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ITOSACHUTEJIBHAS 3AIIMCKA

Pabouass mporpaMma IO XUMHM Ha YpPOBHe cpeziiHero obiero obpa3oBaHusi pa3paboTaHa Ha
ocHoBe ®ezmepanbHOoro 3akoHa or 29.12.2012 Ne 273-®3 «0O6 o6pa3oBanun B Poccuiickoit
denepauyn», TpeOOBaHMM K pe3y/bTaTaM OCBOeHUs (egepasbHOM 00pa30BaTebHOM MPOrpaMMbl
cpegHero obigero o6pazoBanus(POIT COO), npexacraB/ieHHBIX B dDefiepa/ibHOM T'OCY/IapCTBEHHOM
obpa3oBaresibHOM cTaHgapte COO, ¢ yuétom KoHrienuu npemnozgaBaHys yueOHOTo TipeaiMeTa « XUMHSI»
B oOpa3oBaTelbHBIX  OpraHu3anusx Poccuwiickoii  ®epepanyy,  peany3ylOLUUX  OCHOBHBIE
obpa3oBaTe/ibHble TPOTPaMMbl, W OCHOBHBIX TI0/IO)KeHUA «CTpaTerud pa3BUTHS BOCIUTAHUS B
Poccutickoit ®enepaiiuy Ha nepuog fo 2025 roga» (Pacropsbkenue [MpaBurtensctBa P® ot 29.05. 2015
Ne 996 - p.).

XWMUsl Ha ypOBHe YIyOJEHHOTO M3Y4YeHHs 3aHMMaeT Ba)KHOE MeCTO B CHCTeMe eCTeCTBEHHO-
Hay4yHoOro oOpa3oBanusi yuyaiguxcsi 10-11 kmaccoB. M3yueHue mpeiMeTa, peann3yeMoe B YCJIOBHSIX
IuddepeHIMPOBaHHOr0, TIPOGMILHOTO 00yYeHus, MpU3BaHO obecreunTh 00I[e00pa30BaTe/bHYI0 U
OOILeKY/IbTYPHYIO TO/ATOTOBKY BBITYCKHUKOB ILIKOJIbI, HEOOXOAUMYIO AJISi afanTalydd UX K ObICTpPO
MEHSIIOIIUMCS YCJIOBUSIM JKU3HU B COLIYMe, a TaKkxKe /ISl TPOAO/DKeHUs] 00yueHHsi B OpraHH3alisx
nipodecCroHaIFHOTO 00pa30BaHMsl, B KOTOPBIX XUMHUS SIBJISI€TCS OIHOUM 13 TIPUOPUTETHBIX JAUCIUIIAH.

B niporpamme 1o XvMuM Ha3HaueHUe rpegMeTa « XUMUs» MOTydaeT MoAPOOHY0 UHTEPITPeTaI|o
B COOTBETCTBHM C OCHOBomMoyararomumu monokeHusmMu PI'OC COO o B3auMo00yC/I0BI€HHOCTH
1ieJield, COoZiep)KaHusi, pe3y/bTaToB O0y4yeHUs U TPeOOBAaHWMH K YPOBHIO TOJTOTOBKH BBITYCKHUKOB.
CBU/1eTeIbCTBOM TOMY SIB/ISIFOTCS CJIeAYIOLME BBITOIHsIeMble IPOTPaMMOM TI0 XUMUM (PYHKLIUU:

e uHPOPMALIMOHHO-METO[UUeCKasi,  peanm3als  KOTOpOW  obecrieurMBaeT  TIOJy4YeHHe
TIpe/ICTaB/IeHNs O 1IeJIsX, COZlep>KaHuH, o0IIeld cTpaterny 00y4yeHuUsl, BOCTIUTaHUSI U Pa3BUTHS
00yuaroImuxcst CpeJiICTBaMU TIPeJMeTa, U3y4aeMoro B paMKaxX KOHKPETHOTO rmpodusis;

® OpraHM3alMOHHO-TIVIAHMPYIOIIasi, KOTOpas TMpeAycMaTpuBaeT oOrpejie/ieHre: TPUHLUIIOB
CTPYKTYPUPOBAHUS U TIOC/Ie/IOBATeIbHOCTH M3y4YeHus1 yueOHOro MaTepuara, KOJTMUeCTBeHHBIX
M KaueCTBEHHBIX ero xapaKTepuCTHK; MOAX00B K (hOPMUPOBaHUIO CO/lepKaTe/lbHOM OCHOBBI
KOHTPOJISI U OLIeHKM 00pa3oBaTe/bHbIX [OCTH)KEHWH OO0ydYaromyxcsi B paMKaxX HMTOTOBOM
aTTectauyy B (hoopMe eUHOT0 TOCy/1JapCTBEHHOI'0 9K3aMeHa 10 XMMUM.

[Tporpamma zijist yryiyO/IEHHOTO U3YUYeHUST XUMUH:

e yCTaHaB/MBaeT WHBAapUaHTHOe TIpeJIMeTHOe CojiepKaHue, obs3aTenbHOe [/ W3ydyeHUsi B
paMKax OT/ieflbHbIX Tpodusiel, rpeaycMaTpruBaeT pacripejie/ieHle W CTPYKTYPUPOBaHUE ero
TI0 KJlacCaM, OCHOBHBIM CO/iepyKaTe/IbHbIM JTMHUSIM/pa3ziesiaM Kypca;

e [aéT TIpUMepHOe pacripeie/ieHe y4eOHOrO BpeMeHH, DeKOMeH/yeMOro MJisi H3yueHUsi
OTJIe/IbHBIX TeM;

e T[IpejjiaraeT TPUMEPHYIO TMOC/Ie/I0BaTe/IbHOCTh W3yUeHHs1 yueOHOro MaTepwasa C yuéTOM
JIOTWKH TIOCTPOEHUsI Kypca, BHYTPUIIPeMETHBIX U MEXITpeIMeTHbIX CBsi3el;

® [aéT MeTOJUYECKYI0 MHTEepIIPeTal[yio Iiejield W 3a/lau W3yueHHs TpeaMera Ha yriayO/jeHHOM
YPOBHe C YYéTOM COBDPEMEHHBIX TIPUOPUTETOB B CHCTeMe cpejHero obiero obpa3oBaHusl,
cofiep>KaTeNbHOM  XapaKTepUCTUKU TJIaHUPYEeMBbIX  pe3y/bTaTOB  OCBOEHUS OCHOBHOM
oOpa3oBaTe/ibHOM ~ TIPOTPAMMBI  CpeflHETO  o0mero  oOpa3oBaHuss  (JIMYHOCTHBIX,
MeTaripeJMeTHbIX, TpeJMeTHbIX), a TakKKe C YUYETOM OCHOBHBIX BHUZIOB YyueOHO-
T03HaBaTe/bHBIX eHCTBUM 00yUaroIlerocsi o 0CBOEHHUIO CoJiepyKaHusl TIpeJiMeTa.



[To BceM Ha3BaHHBIM IO3ULMSM B MpOrpamMme I0 XWUMHM IIpeJyCMOTPeHa MpeeMCTBEeHHOCThb C
obyueHreM XWUMHM Ha YPOBHE OCHOBHOro oO0Irero o6pa3oBaHus. 3a Tipefe/laMd yCTaHOBJIEHHOM
MporpaMMoil 10 XWMUM 00si3aTe/lbHOM (MHBAapUAHTHOM) COCTABJSIIONIEN COJepXKaHusl y4ueOHOro
npeaMeTa «XWMHSI» OCTA€TCs BO3MOXKHOCTb BBIOOpDA €ro BapHUaTHBHOW COCTABJISIOLEH, KOTOpas
JIOJDKHA OTIPeJiesIiThCSl B COOTBETCTBUH C HalpaB/ieHreM KOHKPeTHOTo npoduisi o0ydeHusl.

B cooTtBetcTBUM C KOHLenTyanabHbIMUA TO0)KeHUsIMU PI'OC COO o0 Ha3HaueHuWu TpegMeTOB
6a3oBoro u yriy0n€éHHOTO YPOBHel B crcTeMe JuddepeHI[MpOBaHHOTO 00y4YeHusT Ha YPOBHE CpeJHEero
obmero oOpa3oBaHMs XMMHSI Ha YpOBHe YI/yOIE€HHOTO W3y4yeHUs HarpaBleH Ha pean3alyio
TIPeeMCTBEHHOCTH C TIOC/IeYIOLIUM 3TarioM Toy4YeHus XUMUYeCKOTro 00pa30oBaHUsI B paMKaX W3yUeHust
CIeLMajIbHbIX eCTeCTBEHHO-HAYUYHbIX U XMMHWUYECKUX [JUCLMIUIMH B By3axX W OpraHU3alUsaX CpeJHero
npodeccoHabHOTO 00pa3oBaHusi. B 3Toi CBsi3u u3yueHHWe mipeaMera «XWMHS» OPHUEHTHPOBAHO
MPEeUMYILIeCTBEHHO Ha paclIMpeHHe W yriayOsieHHe TeOopeTHyeCcKoW W TIPaKTHUeCKOW TOATOTOBKU
00yuaromuyxcsi, BbIOpaBIIMX OMpe/enéHHbId npoduas o0yueHHWs, B TOM YHC/Ie C TIepCIeKTUBOMN
TIOC/IeIYIOIer0 TIOJyueHUss XMMHUYeCcKoro oOpa3oBaHMsi B OpraHu3alusx MpodecCUOHATBHOTO
obpasoBanusi. Hapsimy c atum, B cBere TpeboBanuii ®I'OC COO K IJIaHUPyeMbIM pe3y/bTaTaM
ocBoeHusi (efepasbHON 00pa30BaTeNbHOM MpPOrpaMMbl CpefHero o0Iero obpa3oBaHMs H3yueHUe
npeaMeTra «XUMHS» OPUEHTUPOBAHO TakK)Ke Ha pelleHHe 3a/ay BOCIUTAaHUS U COLMA/IBHOIO Pa3BUTHS
oOyuaromuxcs, Ha opMUpOBaHUe Y HUX OOIeMHTe/UIeKTya bHBIX YMEeHHH, YMeHU palioHaM3aLn
yuebHOrOo TpyZa W 0O0OOIIEHHBIX CIIOCOOOB [eATeNBHOCTH, WMEIOLUX MeXJUCLIMTUIMHAPHBIMH,
HaJrnpeAMeTHbIA XapaKTep.

CoCTaBlSIOIUMH  TIpefMeTa «XHUMHUSI» Ha YpOBHe YIAyO/JIEHHOTO W3y4YeHUs SIBJISIFOTCSI
yriayonénaple Kypcbl — «OpraHuueckasi xumus» W «OOljas W HeopraHuueckas Xumusi». [Ipu
OoTipe/ie/IeHHH TTOIX0/I0B K OTOOPY M CTPYKTYPHOM OpraHU3aluy CO/IeP)KaHHs 3TUX KYPCOB B IPOTPaMMe
M0 XWMHH 3a OCHOBY TpuHsATHI monoxeHuss ®I'OC COO o paznmuuusax 6a30BOro W yriay0/EHHOTO
YPOBHeH u3yueHus peMeTa.

OcHOBy copep>kaHusi KypcoB «OpraHnyeckass xumusi» U «OOIjasi 1 HeopraHuyecKas XUMUSI»
COCTaB/ISIeT COBOKYITHOCTh TIPEJIMETHBIX 3HAaHWW U YMEHHH, OTHOCSIIMXCS K 06a30BOMy YpOBHIO
V3yyeHUs IpejMeTa. JTa CUCTeMa 3HAaHUM [O/yvaeT OIpe/ie/IEHHOe TeopeTUUecKoe [OMOJHEHUe,
TI03BOJISIIOITIee OCO3HAaHHO OCBOUTH CYILECTBEHHO OOJbIIHK 00bEM (hakTo/IOrHyeckoro Matepuasa. Tak,
Ha yrny0/éHHOM ypOBHe M3yueHus MpeiMeTa obecriedyeHa BO3MOXKHOCTb 3HAUWTEBHOTO YBEJTWUYEeHUs
00BbéMa 3HaHUN O XMMMUECKMX 3/7eMeHTaxX M CBOMCTBaX WX COeJWHEHWN Ha OCHOBe pacliMpeHusi U
yriayOsieHusi TIpe[CTaB/ieHWd O CTPOeHWM BelecTBa, XUMUUECKOW CBSI3M W 3aKOHOMEPHOCTSIX
MPOTEeKaHUs peaklyi, pacCMaTPUBaeMbIX C TOUKU 3DEHUS] XUMHUUYECKOM KUHEeTUKU U TePMOJUHAMUKU.
Vi3yueHue 1epuoinueckoro 3akoHa U [lepuoueckoi CUCTeMbI XMMUYECKHUX 3/IEMeHTOB 0a3upyeTcs Ha
COBPEMEHHBIX KBAaHTOBOMEXaHWUYECKUX TPeJCTaBleHUsAX O CTPOEHWH aTroma. XUMHUuecKas CBsi3b
00BSICHSETCS C TOUKW 3peHHs1 JHepreTUUeCKruX n3MeHeHui 1ipy eé 06pa30BaHKU U pa3pyILeHUH, a TaKKe
C TOUKM 3peHUs MeXaHWU3MOB eé o0pa3oBaHWs. VI3yueHWe THUIIOB peakI[Uil JOTIOHSETCS
(hopMUpOBaHWEM TIpe[CTaB/AeHU 00 37eKTPOXMMUUYECKMX TIPOI[eccaX M 3/IeKTPOJIM3e PacCIlaBOB U
pacTBOPOB Bell[eCTB. B Kypce opraHMueckol XMMHHU TIPM PacCMOTPEHUM PeakLMOHHOMN CIIOCOOHOCTU
COeZIMHEeHUH yaessieTcss 0cob0e BHUMaHKe BOMpocaM 00 371eKTPOHHBIX 3deKkTax, 0 B3aMMHOM BIUSHUN
aTOMOB B MOJIEKYyJ/IaX U MeXaHM3Max peakLHu.

Ocoboe 3HaueHKe UMeeT TO, UTO Ha COJiep>KaHre KypCOB XMMHUU YTTIyO/IEHHOTO YPOBHS U3yUYeHUst
JUIs1 KJIaCCOB oTpezie/IEHHOro Tipoduisi (TJ1aBHBIM 00pa30M Ha UX CTPYKTYPY U XapaKTep [OTOHeHUH K
o01ieli cucreme TpeJMeTHBIX 3HAaHWM) OKAa3bIBAIOT B/IMSHUE CMeXHble rpeameTbl. Tak, Hampumep, B



CoJlep)KaHUH TIpeiMeTa /ISl KJIaCCOB XUMUKO-(u3ndeckoro mpodusisi 60/biiioe 3HaueHue OYAyT UMeTh
3/IeMeHThI yueOHOro MaTepuasa 1o obieit xumun. I1pu u3ydyeHur npeaMeTa B JaHHOM C/Tydae akKIeHT
OyzeT cienaH Ha OOIHOCTh METOZIOB MMO3HAHMs, OOIHOCTh 3aKOHOB U TEOPHH B XMMUHU U B (DU3UKE:
aTOMHO-MOJIeKy/isipHasi Teopusi (MoJieKyJisipHasi Teopusi B (u3MKe), 3aKOHbI COXpaHEHUS MacChl U
SHEepruu, 3aKOHbI TEPMOMHAMMKH, 3/1eKTPOJIM3a, TIpe/ICTaB/IeHHsI O CTDOeHUH BeIleCTB U JIpyTroe.

B TO ke BpeMsi B cCojepKaHWUHM TMpeAMeTa MJisi KIaCCOB XWMMKO-OHO/IOrHYeckoro Mpodusis
OonbIlviA  yZiesibHBIA BeCc OyZieT MMeTh OpraHuyeckas XUMHs. B 3ToM /lydae TIpeJoCTaBJIsSIeTCS
BO3MOKHOCTh [iji1 0Oojiee OOCTOSITETBHOTO PACCMOTPEHHsI XUMHUECKOW OpraHu3allid KJIeTKH Kak
OMOOrMUeCcKol CUCTEMBI, B COCTaB KOTOPOM BXO/ST, K TIPUMEPY, TaKHe CTPYKTypHbIe KOMITOHEHTHI, KaK
nnupl, 6eKu, yriaeBobl, HyK/IeMHOBbIe KUC/IOTHI U pyrye. [Ipy 3TOM 3HaHHMS 0 COCTaBe M CBONMCTBAX
Trpe/icTaBUTe/Ield OCHOBHBIX K/IaCCOB OpPraHMYeCKUX Bel[eCTB C/Ty»KaT OCHOBOM [I/isT U3yUeHHsl CYIIIHOCTH
TpoliieccoB GOTOCUHTe3a, AbIXaHUsI, MUIL[eBapeHMUsI.

B mnnaHe ¢opMypoBaHUs OCHOB HAay4yHOTO MHUPOBO33peHMs], OCBOEHHSI OOIeHayyHbIX MeTO/[OB
MO3HaHUSI U OMbITa MPAKTUUYECKOr0 NMPUMEHeHHsI HayuHbIX 3HaHWM H3yuyeHUe TpeaMeTa «XHMHUs» Ha
yray0/IEHHOM YPOBHE OCHOBAaHO Ha MEXITPEIMETHBIX CBSI3X C YueOHBbIMHU MpeAMeTaMU, BXOASAIIUMU B
COCTaB TpeIMEeTHbIX 00sacTeli «EcTecTBeHHO-HayuHbIe TIpeAMeThbI», «MaTemMaThKa U UHhOpMaTHKa» 1
«Pycckuli 13bIK U TUTEpaTypar.

[Tpu u3yueHun yuyeOHOTO TipegMeTa «XUMHsI» Ha yriayOJIéHHOM ypOBHe Takke, KakK Ha YpOBHe
OCHOBHOTO M cpegHero o0Oiiero obpa3oBaHusi (Ha 0a30BOM YypOBHe), 3ajaueli TepBOCTENEHHOMN
3HAaUMMOCTH  sB/IsseTCS  (DOPMHUpOBaHWE OCHOB HayKM XUMHUU Kak 00/laCTMU  COBPEMEHHOTO
eCTeCTBO3HAHUs], TPAaKTUUeCKOW [IesTeTbHOCTH uejloBeKa W OJHOr0 W3 KOMIIOHEHTOB MMPOBOM
Ky/JbTypbl. PellleHWe 3TOW 3ajjaud Ha yriayO/JI€HHOM YpOBHE W3y4eHHUsl TpefMeTa TpeAroaraer
peasii3alyio TakuX Ijesield, Kak:

e (opmupoBaHue Tpe/CTaBAeHUI: O MaTepuaJbHOM eJIUHCTBE MHpa, 3aKOHOMEPHOCTSIX U
T03HAaBAeéMOCTH SIBJIEHUM TIPUPOZBI, O MecTe XUMUU B CUCTEMe eCTeCTBEHHBIX HayK U eé
Beylllell posii B 0becrieueHUM yCTOWUMBOIO Pa3BUTHSI UeslOBeUeCTBa: B pellleHHH Mmpobsiem
5KOJIOTUUECKOM, SHEPreTHUYecKod W TIMIeBOM 0e30macHOCTH, B PAa3BUTHH MeAULIUHBI,
CO3/IaHWM HOBBIX MaTepHasioB, HOBLIX MCTOUHWUKOB HEPIHH, B 00eCrieueHUH paljiOHaIbLHOTO
TIPUPO/IOTIO/Ib30BaHUs, B (DOPMHPOBAHWK MHPOBO33PeHHsI U OOIel Ky/lbTyphbl UeJOBeKa, a
TaK)Ke KO0JIOTUUeCKH 000CHOBAHHOTO OTHOILIIEHUS K CBOEMY 3/I0POBBIO M MPHUPOJHOMN Cpe/ie;

® OCBOEHMe CUCTeMbl 3HAaHUM, Jie)KalllUX B OCHOBE XUMHUYECKOW COCTaB/ISIFOIIEH eCTeCTBEeHHO-
HayuyHOM KapTWHbI Mupa: (yHZaMeHTaNbHBbIX TIOHATHN, 3aKOHOB W TeOpUM XUMUH,
COBpPEMEHHBIX Tpe/ICTaB/IeHUI 0 CTPOEHUHU BellleCTBa Ha pa3HbIX YPOBHSX — aTOMHOM, HOHHO-
MOJIEKY/IIDHOM, ~ HaJIMOJIEKYJIIPHOM, O  TepPMOAMHAMUUECKUX W  KUHETHUUeCKUX
3aKOHOMEPHOCTSIX MPOTeKaHWsI XUMUUECKUX PeakKIMii, 0 XUMHUUYeCKOM PaBHOBECUM, paCTBOpax
Y IUCTIEPCHBIX ccTeMaX, 06 0OIIMX HayUHBIX PUHIMTIAX XUMHUUECKOT0 TIPOM3BO/ICTRA;

e (dopmupoBaHre y 00yuaroIUXCsi OCO3HAHHOTO TIOHWUMAaHHSI BOCTPeOOBAHHOCTH CHCTEMHBIX
XUMUAYECKUX 3HAHUU 711 00bsCHEHUSI K/TFOUeBbIX U/e U TTp0o0JieM COBPEMEHHOW XUMUH, /ISt
OOBSICHEHUS W TIPOTHO3MPOBAHUS SIBJIEHUM, WMEIOI[UX eCTeCTBEHHO-HAayYHYIO TIPUPOAY;
I'PaMOTHOTO pellleHusl TTpo6ieM, CBSI3aHHBIX C XMMHEH, TTPOrHO3UPOBaHMS], aHa/IM3a U OLIeHKU
C TIO3ULIMMA 3KOJIOTHYECKOW 0e30MacHOCTU TIOC/eACTBUM OBITOBOM U TPOU3BO/ICTBEHHOM
JesiTe/IbHOCTU uesioBeKa, CBS3aHHOW C XWMUYEeCKUM T[IPOU3BO/ICTBOM, HCII0/Ib30BaHUEM U
repepabOTKO BeIeCTB;



e yrinybseHMe TIpe/CTaB/eHWH O HayuyHbIX MeTo/ax II03HaHWs, HeoOXOAUMBIX — [ist
npuoOpeTeHUs] YMeHHI OpHEeHTUPOBATbCSI B MHDe BelleCTB U OObSCHEHUS XUMHUYEeCKHX
sIBJIEHUH, UMEIIMX MeCTO B IpUpPOZle, B IPAaKTUUECKOW [esaTe/lbHOCTU U I0BCeJHEBHOMN
JKU3HHU.

B niaHe peanu3aiy nepBooOuYepeHbIX BOCIIMTATeNbHbIX M Pa3BUBAIOMIMX (YHKLMN LieJI0OCTHON
cucTeMbl cpefjHero o01ero o6pasoBaHus P M3yueHUH TpeiMeTa « XUMUsI» Ha yriayO18HHOM YpOBHe
0Cco0YyI0 aKTyabHOCTh IPUOOPETAIOT TaKHe LIe/TH U 3a/lauM, KaK:

e BocnHTaHWe yOEXZEHHOCTH B TI03HABAEMOCTH SIBJIEHWM TIPUPOJbl, YBA)KEHHS K IPOLIECCY
TBOpuecTBa B 007acTM TeopeTHYeCKUX W TMPUKIQJHBIX HCCAeJOBaHMM B XUMMUHY,
(opMHupOBaHWe MHUPOBO33DEHUs, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKW;

e pasBUTHe MOTHBAlMM K OOyueHWI0O U TI03HAaHHWIO, CIOCOOHOCTeH K CAMOKOHTPOIIO M
CaMOBOCTIUTaHUIO Ha OCHOBE YCBOEHHMs 00IjeueIoBeueCcKUx LIeHHOCTeH;

e pasBUTHe II03HABaTe/bHBIX WHTEPECOB, WHTE/IEKTyaJbHbIX M TBOPUECKHX CIOCOOHOCTeH
oOyyaroiuxcs, GOpMUPOBaHME y HUX CO3HATeNbHOIO OTHOIIEHWS K caMo00pa3oBaHHIO M
HeTpepbIBHOMY 00pa30BaHUI0 KaK yCJIOBUIO YCIelTHOW MpodecCcuoHaibHOU U 0011eCTBeHHOM
JieTeIbHOCTA, OTBETCTBEHHOTO OTHOLIEHHUSI K CBOEMY 3/10POBBIO M TIOTPeOHOCTH B 3710POBOM
obpa3se )XH3HH;

e (opMupoBaHMe yMEeHWM U HaBBIKOB pa3yMHOr0 IMPUPOZONO/b30BaHUS, pa3BUTHE
9KOJIOTUYEeCKOU KYJ/bTYpPbI, MpHOOpeTeHWe OmbITa OOIeCTBeHHO-TIONe3HOW YKOJIOTMUYeCKOM
[esTe/TIbHOCTH.

OO1iee yKMCI0 YacoB, MPeSyCMOTPEHHBIX [ U3y4YeHHs] XUMUM Ha YI/y0/sieHHOM ypOBHE CpeJHero
ob1ero obpa3oBanus, coctapssieT 204 yacoB: B 10 kmacce — 102 vaca (3 vaca B Hefenio), B 11 kacce
- 102 yaca 3 yaca B HeJlesto).



COJAEPXAHUME OBYYEHUSA
10 K/ITACC

OPI'AHUYECKAS XUMUSA

TeopeTrnueckne 0CHOBbI 0PraHUYeCKON XUMHU.

[TpenMeT W 3HaueHWe OpPraHUYeCKOW XHWMHWH, TIpe/CTaBjieHHe O MHOroobpasuu
OpraHUyecKHX COeJMHeHUH.

ONeKTPOHHOe CTpPOeHHe aToMa YIJIepoZia: OCHOBHOe W BO30Y>KIAEHHOe COCTOSHUS.
BaneHTHble BO3MOXHOCTM aToMa yrjiepoja. XuMHUUecKas CBsi3b B OpPraHUUeCKHUX
coefuHeHUsX. TWIMbl THOpUAW3alMM aTOMHBIX opOuTasedl yryiepoga. MexaHU3MBbI
oOpa3oBaHWsl KOBa/ieHTHOW CBsi3W  (OOMEHHBIM UM [JOHOPHO-aKLIeNTOPHbIM).  THIIbI
repeKpbIBaHUsI aTOMHBIX OpOWTaned, o- U M-cBs3u. OAWHApHasi, ABOWHAs U TPOMHAs CBS3b.
CriocoObI pa3phiBa CBsi3ei B MOJIEKyJlaX OpraHMueckux BeljecTB. [IoHsTHe 0 CBOOOJHOM
pajuKane, HyK/aeodue U 37eKTpodue.

Teopusi cTpoeHusi opraHuueckux coefvHeHurt A.M. byTiepoBa M coBpemeHHbIe
rpe/iCTaB/ieHUs] O CTPYKType MoJieKyld. 3HaueHue TeOpUM CTPOeHUsi OpraHUuecKrux
coefuHeHW. MonekynsipHble U CTPYKTYpHble @opmysbl. CTpyKTypHble (OpPMYJIbI
pas/UuUHBbIX BUJOB: pa3BépHyTas, COKpalléHHas, ckesneTHas. V3omepus. Buzabl nsomepum:
CTPYKTYypHasi, MPOCTPAHCTBEHHasl. OJIEKTPOHHbIE 3((eKTbl B MOJeKyJax OpraHhYecKrux
coeuHeHUM (MHAYKTUBHBIN U Me30MepHbIN 3 eKThI).

[MpencraBnenve o0 kjnaccubuvKalvyd  OpraHUuecKuWx  BelecTB.  [loHsiTue O
¢yHkiuoHanbHOW rpymme. ['omonorus. [I'omosormyeckue pszabl.  CucreMaTnyeckas
HOMeHK/atypa opraHuuyeckux coefuHeHui (IUPAC) u TpuBuanbHble Ha3BaHUSI OT/E/IbHBIX
ripe/iCTaBUTeEeN.

OcobenHoctd ¥ Kjmaccu(UKalysi  OpraHUYeCcKUx  peakiuil. OKHCIUTETHHO-
BOCCTaHOBHUTE/IbHbIE PeakKLiMi B OpraHuueCcKor XUMHH.

OKCIlepuMeHTa/IbHble MeTO/[bl MU3YUYeHUs BeleCTB U KX IMpeBpall{eHuil: 03HaKOMJ/IEHUe
c obpasllaMu OpraHWYeCKWX BeIleCTB W MaTepuajaMM Ha WX OCHOBE, OITbITHI T10
TIpeBpaIlleHNI0 OpraHWuYecKUX BeIIeCTB TPU HarpeBaHuW (T1aBjieHWe, OOYT/IMBaHUE U
ropeHue), KOHCTPyUpOBaHUe MOZe/iell MOJIeKy/l OpraHUueCcKHX BelLeCTB.

Yriaesogopo/nl.

Ankanbl. ['oMonorvueckwii psii aqKaHoOB, oOmjasi ¢opmyna, HOMeHK/IaTypa U
u30Mepus. OJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHWE MOJIEKYJ aJKaHOB, Sp°-
rubpuu3alysi aTOMHBIX opOuTasiel yriaepo/ia, o-cBsizb. Pr3nueckrie CBOMCTBA a/IKaHOB.

XyMHYecKue  CBOMCTBA  ajKaHOB:  peakLUM  3aMelleHMs,  M30MepHu3alluu,
JleruIpupoBaHus, LIMK/IW3aLUY, TTMPO/IU3a, KpeKUHra, ropeHusi. [lpeicraBieHre o MexaHU3Me
peakiuii paiuKaabHOr0 3aMellleHuUs].

Haxoxaenue B pupoe. CriocoObl ToiyueHust ¥ pUMeHeHHe akaHoB.

Luknoankanbl. O61asi opMysia, HOMeHK/IaTypa U u3omepusi. Oco6eHHOCTH CTPOeHHsI
U XUMHWUECKUX CBONCTB Masibix (IMKJIOMPOIIaH, IMK/I00yTaH) U OObIUHBIX (IIUKJ/IOTIEHTaH,
L[UKJ/IOTeKCaH) LMKI0aMKaHoB. Crioco0bI TIOTyUeH!st ¥ IpUMeHeH e 1JMK/I0aTKaHOB.

Ankenbl. ['omonorvueckuii psii ankeHoB, oOijasgs ¢opMysa, HOMEHK/aTypa.
OJIEKTPOHHOE W TIPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/l ajKeHOB, Sp>-THOpHaM3ariys



aTOMHBIX opbuTanei yriepoaa, o- U m-cBs3u. CTPYKTypHasi ¥ reoMeTpuuecKkast (LIMC-TPaHC-)
n3omepusi. Dusnueckre CBOMCTBA  alKeHOB. XUMHUYeCKHMe CBOWCTBa:  peakluu
MIPUCOeJUHEHHs, 3aMellleHUs] B O-TI0JIOKeHHWe TpU [IBOMHOM CBsI3M, MOAMMepU3alud U
okucnenus. [TpaBuno MapkoBHrKOBa. KauecTBeHHbIe peaklii Ha ABOMHYO CBsi3b. CIIOCOObI
T0J1yYeHusl ¥ IPUMeHeHUe a/IKeHOB.

Ankaguenbl. Knaccudukaims — ankagueHOB  (COMpPSDKEHHbIE,  W30/MPOBaHHbIE,
KymynupogaHHble). OcoDeHHOCTH 3/IeKTPOHHOTO CTPOEHWSI M XWMHUECKUX CBOWCTB
COTIPSDKEHHBIX [MeHOB, 1,2- u 1,4-npucoesuHenue. [lonumMepursanys CONPSHKEHHBIX IUEHOB.
Crioco6bI rosiyueHHsi ¥ IpUMeHeHre aTKaZeHoB.

Ankunbl. ['omMonoruyeckwii psifi ajJKWHOB, o6miasi ¢opMysa, HOMEHKIaTypa U
v30Mepus. OJeKTPOHHOe M IIPOCTPAHCTBEHHOE CTPOeHWEe MOJIeKY/J ajaKWHOB, Sp-
rubpuM3alisi aTOMHBIX —opOuTaneid  yriepoga. (Pusnueckre CBOWCTBA  a/JIKWHOB.
XvMHYecKue CBOMCTBA: peaklyy T[pPUCOeJUHEHUs, AUMepu3ald U TpUMepHu3aluy,
OKuC/ieHUs1. KUCIOTHbIe CBOWMCTBA alKWHOB, HMEIOL[UX KOHLEBYIO TPOWHYIO CBS3b.
KauecTBeHHbIe peakl[ii Ha TPOMHYIO CBsi3b. CIIOCOOBI MOTyYeHUs ¥ MPUMeHeH e alKUHOB.

ApomMaThuecKkue YrieBoJOpoAbl (apeHbl). ['omMonornyeckuii psim apeHOB, oOrmas
dbopMyna, HOMEHKJIaTypa M H30Mepusi. IJeKTPOHHOe U TIPOCTPAHCTBEHHOE CTPOeHUe
MoJieKyJibl OeH30/1a. du3nueckre CBOMCTBA apeHOB. XMMHUYeCKHWe CBOMCTBa OeH30/1a U ero
TOMOJIOTOB: peakIuy 3aMelleHuss B OeH30/JbHOM KOJblle U YIJIeBOJIOPOJHOM pafivKare,
peakiuM  TIPUCOEeJUHEHMs], OKHCJIeHWe ToMojoroB OeH3osa. IlpejcraBneHue 00
OPHEHTHDYIOIIeM /IeHCTBUM 3aMecTuTesiell B OeH30/IbHOM KOJIblie Ha TIpUMepe aJKUTbHBIX
PaJIMKanoB, KapOOKCH/ILHOW, TUIPOKCHUIbHOW, aMHUHO- ¥ HUTPOTPYIITbI, aTOMOB TaJIOT€HOB.
OcobeHHOCTH XWMHUECKHWX CBOWCTB crtupona. [lonmumepu3sanusi cruposia. Croco6bl
T0JIyYeHusl ¥ IPYUMeHeHre apoOMaTUUYecKuX yIjieBOJ0PO/OB.

[Mpupopnsbiii ra3. [TonyTHele HedTsHbIe Ta3bl. HedTh 1 eé nmpoucxoxaeHue. KameHHbI
yrojib U MPOAYKTHI ero repepabotku. CriocoObl mepepaboTKy He(TH: TeperoHKa, KpPeKUHT
(TepMUUeCKHiA, KaTaTUTUUECKHii), pudopMuHT, muposn3. [TpoayKThI epepaboTKu HePTH, UX
TIpYMeHeHNe B MPOMBIIIJIEHHOCTH U B OBITY.

I'eHeTHueckasi CBsI3b MeXXy Pa3/IMUHBIMU K/laCCaMU yTJ/IeBOJOPO/OB.

ONeKTPOHHOe CTPOeHHe Ta/ioreHITPOM3BO/IHBIX YI/IeBOAOPOJOB. Peakiiiy 3aMereHUs
rajoreHa Ha THPOKCOTPYIIy, HUTPOTPYIIy, LIMAHOTPYIIy, aMUHOrpyrmy. [leiicTBue Ha
rajioreHNpor3Bo/iHble BOJHOTO M CIMPTOBOTO pacTBopa Liénouyd. B3aumogelicTBue
JurajioreHasKaHOB C MarHueM U IIUHKOM. [ToHsiITMe 0 MeTas/lJIoOpraHUuuecKux CoeUHeHUsIX.
VMcrnonb30BaHue TrajioreHNpPOU3BOJHBIX YTJIEBOJOPOJOB B OBITY, TEXHHUKE W TPH CHUHTE3e
OpraHuYecKHx Bell|eCTB.

OKcriepuMeHTalbHble MeTOJbl M3yueHWsl BeleCTB W WX TpeBpalljeHUid: H3yueHue
¢bu3nuecKUx CBOWMCTB  YIVIEBOZOPOJOB  (pPacTBOPMMOCTb), KAaueCTBEHHBIX  peaki[uil
yI7IeBOZIOPO/IOB  pa3/IMUHBIX K/accOB (obecriBeunBaHWe OpDOMHOM WM WOAHOM BOJIbI,
pacTBopa MepMaHraHaTa Kajusi, B3aMMOJIEMCTBHe aljeTW/ieHa C aMMHAauHbIM pacTBOPOM
okcuga cepebpa(l)), kauecTBeHHOe OOHapy)KeHHWe yryiepojia U BOJOpOJa B OpraHUUYecKuX
BelllecTBax, MO/yyeHHe 3TU/IeHa U U3yueHHe ero CBOMCTB, O3HAKOMJ/IEHHe C KOJUIeKLIUSIMU
«Hedpte» U «¥Yromp», c obpasijaMu IUIACTMAcC, KaydyyKOB W De3WHBI, MO/e/JMPOBaHUE
MOJIEKY/1 YT/IeBOIOPO/OB U ra/IoreHIIPOX3BO/IHBIX YI/IEBOJOPO/OB.

Kuciopoacoaepxaijue opraHnueckme coenHeHHUs.



[IpenenbHble ofHOAaTOMHbIE CrUpThl. CTpoeHHe MOsieKy/ (Ha NpUMepe MeTaHoJa U
3TaHoma). ['omosiornueckuii psg, obmas ¢opmyna, u30Mepus, HOMEHKIaTypa H
kiaccuurkanus. drsnueckre CBOWCTBA MpeZiesbHbIX OJHOAaTOMHBIX CIMPTOB. BomoposHkie
CBSI3W MeXJy MoJeKyJaMd CIUPTOB. XUMHUUecKue CBOWCTBA: peaklUy 3aMelleHus],
Jlerujipatalyy, OKWC/IeHUs, B3aUMOJEWCTBHEe C OpraHWYecKMMHU W HeopraHu4eCKUMH
kuciotamMyd. KauecTBeHHasi peaklMsi Ha OJHOAaTOMHble CHOUPTHL. [leiicTBUe 3TaHo/Ia U
MeTaHO/a Ha OpraHu3M uesnoBeka. CrOCcOObI TOy4YeHWs] W TIpUMeHeHHe OJHOaTOMHBIX
CTIHUPTOB.

IMpoctbie 3¢dupbl, HOMeHKIaTypa | wu3oMepus. OcobeHHOCTH (U3NUECKUX U
XUMUUECKUX CBOWCTB.

MHoOroaToMHble CIUPTHI — STWIEHTJIMKONb U TALiepuH. Pusnueckrie U XUMUUYeCKHe
CBOWMCTBA: peakLMW 3aMellleHHsl, B3aUMO/IeHiCTBUe C OpraHMUYeCKMMH W HeopraHu4yeCKUMHU
KUC/IOTaM{, KauecTBeHHas peaklsi Ha MHOroaTOMHble CrnupThl. [IpefcraBneHue o
MexaHW3Me peakluil HyK1eo(duIbHOro 3aMellleHus. [lelicTBMe Ha OpraHv3M 4esiOBeKa.
CriocoObI 1oJTyueHHs ¥ IPUMeHeHHe MHOTOAaTOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKY/IbI, B3aMMHO€ BJIMSHUE THPOKCOTPYIIBI ¥ OeH30/IbHOTO
sapa. dwusnyeckre cBoMcTBa (eHosa. OcCOOEHHOCTH XWMWUECKHX CBOMCTB (heHoIa.
KauectBeHHble peakuuu Ha (eHosn. TokcuuHoctb (eHosma. CriocoObl TONyUeHUs U
nipuMeHeHue ¢eHomna. @eHosopmanbieriuiHas CMosa.

KapOoHw/ibHBIE COeAMHEHUsT — a/bAeruJbl U KEeTOHbI. JJIEKTPOHHOE CTpOeHHe
KapOoHWIBHOUW Tpymmbl. ['oMo/ioruUecKre psifibl ajbAeruoB U KeTOHOB, 00Iast dhopmyra,
v30MepUsi U HOMeHK/aTtypa. Pusnueckrde CBOMCTBA alb/AeruioB U KETOHOB. XHWMHYeECKue
CBOWCTBAa ajbJeru/joB M KETOHOB: peakiuu TrpucoesuHeHus. OKuUC/IeHWe anb/eTH/ioB,
KauyeCTBeHHbIE peakIuy Ha anbAerubl. CriocoObl MoyyeHUs] ¥ TIPUMeHeHHe albJerujoB U
KETOHOB.

O/IHOOCHOBHBIe TIpe/ie/TbHble KapOOHOBBIE KUCI0ThL. OCOOEHHOCTU CTPOEHUS] MOJIEKYJT
KapOOHOBBIX KHC/IOT. M30Mepusi 1 HOMeHK/IaTypa. ®u3nueckre CBOWCTBA OJHOOCHOBHBIX
ripe/ie/IbHbIX KapOOHOBBIX KUC/IOT. BOZOpOJHBIE CBSI3U MEXAY MOJIEKYIaMH KapOOHOBBIX
KUCJIOT. XUMHUYEeCKre CBOMCTBA: KUC/IOTHbIE CBOWMCTBA, peakiusi 3TeprudrKaliii, peakiuu C
yuacTheM YT/IeBOIOPO/IHOTO pazvkana. OcoOeHHOCTH CBOWCTB MYPaBBUHOM KHCJIOTHI.
[ToHsATHE O TPOW3BOAHBIX KAapOOHOBBIX KUCIOT — CJIOXKHBIX 3¢upax. MHoroobpasue
KapboHOBBIX KHC/IOT. OCOOEHHOCTU CBOMCTB Herpe/|e/IbHbIX U apOMaTHyeCKUX KapOOHOBBIX
KUCJIOT, JUKAapOOHOBBIX KHUC/IOT, THPOKCUKAapOOHOBBIX KHC/IOT. [Ipe/CcTaBUTeNM BBICIIMX
KapOOHOBBIX KUC/IOT: CTeapUHOBasl, MajlbMUTHHOBAs, OJIEMIHOBAs], JUHO/Ee8dsl, /AUHO/AeHOB8As
KUC0Thl. CriocoObl TIO/TyYeHus U pUMeHeHre KapOOHOBBIX KUC/IOT.

Cnoxsble 3¢upbl. ['omosnornyeckuid psig, o6mas ¢opmyna, u3oMepus U
HOMeHK/arypa. dusuueckre M XUMUYeCKHMe CBOMCTBA: TMZPOIN3 B KUCIOW M IeJOYHON
cpefe.

Kupel. Ctpoenue, (r3nueckre U XMMUYeCKUe CBOWMCTBA )KUPOB: TU/POJIM3 B KUC/IOW U
iesi0uHoi cpefie. OcoGEHHOCTH CBOWCTB JKUPOB, COJEpXKAll[MX OCTaTKU Herpe/ienbHbIX
JKUPHBIX KUCJIOT. 2KUpbI B IpUpo/Ie.

MBbI/1a KaK COJTH BBICIIMX KapGOHOBBIX KHC/IOT, MX MOKOLIee [IefiCTBHe.

OObiast xapakrepucTuka yrieBojoB. Kiaccudukauys yrieBofioB (MOHO-, [U- U
rosiMcaxapuzibl). MoHocaxapu/pl: T/TH0KO03a, pyKTO3a, rajsakro3a, pubosa, Ae3okcupubosa.



®du3nueckue CBOWCTBAa W HaxoXAeHWe B mpupoze. PotocrHTe3. XHUMHUUYeCKUe CBONCTBa
[JIIOKO3bI: peaklUM C ydaCTUeM CIHMPTOBbIX M ajbJerufHON TpyNN, CIUPTOBOE U
MOJIOUHOKHC/I0e OpokeHue. [IpriMeHeHHe T/IOKO3bl, €€ 3HaueHHe B >KHU3He/esTeTbHOCTH
opraHusma. J[lucaxapuppl: caxapo3a, MajbTO3a M JlakTo3a. BoccraHaBnuBawoye U
HeBOCCTaHaB/MBarolue aucaxapuel. ['Maponus aucaxapugoB. HaxoxxgeHue B mpupoje U
npuMmeHeHue. [Tonvcaxapuzbl: Kpaxmalsi, TJIMKOTeH U Le/uitoso3a. CTpoeHrne MakKpOMOJIEKYJT
Kpaxmasa, TJIMKOTeHa W Le/to03bl. Pusuyeckue CBOKWCTBA KpaxMmana U LeJJTHJIO3bI.
XuMHUUecKue CBOWCTBA KpaxMarsa: THApPOJn3, KaueCTBeHHasi peakLysi ¢ M0JjOM. XUMHUUeCKre
CBOWCTBA LeJUTFOJIO3bI: TUJPO/W3, TOaydYeHHe >GUPOB Le/mono3el. [loHsiTie 06
HCKYCCTBEHHBIX BOJIOKHaX (BMCKO03a, alleTaTHBIN HIE/IK).

JKcriepuMeHTa/IbHbIe MeTO/Ibl M3yUeHHs BellleCTB U UX TIpeBpallieHUid: paCTBOPUMOCTD
pa3/IMYHbIX COMPTOB B BOJe, B3aUMO/eHCTBUe 3TaHOJIA C HAaTpUeM, OKHC/IEHHE 3TH/IOBOTO
CnupTa B aibJleTW/] Ha packariéHHON MeJHOM MPOBOJIOKEe, OKWC/IeHWe STUIO0BOrO CIUpTa
JIMXpOMaToM Kasvs (BO3MO)KHO MCIIO/Ib30BaHUE BHU/jeOMaTepUaioB), KaueCTBeHHbIe peaKkl[uu
Ha anbjaerugpl (c rugpokcuzom auammuHcepebpa(l) u rugpokcuzom meau(Il)), peakius
rivepuHa ¢ rugpokcuaom menu(1l), xummuueckue cBOWMCTBA pacTBOpa YKCYCHOW KHCJIOTHI,
B3aMMO/IEMCTBHE pacTBOpa I'/HOK03bI ¢ ruzipokcuaoM meau(1l), BauMozeiicTBre Kpaxmasa C
WO/IOM, pellleHre KCTIepUMeHTa/IbHBIX 3aziau 1o TeMaM «CripThl U eHoubI», «KapboHoBbIE
KUCHO0ThL. C0oXKHBIe 3UPBI».

A3oTcopaepkaiiye opraHuyecKHe coefANHeHusl.

AMUHBI — OpraHuueckde TPOM3BOZAHbIe aMMHaka. Kraccudukaiusi aMHHOB:
anidarvueckve ¥ apoMarhueckue; TepBUYHbIE, BTOPUYHble U TpeTUuHble. CTpoeHUe
MoJieKyJ1, 0b1jasi popmyia, M30Mepusi, HOMEeHK/IaTypa U (r3nueckue CBOMCTBa. XUMUUECKOoe
cBOMcTBa anuidaTuuecKWx aMMHOB: OCHOBHbIE CBOMCTBA, aJKWMPOBaHUe, B3aUMO/iefCTBHe
MepPBUYHBIX aMUHOB C a30TUCTOM KUCI0TOM. COMM aIKU/TaMMOHUSI.

AHUMMH — TpeACTaBUTe/lb aMUHOB apoMaTuueckoro psifa. CTpoeHue aHUIMHA.
B3aumMHOe BMsiHWE TpyMIl aTOMOB B MoJieKyse aHuiMHa. OCOOEHHOCTH XWMHUECKHX
cBolcTB aHWIMHA. KauecTBeHHBIe peakiyu Ha aHUIMH. CriocoObl TIOSTyYeHHsI U IPUMeHeHue
anvpaTHuecKuX aMrHOB. [TosyueHre aHWIMHA U3 HUTPOOeH3071a.

AmvuHOKUCIOTEL. HomeHknatypa u  usoMepus. OTjesbHble [pefCTaBUTEU  O-
aMUHOKHUCJIOT: TJIMLUH, ajaHuH. ®u3nueckue CBOWCTBA aMHUHOKHUCIOT. XHUMHUUeCKHe
CBOMCTBA AaMHHOKHMCJIOT KakK aM(OTepHbIX OpraHWYeCKUX COeJIMHEHWM, peakLus
TIOJTMKOH/IeHCcal[uk,  oOpa3oBaHWe  TeNTHAHOW  CBs3uW.  buosiornyeckoe — 3HaueHUe
aMUHOKUC/IOT. CUHTEe3 U TU/IPOJIU3 TeNTU/I0B.

Benky Kak mpupojHble To/MMepbl. [lepBUYHasi, BTOPUYHAs U TPeTHYHasl CTPYKTypa
6enKoB. XvMUUecKre CBOWCTBa Oe/KOB: TH/IPO/IN3, leHaTypaLusi, KaueCTBeHHbIe peakiuy Ha
Oenku.

JKcIiepuMeHTa/lbHble MeTO/Ibl M3yueHUs BellleCTB M WX TpeBpallleHuii: pacTBOpeHue
O0enkoB B BOJe, JeHarypalusi OenkoB IpU HarpeBaHWM, L[BeTHbIe peaklMu Ha Oesky,
pellieHVe SKCMepUMeHTalbHbIX 3aad M0 TemMaM «A30Tco/eprKaljue OpraHhyecKue
coeuHeHUs» U «Pacrio3HaBaHNe OpraHUYeCcKUx CoeZJMHeHU».

BbicoKoMoJIeKy /IsIpHbIe COeJUHeHUS.

OcHOBHbIE TIOHATHS XMMUU BbICOKOMOJIEKYJISIDHBIX COeMHEHUI: MOHOMeEp, MOUMep,
CTPYKTYpPHO€E 3BEHO, CTelleHb MOIUMepHu3allid, CpefHsisi MosekyJ/sipHas macca. OCHOBHbIe



MeTOZbl ~ CHHTe3a  BbICOKOMOJIEKYJ/ISIDHBIX ~ COeJUHEHHWH  —  [oJuMepu3alus U
MOJIMKOH/eHCaLusl.

[TonnmepHble MaTepHasbl. [TnacTmaccel (monmuatwrneH, TIOJIUIIPOIUJIEH,
TNOJINBUHUJIXJIOPUJ, MIOJIUCTUPOII, MOJIMMeTU/IMeTaKpuar, MO/TMKapOOHATHI,
No/uATUIeHTepedTanar). Y Tuiusanys 1 rnepepaboTka 1iacTyka.

OnacToMepbl: HaTypalbHBIA KaydyK, CHUHTeTHUYecKde Kayuyku (OyTazlieHOBBIH,
XJIOPOIIPEHOBBIM, U30TIPEHOBBIN) U CWIMKOHBI. Pe3nHa.

Bonokna: HarypanbHble (X/IONOK, LIEPCTb, IIEJK), MCKYCCTBEHHbIe (BUCKO3a,
aljeTaTHOe BOJIOKHO), CUHTeTUUecKue (KarlpoH U jlaBCaH).

[Tommmepsl  crieljiaJbHOrO HasHaveHUsl (TeyioH, KeBJjap, 3J1eKTPONPOBOJALLE
ro/IMMepsl, Oropas/araeMble TIOMeEpHI).

OKCIlepuMeHTa/IbHble MeTO/bl U3YUYeHUs BelleCTB U KX IpeBpalleHui: 03HaKOM/IEHUe
c obpasijaMyd TMPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIaCTMAacC, KaydyKOB, pelleHHe
5KCIepUMeHTabHbIX 3a/lau Mo TeMe «Pacro3HaBaHue M1aCTMacC ¥ BOJIOKOH».

PacuéTtHbie 3a7aum.

HaxoxxgeHre MoJieKy/IsipHOM (OpPMYyJ/bl OPraHMUecKoro COeJWHEeHUs 0 MaCCOBBIM
JO/IIM  3/IEMEHTOB, BXOZSAIMX B €ro COCTaB, HaxoX/eHWe MOJeKY/IIpHOH (POPMYJIbI
OpraHM4yecKoro coeflHeHHs1 M0 Macce (00BEMY) MPOAYKTOB CropaHusi, 10 KOJIMUECTBY
BeljecTBa (Macce, 00bEMY) TIPOJYKTOB peakIMy W/WIM WCXOJHBIX BeIeCTB, YCTaHOBJIEHHE
CTPYKTYPHOM (DOPMYJIbl OPraHWYeCcKoro BelljeCcTBa Ha OCHOBE ero XMMUYeCKUX CBOMCTB WU
Crocob0B TO/yuyeHusi, Orpejie/ieHre J0/IM BBIXO/A TIPOAYKTa PeaKLd OT TeOpeTUYeCKH
BO3MOJKHOTO.

MexnpeZiMeTHbIE CBSI3U.

Peanu3anusi MeXrpeJMeTHBIX CBfi3eld MPU U3yUeHUM OpraHuyeckod xumuu B 10
KJIacce OCYILeCTB/ISIeTCS Yepe3 MCI0/Ib30BaHMe KaK OOIMX eCTeCTBEHHO-HAYYHBIX MTOHSATHH,
TaK Y MOHATUH, IPUHATHIX B OT/le/IbHBIX pe/IMeTaxX eCTeCTBeHHO-Hay4YHOr0 L{MKJIa.

OO11e ecTeCTBeHHO-Hay4Hble TIOHSITHS: siBJieHUe, HayuHbIl (akT, TMIioTe3a, Teopus,
3aKOH, aHa/lu3, CUHTe3, KjaccuuKalys, HabroeHre, u3MepeHre, SKCIIepUMeHT, MO/Ielb,
MO/le/IMpOBaHue.

®usMKa: MaTepusi, aTOM, 3JIEKTPOH, NPOTOH, HEHUTPOH, MOJeKy/a, SHepreTUuecKuit
yYPOBeHb, BellleCTBO, Tesi0, 00bEM, arperaTHOe COCTOsIHUE Bell[eCTBa, (pr3nueckre BeJMUrHbI,
eIMHULIbI U3MEepPeHHs], CKOPOCTb, SHEPrusl, Macca.

buonorus: KJIeTKa, OpraHu3Mm, 9KOCHCTEMA, ouocdepa, MeTaboM3M,
HaC/1eJCTBEHHOCTb, aBTOTPO(HBINA U reTepoTPO(dHBIN TUM NIUTaHUsA, OpokeHre, HOTOCHHTE3,
JbIxaHue, OesiKu, yrieBo/ibl, KUPbl, HYK/IeMHOBbIE KUC/IOTHI, (DePMEHTHI.

l'eorpacuisi: nose3Hble UCKOMaeMble, TOMJIMBO.

TexHosOorus: MullleBble NPOAYKThbl, OCHOBBbI PalL[MOHA/bHOTO IUTAHHUS, MOMOIMe
Cpe/CcTBa, MaTepyasbl U3 UCKYCCTBEHHBIX U CUHTeTUYECKHUX BOJIOKOH.

11 KJTACC

OBILIASA 1 HEOPTAHUYECKASA XNUMUS
TeopernyecKue 0CHOBbI XUMHH.



Atom. CocTtaB aTOMHBIX siiep. XuUMHUYeCcKUd snemeHT. MW3otomnbl. CTpoeHue
3/IEKTPOHHBIX 000/I04eK aTOMOB, KBAaHTOBbIe UKC/Ia. DHepreTuyeckKre YPOBHH U MOAYPOBHMU.
ATtomHuble opbutamu. Kraccudukauuysi XuMUUecKux 371eMeHTOB (S-, p-, d-, f-ayemeHT®I).
PacripefiesieHre 371eKTPOHOB TI0 aTOMHBIM OpOUTassM. D/IeKTPOHHBIE KOH(GUTYpaIiii aTOMOB
3/IEeMEHTOB T1epPBOTO—UYEeTBEPTOrO TE€PUOLOB B OCHOBHOM U BO30YKIEHHOM COCTOSTHUH,
3/IeKTPOHHbIE KOH(PUTypaLy MOHOB. J/IeKTPOOTPULATE/IbHOCTb.

[Tepuopnueckuii 3akoH U [lepuoguueckass cuctemMa XUMUUeCKux 3nemeHToB [I.U.
MengeneeBa. CBsi3b TepUOANUYECKOr0 3aKoHa U [lepuoanueckod CHUCTeMbl XUMHUECKUX
3/IeMEHTOB C COBDEMEHHON Teopuel CTPOeHUsi aTOMOB. 3aKOHOMEDHOCTH U3MEeHEeHUsI
CBOWCTB XMMMWUECKHX 37IeMEHTOB M 00pa3yeMbIX WMH TPOCTBIX M CJIOXKHBIX BeIeCTB TI0
rpyIiaM U repuozam. 3HaueHue repuoguyeckoro 3akona /I.11. Menzeneesa.

XyMuryeckasi CB3b. B/l XMMUUeCKOW CBSI3W: KOBa/IeHTHAas, MOHHasA, MeTas/yInyecKasl.
MexaHu3mbl 00pa30BaHMsS KOBaJeHTHON CBSI3U: OOMEHHBIM W /IOHOPHO-aKIIeTTTOPHBIM.
OHeprusi U AnuHa CBsisd. [loJisipHOCTB, HaMpaB/AeHHOCTb W HACHIIAeMOCTb KOBa/IeHTHOU
cBs13u. KpaTtHble cBsi3u. BogopogHas cBsizb. MexxMoneKy/isipHble B3aUMOZEeNCTBHUS.

BasileHTHOCTb U BajleHTHble BO3MOXXHOCTM aToMoB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKY/T C UX TeOMeTpUUeCcKHM CTpOeHHeM (Ha MpuMepe COeUHEHUM 3/1eMeHTOB BTOPOTO
repuoza).

[IpencraBneHre O KOMIUIEKCHBIX coefrHeHHsIX. (CoCTaB KOMIUIEKCHOTO HOHa:
KOMITJIeKCooOpa3oBaTe/ib, JIMraHAbl. 3HaueHWe KOMIUIEKCHBIX coefivHeHu#. [loHsiTHe O
KOOP/JMHALIMOHHOW XUMUHU.

BelijectBa MOJIeKy/ISIPHOTO Y HEMOJIEKY/ISIPHOTO CTPOeHUsi. TUIbl KPUCTaIIMUeCKUX
peLléToK (CTPYKTYP) M CBOMCTBA BELL|eCTB.

[TonsTne o pucnepcHbIXx cucteMax. VcTtuHHble pacTtBopel. [lpezcraBieHue o
KOJIJIOWZHBIX pacTBopax. CriocoObl BhIpa)KEHUsI KOHILIEHTPAI[MM PACTBOPOB: MaccoBasi [10JIst
BellleCTBa B paCcTBOpe, MOJIsSipHasi KOHLIeHTpaLusi. HackllljeHHble ¥ HeHachllljeHHbIe PaCTBOPHI,
pacTBOopUMOCTb. Kpucrasuioruzparsl.

Krnaccugukanys 1 HoMeHKIaTypa HeopraHMyeckux BelecTB. TpuBHaibHble Ha3BaHUS
OTJleIbHbIX Tpe/iCTaBUTeseld HeOpraHMUeCKUx BellecTB.

Knaccudukaius XMMUUeCKUX peaklUii B HeOpraHW4yeCKOl M OpraHUueckod XWMUHU.
3aKOH COXpaHeHHs MacChl BeLeCTB; 3aKOH COXpaHeHWs M TMpeBpallleHusl SHepruu IpU
XUMHUUECKUX peakUusx. TersioBele 3(@eKTbl XMMHUYECKMX peakiui. TepmMoxuMuyeckue
ypaBHEHHUSI.

CKOpOCTb XMMHUYECKOW peaki[uM, €€ 3aBUCUMOCTb OT Pa3IdyHbIX (HaKTOPOB.
I'omoreHHbIe 1 reTeporeHHble peakiuu. Katanus u KaTanvs3aTopsl.

ObpatumMble ¥ HeoOpaTMMble peakLMd. XuMHUueckoe paBHOBecwe. KoHcTaHTa
XUMHUUECKOTo paBHOBecusi. PakToOpbl, BAUSIOLIME Ha T0/I0KeHWe XUMUUeCKOTO paBHOBECHUS:
TeMIiepaTtypa, /jaBjieHre U KOHLIEHTPALUX BellleCcTB, YYacTBYIOL[UX B peakiuu. [Ipuniun Jle
[MlaTense.

OnekTponuthyeckass guccoruanys. CusbHble W ylabble 3/1eKTpPOThL.  CTerneHb
pucconpanmy. Cpezsa BOAHBIX  pacTBOPOB: KWC/IOTHasl, HeUTpalbHas, IjeJIouHasl.
Bopopoansiii mokazatens (pH) pactBopa. I'naposu3s coseid. Peakiy HOHHOTO 0O6MeHa.

OKHCUTE/bHO-BOCCTaHOBUTE/IbHBIE peakld. CTerneHb OkKucieHUs. OKucavTtenb U
BOCCTaHOBUTeNb. [Iporjecchl OKWUCAEHUS] ¥ BOCCTaHOB/EHHs. BakHelllne OKUCIUTENH U



BOCCTAaHOBUTE/NMW. MeTos 3/1eKTPOHHOro OasaHca. OJeKTPOJIU3 PAacTBOPOB U PAacIlJIaBOB
BeLL|eCTB.

OKCIlepUMeHTa/IbHble MeTO/bl M3Y4YeHMs BellleCTB U MX IpeBpallieHuM: pasiokeHue
MepoKCHja BOZOpOJa B MPUCYTCTBUM KaTaau3aTopa, MOJeNMd KPUCTA/UTMUeCKHUX DPelléTOK,
TIpOBe/ieHre peakluii HMOHHOro oOMeHa, orpefiesieHre CpeAbl pPacTBOPOB C TIOMOILBIO
VH/JUKaTOPOB, M3y4YeHUe BUSHUS Pa3/MUHbIX ()aKTOPOB Ha CKOPOCTb XMUMHUYECKOW peakLuu
Yl TI0JIO’KeHVe XMMHUYEeCKOr0 paBHOBECHS.

Heoprannueckas xumus.

[Tonoxenrve HemeTas/ioB B Ileproguueckoil cUCTeMe XUMHUUeCKUX 3jeMeHTOB [I.U.
MeHienieeBa ¥ 0COOEHHOCTH CTpPOeHHs] MX aToMoB. Pu3NUeCKWe CBOWCTBA HeMeTaslIoB.
AnnoTponusi HeMeTaJUI0B (Ha MpuMepe KMC/I0poJa, cepkl, pocdopa u yriaeposa).

Bopopoa. [Tonyuenue, ¢pr3nueckre 1 XUMUUeCKHe CBOMCTBA: peakLy C MeTa/ulaMu 1
HeMeTaJlJlaMH, BOCCTaHOBUTe/IbHbIe CBOMCTBA. ['npubl. TOM/IMBHbIE 3/IeMEHTHI.

Ianorensl. HaxoxaeHue B IpUpoOZe, CrIoCOObI MoTyueHusi, pru3nueckre U XUuMU4ecKre
cBoOMCTBa. ["'anoreHoBoZ0popl. BaxkHellle KMC/IOpOACOAep Kalliie COeJMHEHUS] Ta/loreHOB.
JIabopaTopHbIe ¥ TIPOMBILIIEHHBIE CITOCOOBI TIOTyUeHHs rajioreHoB. [IpruMeHeHMe rasoreHoB
1 UX COeqUHEeHUI.

Kucnopop, o30H. JlabopaTopHble U MPOMbILIIEHHBIE CITOCOOBI MO/TyUeHUsT KUCIOPO/a.
dusnyeckue U XUMHUUYECKHe CBOWCTBA W TpHMMeHeHHe KuwIopoZa M o30Ha. OKcuabl U
MepPOKCUJIbI.

Cepa. HaxoxzueHue B TIpUpoOfe, CIOCOOBI TIOMy4YeHUs:, GU3NUECKHe U XUMHUECKHe
cBoiictBa. CepoBogoposa, cyabduabl. Oxcup cepbi(IV), okcup cepwi(VI). CepHucrasi u
CepHasi KUC/IOThI ¥ UX comi. OcoOOeHHOCTH CBOMCTB CepHOM KUC/IOTHL. [IprMeHeHHe cepbl U
eé coeJMHEeHUH.

A3o1. HaxoxxgeHune B TIpUpojie, CrocoOblI TosiyueHus, (hyU3UdecKre U XUMHUYeCKHe
cBolicTBa. AMMMaK, HUTpUAbL. OKcuzbl a30Ta. A30THCTast U a30THask KUCIOTbl U MX COJH.
Oco6eHHOCTH CBOMCTB a30THOM KUC/IOTHI. [IpriMeHeHHe a30Ta U ero CoeJHeHUM. A30THbIe
y100peHusl.

dochop. HaxoxaeHue B mpupoze, CrocoObl mosyueHus, Gpusnueckie U XUMUUECKHe
cBorictBa. Pochugel u ¢dochuH. Oxcuabl ¢ocdopa, ochopHas KucioTa U e€ COMu.
ITpumeHenue dhocdopa u ero coegrHenuii. ocdopHbie ya00peHusl.

Yrnepos, HaxoXaeHWe B TIpUpofie. AJIOTpOrnHble MoAudukaiuu. dusnueckre u
XAMHUUYEeCKHe CBOWCTBA IMPOCTBHIX BeIecTB, 00pa3oBaHHBIX yriepopoM. Okcug yraepoza(ll),
okcup yriepoga(lV), yrompHas Kucsiota U e€é comvd. AKTUBUPOBAHHBIM YTo/b, afjcOpOLys.
@ynnepenbl, rpadeH, yriepoHble HaHOTPyOKH. IIpUMeHeHHWe TIPOCTBIX BeLeCTB,
00pa30BaHHbIX yTIePOJIOM, U €r0 COeMHeHH.

Kpemuuii. HaxoxzieHre B IpyUpozie, CIIOCOObI TIO/TyueHus, pU3nUecKue U XUMUUECKHe
corictBa. Okcyy, kpemHusA(IV), KpeMHUeBasi KUC/I0Ta, CUMUKAThl. [IpuMeHeHre KpeMHUsSI U
ero coeuHeHu. CTeK/10, ero moJjiyueHue, BU/bl CTeK/Ia.

[Tonoxxenne ™etauioB B Ileprofnueckol cUCTeMe XUMHUYECKUX 3/1€MEHTOB.
Oco0eHHOCTH CTPOEHUS 3/TeKTPOHHBIX 000/10ueK aTomMoB MeTasuioB. OOIue dusnyeckue
cBoiicTBa MeTa/ioB. [IpumMeHeHre MeTannoB B ObITY 1 TexHUKe. CIiylaBbl METAJIIOB.



ONeKTPOXUMUYEeCKU psifi HarpsbkeHW MeTainoB. OOL[ue crocodbl MOMyueHUs
MeTa/JIOB: TUAPOMEeTas/ulyprusi, IUPOMeTa/Iyprus, >jeKTpoMeTa/typrus. IloHaTtve o
KOppo3u# MeTasyioB. CIocoObI 3aIUThl OT KOPPO3HUH.

OO011iast XapakTeprcTHKa MeTa/uioB [A-rpymnrbl [Teproguueckoi CUCTeMbI XUMHUYeCKUX
j7ieMeHTOB. HaTpuii u Kanui: mnosjyueHde, (usdueckhe W XUMHYeCKHMe CBOMCTBa,
TpUMeHeHMe TIPOCThIX BeIleCTB U UX COeJMHEeHUH.

OOmast  xapakrtepuctuka MeTaioB  ITA-rpynmbl  Ilepuoguueckoil  CHUCTEMBbI
XUMHUYECKUX 23/IeMeHTOB. MarHuii U Kajbluii: monyuyeHue, (u3nueckre U XUMUYECKHe
CBOWCTBA, TIPUMeHeHHe TIPOCTHIX BellleCTB U UX coeiuHeHUNA. JKECTKOCTb BO/IbI U CTIOCOOBI eé
yCTpaHeHwUs.

AntoMuHU#: onyueHue, pu3ndeckre U XMMHUUeCKUe CBONCTBa, MpUMeHeHHe IPOCTOT0
BellleCTBa U ero coefiiHeHU. AM@oTepHble CBOMCTBa OKCHZA W TUPOKCH[A aTFOMHUHUS,
T'U/IPOKCOKOMIL/IEKCHI aTFOMUHUSI.

OO01jast xapakTepycTHKa MeTaioB TobouHbix noarpymm (B-rpymm) [lepuoanueckoit
CUCTEeMbI XUMHUUYECKUX 37IeMEeHTOB.

dusnueckue U XUMUUECKHWe CBOWCTBAa XpoMa U ero coeiuHeHuil. OKcCuAbl U
rugpokcuabl - xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel ¥ AUXpPOMAThl, HX
OKUC/IMTe/bHbIe CBOWCTBA. [To/ryueHure U npuMeHeHHe XpoMa.

dusrueckue W XUMHUUeCKWe CBOMCTBA MapraHilla U ero coequHeHWM. BaxHeiive
coenquHenusi Maprasua(ll), mapranuya(IV), mapranua(VI) u maprasua(VII). IlepmanraHar
KaJiusi, ero OKUC/IUTe/IbHbIe CBOMCTBA.

dusnyeckue U XUMUUECKHMe CBOWCTBa >Keje3a U ero coenvHeHuid. OKCHU/BI,
rugpokcuabl U conu xenesa(ll) u xenesa(Ill). I[TonyueHre U TpUMeHeHHe >kKejle3a U €ro
CI/IaBOB.

dusnueckue M XUMUUeCKHWe CBONCTBA MeAu U eé coenvHeHui. IlosmyueHue u
rpUMeHeHVe MeJi U eé CoeJUHeHU.

[uuk: mosyueHue, ¢u3dUecKue W XUMHUeCKHe CBOWMCTBA. AM@oTepHbie CBONCTBa
OKCH/Ia W TUAPOKCHJA LMHKA, TUJPOKCOKOMIIEKChI IMHKa. [IpuMeHeHWe I[UHKA U €ro
COeJMHEeHUIA.

OKcliepuMeHTa/lbHble MeTO/bl U3yueHUs BelleCcTB U WX TMpeBpallleHuil: u3yueHue
o0pa3LioB HeMeTaslIoB, ropeHue cepbl, hocdopa, >Kene3a, MarHusi B KACIOPOJe, U3ydyeHre
KOJITIeKUMU «MeTasuibl M CIUIaBbl», B3aUMO/IeHICTBUE 11]eJIOUHbIX U I11[e/IOUHO3eMeJIbHbIX
MeTaJlJIOB C BOZOM (BO3MOKHO MCIIO/Ib30BaHUe BUle0OMaTepuasioB), B3auMo/leliCTBHe [JUHKA U
)Kese3a C pacTBOpaMH KMCJIOT U 1ije/loyeid, KaueCTBeHHble peaki[id Ha HeopraHuyeckue
aHWOHBI, KATHOH BO/IOPO/Ia U KATUOHBI METAJIJIOB, B3aUMOZEMCTBUE THAPOKCH/IOB aTFOMUHUS
Y LJMHKa C pacTBOpPaMM KHCJ/OT U 11jeJIoUel, pellieHre dKCIepUMeHTa bHbIX 3a/layu M0 TeMaM
«[anorensl», «Cepa u eé coefHeHUs», «A30T U (ochop U Ux coefuHeHuUs», «MeTanbl
TJIaBHBIX MTOATPYMID», «MeTaslibl TOOOYHBIX TIOATPYTIT».

XHMHA ¥ )KU3Hb.

Posmp xumuu B obecrieueHWM YCTOWUMBOTO Da3BUTHSI uesioBeuecTBa. [loHSTHE O
HayuUHBIX MeTO/laX T03HaHUS U MeTO/J0JIOTHY HayuHOTO MCc/iefioBaHusl. HayuHble TTPUHLIUTIBI
OpraHu3ali  XUMHUYEeCKOTO TPOW3BOACTBA. [IpOMBIIUIEHHbIE CHOCOOBI  TIOyYeHHst
BKHEMILIMX BelllecTB (Ha MpUMepe MPOU3BOJCTBA aMMHaKa, CEPHOW KHUCJ/IOThI, MeTaHO/Ia).
[TpombiiyieHHbIe CMOCOOBI TIOyYeHHs] MeTaljioB M CIUIaBOB. XUMUUeCKoe 3arpsisHeHue



OKpY>Karollleld Cpeibl U €ero TIoc/eACTBUsA. Ponb xuMuu B 00ecrieueHUM SHepreThyecKoi
0e301acHOCTH.

XuMusi U 3[0pOBbe uesioBeKa. JlekapcTBeHHbIe cpejicTBa. [IpaBu/ia HCMO/Ib30BaHUS
NleKapCTBEeHHBIX TperapaToB. Pojib XUMUM B pa3BUTUN MeULIVHEI.

XUMHS TIMIIA: OCHOBHbIE KOMIIOHEHTHI, IMHIleBble J00aBku. Pomb xumuu B
obecrieueHHH TTUITIEBOI O€30MMaCHOCTH.

Kocmernueckue v mapdromepHbie cpeictBa. beitoBas xumus. [IpaBuia Ge3omacHOro
WCTI0/Ib30BaHUS TIPETapaToB ObLITOBOM XMMUM B TIOBCETHEBHOMW >KU3HHU.

XUMHUS B CTPOUTE/ILCTBE: B)KHEHIIINe CTPOUTE/IbHBIE MaTepUasbl (1jeMeHT, OeToH).

Xumus B ceibCKOM x03siiicTBe. OpraHudeckrie ¥ MUHepasbHble y100peHusl.

CoBpeMeHHble  KOHCTPYKL[MOHHble — MaTepuasbl, KpacKd, CTeKJI0, KepamHKa.
Matepuarnbl AJis 31eKTPOHUKU. HaHOTeXHO/IOTHH.

PacuéTHble 3aaun.

PacuéTel: Macchl BelllecTBa WM 00bEMa ra3oB 0 W3BECTHOMY KOJIMUEeCTBY BeIIleCTBa,
Macce WM O0BEMY OZHOrO W3 YuyaCTBYIOIIMX B PpeaklMd BeIecTB, Macchl (00BbEMa,
KOJIMUeCTBa Bell[eCTBa) MTPOAYKTOB PeaKIUU, ec/id OFHO U3 BelleCTB UMeeT TTPUMeCH, MacChl
(0O6béma, KO/IMUeCTBa BelljeCTBa) MPOAYKTA peaKI[|UH, eC/ OJHO W3 BelecTB /IaHO B BHJE
pacTBOpa C OrpeZie/iIeHHOM MacCOBOM [10/iel pacTBOPEHHOTO BellleCTBa, MacCOBOM [IOMM U
MOJISIDHOM KOHLIeHTpAalliK BeIlllecTBa B pacTBOpe, [OJM BbIXOZA TMPOJAYKTa peaklud OT
TeOpPeTUUYeCKU BO3MOKHOTO.

MexrnpeaMeTHbIE CBS3U.

Peanu3ariysi Me>XIipeJMeTHBIX CBsi3el TPy U3yueHUU 00I1iell 1 HeopraHMUecKol XUMUN
B 11 kjacce OCyI[eCTB/sIeTCS depe3 MCIO/Ib30BaHME KaK OOIUX eCTeCTBeHHO-HayUHBIX
TIOHATUM, TaK Y TIOHATUH, MPUHSATHIX B OTZAE/bHBIX TIPe]MeTaX eCTeCTBeHHO-HayUHOT0 LIUKJ/Ia.

OO1Me ecTeCTBeHHO-HayUYHble TIOHSITHS: sIBJIeHWe, HayuHbIN (haKT, TUIIOTe3a, Teopus,
3aKOH, aHa/lu3, CHHTe3, KaaccudUKalusi, TepUoJUYHOCTb, HaOMojeHre, W3MepeHue,
9KCTIePUMEHT, MO/Ie/ib, MO/Ie/TUPOBaHUe.

®dusrKa: marepusi, MUKPOMUP, MakKpOMHp, aTOM, 3JIeKTPOH, MPOTOH, HEMTPOH, WOH,
W30TOIbl, PaZIMOaKTUBHOCTh, MOJIEKYJIA, SHEPreTUUeCKU YPOBEeHb, BEIeCTBO, Tesl0, 00BEM,
arperaTHOe COCTOSIHHE BeIeCTBa, W/ea/lbHbIA Tra3, (U3NYeCcKWe BeMUWHBI, eJIUHUIIbI
M3MepeHUsi, CKOpOCTb, SHepIUs, Macca.

Buosiorust: KjieTkKa, OpraHu3M, 3KocucTema, Ouocdepa, MeTaboIM3M, MakKpo- U
MUKPO3JIEMEHTBI, Oe/TKH, KUPBI, YIIeBO/IbI, HYK/JI€MHOBbIE KHUC/IOTHI, (hePMEHThI, TOPMOHBI,
KPYTOBOPOT Bell[eCTB U MOTOK SHEPTUr B 9KOCUCTEMaAX.

I'eorpaduisi: MUHepasibl, TOPHBIE TIOPO/IbI, TI0JIe3HbIE UCKOTIaeMble, TOTIJIUBO, PECYPCHI.

TexHonorus:  XUMHUYeCKass  TPOMBIILJIEHHOCTb,  MeTa/UTyprusi,  CTpPOUTEe/bHbIe
MaTepuasbl, CEeJIbCKOXO35HUCTBEHHOEe  TIPOWM3BO/ICTBO,  THINEBasi  ITPOMBIIIEHHOCTD,
dapMarieBTUUeCKasi TPOMBIIIJIEHHOCTb, TIPOM3BO/ICTBO  KOCMETHYECKUX TIperapaToB,
MPOM3BO/ICTBO  KOHCTPYKI[MOHHBIX ~ MAaTepUasioB,  37eKTPOHHAsi  TPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHH.



[NNTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMW HA
YI'TYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHNA

JINUHOCTHBIE PE3YJ/IbTATDBI

B cooTBeTCTBMM C CHCTEMHO-JeSITeIbHOCTHBIM MOJXO0J0M B CTPYKType JIMUHOCTHBIX
pe3y/bTaTOB OCBOEHUs TMpeiMeTa «XHUMHUSI» Ha YPOBHEe cpefHero oOiiero obpa3oBaHUs
BbIJeJIeHbl  CJIe[yIOIe  COCTaB/SIOIIME: OCO3HaHWe OOyuarol[UMUCS  POCCHUICKOMN
rPaXJAHCKOW MIEHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEJIbBHOCTU U
CaMOOTIpe/Ie/IEHUI0; Haluuhe MOTHBAllMM K OO0y4YeHHIO; TOTOBHOCTH U CIOCOOHOCTh
00yyYaroIuxcss PYKOBOZACTBOBAThCS TIPUHATBIMH B 0O0IIeCTBe TMpaBUIaMH W HOPMaMH
TIOBeZIeHUs]; Ha/JMuve TPaBOCO3HAHUS, KOJIOTMYECKOW KYJIBTYPhI; CIIOCOOHOCTH CTaBUTh
L[e/IU U CTPOUTh >KHM3HEHHbIE I/1aHbl.

JInuHOCTHBIE pe3y/bTaThbl OCBOEHUSsI npegMeTa «XUMUS» OTpaXkaroT
cOopMUPOBAHHOCTH OMBITA TIO3HABATETLHOU W TIPAKTUYECKOU [1eSITeTbHOCTH O0yUaroIuxcst
B TIpOL{ecce peaynu3anuy 00pa3oBaTeIbHOU AeATelbHOCTH.

JInuHOCTHBIE pe3y/bTaThbl OCBOEHUSsI npegMeTa «XUMUS» OTpaXkaroT
c(OpPMHPOBAHHOCTh OTbITA TT03HABATETBHON U MPAKTHUUECKOU [IesITeJTbHOCTH 00yJaroLuXcs
B TIpoL{ecce peanr3anyy 00pa3oBaTeIbHOMU esATeTbHOCTH, B TOM UKC/Ie B YaCTH:

1) rpa)XJaHCKOro BOCIIUTAHUS:

OCO3HaHWS OOYYarOIMMUCS CBOMX KOHCTUTYLIMOHHBIX TIpaB U 00s3aHHOCTEH,
yBa)kKeHHsI K 3aKOHY Y MIPaBOMOPSAKY;

rpe/iCTaB/AeHUs] O COLManbHBIX HOPMaxX M MpaBW/laX MEX/IUYHOCTHBIX OTHOLLIEHUH B
KOJI/IEKTHBE;

TOTOBHOCTH K COBMECTHOM TBODPUYECKOM [IeATeJIbHOCTH TIPU CO3ZAHWU yueOHBIX
MPOEKTOB, pellleHnd YyueOHBIX W T03HaBaTeJNbHBIX 3a/la4, BBIMOJIHEHUM XUMUUYECKHX
5KCIIePUMEHTOB;

CrIOCOOHOCTH TIOHMMaTh W TIPUHUMATh MOTHUBBI, HAMEDEHHSs, JIOTUKY W apryMeHThI
JPYTHX TIPU aHa/li3e Pa3/TMUHbIX BUIOB YUeOHOH [1esiTe/TbHOCTH;

2) IaTpMOTUYECKOT0 BOCIIMTAHHSA:

L[EHHOCTHOTO OTHOLLEHUS] K MCTOPUUECKOMY W HayYHOMY Hac/leZJUI0 OTeYeCTBEHHOMN
XUMWH;

YBa)KEHHSI K TPOLIeCCY TBOPUECTBA B 00JIaCTU TEOPUM U TIPAKTUUYECKOTO TPUIOXKEHUS
XWMWH, OCO3HAHWSI TOTO, UTO /IaHHbIe HAyKU €CTh pe3y/IbTaT [UTeNbHBIX HaOIHO1eHUMH,
KPOTIOT/IUBBIX 3KCIIePUMEHTAa/IbHBIX TTOMCKOB, MIOCTOSTHHOTO TPY/a YUEHBIX U TIPAKTHUKOB,;

VMHTepeca M I03HaBaTe/lbHbIX MOTHBOB B TIOJYyUYE€HUMM U TIOC/AEAYIOLIEM aHaau3e
vH(MOpMalWK O TepeioBbIX JOCTHXKEHHSIX COBPEMEHHOW 0TeueCTBeHHOW XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

HPaBCTBEHHOI'O CO3HAHUSI, 3TUYECKOT0 MTOBe/IeHMS;

CIIOCOOHOCTH  OL|eHMBATh CUTYallUM, CBsI3aHHble C XUMHUYEeCKUMH SIBJIEHUSMH, U
NIPUHMMAaTb OCO3HAHHbIE peIleHHusl, OPUEHTHUPYSCh Ha MOpalbHO-HPaBCTBEHHblE HOPMbI U
LeHHOCTH;

TFOTOBHOCTH OLIeHUBAaTh CBOE TMOBeJEeHHe U TOCTYIKU CBOMX TOBapHILed C TMO3ULUM
HPaBCTBEHHBIX U MPABOBbIX HOPM U C YUETOM OCO3HAHHsI NTOC/Ie[ICTBUM MOCTYIIKOB;



4) ¢hopMupoBaHus KyJIbTYPbI 3/[0POBbSI:

MOHMMAaHUSI 1IeHHOCTel 370poBOoro M 0Oe30rmacHOro obpasza >KHU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DU3UUeCKOMY U TICUXHUUECKOMY 3/10POBbIO;

cobsroieHnst TIpaBuUs1 Ge3ormacHoro obpalrieHust C BelljeCcTBaMH B ObITY, TIOBCEHEBHOM
JKU3HH, B TPY/I0BOM JleATeIbHOCTH;

TOHMMaHUs LIeHHOCTH TIpaBWJ WHIVBHUYaJbHOTO W KOJIJIEKTUBHOTO 0e30macHOro
TIOBE/IeHHSI B CUTYAIUsIX, YTPOKAIOIIHX 3/I0POBBIO U XKU3HHM JTHO/IeH;

0CO3HaHWUS TIOC/Ie/ICTBUM U HETIPUSATHSI BPEAHBIX TIPUBbIUEK (YIOTpeO/IeHUs alKoroJis,
HapKOTHKOB, KypeHHs);

5) TPyAOBOro BOCIIUTAHUS:

KOMMYHHUKAaTUBHOH KOMITETEHTHOCTH B Y4eOHO-HCC/IeI0BaTeIbCKON JesSTe/TbHOCTH,
00I1IeCTBEHHO T0/Ie3HOM, TBOPUECKOU U IPYTUX BUIAX JAeSITeTbHOCTH;

yCTAaHOBKM Ha aKTWBHOE YyyacTHe B peLIeHWM MPaKTHUUeCKuX 3a/auy COLMaIbHON
HarpaB/IeHHOCTH (B paMKaX CBOero Kjacca, IIKOJIbI);

VHTepeca K MpakTUUeCcKoMy M3yueHUo Mpodeccuil pa3IMuHoro pojia, B TOM YKC/ie Ha
OCHOBe TIPUMEHEHHs TTPeJMETHBIX 3HAHUM TI0 XUMHH;

YBa)KeHUS K TPYAY, JIIOJSM TPyZa U pe3yJsibTaTaM TPY/I0BOH /leATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY WH/AWBUZYaJbHOM TPaeKTOPHUH 0Opa3oBaHUs,
Oyayuieii mpodeccid W peanu3alydd COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C YUYETOM
JTMYHOCTHBIX UHTEPECOB, CITIOCOOHOCTeH K XUMUM, UHTEPECOB U MOTPeOHOCTel 0011ieCTBa;

6) 3K0/I0rH4ecKoro BOCUTAHHA:

9KOJIOTMUECKH  11eJIeco00pa3HOr0  OTHOIIEHHSI K TPUPOZie  KaK  HUCTOYHHUKY
CyILLIeCTBOBaHUsI )KU3HU Ha 3eMJie;

MOHMMaHWs  T7100abHOTO ~ XapakTepa  JKOJIOTMYECKUX  mpobseM,  BAMSHUSA
KOHOMMUECKHUX TIPOLIeCCOB Ha COCTOSTHUE TTPUPO/JHON M COLIMATbHOM Cpe[Ibl;

0CO3HaHUS HEOOXOAWMOCTH WCII0/Ib30BaHUS JOCTVDKEHWUM XWUMWW /ISl pPeleHust
BOTIPOCOB PaljMOHa/ILHOTO MTPUPO/0TI0/Ib30BaHMUS;

AKTUBHOTO HETIPUATHSA JeHCTBUM, MPUHOCSIIUX BPe/, OKPY>Karolliel MPUPOIHOU cpejie,
yMeHUst TIPOTHO3UPOBATh Heb/1aronpusiTHbIe 9KO0JIOTHUECKHe MOC/Ie/ICTBUS
npeAnNpUHUMAaeMbIX JeMCTBUN U NpeA0TBpalaTh UX;

Ha/IMUMs Pa3BUTOrO SKOJIOTUUECKOTO MBIIIIEHHS], SKOJOTHUYECKOH KYJ/bTYpPhI, OIbITa
JIeITeJTbHOCTH  9KOJIOTMUECKOW HArpaB/IeHHOCTH, YMEHHUS PYKOBO/JCTBOBAaTbCSI HMH B
M03HABATe/TbHOM, KOMMYHWKAaTHBHOM W COLIMA/IbHOM TIPAKTHKE, CIIOCOOHOCTU W yMeHHs
aKTHUBHO TIPOTUBOCTOSITh UZIE0I0OTHH XeModoouwu;

7) eHHOCTH Hay4YHOr0 IMO3HAHMA:

MHPOBO33PEHHsI, COOTBETCTBYIOIIIET0 COBPEMEHHOMY YPOBHIO Da3BUTHUsS HAyKU U
00I1IeCTBEHHOM MMPaKTHKW;

MOHUMaHUs CrielUPUKN XUMHUU KaK HayKd, OCO3HaHUS eé poyii B (POPMUPOBAHUH
pallMOHABLHOTO HAyYHOTO MBILIIEHUS, CO3[jaHUM  1[eJIOCTHOrO TIpe/JicTaBieHuss 00
OKpYy’KalollleM MHUpe KaK O eJWHCTBe TPUPOAbI U ueloBeKa, B TIO3HAHWU TPUPOAHBIX
3aKOHOMEPHOCTeH U pellieHny pob/ieM coxXpaHeHUsI TPUPOJHOTO PaBHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAUMMOCTH XWMHUH [Ijii COBPEMEHHOUW I1UBU/M3ALIUU: B €€
Ir'YMaHUCTHYeCKOM HarpaBJIeHHOCTH U Ba)KHOMW PO/U B CO3/laHUM HOBOM 6a3bl MaTepHa/bHOM
Ky/lbTypbl, B pellleHUH T7100anbHbIX Ipo0ieM YCTOMUMBOIO pa3BUTHUS UeloBeuecTBa —



CBIDBEBOM, JSHEPreTHUeCKOl, THIEeBOM U SKOJIOTMUeCKor 6e30MacHOCTH, B Pa3BUTHH
Me/IULMHBI, 00ecriedeHu YC/IOBUM YCITeITHOTO TPYZa M 3KOJOTMUecKru KOM(OPTHON >KU3HU
Ka)K/IOTO ujieHa 0011[eCcTBa;

eCTeCTBeHHO-HayYHOW TpPaMOTHOCTU: TIOHUMAaHUSI CYIL[HOCTU METOJ0B T[I03HAHUS,
WCTIONb3yeMbIX B €CTeCTBEHHBIX HayKax, CIIOCOOHOCTHM HMCIIO/b30BaTh IMOJyuyaeMble 3HaHUS
JUIs aHamu3a U OObsSCHEHWs SIBJIEHHWH OKDY)KAlol[ero MUpa U TIPOMCXOJSIIUX B HEM
V3MeHeHWH, YMeHHs JiejlaTb 000CHOBaHHbIE 3aK/IIOUeHHsT Ha OCHOBE HayuHbIX (DaKTOB U
VUMEIOIIUXCS AHHBIX C 1eJIbI0 TI0JTyUeHUs I0CTOBEPHBIX BbIBOJIOB,;

CTIIOCOOHOCTH CaMOCTOSITe/TbHO HCIO/Ib30BaTh XWMUYeCKHWe 3HaHUs [JIsi pelleHust
1po0JieM B peasibHbIX KM3HEHHBIX CUTYaLUsX;

WHTepeca K M03HaHHI0, UCC/Ie/|0BaTeIbCKOM /1eTe/IbHOCTH;

TOTOBHOCTU U CITIOCOOHOCTU K HerpepbhIBHOMY 00pa30BaHMI0 M caM000Opa3oBaHMIO, K
AaKTUBHOMY TIOJTyYeHUIO HOBBIX 3HAHWW 10 XUMHM B COOTBETCTBUM C >KW3HEHHBIMHU
MOTPeOHOCTSIMU;

WHTEepeca K OCOOEHHOCTSM TpyJa B pa3/iUuHbIX Cdepax mpodeccruoHambHON
JlesiTeIbHOCTH.

METAIIPE/IMETHBIE PE3YJ/IbTATDI

MertaripejMeTHbIe pe3y/bTaTbl OCBOEHUSI MTPOrpaMMbl 110 XUMUU Ha YPOBHE Cpe/iHEero
ob111ero o6pa3oBaHus BK/IFOUAIOT:

3HauuMble [y (HOPMHUPOBAHUS MHUPOBO33pEHHsT 00YUAIOIIUXCS MEKIUCLIUITMHAPHbIE
(Me>XTipeZiMeTHBbIE) OOleHayuyHble TIOHSTHS, OTPaXKAOLHe I1eJIOCTHOCTh HAyYHOW KapTHHBI
MUpa U crely$rKy MeTO/I0B T03HaHUsl, UCI0/Ib3yeMbIX B eCTeCTBeHHbIX HayKax (Marepus,
BeIlleCTBO, JHeprusi, siBleHue, TpOLecC, CUCTeMa, HayuHblii (akT, TPUHLUI, TUIOTe3a,
3aKOHOMEPHOCTh, 3aKOH, TeOpHsl, UCC/ie/joBaHue, Hab/M0jeHre, u3MepeHue, YKCIIepPUMEeHT U
Apyrue);

yHUBepcaibHble ~ y4yeOHble  fleiicTBUsi  (TI03HaBaTe/lbHblE, KOMMYHHKAaTHUBHBIE,
peryisThUBHbIe), obecreunBarole (OpMUPOBaHHE (YHKLMOHATBHONH TPAMOTHOCTH U
COL[Ma/IbHOW KOMITeTeHLIUM 00yYaroIuXCsl;

CIOCOOHOCTh  0OyYaroIMXCsi  WCIOb30BaTh OCBOEHHBbIE  MEXJUCLIMIUIMHAPHBIE,
MHPOBO33peHUYeCKre 3HaHWsS U YHHMBepCalbHble yueOHbIe /IeHCTBHSI B TO3HABaTeIbHOM U
CoLMa/IbHOM TIPAaKTHKe.

MertaripeMeTHbIe pe3yJ/ibTaTbl OTPa’KalOT OBJafieHHe YHHUBEPCATbHBIMU YueOHBIMU
TI03HaBaTeIbHBIMH, KOMMYHHUKATUBHBIMU W PETY/ISTUBHBIMU /I€HCTBUSIMU.

ITo3HaBaTe/IbHBIE YHHBEPCA/IbHbIE YUeOHbIe JeHCTBUS
1) 6a30BbBIe JIOTHYECKHE AeHCTBUA:
CaMOCTOSITe/TEHO (hOPMYJ/TUPOBATh W aKTyalW3UpPOBATh Mpo0/ieMy, pacCMaTpuBaTh eé
BCECTOpPOHHE;
orpefiesisiTh LieNU JleATe/IbHOCTH, 3aJaBasi rapaMeTpbl U KPUTEPUM MX [JOCTHKEHUS,
COOTHOCHTD pe3yJ/IbTaThl AeATe/TbHOCTH C MIOCTaBIeHHbIMU LIe/ISIMU;



WCTIO/b30BaTh TMPU OCBOEHWM 3HAaHWM TPUEMBI JIOTUYECKOTO MBIILIEHUS: BBIJE/SATh
XapaKTepHble TIPDU3HAKU TOHSATUM W yCTaHaBIMBAaTh WX B3aUMOCBs3b, HCIIOIb30BATh
COOTBETCTBYIOII[HE TTOHSTHUS /151 OObSCHEHUST OT/Ie/IbHBIX (PAKTOB U SIBJIEHHIA;

BbIOMpAaTh OCHOBAHHSI W KDUTEPUH [/ KJIaCCU(PUKALUM BEIeCTB U XUMHUUYECKHX
peakLuii;

yCTaHaBJ/IMBaTh MPUUMHHO-CJ/IeICTBEHHbBIE CBSI3U MeXK/1y U3y4yaeMbIMU SIBJIEHUSIMU;

CTPOUTHL JIOTUUeCKUe pacCyXAeHus (UHAYKTUBHbIe, [eAyKTUBHbIe, TI0 aHa/OTHH),
BLISIB/ISITh ~ 3aKOHOMEDHOCTWU U TMPOTUBOpPEUMsT B  pacCMaTpUBAaeMbIX  SIBJIEHUSX,
(hopMyIMpPOBATh BEIBOABI U 3aK/IFOUEHUST;

MPUMEHSITH B TIPOL[ecCe TI03HAHUS WUCIOJb3yeMble B XWMHU CHUMBOJIMUECKHE
(3HaKOBbIE) MoOjenu, TpeoOpa30BbIBaTh MOJe/bHbIE TIPEICTABIEHUS — XUMHUECKUH 3HaK
(cumBO) 3MemMeHTa, XUMHUUecKas (opMmysa, ypaBHeHHe XUMHUECKOW peakiuu — TIpU
pellieHUd y4eOHBIX TI03HABaTe/JIbHBIX W TPAKTUUECKUX 3a/lay, TPUMEHSATh Ha3BaHHbIE
MO/Ie/IbHBIe TIPe/ICTaB/IeHUsI /ISl BBISIBJIEHUS] XapaKTePHBIX NMPU3HAKOB M3yYaeMbIX BeleCTB U
XUMHUUECKUX peaKLUi.

2) 0a3zoBbIe MCC/IeI0BATe/IbCKHe [[eHCTBHUSA:

B/Ia/IeTh OCHOBaMH METO/[0B HAyUHOT'O TIO3HAHUS BEI[eCTB U XUMHUUECKUX PeaKLIUii;

dbopmynvpoBaTh LieTd W 3aflaudl WCC/IeIOBaHMsS], WCIIO/Ib30BaTh I10CTABeHHbIE |
CaMOCTOSITe/IbHO C(OPMYIMpPOBaHHbIE BOMPOCHI B KadecTBe WHCTPYMEHTa T[I03HAHUS U
OCHOBBI Mji1 (POPMHUPOBAHUSI THUIIOTe3bl IO TIPOBEpPKe MPAaBUIBLHOCTH BbICKAa3bIBaeMbIX
CYXKJeHU;

B/Ia/IeTh HaBbIKAMU CAMOCTOSITEJILHOTO TUITAHUPOBAHUS W TIPOBEJeHUs YUeHWUYeCKUX
JKCTIePUMEHTOB,  COBEpILIeHCTBOBaThL yMeHHUsi HabmofaTh 3a  XOJOM  TIpoliecca,
CaMOCTOSITE/TLHO TIPOTHO3UPOBaTh €ro pe3y/bTaT, (OpMY/IHMpPOBaTh 00O0OIIEHHST U BBIBOZbBI
OTHOCHTEJIbHO [JJOCTOBEPHOCTH pe3yJ/IbTAaTOB WCC/IeJOBAHMS, COCTABJSATE 00OCHOBAHHBIN
OTUET O TIPOZie/IaHHOM paboTe;

rnpuobpeTaTh OMBIT YUeHUUeCKOW HCC/ie[loBaTe/TbCKOM UM TMPOEKTHON JesTe/IbHOCTH,
TMPOSIB/IATE CITIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITE/IbHOMY TIOMCKY METO/IOB pellleHUs
MPAKTUYEeCKHX 3a/lay, TPUMEHEeHUI0 Pa3/InYHbIX MEeTO/IOB ITO3HAHMSI.

3) pabora c uadopmanueii:

OPHEHTHPOBAThCS B Ppa3/MUHbIX HCTOYHMKAX WHMOpMaluy (Hay4YHO-TIOMy/IsIpHast
nUTepaTypa XWUMHYECKOrO COJIep)KaHHWs, CIpaBOYHble I10Co0usi, pecypchl VHTepHeTa),
aHa/IM3UPOBaTh MH(MOPMAIIMIO Pa3/MUHBIX BHUAOB W (OPM TMpe/CTaB/eHUs, KPUTHUECKU
OLIEHUBATh €€ JOCTOBEePHOCTh M HETIPOTUBOPEUNBOCTb;

dhopMynMpoBaTh 3arpockl U TIPUMEHSTb pa3/iiuHble MEeTO/bI TIPU TOHCKe U oTOope
vH(dopMali, HeoOXOAMMOM /1J1s1 BBITIOTHEHUsI yueOHBIX 3a7jau orpezie/IiEHHOTO THUIIA;

npuobpeTaTh OMBIT UCIOb30BaHUS MH()OPMAIMIOHHO-KOMMYHHUKATUBHBIX TeXHOIOTUN
Y Pa3/IMUHBIX IOMCKOBBLIX CUCTEM;

CaMOCTOSITeJIbHO BLIOMpATh ONTHUMa/bHYIO (OpMy TMpejcTaB/ieHUs WH(OpMaLUU
(cxembl, rpadvKy, JUarpaMMbl, TabIULIbI, PUCYHKH U APYTHeE);

WCTIO/Ib30BaTh HAY4HBIA SI3bIK B KAauecTBe Cpe/CTBa TpU paboTe C XUMHUYeCKOH
vHbopMalleli: MPUMEHSITh MeXXIpeJMeTHble ((pu3nyeckue W MaTeMaTHyeckue) 3HaKu U
CUMBOJTBI, (hopMyJibl, abOpeBUaTyPbl, HOMEHK/IATYDY;



HCI10J/Ib30BATh 3HAKOBO-CHMMBOJ/IMYECKHWE CPeACTBd HarIsiAHOCTHU.

KoMMyHHKaTHBHbBIE YyHHBepCa/IbHbIe y4e0HbIe /[efiCTBHA:

3aJ]aBaTh BOMPOCHI T10 CYII[ECTBY 00CY»X/1aeMOl TeMbI B XO/ie aiora u/uim
JTMCKYCCUH, BBICKA3bIBaTh Ufen, (hOpMyIMpPOBaTh CBOU Mpe/I0XKeH I OTHOCUTETLHO
BBITTOJTHEHUSI TIPe/I/IOXKeHHOU 3a/jauu;

BBICTYNaTh C Tpe3eHTalyeld  pe3y/bTaTOB  [103HABaTelbHOW  JeSITe/IbHOCTH,
MOTYYeHHBbIX CaMOCTOSATE/IbHO WM COBMECTHO CO CBEpCTHHMKaMU TPU BbIIOJHEHUU
XUMHUYECKOTO SKCIIepUMEHTa, TIPaKTUUeCKOM paboThI 10 UCC/IeJOBAHUIO CBOMCTB M3yUYaeMbIX
BeIlleCTB, peayu3aliui yueOHOTO TpoeKTa, M (HOpMy/MpOBaTh BLIBOJBI MO pe3yJ/bTaTaM
TIPOBE/IEHHBIX UCC/IeJOBaHUN IMyTEM COTJIACOBAHUS TIO3ULMH B X0Je 00Cy>KaeHust U oOMeHa
MHEeHUSIMHU.

Pery/isiTHBHBIE YHHBepPCA/IbHbIE yueOHbIe 1efiCTBUS:

CaMOCTOSITe/IbHO T/IAaHMPOBAaTh U OCYIECTB/STh CBOIO TT03HABATE/IbHYIO /IeTe/IbHOCTD,
oripejiesisisi €€ 11eJIM U 3a/jaui, KOHTPOJIMPOBATh U TI0 Mepe HeoOX0JUMOCTH KOPPEKTUPOBATh
TIpe/ijlaraeMblid a/ITOPUTM JIeHCTBUU TIPY BHITIOJTHEHUH Y4eOHBIX U UCC/Ie/J0BaTeTbCKUX 3a/1ay,
BbIOMpaTh HanboJiee 3 heKTUBHBIN CITOCOO UX pelleHus C YUETOM MTOTyUYeHHUs] HOBbIX 3HAHUN
0 BellleCTBaX U XUMHUECKUX PeaKIUsX;

OCYILIeCTBJ/ISITb CAMOKOHTPO/Ib JleATe/IbHOCTH Ha OCHOBE caMOaHa/inu3a U CaMOOLIeHKH.

INPEAMETHBIE PE3YJ/IBTATbBI

[TpepMeTHbIe pe3y/nbTaTbl OCBOEHUsSI ITPOTPaMMBI TI0 XUMHUM Ha YriyO/IEHHOM ypOBHe
Ha YpOBHe cpefHero o0ijero oOpa3oBaHMs BK/IHOUAIOT creluduueckre s ydeGHOTro
npegMera «XUMUsi» HayyHble 3HaHHUS, YMeHUsT M CIIOCOObI [IeHCTBUM TI0 OCBOEHMIO,
WHTEepIIpeTariid ¥ Mpeobpa30BaHMIO0 3HAHWM, BHU/bI JeATeJLHOCTA T0 TOSYYeHHI0 HOBOTO
3HaHWSl ¥ TIPUMEHEHHWI0 3HaHWM B Pa3IMUHbIX y4eOHBIX CHUTYal[UsiX, a TaKKe B peasbHBbIX
JKU3HEHHBbIX CHUTYyallUsiX, CBS3aHHBIX C XWMUed. B rmporpamme 1Mo XUMHUU TIpeJMeTHbIe
pe3y/bTaThl IIPeJCTaB/eHbl 10 ro/jlaM U3yUyeHusl.

10 KJTIACC

[TpeameTHBIE pe3yabTaThl 0CBOeHUs Kypca «OpraHuueckasi XMMUs» OTPakaroT:

c(hOpMUPOBAHHOCTb TIPe/ICTABJIEHUM: O MeCcTe W 3HaueHUM OpPraHUuecKol XUMUHU B
CHCTeMe eCTeCTBEHHbIX HayK W €€ poau B obecrieueHWMM YCTOMUMBOTO Pa3BUTHS
ye/il0OBeUECTBA B pEIIeHWHd MpoOIeM 3SKOJIOTUYECKOW, SHEPreTMUeckod W THIIEeBOr
6e30MacHOCTH, B Pa3BUTUM MeJULIMHBI, CO3/JaHUM HOBBIX MaTepHajioB, HOBBIX MCTOUHHUKOB
JHepruu, B 00ecreueHWM paLMOHATBHOTO TIPUPO/OIIO/IB30BaHUs, B (OPMHUPOBAHUU
MHPOBO33peHusi U 00IIeil Ky/JbTypbl UelioBeKa, a TaKKe HJKOJIOTMUeCKd O0OOCHOBAHHOTO
OTHOLLIEHHS K CBOEMY 3/10POBBIO U MPUPOJHOM CpeJe;



B/lafleHHe CUCTeMOM XMMMWYeCKUX 3HaHWM, KOTopasi BK/IKYaeT: OCHOBOIOJArarolue
TIOHATUSI — XUMUYECKUW 3JIEMeHT, aToM, SiIpO0 U 3JIeKTPOHHast obosiouka aTtoma, S-, p-, d-
aTOMHbIe OpOWTaNM, OCHOBHOE U BO30Y)X/IEHHOEe COCTOSTHUSI aTOMa, TUOPUAN3alvsi aTOMHBIX
opbuTasneli, MOH, MOJIeKyJa, BaJleHTHOCTb, 3JIEKTPOOTPULIATE/IbHOCTh, CTEleHb OKUC/IeHUS,
XUMUYecKast CBsi3b, MOJIb, MOJISIpHasi Macca, MOJSIPHBbIA 00BEM, YTrIepOAHbIN CKesleT,
(GyHKLMOHa/IbHas TPyIMa, pajuKasn, CTPYKTYpHble opMyJibl (pPa3BEpHYThIE, COKpaIllEéHHbIE,
CKeJIeTHbIe), U30MepUsi CTPYKTYPHasi M MPOCTPaHCTBeHHasi (reoMeTpuuecKasi, OnThyeckas),
130Mepbl, TOMOJIOTUYECKUH Psifi, TOMOJIOTH, YIJIEBOZAOPOZbI, KUCIOPOA- U a30TCoAep Kale
OpraHvuecKre CoeJMHeHUsl, MOHOMED, NoJIMMep, CTPYKTYPHOe 3B€HO, BLICOKOMOJIEKY/ISIPDHbIE
coe/IMHeHUsI; TEOPHH, 3aKOHBI (Mepuoauueckuii 3akoH [I. VI. MeHeneeBa, Teopusi CTPOEHUs
opraHuyeckux BelectB A. M. BytyiepoBa, 3aKOH COXpaHeHMs MacChbl BellecTB, 3aKOH
COXpaHeHUsi W TIpeBpallleHUs] SHepruyd TMpU XUMHUUECKUX peaklusiX), 3aKOHOMEePHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHW, MUPOBO33peHYeCKUe 3HaHUs, Jie)Kalljie B OCHOBe NTOHUMaHUS
MPUUMHHOCTY M CHUCTEMHOCTH XWMWUUECKUX SIBJIEHWM; Tpe/ACTaB/ieHusi O MeXaHU3Max
XUMUUECKUX peaklui, TepMOAWHAMUUeCKUX U KHWHETUUeCKUX 3aKOHOMEpPHOCTSX UX
MpOoTeKaHusl, 0 B3aMMHOM BJIUSITHUM aTOMOB U TPYIIN aTOMOB B MoJieKy/iax (MHAYKTUBHBIA U
Me3oMepHbIH 3(pdekThl, opueHTaHThl I 1 II poza); dakTonoruueckre cBefjeHUsI O CBOMCTBAX,
coCTaBe, TOJlyueHUH U 0€30MacHOM MCI0/Ib30BaHUM BaKHEUIIIMX OPraHUYeCKUX BeIeCTB B
OBbITYy ¥ MPAKTUYECKOU ZesTeTbHOCTH UesioBeKa, OOIIMX HAaYYHBIX MMPUHLMIIAX XUMHUECKOTO
TIPOU3BOACTBA (Ha MIpUMepe MTPOU3BO/CTBA METaHOJIa, TiepepaboTKy HeTH);

chOpMHPOBAaHHOCTh ~ YMEHUW: BBbISIBASTb  XapakTepHble TPU3HAaKU  TOHSATHH,
yCTaHaB/MBaTh WX B3aUMOCBsI3b, UCIO/Ib30BaTh COOTBETCTBYIOLLIME TOHSATUS TIPU OMHCaHUU
COCTaBa, CTPOEHHSI U CBOMCTB OPraHWYeCKUX COe/IMHEeHUI;

c(OpMUPOBAHHOCTb YMEHUIA:

WCI0/Ib30BaTh XMMUYECKYI0 CHUMBOJIMKY /[JIf COCTaB/IeHHsI MOJIEKY/IspHbIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALLEHHBIX U CKeJIeTHBIX) (DOPMY/ OpraHuyeCKUX BelecTs;

COCTaB/ISITh ypaBHEHWs] XUMWYECKMX peak[Uid M pacKpbiBaTb WX CYL[HOCTb:
OKHCJIUTe/TbHO-BOCCTAHOBUTEbHBIX  peakldid TOCPeACTBOM COCTaB/IeHUs 3JIeKTPOHHOTO
OanmaHca 3TUX peaklWH, peakldid MOHHOTO OOMeHa IyTéM COCTaB/IeHWS WX TIOJHBIX U
COKpAIIEHHBIX UOHHBIX YPaBHEHU;

W3roTaB/MBaTh MOJEIN MOJIeKYJl OpraHWuYecKuX BeILecTB [Jis WITIOCTPAlMd MX
XUMHAYEeCKOT0 U TPOCTPaHCTBEHHOTO CTPOEHUSsT;

chOpMHPOBAaHHOCTh ~ YMEHUM:  yCTaHaB/IMBaThb  IPUHAJJIEKHOCTb  W3YUYEHHBIX
OpraHUUeCKHX BeIeCTB IO WX COCTaBy U CTPOEHUIO K OMpeJe/iéHHOMY K/acCy/Tpyrie
COe[IMHeHUH, J[aBaTh WM Ha3BaHUsI M0 cucrtemMatnyeckod HomeHknatype (IUPAC) wu
MIPUBOJUTH TPUBHAJ/IbHBIE Ha3BaHUS [Jisl OT/e/IbHBIX Tpe/iCTaBUTesell OpraHuyeCcKrx BelecTB
(oTWneH, aleTWieH, TOMyoJ, TJULepUH, STUEHIJIUKO/Ib, QeHon, dopMaabaeru,
aleTajnb/iery/, aleToH, MypaBbUHasi KUC/IOTa, YKCyCHasi KUC/IOTa, CTeapUHOBasi, 0JIeMHOBas,
Na7bMUTUHOBAas KUC/OThI, T[JIMLWH, ajJaHWuH, ManbTo3a, (PYKTO3a, aHW/IWH, [AWBUHWI,
M30IIpeH, XJIOPOMPEeH, CTUPOJI U IpyTHe);

Cc(OPMUPOBAHHOCTb yYMEHHsl OMpefienaTh BUJ XWMHUUECKOM CBSI3M B OpPraHWYeCcKHUx
coeZiMHeHUsX (KOBa/IeHTHasl U MOHHAs CBSI3b, O- U TI-CBSI3b, BOZOPO/HAs CBSI3b);



c(OpMHUPOBAHHOCTb YMEeHHUsI PUMEHSITh TTOJIOKeHUSI TeOPUU CTPOEHUsI OpPraHuYeCKUX
BelriecTB A. M. Byt/iepoBa [ij1s1 00bsICHEHHS] 3aBUCHMOCTH CBOMCTB BeIL[eCTB OT UX COCTaBa U
CTpOeHUs;

chOpMHPOBAaHHOCTh YMEHUIN XapaKTepu3oBaTb COCTaB, CTpPoOeHHe, ¢usnyeckue U
XUMHAYeCKre CBOWCTBA TUIMUHBIX TIpeJCTaBUTe/ el pa3/IMUHBbIX KJIaCCOB OpPraHUYecKUX
BeIlleCTB: ajKaHOB, LMK/I0AIKaHOB, ajKeHOB, a/Ka/JieHOB, aJlKWHOB, apoMaTU4YecKhX
yT7IEBOZIOPO/IOB, CIIUPTOB, a/b/IETH/I0B, KETOHOB, KADOOHOBBIX KHUC/IOT, TPOCTBIX U C/IOXHBIX
3¢HpOB, XUPOB, HUTPOCOEJUHEHUN W AMHUHOB, aMHUHOKHUC/IOT, OE/KOB, yI/ieBoJoB (MOHO-,
U~ U TI0JIUCaXapUOB), UUTFOCTPUPOBATh TeHEeTUUECKYIO CBSI3b MEXAY HUMU YDaBHEHUSIMU
COOTBETCTBYIOLUX XUMUYECKUX PEAKLIMI C MCII0/Ib30BaHUEM CTPYKTYPHBIX (POPMYIT;

chOpMHPOBAaHHOCTh YMEHUs TIOATBEpPXKAaTh Ha KOHKDETHBIX TpUMepax XapaKTep
3aBUCUMOCTH peaKLIMOHHOW CTTOCOOHOCTH OpraHW4eCcKUX COeJUHEeHHUM OT KPaTHOCTU U THUIa
KOBaJIeHTHOW CBSI3W (O- W T-CBfI3W), B3aUMHOTO B/IMSHHSI aTOMOB WM TDYNIl aTOMOB B
MOJIeKyJIax;

chOpMHPOBAaHHOCTh YMEHHSI XapaKTepU30BaTh WCTOUHUKU YT/IeBOJJOPOJHOTO ChIPbsi
(HedTb, IPUPOAHBIN Ta3, YroJib), CIIOCOOBI €ro nepepaboTKU M MpaKTHUeCKOe MpUMeHeHHe
TIPOZYKTOB T1epepaboTKM;

chOpMHPOBAHHOCTh B/aZIeHUs] CUCTEMOW 3HaHWM O eCTeCTBEHHO-HayUHbIX MeTOZax
MO3HAHUS — HAOMIONEeHUH, W3MEPeHHH, MOJEeNUPOBAaHUM, JKCIIepUMeHTe (peajibHOM U
MBIC/IEHHOM) ¥ YMeHUsI TIPUMEHSITb 3TH 3HaHMUS;

CcOPMHPOBAHHOCTbL yMEHHUS TIPUMEHSITh OCHOBHBbIE OTepaliiid  MBICJTUTETbHOMN
JesITeTbHOCTH — aHaM3 M CHHTe3, CpaBHeHHe, 0000leHre, CUCTeMaTU3alliio, BhIsSB/IEHUE
TIPUUKMHHO-C/Ie/ICTBEHHBIX CBsI3eM — /1JIs1 U3yUeHHsl CBOMCTB BellleCTB U XUMUUECKUX peakinii;

chOpMHPOBAaHHOCTh YMEHUH: BBISB/ISATh B3aUMOCBSI3b XMUMHUECKUX 3HAHUW C
TIOHATUSIMH W TIPE/ICTABI€HUSIMH JIDYTMX €eCTeCTBEHHO-HAyYHBbIX TpeJMeTOB Jisi Oosee
OCO3HAHHOTO TIOHMMaHWs CYIIHOCTM MaTepHaJbHOTO eJUHCTBA MHpa, MCIOIb30BaTh
CUCTeMHbIe 3HaHHs 110 OPraHUYeCKOW XUMUH [jisi OObSICHEHHsI U TIPOTHO3UPOBAHUS SIBJIEHUM,
HMMEIOIUX eCTeCTBeHHO-HayUHY0 MPUPOAY;

chOpMHPOBAaHHOCTh YMEHHWM: TMPOBOJUTH PACUéThl MO XUMUUECKHM (Qopmyiam |
ypaBHEHUSIM XUMHUUECKUX PeakI[Uil C UCTI0b30BaHUeM (hHU3UUeCKUX BeTMUMH (Macca, 00beéM
ra3oB, KOJMUECTBO BeIlleCTBa), XapaKTepPU3YIOL[UX BelleCTBa C KOJMUeCTBEHHON CTOPOHBIL:
PacuéThl TI0 HAXOXKIEHUI0 XUMHUUeCKOUW (popMy/ibl BelllecTBa 10 U3BeCTHBIM MaCCOBBIM ZIOJISIM
XUMHWYECKHUX 3/IEMEHTOB, TIPO/IYKTaM CrOPaHUs, IJIOTHOCTH ra3000pa3HbIX BEIIeCTB;

c(OPMHPOBAHHOCTh YMEHHWH: TPOTHO3UPOBAaTh, aHA/JM3UPOBAaTh U OLIEHWUBATh C
MO3UI[UN 3KOJIOTHUYEeCKOW 0e30MacHOCTH TOCTeACTBUSI ObITOBOM W TMPOW3BOZCTBEHHOMN
JlesiTe/TbHOCTU UesloBeKa, CBsi3aHHOW C repepabOTKOM BelleCcTB, MCIO/Ib30BaTh MOJyuYeHHbIe
3HAHWS I/l IPUHSATHS TPaMOTHBIX PEIlleHUH MPo0/ieM B CUTYal[UsIX, CBSI3aHHBIX C XUMHEH;

cOPMHPOBAHHOCTbL ~ YMEHHUH: CaMOCTOSITEJIbHO  TUIAHUPOBAaTb W TIPOBOJUTH
XUMHAYECKUM 3KCTIepUMeHT (TloJiyueHre W U3ydeHHe CBOMCTB OpPraHUYecKUX BeleCTB,
KaueCTBeHHbIe peakI[UM YTJeBOJOPOZOB Pa3/MUHBIX K/IaCCOB W KHC/IOPOJCO/ep Kalix
OpraHUUeCKHWX BeIecTB, pellleHHe SKCIIepUMeHTalbHbIX 3aJauy [0 pPAacli03HaBaHUIO
OpraHUYeCKHX BEIeCTB) C COOJIIO/IeHreM MpaBu/l 6e30MmacHOro 0OpaleHus ¢ BelecTBaMu U
nabopaTopHbIM 060pyOBaHUeM, (OPMY/IMPOBATh Lieflb WCCIe[0BaHUs, TPE/CTaB/IsATh B



pa3MUuHON (Qopme pe3ynbTaTbl 3KCIIEPUMEHTa, aHaJlW3upoBaThb U OLEHUBaThb UX
JIOCTOBEPHOCTb;

c(OPMHUPOBAHHOCTb YMEHUIA:

co0JTroaTh TIpaBU/Ia SKOJIOTHUECKH 11e/1ec000pa3HOro MmoBe/ieHusi B ObITY U TPY/0BOM
JlesiTeIbHOCTU B LIeJIIX COXpaHEHWsI CBOEro 3/10pOBbsl, OKPY»Katollleil MPUPOJHOM Cpefibl U
JIOCTHKEHUSI €€ yCTOMUMBOrO Pa3BUTHSI;

0CO3HaBaTh OMACHOCTb TOKCMYECKOTO [IeMCTBUS Ha >KUBbIe OpPraHU3Mbl OIMpe/eéHHbIX
OpraHUyYeCcKrXx BelleCTB, IOHUMas CMbIC/ TToKa3aresis [1/1K;

aHa/IM3UpOBaTh  1le/lecO00pa3sHOCTh  TIPUMEHEeHUsi OpraHWYeCKUX  BeIeCcTB B
TIPOMBIIIJIEHHOCTU U B OBITY C TOUKH 3PEeHUST COOTHOILIIEHUsI PUCK-TI0/Tb3a;

chOpMHPOBAHHOCTL YMEHU: OCYIIeCTB/ISATh Iie/ieHalpaB/ieHHbIM TTOUCK XUMUUeCKOMH
MHGbOPMaLMK B Pa3/IMUHBIX UCTOYHMKAX (HayuyHas ¥ yueOHO-HayuHasl IUTepaTypa, CpefcTBa
MaccoBod uHGopMaluu, VIHTepHeT U Apyrue), KPUTUUYECKU aHaIU3UMpOBaTh XMMHUYECKYHO
vHbopMaLuio, repepabaTbiBaTh €€ W WCII0/Ib30BaTh B COOTBETCTBUU C TIOCTaBJI€EHHOU
yueOHOM 3a/jaueil.

11 KJIACC

[IpeameTHble pe3y/nbTaThl OCBOeHUsi Kypca «OOljas ¥ HeopraHWueckas XUMUS»
OTpa’karoT:

chOpMHPOBAaHHOCTh  TPeJCTaB/ieHWH: O  MaTepuaJbHOM  eAUHCTBE  MUPa,
3aKOHOMEPHOCTSIX W T103HaBaeMOCTU SIBJIEHWM TIPUPOJbl, O MeCTe U 3HAayeHUU XUMHUU B
cUcTeMe eCTeCTBEHHBIX HayK U eé pojv B 00ecrieueHWH yCTOMUMBOTO PAa3BUTHS, B PeIlleHUU
npob/ieM 5KOJIOTHYeCKOH, SHEepPreTUYecKod U TIMINEeBOM 0e30MacHOCTH, B Pa3BUTHH
MeULINHbBI, CO3/JaHUM HOBBIX MaTepHajioB, HOBBIX HWCTOUHWKOB 3HEpPrUu, B obecrieueHuu
pallMOHAIbHOTO  TIPUPOZIOIIO/Ib30BaHMs, B (OPMUPOBAaHMM MHPOBO33peHHsI W 0OIei
Ky/lIbTypbl UYeJ/IOBeKa, a TakKKe JSKOJIOTHUYeCKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/J0POBBIO Y IPUPOJHOM Cpe/ie;

B/laJileHe CUCTeMOW XUMHUYeCKUX 3HaHWW, KOTOpas BK/HOYaeT: OCHOBOIIOJIararoijye
MOHATUSI — XWUMWYECKWM 3/IEMEHT, aTOM, si[pO0 aToMa, W30TOIIbl, 3/IEKTPOHHAss 000J/I0uKa
aToma, S-, p-, d-aTOMHbIe OpOWTanMM, OCHOBHOE U BO30Y)KIEHHOE COCTOSHHS aToMa,
rrubOpUIU3arys aTOMHBIX opbuTaset, WOH, MOJIeKy/1a, BaJ/IEHTHOCTb,
3/1eKTPOOTPULIATE/IbHOCTD, CTeTlleHb OKWUC/IeHHWsl, XMMHUUecKasi CBsi3b (KOBaJleHTHasi, MOHHasl,
MeTa/IyInueckasi, BOJIOPO/{Hasl), KpUCTa/l/inuecKasi peliéTka, XMMUueckasi peakijusi, pacTBOp,
3J1eKTPOJIUThI, HE3JIeKTPOUTHI, 3/eKTPOUTAUeCKas: AUCCOLMaLysl, CTeleHb JUCCOLMaliy,
BOZIOPO/JHBIN TOKa3aTe/b, OKUC/IUTeb, BOCCTAHOBUTE/b, TEIIOBON 3((dEKT XUMUUecKou
peaklii, CKOPOCTb XMMHUECKOW peakluM, XMMHUYeCcKOe paBHOBECHe; TeOPHUH M 3aKOHbI
(Teopusi 3/1€KTPOIMTUUECKON [IMCCOLMalvK, Tlepuoguueckuii 3akoH [].. MeHjeneeBa, 3aKOH
COXpaHeHUsI MacChl BellleCTB, 3aKOH COXPaHEeHUs U TpeBpallleHUs] SHePTUU NPU XMMUUeCKUX
peaklMsX, 3aKOH [IOCTOSIHCTBA COCTaBa BeIeCTB, 3aKOH JEeUCTBYIOLIUX  Macc),
3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XWMWH, MHMDOBO33pEeHUYeCKUe 3HaHUs, JeXKalue B
OCHOBe TIOHMMAaHMsI MPUUMHHOCTA U CUCTEMHOCTH XUMHWUECKUX SIBJIEHUH; COBPEMEHHbIe
rpejCTaB/eHUss O CTPOEHUMM BellleCTBA Ha aTOMHOM, WOHHO-MOJIEKY/ISIDHOM U
HaJMOJIEKYJ/IIPHOM YDOBHSIX; TMpeACTaBAeHUsI O MeXaHW3Max XUMHUYECKUX peakLuH,
TepMOJVHAMUYEeCKUX Y KHWHeTUUYeCKUX 3aKOHOMEPHOCTSX HMX IPOTeKaHus, 0 XWUMUYEeCKOM
paBHOBECHH, PaCTBOpax U JWCIIEPCHBIX chcTeMax; (haKTOJIorMuecKre CBeJieHHUsI O CBOMCTBax,



cocTaBe, TI0JTyuyeHUH U 6e3011acCHOM HCTIOIb30BAHMUH BayKHEHMILINX HeOPraHUUeCKHX BellleCTB B
OBbITY YW TPAKTUUYECKOM JIesTeIbHOCTH UeioBeKa, 00X HayYHbIX MPUHLANAX XUMUYECKOTrO
TPOM3BO/CTBA;

chOpMHPOBAaHHOCTh ~ YMEHUM: BBLISB/STb  XapakTepHble  TPU3HAKU  TOHSTHH,
yCTaHaB/IMBaTh UX B3aUMOCBSI3b, UCI0JIb30BaTh COOTBETCTBYHOLME TTOHATHS MPU ONKUCAHUU
HeOpraHUuecKHX BellleCcTB U UX IMpeBpalieH!l;

chOpMHPOBAHHOCTh YMEHHS UCI0J/Ib30BaTh XUMUUECKYI0 CUMBOJIMKY [/l COCTaBIeHUsI
dbopMyn1 BelllecTB M ypaBHEHUM XUMUUECKUX peaklyii, CHCTeMaTUUeCKyl0 HOMEHKJ/IaTypy
(IUPAC) u TpuBHabHbIe Ha3BaHUS OT/le/TbHBIX Bell[eCTB;

chOpMHPOBAaHHOCTb yMEHUsI OMNpeJeNiATb BaJeHTHOCTb U CTeNeHb OKUCIeHUs
XUMHUYECKUX 3/IEMEHTOB B COeJJMHEHUSIX, BUJ XMMHUUYECKOW CBsI3M (KOBa/leHTHasl, MOHHas,
MeTa/IyInueckKasi, BOJAOPO/IHasI), TUTT KPUCTa/UIMUeCKOW PelIéTKM KOHKPeTHOTO Bel|eCTBa;

c(OpMHUPOBAHHOCTb yMeHHs OOBSICHSATH 3aBUCUMOCTb CBOMCTB BeIL[eCTB OT BUJA
XUMHUYECKOH CBSI3W U THTIA KPUCTA/ITTMUECKOM PeIéTKH, 0OMEeHHBIN 1 JOHOPHO-aKI[eNTOPHBIN
MeXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOM CBSI3U;

chOopMHPOBAaHHOCTh YMEHUH: KIaCcCU(PUIIMPOBaTh: HeOpPraHWUyeckue BelljecTBa MO HX
COCTaBy, XMMUUECKHe peaKLUU IO pa3/IMuHbIM NpU3HaKaM (UMC/Iy U COCTaBy pearvpyrolyux
BeIIeCTB, TeI0BOMYy 3(@eKTy peaklyy, U3MEHEHWIO CTerleHell OKUC/IeHHs 371eMEHTOB,
00paTUMOCTH, y4aCTHIO KaTaJKu3aToOpa U JPYTHe); CaMOCTOSITe/IbHO BbIOMpaTh OCHOBAHUS U
KpUTepUH A1 KnacCU(UKALIMM U3ydaeMbIX BeIeCTB U XUMUUEeCKUX peaKLuii;

chOpMHPOBAaHHOCTh YMEHUSI pacKpbiBaTb CMBIC/ mMepuoAdueckoro 3akoHa . W.
MeH/jefieeBa ¥ [IeMOHCTPHUPOBaTh €r0  CHCTEMAaTH3UDYIOIIYI0, OOBSICHUTENbHYIO U
MPOTHOCTUYECKYH0 (DYHKLINY;

c(hOpMUPOBAHHOCTb YMEHMM: XapaKTepu30BaTb 3JIEKTDOHHOE CTPOeHWe aTOMOB U
MOHOB XHMMHYECKUX 3/IeMEHTOB IepBOr0—ueTBEPTOro nepuojoB Ileproanueckoil cUCTeMbI
O.N. MeHnpeneeBa, MCIIOAb3ysl T[OHATUSA «3HEpPreTUYeCKue YPOBHU», «3HepreTuyeckue
TIO/IlypPOBHU», «S-, P-, d-aTOMHbIE OpPOMTAIN», «OCHOBHOE U BO30Y>KJEHHOE SHEPreTUUYeCKHe
COCTOSIHUSI aTOMa»; OOBSICHATh 3aKOHOMEDHOCTH W3MEHEHHsI CBOMCTB XUMHUUECKUX
3/IeMEHTOB M WX COeJUHEeHWM 1o mepuojaM u rpymmnam [lepuognueckoit cuctembl 1. U.
MeHjieneeBa, Ba/leHTHble BO3MOXXHOCTM AaTOMOB 3JIEMEHTOB Ha OCHOBe CTPOEHUSI WX
3/IeKTPOHHBIX 000/10U€K;

chOpMHPOBAaHHOCTh YMEHHI: XapaKTepu30BaTh (OMUCHIBaTh) OOIMe XUMHUUYECKHe
CBOMCTBA BellleCTB Pa3/IMUHbIX K/IaCCOB, MOTBEPXKaTh CyllleCTBOBAHUE TeHeTUUeCKOW CBSI3U
MeXJy HeOpraHWYeCKMMH BeleCTBAMU C T[IOMOLIbI0 YypPaBHEHUM COOTBETCTBYHOLUX
XUMHUYECKUX peakluii;

c(hopMUPOBAHHOCTb YMEeHUSs pacKpbIBaTh CYILHOCTb: OKUCJ/IUTE/IbHO-
BOCCTAHOBUTE/IbHBIX PEAKI[UM TI0CPe/ICTBOM COCTaBJIeHHsI 3JIEKTPOHHOTO 0OamaHca 3THX
peakiiii; peaki[iii WOHHOrO OOMeHa MyTEM COCTAB/I€HUS UX TIOJHBIX W COKPAIEHHBIX
VMOHHBIX ypaBHeHUM; peakLUd TM/PO/M3a; peakivii KoMriiekcooOpa3oBaHUs (Ha TipuMepe
T'U/IPOKCOKOMIL/IEKCOB LIMHKA U aTFOMUHUSA);

c(OPMHPOBAHHOCTb YMEHUSI OOBSCHATh 3aKOHOMEDHOCTH TPOTEKAHUS XUMHUYECKUX
peakuMii C y4éTOM KX SHEpPreTUUeCKUX XapaKTepUCTHK, XapaKTep W3MeHEeHUs CKOPOCTU
XUMHUUECKOM peaklMd B 3aBUCMMOCTU OT pas/lMYHbIX (aKTOPOB, a TakKe XapakTep



CMeIlleHUs] XUMUYeCKOTr0 paBHOBECHUsI T10J| BJMSHUEM BHEIIHUX Bo3felcTBUl (mpuHLun Jle
[Ilartenbe);

c()OPMHUPOBAHHOCTb yMEHHUSl XapaKTepu30BaTh XMMHYeCKHe peaklUd, Jexalue B
OCHOBe TIPOMBILUIEHHOTO TIOMyYeHWs CEePHOW KHC/IOThl, aMMHaka, OOle HayuyHble
MIPUHLIAIBI  XMMHAYeCKUX TPOU3BO/ICTB; Liesieco00pa3HOCTh MpPHUMEHEeHUs] HeopraHuuecKux
BeIL[eCTB B [IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3pEHHUsI COOTHOLIIEHUSI PUCK-TI0/b3a;

c(OPMUPOBAHHOCTh B/aJeHUs CUCTEMOW 3HaHUII O MeToJax HAy4yHOI'O TO3HaHUs
sIBJIEHUI TIPUPO/IbI — HaO/IOIeHe, U3MepeHre, MOZie/TMPOBaHKe, SKCTIIepUMeHT (peabHbINA 1
MBIC/IEHHBIH), UCII0/Ib3yeMbIX B eCTECTBEHHbIX HayKax, YMEeHUsl IPUMEeHSTh 3TH 3HaHUs TIpU
9KCIIePYMEHTa/IbHOM HCC/Ie[0BaHUM BeILeCTB U Ui OObSCHEHUS] XUMHUECKUX SIB/IEHUH,
VMMEIOIIMX MEeCTO B TIpPUpOjie, NMPAKTUUECKOW [esiTeJIbHOCTU YesioBeKa W B TOBCEHEBHOU
YKU3HUY;

cOpMUPOBAaHHOCTb YMEHHUS] BBISBIATH B3aWMOCBSI3b  XMMHUECKMX 3HaHUH C
MOHATUSAMHU U TIpeJCTaBlIeHUsMH JIDYTUX eCTeCTBEHHO-Hay4HBIX IIpeJMeToB [ Oomee
0CO3HAHHOTO IOHUMaHUs MaTepyanbHOT0 eJUHCTBA MUPa;

Cc(OPMHUPOBAHHOCTb YMEHMsI TPOBOAWTH PacuéThbl: C UCI0/Ib30BaHUEM TOHSATHM
«MaccoBasi I0Jisl Bell[eCTBa B PaCTBOPE» U «MOJIsIpHasi KOHLIEHTPAL[Us»; MacChl BelljeCTBa WIH
o0béma Trasa MO H3BECTHOMY KOJIMUECTBY BeIlleCTBAa, Macce WM 00BEMY OFHOro Wu3
yUaCTBYIOIMX B peaKkL[MM BellecTB; TeruioBoro 3¢dekra peakijyuy; 3Haue€HUsi BOJOPOJHOIO
roKa3aTesisi PACTBOPOB KUCJIOT W 1lefiouedd C WM3BECTHOW CTereHbI0 AWCCOLMALiuM; MacChl
(06BbéMa, KosmMuecTBa BeljecTBa) MPOYKTa PeakLjiu, eC/IM O/IHO W3 MCXOHBIX BeIleCTB JJaHO
B BHU/le pacTBOpa C OrpejleIEHHON MacCOBOH /l0/7lell paCTBOPEHHOI'O BellleCTBa W/M JIJaHO B
130bITKe (MMeeT MpUMeCH); [I0/M BbIX0/la MPO/IyKTa PeakLivi; 00bEMHBIX OTHOLLIEHHUI ra3oB;

Cc(OPMUPOBAHHOCTb ~ YMEHHUI: CaMOCTOSITEJIbHO  TJIAHUPOBAaTb W TPOBOJUTH
XAMHUYECKUA 3KCIepuMeHT (TIpoBefileHWe Ppeakii MOHHOTO oOMeHa, TO/ATBepK/eHne
KayeCTBEHHOTO COCTaBa HEOPraHWYeCKUX BeIleCTB, ONpe/ie/ieHre Cpe/ibl paCTBOPOB BeIlleCTB
C TIOMOLIbI0 MH/WKAaTOPOB, HW3yueHWe BJUSHUS Ppa3MuHbIX (PAKTOPOB Ha CKOPOCTh
XUMHAYEeCKON peaklLMd, pellleHue SKCIepUMeHTa/lbHBIX 3aZiau 1o TeMaMm «MeTauibl» U
«HemeTannmel») ¢ cobmrofieHHeM TIpaBWI 0e30MMacHOTO OOpalljeHHsl C  BeIecTBaMH U
nabopatopHeIM 000pyZOBaHUeEM, (HOPMy/IMPOBAaTh 1ie/ib HMCCIeAO0BaHUs, TPEJCTaBIATh B
pa3inyHoii (Gopme pe3ysbTaThbl SKCMEepUMEHTa, aHa/JM3UpoBaTh W OLeHWBATh WX
JIOCTOBEPHOCTb;

copMUPOBAHHOCTH YMeHUit: COOMI0ATh TIPaBHIa 10J/Ib30BaHUS XMMUYEeCKOU TTOCY0M
U mabopatopHbiM 000py/0BaHMEM, OOpaijeHusi C BeleCTBaMH B COOTBETCTBUM C
VHCTPYKLUSIMA 110 BBITIOJTHEHUIO J1aOOpaTOPHBIX XWMUYECKHUX OTBITOB, 3KOJIOTHYeCKU
1jesieco0bpa3Horo MoBe/ieHust B ObITY U TPYAOBOU [ieSTeTbHOCTU B Lie/ISIX COXpaHeHHUsl CBOero
3/I0pPOBbSI, OKpY)Karollleld TPUPOJHOU Cpefbl U [OCTWXKEHUs €€ YCTOMUYMBOTO pa3BUTHS,
0CO3HaBaTh OMACHOCTb TOKCUYECKOTO [eMCTBUS HA JKMBble OPTraHU3MbI OIpeZeéHHBIX
HeopraHn4ecKuX BelecTB, TOHKMMast CMbICT rokasaresns [TJK;

cpopMUPOBAaHHOCTb YMEHHUM: OCYLECTB/ATh Lie/leHarpaBIeHHbl TOMCK XUMHUeCKon
vH(OpMAaIUY B pa3NWYHBIX UCTOUHMKAX (HayuHas U yueOHO-Hay4Hasi TUTepaTypa, CPeACcTBa
MaccoBoil MH(opmaluu, VIHTepHeT U [pyrue), KpUTUYECKU aHAIM3UPOBAaTh XUMHUUYECKYIO
uHpopMaluto, mnepepabaTbiBaTb €€ M HCMO/Mb30BaTb B COOTBETCTBUM C TIOCTaBIeHHOMN
yueOHOM 3a/jaueil.



TEMATHUYECKOE INTAHUPOBAHUE

10 KVIACC
Ko/muecTBo yacoB
Ne HaumMeHoBaHMe pa3/ie/ioB OnekTpoHHbIe (UG pPOBbIE)
KoHTpo/bHBIE IIpakTHUecKue
0/ | ¥ TeM NporpamMMsbI Bcero oOpa3oBaTe/IbHBIE PecypChI
padoThI padoThI
Paspen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOU XUMHUH
[TpeameT opraHuyecKoi
11 XUMUHU. Teopusi CTpoeHus 3 bubmmoreka LIOK
' OpraHUYeCcKUX COeJMHEeHUN https://m.edso0.ru/d69df650
A. M. bytneposa
Wroro no paszeny 8
Pazpgen 2. YrieBoaopojbl
[IpenenbHbie
2.1 rljle’i,o OpOJbl — ajIKaHbI 5 bubmmorexa [JOK
' Y AOPOA ’ https://m.edso0.ru/d69df650
LIMKJ/I0a/TKaHbl
HernpegenbHble
2.2 TJIeEBOJIOPO/bI: a/lKeHbl 14 1 Bubmmorexa [JOK
' Y AOPOAIBT: ’ https://m.edso0.ru/d69df650
asKaJueHbl, aTKUHbI
53 ApomaTtuyeckue 8 Bubmoteka LIOK
) YTJIEBO/IOPO/IbI (apeHbI) https://m.edso00.ru/d69df650
[TpupoiHbIE UICTOUHUKHA
PHPOA bubmoreka LJOK
2.4 yIJIeBOZOPOZOB U UX 4
https://m.edso0.ru/d69df650
niepepaboTka
2.5 ["anoreHnpousBoHbIe 4 1 bubmoteka LJOK




yT/71€BOJIOPO/IOB

https://m.edsoo.ru/d69df650

Uroro nio pasgeny

35

Pa3pen 3. Kuciopoacoaepikaijyue opraHuyecKkue coeJuHeHUs

bubmiorteka LJOK
3.1 C . D 11
THMPTEL TOeHOT https://m.edso0.ru/d69df650
KapboHusbHbIe
COeIMHeHUsI: abJeru/bl U
A ACTHA bubmoreka IIOK
3.2 KeToHbl. KapOoHOBBIE 21
https://m.edsoo.ru/d69df650
KUCNIOTHL. Cl10KHBIE
3¢upsl. 2Kupbl
bubmoreka IIOK
3.3 Yy 9
FICBOART https://m.edsoo.ru/d69df650
Wtoro no paspeny 41

Pa3pen 4. A3oTcopepikaijyue opraHu4yecKkue coeJuHeHUs

41 AMuUHBI. AMUHOKHCJIOTBI. 12 bubmoreka LIOK
' Benku https://m.edso00.ru/d69df650
Wtoro no paspeny 12
Pa3pen 5. BoicOKOMoOJ1eKy/IipHbIe COeAUHEeHUS

51 BricokoMonekynsipHbie 6 bubmiorteka LJOK
' COeJMHEeHUs https://m.edso0.ru/d69df650
Nroro no pa3peny 6
OBIIEE KOJIMYECTBO 102

YACOB I10 I[TPOI'PAMME




11 K/TACC

HaumeHnoBaHue KoinyecTBO yacoB
Ne OnekTpoHHbIe (UG poBbIe)
Pa3je/ioB 1 TeM KoHTpo/ibHBIE IIpakTH4yeckue
n/n Bcero oOpa3oBaTe/bHbIE PeCypChI
NpOrpaMMbI paboThI paboThI
Paspgen 1. TeopeTrnueckue 0CHOBBI XUMHH
CtpoeHue aToma.
[Tepuoanueckuit
3aKOH U
11 [Teproguueckas 9 bubmoreka LIOK
' crcTeMa https://m.edsoo.ru/2dd57f24
XUMHUYECKUX
snemenTos /1. U.
MeHpeneeBa
Crtpoenue
12 BellleCTBa. 1 1 Bubmoreka LIOK
) MHuoroob6pasue https://m.edsoo.ru/2dd57£24
BeI|eCTB
13 XUmMuyeckKue 19 1 3 bubmoreka LIOK
) peaxiun https://m.edsoo.ru/2dd5724
Ntoro no pa3zpeny 39
Paszpen 2. Heoprannuyeckas XumMus
2.1 | Hemerammr 31 1 3 Bubmorexa LIOK
https://m.edsoo.ru/2dd57£24
2.2 Mertanel 23 1 2 bubmmoreka LIOK




https://m.edsoo.ru/2dd57f24

WNroro no pa3speny 54
Pa3zaen 3. XuMHA U XKU3Hb
MeTozbl MO3HAHUS
bubmmoreka [IOK
3.1 B XUMWM. XUMHUS U 9
https://m.edsoo.ru/2dd57f24
)KU3Hb
Ntoro no pa3peny 9
OBIIEE KOJIMYECTBO
YACOB I1O 102

I[TPOI'PAMME




ITPOBEPAEMBIE HA EI'3 110 XMW TPEEOBAHNSA K PE3Y/IhTATAM OCBOEHMSI OCHOBHOI
OBPA30BATEJ/IbHOM ITPOT'PAMMBI CPEJJHEI'O OBII[ET'O OEPA30BAHUSA

Kop

npoBepsieM

oro

TpeOOBaHU

A

ITIpoBepsieMmble TPeOOBAHKA K MPeJMETHHIM Pe3y/IbTaTaM 0CBOEHHsI OCHOBHOI 00pa30BaTe/ILHOM MPOrpaMMbl
cpejHero oomero oopa3oBaHus

BiiajieHre cucteMoi XMMHUUeCKUX 3HAHUM, KOTOpast BK/IHOYaeT:

1.1

OCHOBOIIO/IAraroIMe MOHATHS (XMMHUYECKUH 371eMeHT, aToM, U30TOIbl, /1eKTPOHHas obosiouka aroma, s-, p-, d-
3/IeKTPOHHBIe OpOMTasM aTOMOB, OCHOBHOE U BO30Y)K[EHHOE COCTOSIHHe aToMa, MOH, MOJeKYyJa, BaJeHTHOCTb,
3/IeKTPOOTPULIATE/IbHOCTD, CTeTleHb OKWC/IeHUsl, XUMUYecKasi CBsi3b (O- U T-CBsi3b, KpaTHbIE CBSI3U), rUOpUM3aLius
aTOMHBIX OpOuWTasel, KpUCTa/yIMuecKass peméTka, MOJib, MOJSIpHas Macca, MOJISIPHBIA 00BEM, MoOJIsIpHast
KOHLIEHTpallMsi, pacTBOPbl (MCTUHHbIE, [UCIIEDPCHbIE CUCTeMbl), KPUCTA/UIOTHPAThl, YITEePOJAHBIA CKeseT,
(GyHKLMOHA/bHAs TPYIINa, pajiiKas, U30Mepbl, CTPYKTypHasi ¢opMmyJ/a, u3oMepusi (CTPYKTypHasi, TeoMeTpuyecKast
(uuc-, TpaHCHU30MepHsi), TOMOJIOTHUECKUH psifi, TOMOJIOTH, YIJIeBOJODPO/bI, KHUCIOPOJ- W a30TCOJeprKalle
coelvHeHus, OMOIOTUYeCKU aKTHBHBIE BelljecTBa (yI/IeBOJbI, KUPBI, O€KH), MOHOMEp, TOJMMEp, CTPYKTYPHOEe
3BE€HO, BBICOKOMOJIEKY/ISIDHbIE COeJMHEHUs], KPeKWHT, pUGOPMUHT, THUIbl XUMUUYECKUX peaklyil (OKUCIUTeTbHO-
BOCCTaHOBUTEJIbHBIE, 9K30- U JHJ0TEPMUUECKHE, PeaKIIud MOHHOTO 0OMeHa, TOMO- U TeTeporeHHble, 0OpaTUMbie U
HeoOpaTHMble), DPacTBOP, 3/M€KTPOJIUTHI, HEINeKTPOJIUTHI,  3MeKTPOJUTAYeCKass AWCCOLMALUsi, CTereHb
JMCCOLIMALIMY, OKUCJ/IMTE/b, BOCCTAaHOBUTE/b, 3/€KTPOJM3, CKOPOCTb XUMHUUYECKOW peakLUH, XUMUYecKoe
paBHOBeCHE)

1.2

TeOpMHM U 3aKOHbI (TeOpUsi XMMHYECKOro CTpOeHusi opraHuyeckux BellectB A.M. BytnepoBa, Teopusi
3/1IeKTPOJIMTUYECKON Juccouyanuu, Ilepuognueckuii 3akoH /[I.V. MeHpeneeBa, 3aKOH COXpaHEHHsI MaccChl),
3aKOHOMEPHOCTU, CUMBOJIMUECKUI SI3bIK XMMHH, MUDOBO33peHUeCKWe 3HaHUs, JieXkalllie B OCHOBe MOHUMaHUs
MIPUUMHHOCTA M CHCTEMHOCTH XWMHUYECKUX $IBJIEHUM, COBDEMEHHbIe Mpe/CTaB/AeHUs] O CTPOEHWH BelllecTBa Ha
aTOMHOM, MOJIEKYJISPHOM Y Ha/IMOJIEKY/IIDHOM YPOBHSIX

1.3

npeacTaB/JI€HUA 0 MEXdHHU3MaX XUMHUUECKHUX peaKuHﬁ, TePMOANHAMHWYECKUX U KWHETUUYECKHNX 3dKOHOMEPHOCTAX UX
IMPOTEKAHUA, O XUMWUUECKOM DABHOBECHH, NUCTIEPDCHBIX CUCTEMAX




(baKTOJ'[Ol"I/IIIECKI/Ie CBe/leHHud O CBOﬁCTBaX, COCTaBe, IIOJIyUYeHHMU U 0e30I1aCHOM HCIT0/Ib30BAHUM BaXKHEMIIINX

14 HEOPraHWYeCKUX ¥ OPraHUYeCKUX BeIIeCTB B ObITY ¥ MTPAKTUUYECKOH /1esITe/TbHOCTH UesIOBeKa
15 o0I1e HayuHble TIPUHIUIBI XUMUUECKOT0 TIPOM3BO/ICTBA (Ha TIpUMepe TIPOU3BO/ICTBA CEPHOUM KHUC/IOThI, aMMHaKa,
MeTaHoJ1a, repepaboTKu HedTH)
2 CdopMHUpOBaHHOCTh YMEHUM BBISIB/SITh:
21 XapaKTepHble MPU3HaKW W B3AMMOCBA3b H3yUeHHBIX TIOHSITUH, TIPUMEHSITh COOTBETCTBYIOILME MOHATHS MpH
OTMCAHUY CTPOEHUSI U CBOMCTB HEOPraHWUYECKUX M OPraHUUeCKHX BellleCTB U UX TpeBpalieHui
29 B3aMMOCBSI3b XUMHUUECKHX 3HAHUH C TIOHSATHSMU U MPe/ICTaBJI€HUSIMH JPYTUX MPeJMETOB /s 60jiee 0CO3HAHHOTO
) TTOHUMAaHMSI ¥ 00BICHEHHUS CYIITHOCTH MaTepHaIbHOTO eIMHCTBA MUPA
3 CdopMHUpPOBaHHOCTL YMEHUS UCM0JIb30BaTh:
HavMEeHOBaHUSI XMMHYECKUX COeIMHeHHWN MeXIyHapOJHOIO COl03a TeOpPeTUUeCKONW M TPUKIAJHOW XUMHUU U
3.1 TpPUBHA/bHbIE Ha3BaHUS BeIeCTB, OTHOCAIIMXCS K HW3YYeHHbIM KjlacCaM OpraHW4YecKuX W HeopraHuyecKux
COoeIMHEeHMI
39 XUMHUUECKYI0 CHMBOJIMKY [Jisl COCTaBjieHHsi (POPMy/sT HeOpraHWYeCKUX BeIIeCTB, MOJIEKY/ISIDHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpAIEHHBIX U CKeJIeTHBIX) (DOpMYJ1 OpraHuYeCcKUX BelljeCTB
4 ChopMUPOBaHHOCTb YMeHHs K/1acCU(UIMPOBATh:
41 HeOpraHWYecKHe BeIecTBa, CAMOCTOSITeNbHO BBIOMPATh OCHOBAHWSI U KPUTEPUH [/ KIaCCU(HUKALIMM H3ydYaeMbIX
’ XUMHUUECKHX 00BLEKTOB
40 OpraHHUuYecKHhe BeIeCTBa, CAMOCTOSITE/IbHO BBIOMpaTh OCHOBAHWSI M KPUTEPUM /ISl K/IACCU(PUKALMA H3ydaeMbIX
’ XUMHYECKHX 00HeKTOB
43 M0 pa3/IMUHbIM TIpM3HaKaMm (YUCIy U COCTaBy pearvpyroliyx BeLecTB, TeIUIOBOMY 3(QQeKTy peakiuu, U3MeHeHUIO
CTerieHel OKUCJIEHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIIMH, YUaCTHIO KaTaarM3aTopa)
ChOopMHPOBAaHHOCTb YMEHMSI XapaKTepU30BaThb 3JIEKTPOHHOE CTPOEHHEe aTOMOB (B OCHOBHOM U BO30YKAEHHOM
5 COCTOSTHMM) U MOHOB XMMUYeCKUX 37eMeHTOB 1 — 4 mepuozoB [lepuoguueckoii cuctemsl .. MeHzeneeBa U ux
BaJIeHTHbIE BO3MOKHOCTH, UCTIO/Ib3YSI TIOHSATHS S-, P-, d-3/IEKTPOHHBIE OPOUTa/IN, JHEPTeTUUeCKHe YPDOBHU
6 CchopMHpOBaHHOCTbL YMeHHUsI OOBSICHATH 3aKOHOMEPHOCTH W3MeHEeHUs] CBOMCTB XUMHUECKUX 3JIEMEHTOB |
00pa3yembIX MU COeIMHEHHH T10 TIePHUO/IaM U TPYIIIamM
7 ChopMUPOBAHHOCTb YMEHHsI COCTaB/ISITh YPaBHEHUSI XUMUUECKUX Peaklii U PaCKPbIBaTh UX CYHIHOCTb:




7.1 OKHCJTUTETbHO-BOCCTAHOBUTEJIbHBIX PeaKLiii TOCPeJICTBOM COCTABJIEHUsI IeKTPOHHOT0 OaslaHCca 3TUX peakLui
79 ypaBHEHUsI peaki[1il pa3/TMUHbIX TUITOB; TIOJIHbIE U COKpAILéHHbIe YpaBHEeHHUsI peakiii IOHHOTO 0OMeHa, yUUThIBast
YCJIOBUS], IPY KOTOPBIX 3TU PeakLMi UAYT N0 KOHLA
7.3 peaklyi TUAPOJIM3a, peakIvii KOMIJIeKCo0Opa3oBaHusl (Ha MpUMepe THAPOKCOKOMITIEKCOB IUHKA W aJTFOMUHUS)
8 ChopMUPOBaHHOCTb YMeHUsI TTOATBEPXK/IaTh:
Ha KOHKDETHBIX IpHUMepax XapakKTep 3aBUCHMOCTH PeaKLMOHHOW CIIOCOOHOCTM OpraHW4YeCKWX COeJUHEeHUH OT
8.1 KpPaTHOCTH M TUIAa KOBaJIEHTHOM CB$I13U (O- U TI-CBSI3U), B3aMMHOTI'0 BJIUSIHUSI aTOMOB U CPYIIN aTOMOB B MOJIEKY/Iax, a
TaK)Ke OT 0COOeHHOCTel peasn3alii pa3/IMUHbIX MEXaHW3MOB ITPOTEKAHUsI PeaKI[|ii
8.2 XapakTepHble XMMUYeCKHe CBOMCTBA BeLeCTB COOTBETCTBYHOILIMMM SKCIEPUMEHTaMU W 3alUCsIMU ypaBHeHUH
) XUMHYECKUX peakiui
CchopMUpOBaHHOCTb yMeHUsSI XapaKTepr30BaThb COCTaB M Ba)KHEMIIMe CBOMCTBA BeLeCTB, MpPUHAJJIeXalluX K
9 orpezie/IEHHBIM KjlaccaM M TpyINaM COeJUHeHMH (TIPOCThIe BelleCTBa, OKCHU/bI, TUAPOKCHABI, COMH; YIJIeBOAOPOAbI,
MpOCThie 3UPBI, CIUPTHI, (DEHONbI, albJeru/ibl, KeTOHbl, KapOOHOBble KHC/IOTHI, CJIOKHBIE 3(UDPBI, >KUPBHI,
YTI€BO/Ibl, AMUHBI, aMUHOKUC/IOTHI, OEJTKH)
10 CdopMUpOBaHHOCTb YMeHUs IPOBOJAUTH PAaCUEThI 10 XUMUUYECKHUM (HOpMyJiaM U YpaBHEHUSIM XUMHUUYECKUX peakLui
C UCMO/b30BaHUEM (PU3MYECKUX BEJTMUMH:
101 Macchl (00BEMa, KOJIMUECTBA BeIeCTBAa) TMPOJYKTA peakld, eC/M OJHO W3 MCXOAHBIX BeIIeCTB JaHO B BH/E
) pacTBOpa C orpe/ieIEHHOM MaCcCOBOM 10716l PACTBOPEHHOTO BeIl[eCTBA WU AHO B U30bITKe (MMeeT MPUMeCcH)
10.2 MacCOBOU Wi 00BEMHOM JI0/M, BBIXO/IA POJYKTA PeaKuu
10.3 TernJI0BOro 3 QeKTa peakLun
10.4 00BEMHBIX OTHOIIIEHUH Ta30B
10.5 10 HaXOXK/|eHUI0 XMMUUYeCcKor (opMyJibl BelljecTBa
BrageHve cucreMol 3HaHMM O METOJlaX HAYUHOI'O MO3HAHUS SIBJIEHWH MPUPO/bI, UCTIOIb3YEMBIX B €CTeCTBEHHBIX
11 HayKax W yMeHUe MPUMEHSITb 3TH 3HaHUs TPU SKCIIePUMEHTaJlbHOM MCC/e/JOBaHUM BeLeCTB U [Jisi 0ObsICHeHUS
XUMHUYECKUX SIBJIEHWH, UMEIOLIMX MEeCTO B IMPHUPOJe, MPAKTUUYECKON JesiTelbHOCTA YelOoBeKa M B MOBCEJHEBHOMU
JKU3HU
CchopMUpOBaHHOCTh yMeHHUsI TIPUMEHSITb (UCI0/Ib30BaTh) 3HAaHUS O COCTaBe U CBOWCTBax BeIeCTB [/t
12 9KCIePUMEHTa/IbHOW TIPOBEPKU TUIIOTe3 OTHOCUTEIbHO 3aKOHOMEpPHOCTeW MNpPOTeKaHUsl XMMUYEeCKUX peakLud U

IMPOTrHO3MPOBAHMUSA BO3MOXXKHOCTeH UX OCyIIeCTBJ/IEHUS; CHCTEMHbIE XHWMWUYECKHE 3HdHUWA [JId 00BsSICHEeHUS U




TIPOTHO3UPOBAHUS SIBJIEHWH, HMEIOIIUX eCTeCTBeHHOHAyUHYl0 TpPUPOJY; AJi1 TPUHSTUS TPaMOTHBIX pelLleHUi
1ipo0J/1eM B CUTYaIUsIX, CBSI3aHHBIX C XUMUEH

13

CchopmMUpoBaHHOCTb yMeHUsI TIJITAHUPOBaTh M TIPOBOAUTHL XMMHUUYECKUI SKCIepUMeHT (To/iyueHre U U3yueHue
CBOMCTB HEOPraHUUeCKUX U OpPraHUuYecKUX BellleCTB, KaueCTBEHHbIe DeaKLMu YI/IeBOJ0PO/JOB Pa3/IMUHbIX KIacCOB
U KHUCJIOPOACOZep)KallliX OpraHUuUeCKWX BeIecTB, pellleHWe SKCIepUMeHTa/lbHBIX 3a/lad TI0 pacrio3HaBaHUIO
HeopraHMueCcKuX M OpraHWYecKHX BellecTB) C CcoO/oeHreM mpaBuil 6e30macHOro oOpallleHusi C BelljeCTBaMU U
nabopatopHbIM 000py0BaHMEM; (OPMYJHUPOBATH L€/ WCC/IeOBAHUs; TIPeACTaB/ISATb B pa3iuuHON (opme
pe3yJbTaThl SKCIIePUMEHTa, aHa/IM3UPOBaTh U OLIeHUBATh UX I0CTOBEPHOCTh

14

CchopMHUPOBaHHOCTb YMEHHSI OCYLIECTB/IATh Le/IeHarpaBIeHHbId MMOUCK XUMUYeCKOW WH(OpPMAaliK B pa3IdYHbIX
HCTOUHHWKaX (HayuHast ¥ yueOHO-Hay4Hasl TMTepaTypa, CpeiCTBa MacCOBOM MH(popMalyy, ceTh VIHTEpHET | /IpyTHe),
KPUTUYECKH aHa/M3UPOBaTh XUMUYECKyr0 HH(opMalvio, miepepabaThiBaTh €€ W KCIO/Ib30BaTb B COOTBETCTBUU C
TIOCTaBJ/IEHHOW yueOHOM 3ajaueid

15

CchopMUPOBaHHOCTh YMeHHUSI TIPOTHO3MPOBaTh, AHAAM3UPOBaTb M OlleHWBaTh WHQPOPMALMI0 C TIO3ULIUN
9KO0JIOTUUECKOM 0e301acHOCTH MOC/IeACTBUN OBITOBOM UM MPOW3BOJCTBEHHOM eATebHOCTH Ue/IOBeKa, CBSI3aHHOM C
repepabOTKOl BelliecTB; ChOPMUPOBAaHHOCTb YMEHWM OCO3HABATh OMACHOCTh BO3ZIEHCTBUS HA KMBbIE OPraHU3MBbI
OTIpe/ie/IEHHBIX BEILeCTB, TOHUMAasi CMBIC/ TIOKa3aTessi MpeJie/IbHON AOMyCTUMOM KOHLIEHTpALUK, W TIOSICHATh Ha
npUMepax Crioco0bl YMEHbIIEHHsT ¥ TIPeIOTBPAITIEHHs] KX BPEJJTHOTO BO3ZIEHCTBYsI HA OPraHW3M UeJIoBeKa




IIEPEYEHD 3JIEMEHTOB COJEPXAHWSA, ITIPOBEPAEMBbIX HA
EI'D 11O XUMHHN

Kop

IIpoBepsieMblii 371IeMeHT CO/iep)KaHHus

1

TGOPETI/I‘-IGCKI/IE OCHOBBI XUMHWHU

1.1

Ctpoenne  BemjectBa. CoBpeMeHHasi  MOJe/lb  CTPOEHWS  aToMa.
PacnipesienieHrie 3/1eKTPOHOB 10 HepreTuueckuM ypoBHsM. Kiaccudukariys
XUMHAYEeCKUX 3/ieMeHTOB. OCOOHHOCTU CTPOeHHUsl YIHepreTHUeCKuX ypOBHel
aToMoB (s-, p-, d-anemeHTOB). OCHOBHOe U BO30YXKAEHHOE COCTOSHUS
aTOMOB. D7IeKTPOHHAasi KOH(Urypaiusi aToMa. BaseHTHbIe 371eKTPOHBI

1.2

Ilepuoguueckast cucrtemMa XWMHUUeCKUX 3ieMeHTOB .M. MeHpeneesa.
®usnueckuii cmblca [lepuoguueckoro 3akoHa [1.M1. MenpeneeBa. I1prunHbl
Y 3aKOHOMEPHOCTHU WU3MeHEeHHUs] CBOWCTB 3/1eMEHTOB M HUX COeAMHEHWH 110
rnepuoZam M rpymnmnam. 3aKOHOMEPHOCTH B HM3MeHEHHWH CBOMCTB MPOCTHIX
BellleCTB, BOJOPOAHBIX COeZIMHEeHUM, BBICIIMX OKCHU/OB U THPOKCH/IOB

1.3

BasieHTHOCTB. DJIEKTPOOTPULIATETbHOCTh. CTerneHb OKUC/IeHUs

1.4

Bugpl xumuueckod cBsi3M  (KOBaJleHTHasi, HWOHHas, MeTa/ldyeckKas,
BOJIOPOAHAs) W MeXaHW3Mbl eé oOpa3oBaHus. MeXXMOJEeKYIspHbIe
B3aUMO/enCTBUs. BellecTBa MO/eKyJ/IIPHOIO U HEMOJIEKYJ/IIPHOTO CTPOEHMUSL.
Tunel KpUCTA/VTMUECKUX PeLlETOK. 3aBUCHUMOCTh CBOMCTBA BeLeCTB OT TUIa
KDUCTa/IJTMYECKOU PelIETKU

1.5

Xumunueckasi peakiusi.  Kiaccudwukaums — XUMUUECKHMX — peakluil B
HEeOpraHUueCKOM M OpraHWYeckKOW XWUMHU. 3aKOH COXpaHeHWsi MacChl
BellleCTB

1.6

CKOpOCTb peaklyy, eé 3aBUCMMOCTb OT pa3UyHbIX ()aKTOpPOB

1.7

TenioBble 3¢(eKTbl XMMUYECKUX peakluil. TepMOXUMHUYeCKHe ypaBHEHUs

1.8

Ob6patuMble peakiyyd. XvMHUYecKoe paBHOBecue. PakTophbl, BAUSIOL[HE Ha
COCTOsTHHMe XUMHYecKoro paBHoBecust. [Ipuniun Jle [laresibe

1.9

OnekTponutuueckasi auccoruanus. CunbHble W c/labble  3/IEKTPOJIUTHI.
Cpena BOAHBIX pacTBOPOB BeIeCTB: KHC/Ias, HeWTpasbHasi, Lie/0uyHasl.
CreneHb AuccorMaliiy. Peakiiny HOHHOTO oOMeHa

1.10

I'mpponus coneli. VMloHHOe mpou3sBefieHVe BOJbl. BOZOPOAHBIN MOKa3aresb
(pH) pacTtBOpa

1.11

CriocoObl  BBIpO)KEHHSI  KOHLIEHTPALIMM ~ PacTBOPOB:  MaccoBasi  JIOJist
PacTBOPEHHOIO BellleCTBa, MOJsSpHasi KOHLleHTpauus. HaceljeHHble U
HeHachlll[eHHbIe PAaCTBOPbI, paCTBOPUMOCTh. Kpucranioruaparsl

1.12

OxKuC/IMTe/IbHO-BOCCTAaHOBUTEIbHBIE peakliuu. [1oBeieHre BellleCTB B cpefax
C pa3HbIM 3HaueHreM pH. MeTopl 371eKTPOHHOTO OasiaHca

1.13

DJIeKTPOJIU3 PACTBOPOB M PACIJIABOB COJIEH

OCHOBBI HEOPraHUUECKOU XUMUU

2.1

Knaccudukanus HeopraHu4YecKux COeJMHEeHUH. Homenkiatypa
HeOpPraHWYeCKUX BelleCTB

2.2

XHWMHUUeCKHe CBOMCTBA Ba)KHEMILIMX MeTasuioB (HaTpWM, Kaaui, Kasbluy,




MarHui, amtOMUHUH, I[UHK, XpOM, Keyle30, Me/ib) U uX coefuHeHu. OO1mme
C1IoCco0ObI OJTYUeHHSI METAJITIOB

2.3

XHWMHUUeCcKHe CBOMCTBA Ba)KHEMIIMX HeMeTasIoB (rajoreHoB, Cepbl, a30Ta,
dochopa, yriepojja U KpeMHHs) U UX CoeAUHeHUM (OKCH[OB,
KMCJIOPO/ICOZIepyKalliuX KUCIOT, BOAOPO/HbBIX COeJUHeHNI)
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I'eHeTHueckas CBsI3b HEOPraHUUECKUX BeIlleCTB, MPUHAJJIeKalluX K
pas3/IMYHbIM KJ1accam

2.5

Npentudukaiys HeopraHnueckux coefrHeHui. KauecTBeHHbIe peakijuu Ha
HeopraHvuecKyre BellecTBa ¥ MOHbI

OCHOBBI OPraHUYeCKON XUMUU

3.1

OCHOBHBIE TIOJIOXKEHUSI TEOPUHM XUMHUUYECKOTO CTPOEeHUs] OpraHUYecKux
coenuHeHuii A.M. bBytnepoBa. YT/epofHbIi CKeleT OpraHU4ecKou
MoJieKy/bl. KpaTHOCTb XMMHYECKOW CBSI3U. S- U P-CBSI3U. Sp3-, sp2-, Sp-
rubpuansaimu  opOutaneli aTroMoB yryiepojia. 3aBUCHUMOCTb CBOMCTB
BelIeCTB OT XMMHUYEeCKOro CTpoeHHus1 MoJieKy. ['omosioru. I"omonoruyeckuii
psifi. VI3omepusi U u3oMepbl

3.2

[MonstTe o ¢yHKUMOHAMEHOW rpyrire. OpueHTal[MOHHbIE (P EKTHI
3aMeCcTUTeIeu

3.3

[MpexncraBneHue o knaccMduKalMi OpraHduyeckux BellecTB. HomeHKaTypa
OpraHWYecKHUX COeJJMHeHUM (CHhcTeMaThueckasi) WU TPUBUAJIbHbIE Ha3BaHUS
Ba)KHEMILIMX MpeJiCTaBUTe el K1acCOB OPraHUYeCcKrX BelleCTB

3.4

CBoboiHOpaZMKaNbHBIA U WOHHBIM MexXaHU3Mbl peakuuu. [loHATHE O
Hykseoduse u ssektpodusie. [TpaBunio MapkoBHuKOBa. [1paBumo 3aiireBa

3.5

AJIKaHBbI. XUummnyeckue CBOMCTBa a/IKaHOB: rajoreHUpoBaHue,
Jlerp¥poBaHie, TepMUUYeCKoe pasJioKeHre, KPeKUHI, HW30MepUu3aLius,
ropenue. [lonyyenue ankaHoB. ILluknoankanel. Crenuduka CBOWCTB
LIMKJ/I0A/IKAHOB C MaJslbiM pasMepoM LMK/aa. Peakuuu npucoefvHeHUsI U
PaIMKaIbHOI0 3aMeLleHHUs

3.6

AJKeHBI. XumHueckue CBOWCTBa: peakLuu NIpUCOeJUHEeHNS
(ranoreHrpoBaHue, TWPUPOBaHKe, THWJpPOrajoreHupoBaHWe, TujparaLus),
rOpeHws], OKUCIeHHUs U TIoMMMepu3arui. [IpombiiiieHHbIe U 1abopaTOpHbIe
Croco0bl OTYYeHHsl a/IKEHOB

3.7

AnkagyeHbl. XMMUUeCKUe CBOMCTBA ajKaZMeHOB: peakLMy MpUCOeJUHEHUS
(ruapupoBaHue, raloreHMpoBaHNe), TOpeHus 1 oanuMepusanuu. Ilonyyenve
aJIKa/IneHOB

3.8

AJIKVHBL. XrMHuueckue CBOICTBA: peakLuu TIpUCOeIMHeHUs
(rasoreHMpoBaHre, TUAPUPOBAaHWe, TUJpaTalusi, THUAPOrajJoreHHpOBaHUe)
Kak Croco0 To/yuyeHUss TIOMMEPOB U JIDYTUX TI10JIe3HBIX TIPOAYKTOB.
Peakun 3aMelLL|eHuUs. ['openune alieTu/IeHa KakK UCTOYHUK
BBICOKOTEMIIEPATYPHOIO IUlaMeHU [I1 CBapKM U pe3Ku MeTasljioB.
[IpuMeHeHue aljeTu/IeHa

3.9

Apenbl. Xumuueckue CBOWMCTBa OeH30/1a: peaklUd 3eKTPOPHUILHOTO
3aMelleHus], TIPUCOeJUHeHUs (THpPUPOBaHUe, rajJloreHUpoBaHue). Peakius
ropennst. OcoO€HHOCTH XUMUYEeCKHUX CBOMCTB To/yosa. [Tonyuenne 6eH3oma.
Oco0eHHOCTH XUMUYECKHUX CBOWCTB ctuposia. I[losvMepu3alyisi CTUPOJIA.




Croco0bl MOJIy4eHHs 1 TIIpUMeHeHKe apOMaTHYeCKUX YI1eBOA0pO40B

3.10

Crinptel. IlpesesibHble OfHOATOMHBIE CIUPTHI. XHMMHYeCKHWe CBOMCTBa:
B3aUMOZIEHiCTBe C HaTpUeM KakK Crocod yCTaHOBJEHUs Haluuus
TMJPOKCOTPYMIbI, C TajJOreHOBO/IOPOJAMH KakK Croco0  TOmydeHHUs
pacTBOpuTe/iell, BHYTPU- U MEXMOJIeKyJsipHasl Jerujparauus. Peakuys
ropenus. [TomydyeHue sTaHosa: peakiust OpO’KeHUsI TJIFOKO3bI, THApATaLVs
3TW/IeHa. OTWIEHIVIMKO/Ib W [JIMLIePUH Kak IIpe/ICTaBUTe/IU IIpefie/IbHbIX
MHOI'0aTOMHBIX CITUPTOB

3.11

®eHon. XyuMuueckue cBoiicTBa (eHosa (peaklvuyd ¢ HaTpueM, TUAPOKCUZOM
Hatpus, bpomom). ITonyuerne deHomna

3.12

Anbneruapl.  XUMHAYeCKWe ~— CBOWCTBA  TIpeZiesibHBIX  ajib/IeTU/IOB:
T'MIPUPOBaHe; KaueCTBEHHbIE PeaKIMKM Ha KapOOHU/IbHYO TPYIINY (peakiys
«cepebpstHOrO 3epkasia», B3auMogeiictBue ¢ rtHapokcuaom wmeau (II).
[TonyueHve mpefe/NbHBIX albJeTUOB: OKWUCAeHWe CIUPTOB, THApaTaLs
arleTusieHa. AILIeTOH Kak Tpe/CTaBUTeb KeTOHOB. OCOOEHHOCTU peakLuu
OKMCJIeHHUsI alleTOHa

3.13

Kap6oHoBbIe KUCIOTBI. XUMHUUECKHEe CBOWCTBA TMPe/e/IbHbIX OZJHOOCHOBHBIX
KapOOHOBBIX KUCTOT. OCOOEHHOCTM XUMHUECKUX CBOMCTB MYypaBbHUHOU
KUCIOThL. [loslyueHWe TipeZie/bHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCJIOT:
OKMCJIEHHE a/IKaHOB, aJKeHOB, MepBUYHbIX CIIUPTOB, ajibJeruoB. Briciive
ripefie/ibHbIe U Herpezie/ibHble KapOOHOBbIE KMC/IOThI

3.14

Cnoxnble 3¢upbl U kupbl. CriocoObl TIOMYYeHHs] C/IOKHBIX 3(HUPOB.
ObparuMocTh peakuuu 3Tepu¢uKaryi. IIpuMeHeHNe CI0KHBIX 3(UPOB B
MUIIeBOM Y Nap(OMepHOU MPOMBIIIEHHOCTH. JKUPbI KaK CJIOXKHbIE 3(PUPEI
TJIMLIEPYHA Y BBICIIMX KapOOHOBBIX KMCIOT. XMMHUYeCKHe CBOWCTBA YKUPOB:
r'U/pUpoBaHue, OKUcaeHre. ['Maposn3, WaM OMblIeHUe, )KUPOB Kak Crocob
MIPOMBILIJIEHHOTO TIO/yueHHsl COJied BBICIIMX KapOOHOBBIX KHUCIOT. Mbina
KaK COJIM BBICIIUX KapOOHOBBIX KUC/IOT

3.15

XyWMUUeCKHe CBOMCTBA TJIFOKO3bI: peaklMM C ydacTheM CIUPTOBBIX U
aJIbZIETUIHOM TPYIIT U MOJIOYHOKHC/IOe OpokeHue. [IpriMeHeHHe TJIFOKO3BI,
eé 3HaueHMe B J>KU3HeJeATeIbHOCTHM OpraHvsMa. /lyucaxapuzibl: caxaposa,
MajbTO3a. BoccTaHaB/nvBaKwIMe W HEBOCCTAaHAB/IMBAKOLIME [HCaXapU/pbl.
I'mpponus pucaxapuzoB. Ilosmucaxapuzbl: Kpaxmai, riaukoreH. CTpoeHue
MakpOMOJIeKyJ1 KpaxmaJsa, TJIMKOreHa Y L[e/UT0/103bl. PU3nueckrue CBOMCTBA
Kpaxmaja M Le/UIl0/Io3bl. XMMHUYeCKHMe CBOMCTBa KpaxMmasa: TUZpOJIn3,
KaueCTBeHHasl peakUusi C HOJAOM. XHWMHUYeCKHMe CBOMCTBA LIeJITHOJIO3bI:
TUIpO/U3, To/yueHHe 3(UPOB Liesuito/o3bl. [loHsATHe 00 MCKYCCTBEHHBIX
BOJIOKHaX (BMCKO3a, al[eTaTHbBIN 111E/IK)

3.16

AmuHBI. AMHMHBI KakK OpraHMYecKhe OCHOBaHUS: peaklUM C BOJOM,
KUCJIOTaMH, peaklivs ropeHUsi. AHWIMH Kak Ipe/CcTaBUTe/lb apOMaTHUYeCcKuX
aMMHOB. XMMHMUeCKHe CBOWCTBAa aHWIMHA: B3aUMOJENCTBHE C KHMCJIOTaMH,
OpoMHOI1 BOZOM, oOkucieHue. IlonmyueHWe aMHHOB —alKUIMPOBaHUEM
aMMMaKa M BOCCTaHOBJIEHHEM HUTPONPOM3BOAHBIX YI/I€BOLOPOZOB

3.17

AMUHOKUCIOTBI U OenKr. AMUHOKHUC/IOTHI KakK aM(OTepHbIe OpraHuYecKue
coepuHeHusi. OCHOBHble aMUHOKUC/IOTBI, 00Opa3ytoiiye 6enku. XuMuueckre
CBOWCTBa 0O€/IKOB: THPOJU3, JeHaTypalys, KaueCTBeHHble (IIBETHBIE)




peakiuy Ha Oesiku

3.18

CrTpoeHre U CTPYKTypa I0JIMMEPOB. 3aBUCUMOCTb CBOMCTB TOJMMEPOB OT
cTpoeHusi MosieKyn. OCHOBHBIE CITOCOOBI TOTy4YeHHUs] BbICOKOMOJIEKY ISIPHBIX
CoeIMHeHUI: peakiu NoJIMMepu3aliuu U TIOJUKOH/IeHCALUHU.
Knaccudukaiiyisi BoJIoKOH

3.19

N penTrdukaiys opraHiuecKux coeiiHeHui. PeliieHne
9KCIepUMeHTaIbHbBIX 3a/lay Ha pacrio3HaBaHUe OpraHUueCKUX BelllecTB

3.20

I'eHeTHUeCKas CBA3b MeXAy KilaCCaMK OpraHMYeCKHUX COQAHHEHHIZ

XUMHUA U KU3HDb

4.1

XuMusi B MOBCeAHEBHOM >ku3HM. [IpaBusa Ge3ormacHOi paboOTHI C eKUMH,
TOPIOYMMH U TOKCHUHBIMU BellleCTBaMH, CPe/ICTBAMU ObITOBOM XMMHUHU

4.2

XyUMHUsl U 3/I0pOBbe. XUMHSI B MeAULIMHe. XUMHSI U Ce/IbCKOe XO3SIMCTBO.
X¥MHsL B POMBIIIEHHOCTU. XUMUS U SHEpPreTHKa: NPUPOAHbIN 1 MOy THBIN
He(dTAHOM Ta3bl, UX COCTAaB U HcCronb3oBaHue. CoctaB HehTH U eé
nepepaboTKa (TIPUPOZHbIE HCTOUYHUKU YTJIEBOZIOPO/IOR)

4.3

XUMHsi ¥ 9KOJorUsl. XUMHUYeCKoe 3arpsi3HeHHe OKDY’Karolljel cpefibl U ero
nocnescTBusi. OxpaHa ruzipocdepsl, TOYBbl, aTMOC(ephl, GJiophl U dayHbI OT
XMMHUYECKOro 3arpsi3HeHus. [Ipo6sieMa OTXOJOB M TIOOOYHBIX TPOJAYKTOB.
AlbTepHaTHUBHbIE HCTOUHHKH SHEPTUH

4.4

OO6mye TipeAcCTaB/ieHHWsT O TIPOMBIIUIEHHBIX — CIIOCO0ax — MOJIyuYeHust
XUMUUECKUX BelleCcTB (Ha TMpuMepe T[POU3BOJCTBA aMMHaKa, CepHOU
KUCIOThI). YépHagd ¥ UBeTHas MeTa/typrus. CTekJo YW CWUIMKaTHas
MPOMBILLIEHHOCTh. [IpoMbliiyieHHasi opraHudeckass xumusi. CbIpb€ s
OpraHUyeCcKOU MPOMBIIIEHHOCTH

Tunel pacuéTHBIX 3aau

5.1

PacuéThl MacChl BelllecTBa WM 00bEéMa ra3oB 10 U3BECTHOMY KOJTMUECTBY
BellleCTBa, Macce Wir 00bEMY OJJHOTO M3 YUACTBYIOIIUX B PeaKlMy BEleCTB

5.2

Pacuétsl TerioBoro 3¢ dexTa peakiyuu

5.3

PacuéThl 00bEMHBIX OTHOIIEHHH Ta30B MPH XUMUUECKUX PeaKIUsIX

5.4

PacuéTsl Maccel (06bEMa, KOMMYeCTBa BeleCTBa) MPOAYKTOB PeakIyiu, eciii
OJTHO M3 BeILeCTB JJaHO B U30bITKe (MMeeT PUMecH)

5.5

Pacuétbl MaccoBo# Wi 00BEMHOM ZI0/TM BBIXO/a IPO/IYKTA PeaKIuKU OT
TeOopeTUUeCKU BO3MOXXKHOTO

5.6

PacuéTtel Maccel (00bEMa, KOMUYeCTBa BelleCTBa) MPOAYKTA PeaKL[|iH, eCi
OJJHO U3 BelLleCTB [JaHO B BU/le PacTBOpa C OIpe/ie/IéHHOW MacCOBOU floyei
PacTBOPEHHOIO BellecTBa

5.7

PacuéTel € Mcronb30BaHWEM MOHATUW «MaCcCoBast [j0Jis1», «MOJIsIpHast
KOHLIEHTpalMs1», «PaCTBOPUMOCTb»

5.8

HaxoxaeHre MoneKyasipHOU (hopMyJibl OpraHUYeCcKOTo BelljecTBa 110 ero
TIJIOTHOCTUA U MaCCOBBIM [I0JISIM 3/IEMEHTOB, BXOZSIIIUX B €r0 COCTaB, WJTH 110
TIPOZIYKTaM CrOpaHusl




YUYEBHO-METOJUYECKOE OBECIIEYHEHUNE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIbI /I YUEHUKA

» Xumus; 10 knacc. yrinybaenHoe o6yuenve Epemun B.B., Ky3emenko H.E.,
Tepenun B.U. u ap.; moa pepakiueii JlyauHa B.B. ObiijecTBo ¢
OrpaHUYEHHOW OTBETCTBEHHOCTHIO «JPODAx»; AKIMOHEepPHOE 00IIIeCTBO
«3patenscTBO «IIpocBelenye»

 Xumus; 11 knacc. yrinybseHHoe ooydyenue Epemun B.B., Ky3bmenko H.E.,
Ipo3aos A.A., u ap.; oA pegakiueii Jlyauxa B.B. O61ijecTBo ¢
OrpaHUYEHHOW OTBETCTBEHHOCTHIO «/IPODA»; AKIMOHEPHOE 00ITIeCTBO
«3parenbcTBO «IIpocBeleHre»

METOJUYECKUWE MATEPUAJIBI V11 YUUTEJIA

YMK «Xumust. 10 knacc. YriyOnéHHbIN yPOBEHb»

1. Xumus. 10 knacc. YuebHuk: yriy6. ypoBenb (aBTopsl O. C. I'abpuessi, 1.
I'. OctpoymoB, C. A. CnasikoB).

2. MeTtoarueckoe nmocobue Ajist yunuTesisi K 3aBepIIEHHOM MpeIMeTHON

muanK yae6HuKoB O. C. NabpuensiHa u ap. «Xumust. 10 Kimaceo», « Xumus. 11
Ksacc». Yry6 néHHeii ypoBeHb (aBTopbl O. C. I'abpuensH, U. I'. OctpoyMoB,
C. A. Cnagkos).

3. MeToauueckue 1oypouHbie pekomeHaiuu. 10 kinacc. YrayO6néHHbIM
ypoBeHb (aBTopbl O. C. INabpuesnsn, U. I'. Octpoymos, A. H. JIéBkuH, C. A.
CrnagkoB).

YMK «Xumust. 11 k1acc. YriaybnéHHBINA YPOBEHb»

1. Xumus. 11 knacc. YuebHuk: yriy6. ypoBens (aBTopel O. C. I'abpuessi, 1.
I'. Octpoymos, A. H. JIékuH, C. A. CnagkoB).

2. MeTtorueckoe 1mocodue jist yUuuTe isl K 3aBepIIEHHOM MpeIMeTHOMN JINHUU
yue6HUKOB O. C. I'abpuensana u ap. «Xumus. 10 kmacc», «Xummus. 11 kmace».
Yrny6 nénnbiit ypoBeHs (aBTopbl O. C. NabpuensH, U. I'. Octpoymos, C. A.
CrnagkoB).

3. MeToauueckue MOypouHble peKoMeHaiuu. 11 knacc. YrayO0neHHbIN
ypoBeHb (aBTopbl O. C. INabpuesnsn, U. I'. Octpoymos, A. H. JIéBkuH, C. A.
CnaznkoB).

IIVPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChI CETU
NHTEPHET

EnvHas kostekuus 1udposbix obpa3oBarenbHbIX pecypcoB (EK LJOP) —
http://school-collection.edu.ru. Cozmep>kut pasHooOpa3Hbie yueOHbIe
MaTepuaJsbl B 37IeEKTPOHHOM (hopMe — JOKYMEHTBI, TIpe3eHTal|H, 3J1eKTPOHHbIe
TabmLIbI, BUJeodparMeHThbl, aHUMaLMOHHbIE POJIMKU U JIP.



bubsmoTeka 1iudpoBoro odpasoBarenbHOro KoHTeHTa (LIOK) —
https://lesson.edu.ru/ Coziep>KUT KOJUIEKI[HIO OH/IaH-YPOKOB 10 W3y4YaeMbIM
TeMaM U pa3jiesiaM Kypca XUMHUU

BupTtyasnbHbie 1abopaTopHbIe U TTpakTHUeCKye paboThl Ha yriyb/ieHHOM
ypoBHe cpefiHero obiijero obpa3oBanus https://content.edsoo.ru/lab/

dokchopa. Yuebnuk. https://foxford.ru/wiki lHTepHeT-3HIMK/IONIE NS TI0
IIIKOJIbHBIM MpeIMeTaM OT OHJ/IaMH-IITKOJIBI «DoKchopay.
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