYKLMOHHbIE
Marepuarsbl

https://myschool.edu.ru/

99

XuMUSL B CeJTIbCKOM XO3SICTBe.
OpraHyueckrie ¥ MUHepasbHbIe
ynobpenust

https://myschool.edu.ru/

100

[TorTopenue. Pabora c KUM ET'D




101

[ToBTOpenHue. Pabota ¢ KUM EI'D

102

[ToBTOpenHue. Pabora c KUM ET'D

OBHIEE KO/IMYECTBO YACOB II0
I[TPOI'PAMME

102




YUYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

» Xumus, 10 kiacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlynun B.B.; nog penakimeit JIlyauHa B.B., O6111ecTBo ¢ orpaHAYeHHOM
OTBeTCTBeHHOCThIO «/[IPODAx»; AKioHepHOe 0011jecTBO «V37aTebCTBO
«IIpocserieHue»

* Xumus, 10 knacc/ ITyzakoB C.A., MamnuHa H.B., [TonkoB B.A., AKijuoHepHOoe
obiectBo «M3marenbcTBo «IIpocBeriieHye»

* Xumus, 11 kmacc/ ITy3akos C.A., MamnvHa H.B., ITorikoB B.A., AKuroOHepHOe

obiiectBo «M3parenscTBo «IIpocBeliieHye»

METOJNUYECKHWE MATEPHUAJIbBI JJ/I51 YUUTEJISA
Xumus (yriybaeHHbIM ypoBeHb) Peanu3sarust TpeboBanuii @T'OC cpepHero
ob11ero obpa3oBaHusi: MeTO[MUeCKoe TIocoOue AIJIst yurTesist 1o/, pefakuyeit A.A.

KasepuHoii, M-®TI'BHY"MHcTUTyT cTpaTteruu pa3sutus obpasoBanus’, 2023

ION®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbBI CETHU

NMHTEPHET

http://school-collection.edu.ru/ - EauHast Kosiiekiusi LIUPPOBBIX 00pa3oBaTeTbHbIX
pecypcoB

http://him.1september.ru/ - 37meKTpOHHas Bepcys raserbl ' XUMUs'" MPUIOKEeHHE K
"1 ceHTsI6ps”

http://pedsovet.org/ - [Tencoser.



http://pedsovet.org/%20
http://him.1september.ru/%20
http://school-collection.edu.ru/%20

http://www.uroki.net/ - UROKI.NET.

http://festival.1september.ru/subjects/4/ - ®ecTuBab Nearornueckux uzeu
"OTKpBITBIN YPOK'". Pa3paboTKu YPOKOB 10 XUMUHU

http://som.fsio.ru/subject.asp?id=10000755 pa3meljatoTcsi MeTOANYECKHEe
pa3paboTKM ypPOKOB, labopaTopHbie paboThl, TECThI U KOHTPOJIbHBIE PaOOTHI,

OJIMMIINa/bl, BUAEO0O0IIbIThI, XUMHWUYEeCKHE 3a1a4H, I/IHTepHET-yqe6HI/IKI/I 10 XUMHHU .

http://www.alhimik.ru/ - AJIXUMUK. BkatouaeT MeToiueckre peKoMeHAaluu
J7IST yUuTenel XUMUH, CTTPAaBOUHMKH, Ororpaduu BeIMKUX XUMHUKOB, pa3/ienbl
"Becenas xumus", "XuMHs Ha KaXKJbIM JeHb" U MHOTO IPYTOM UHTEPECHOMW U
riosie3HoM H(opMarun

http://www.chemistry.narod.ru/ - Cogep>UT UCTOPUIO CO3JaHUS U Pa3BUTHS
MepUOIUYECKON CUCTEMBI 3/1eMeHTOB (Cccblika "My3eit"),

http://hemi.wallst.ru/ - DeKTpOHHBIN YUeOHUK 110 XUMHUH JIJIs1 CPeJHEN IIKOJIbI,
TIPUTOTHBIN [I7IsI KCTTO/Ib30BaHMS KaK B OOBIUHBIX, TaK U B CIeI[HaTM3UPOBAaHHBIX
KJlaccax, a Takxke Jijisl IOBTOPEeHUs1 MaTeprasia B BbIITYCKHOM Kjlacce U J1Jisd
TOATOTOBKM K 5K3aMeHaM

http://www.college.ru/chemistry/ - OTkpsiTbivi Kosnemk: Xvmusi. 3/1€KTPOHHbIN
yueOHHK T10 XUMHH.

http://www.chemistry.ssu.samara.ru/- OpraHudeckast XUMHS - yUeOHUK JIsI
CpeiHeM IIKOJIbI

http://www.edu.yar.ru/russian/cources/chem/ - 3agauu /i1 OTMMIOMA/, 110 XUMUM,

OMMCaHVe UHTEePeCHbIX XUMUYECKUX OMbITOB, CJI0OBAPb XUMUUECKHUX TEPMUHOB,
CBeZleHUsI U3 Fre0XUMUM (TIPOUCXOXKIEeHNe U XUMUUECKHN COCTaB HEKOTOPBIX
MVHEepaJioB)

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - O6pa3oBaTe/bHbIH
cepBep TecTHpoBaHus. becriyiaTHoe on-line TecTUpoBaHue MO0 XUMUH, TpeOyeT

PEruCTpaLuu B CUCTEME.
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