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ITOSACHUTEJIbBHAS 3AIINCKA

Pabouas riporpamMma 1o XMMHUM Ha YPOBHe cpejHero obiijero obpa3oBaHMs
pa3pabotaHa Ha ocHoBe PezepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «0O06
obpa3zoBanuu B Poccuiickoit Peaepaiin», TpebOBaHU K pe3y/bTaTaM OCBOEHUS
degepanbHOI obpa3oBareibHOI ITPOrPaMMBI CpeHero o0111ero
obpazoBanus(POIl COO), npeacraBieHHbIX B PefepasbHOM TOCYJapCTBEHHOM
obpa3oBaresmbHOM ctaHzapre COO, ¢ yuérom KoHOemiumy TperojaBaHus
yuebHOTO mpeaMeTa «XuMus» B 0Opa3oBaTeNbHBIX OpraHu3alusx Poccuiickoit
denepaliy, peanu3yHIIMX OCHOBHbie 0Opa3oBaTe/lbHble TIPOrPaMMbI, U
OCHOBHBIX TIONOKeHUU «CTpaTerud pa3BUTUSI BOCIUTaHUS B PoccUUCKOU
denepanuu Ha Tniepuof, A0 2025 roga» (Pacnopsbkenuve IlpaBurtenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHUSI Ha ypOBHE YI/IyO/JIEHHOTO W3y4YeHHWs 3aHMMaeT Ba)KHOe MeCTO B
CHUCTeMe eCTeCTBeHHO-Hay4yHOro oOpa3oBaHus yuamumxcsi 10-11  kmaccos.
W3yueHue rmipeameTa, peanvM3yeMoe B YCJIOBUSAX U @epeHLIMPOBaHHOIO,
npodunbHOr0 0O0yueHHsi, TpU3BaHO obecreunTh 001e00pa3oBaTe/NbHYI0 U
OOIeKYy/IbTYPHYIO TIOJTOTOBKY BBIMYCKHUKOB IIKO/bI, HEOOXOAWUMYIO /st
afianTalyy Ux K OBICTPO MEHSIOIUMCST YCIOBUSIM >KU3HH B COI[MYMe, a TaKxXKe IS
MIpoJ0/DKeHNsT 00ydeHHss B OpraHuM3alusx mnpodeccruoHanbHOr0 obpa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCS OJHOW M3 NPUOPUTETHBIX AUCLIUTLIVH.

B mporpaMMme 10 XUMWM Ha3HaueHUWe TMpeAMeTa «XUMUS» [OaydaeT
MoJpOOHYI0  MHTEpTpeTaliii0 B COOTBETCTBUM C  OCHOBOIIOJIATAIOL[UMU
nosiokeHusiMu PI'OC COO o B3auM0OOOYC/IOB/IEHHOCTH 1iefleid, COfep>KaHuUs,
pe3y/ibTaTOB 00yueHMs: M TpeOOBaHMN K YPOBHIO TOATOTOBKH BBIMTYCKHHKOB.
CBUIeTeNIbCTBOM TOMY SIB/SIFOTCSI CJIe/IyIOIMe BBIMOJIHSEMble TIPOrPaMMOM 10
XUMUU QYHKLIAN:

e MH(POPMAIIMOHHO-METOINUEeCKasl, peayr3alis KOTOpod obecrieurBaeT
ToJiyueHue TIpeJCTaBleHUss O IefsX, CO/lep>KaHud, oOIiei cTpaTeruu
o0yueHusi, BOCTIMTAHUS U Pa3BUTUsI 00yUaroluXcs CpeficTBAMU MpeaMeTa,
M3yuaeMoro B paMKax KOHKPeTHOI0 Mpoduis;

e OpraHMU3aLlMOHHO-TI/IAHMPYIOLLas, KOTOpas rpelyCMaTpuBaeT
omnpezie/ieHre: TIPUHLMIIOB CTPYKTYPHUPOBAHUSA M I10C/Iel0BaTe/IbHOCTU
M3ydeHusi yueOHOTO Marepuasa, KOJTMUECTBEHHBIX M KaueCTBEHHBIX ero
XapaKTePUCTUK; TOAXO0A0B K (DOPMUPOBAHUIO COJl€pP>KaTe/lbHOM OCHOBBI
KOHTPOJII U OIleHKHM 00pa30BaTe/IbHbIX JOCTIKEHHM O0YyJarouxcs B
paMKax WTOTOBOWM aTTecTalud B (opMe eAuHOTr0 TrOCyAapCTBEHHOIO
5K3aMeHa Mo XMMUH.

[Tporpamma Ajisi yriy6/18HHOTO U3yUeHHUs] XUMUU:



e yCTaHaB/IMBaeT WHBApHWaHTHOe TIpeIMeTHOe CojepkaHue, obOsi3aTenbHOE
1T WU3yueHHsT B paMKaxX OT/enbHbIX Mpoduael, IpeaycMaTpruBaeT
pacripefie/ieHe W CTPYKTypHMpOBaHHWE ero I0 KjaccaM, OCHOBHBIM
CoieprKaTe/IbHBIM JIMHUSIM/pa3/iesiaM Kypca;

e [aéT TpUMepHOe pacripefiesieHe y4uyeOHOTO BpeMeHU, PeKOMEHyeMOTIo
JJIS1 U3yueHUsi OT/e/IbHBIX TeM;

e TIpejjiaraeT TPUMEPHYI TIOC/Ie/0BaTe/IbHOCTb U3yueHUs yueOHOro
MaTepuasa C y4€TOM JIOTUKU TOCTPOEHUsI Kypca, BHYTPUIIPeAMETHBIX U
Me>XXpeAMeTHbBIX CBsI3el;

e [1aBT MeTOAMUeCKYIO0 WHTepIIpeTalyIo Liefie U 3aJau u3ydeHus TpejMeTa
Ha yriy06/IéHHOM YPOBHe C YUETOM COBPeMEHHBIX PUOPUTETOB B CUCTEMeE
cpepHero obimiero o6pa3oBaHuUSs, COZep>KaTeTbHOM XapaKTepPUCTHUKU
TUIAHUPYEeMbIX pe3y/IbTaTOB OCBOEHHsI OCHOBHOM 0Opa3oBaTe/ibHOM
ITPOrPAMMBI CpeHero ob1gero obpa3oBaHus (JIMYHOCTHBIX,
MeTarpeMeTHbIX, TMpeJAMeTHbIX), a TakKe C YUéTOM OCHOBHBIX BH7IOB
yueOHO-TIO3HaBaTeIbHLIX  JeHCTBUM  OOyuvarolerocss I10 OCBOEHHIO
coJieprKaHusi mpegMeTa.

[To Bcem Ha3BaHHbIM TMO3UIMSIM B TIPOrpaMMe MO XUMWM TpeayCMOTpeHa
MIPeeMCTBEHHOCTh C o0yueHHWEM XWMWM Ha YpPOBHE OCHOBHOTO 0O1iero
obOpa3oBaHus. 3a TipeJesaMd YCTAaHOBJIEHHOW TMpPOrpaMMON TI0  XUMUHU
o0si3aTenbHOM (MHBAapUAHTHOM) COCTaBJISIIOIIEHN Co/lep)KaHusI yueOHOro TipeaMeTa
«XUMHSI» OCTaéTCS BO3MOYKHOCTb BbIOOpDA €ro BapUaTHMBHOW COCTaBJISIFOIIEH,
KOTOopasi [Jo/DKHA OTpefiesiiThbCsl B COOTBETCTBUM C HalpaB/ieHHeM KOHKDETHOTO
ripoduist o0yueHus.

B cooTtBercTBUM C KOHLenTyanbHbIMU TojoxkeHusmMu Pr'oC COO o
Ha3HaUeHUW TIpeMeTOB 0a30BOro W yriayOnEéHHOrO YpOBHEH B CHUCTeMe
muddepeHIMpoBaHHOr0 00yueHHsI Ha ypOBHe cpeAHero o0iiero oOGpa3oBaHUS
XUMHUSI Ha YpOBHe YI/yO/JIEHHOTO W3y4yeHWs HalipaB/JieH Ha pean3alyio
MPeeMCTBEHHOCTH C  TIOC/TeAyIOIIMM  3TarioM  TOAyuYeHUs] XUMHUYeCKOoro
oOpa3oBaHHs B paMKaxX W3yueHUs Crel[darbHbIX €eCTeCTBeHHO-HayUHbIX |
XUMWYECKUX JUCLIUIIVIMH B By3aX M OpraHMU3alysX CpejHero rnpogeccuoHaibHOro
obpa3zoBanus. B 9Toil CBsi3u u3yueHWe TipeAMeTa «XUMHS» OPUEHTHUPOBAHO
MPerMyIIleCTBEHHO Ha  paclliipeHWe U  yIyIyO/ieHWe TeopeTUYecKou U
MPAKTUUeCKOW MOATOTOBKU 00yYaroIuxcsi, BbIOpaBIIMX OMNpe/e/éHHbIN Mpoduib
00yueHus1, B TOM YKCJie C TIePCIIeKTUBOM TTOC/IeIyOIIero MoyYeH s XUMAYeCKOT 0o
obpa3oBaHUs B OpraHu3alusix npodeccruoHanbHOro obpa3oBanusi. Hapsimy ¢ 3Tum,
B cBere TpeboBanmii ®PI'OC COO K MIaHUPyeMbIM pe3yJbTaTaM OCBOEHUS
denepanbHOll 0Opa3oBaTeNbHOM TIPOrpPaMMbI CpefHero o0Iero o6pa3oBaHUs
v3yueHue TipeMeTa «XUMHs» OPHUEHTHUPOBAHO TakXXe Ha pellleHHe 3ajau



BOCTIMTAHUS Y COLIMABLHOTO Pa3BUTHUSI 00yuaroluxcs, Ha (OpMUpOBaHUE Yy HUX
OOITIeMHTe//IeKTYaTbHbIX YMEHUM, YMEeHUM paljuoHa/v3aliuu yuyeOHOTro TpyAa U
000OIIEHHBIX  CIOCOOOB  JeSITEIbHOCTH, HWMEIOIUX  MEXIUCIUTUTMHAPHBIH,
Ha/npeMeTHbIM XapaKTep.

CocTap/sOIMMY TIpeiMeTa «XHUMHsI» Ha YPOBHE YriyOJIEHHOTO H3y4deHHs
ABJIAIOTCS  yIyO/NéHHble Kypchl — «Opranuueckass xumusi» U «OO6mias u
HeopraHuueckass XuMHsi». [Ipu orpezie/ieHUH MOAX0A0B K 0TOOPY M CTPYKTYPHOM
OpraHu3allid COZiep)KaHusi 3TUX KypCOB B TIpOrpaMme MO XWMHUU 3a OCHOBY
npuHsThl TIosioKeHnss PI'OC COO o pazmuuusix 6a30Boro u yriyb/éHHOTO
YPOBHeW U3yueHus rpeameTa.

OcHoBy cozepkaHuss KypcoB «OpraHudeckass xumusi» u «OOrmias u
HeopraHuyeckass XUMMsI» COCTaB/sieT COBOKYITHOCTh TIpeJMETHBIX 3HaHUM U
YMeHUM, OTHOCAIMXCA K 0a30BOMYy YpPOBHIO M3y4yeHHs TipegMeTa. JTa CHCTeMa
3HaHUW TOyuyaeT omfpefeIEHHOe TeOpeTUUecKoe [OMOJIHeHWe, TI03BOJIsIoLee
OCO3HAHHO OCBOUThH  CYIleCTBeHHO Oosbinii  00bEM  (aKTOIOTUUECKOTO
MaTepuana. Tak, Ha yriay0néHHOM YpoOBHe H3ydyeHMs mpeaMera obecrieueHa
BO3MOXXHOCTh 3HAUWTENBHOTO yBeJWUeHUss O00BEMa 3HAHUA O XUMHUUYECKHX
3jIeMeHTaX ¥ CBOWCTBAaX UX COeAMHEHWN Ha OCHOBe pacIlMpeHWs U YriayOsieHus
rpe/iCTaBJeHU O CTPOEHUM BelleCTBa, XMMHUUYECKOW CBSI3M U 3aKOHOMEPHOCTSIX
MpOTeKaHUsl peaklMi, paCCMaTPUBAEMbIX C TOUKU 3DeHUs] XUMUUECKOW KUHETUKH
¥ TepMOAVHAMUKU. VI3yueHWe Tiepuodueckoro 3akoHa U Ilepuoanueckoi
CUCTEMbl ~ XWMMUUECKUX  3JIeMEHTOB Oa3upyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUUeCKUX MpeJCTaB/AeHUsIX O CTPOEHHWU aToMa. XUMHUUecKasi CBSI3b
00BSICHSIETCS C TOUKM 3PeHHsI SHepreTUUeCKUX W3MeHeHUl Mpu eé oOpa3oBaHUU U
pa3pyllleHUH, a TakXe C TOUKH 3peHMs] MeXaHW3MOB eé obpa3oBaHus. V3yueHue
THUTIOB  peaki[ui  JomojHsgeTcss  (GopMHpOBaHWEM  IIpPe/ICTaB/ieHWM 00
3/IEKTPOXUMUYECKHUX TpoLieccax U 371eKTPoJIM3e PaciljlaBoOB U paCTBOPOB BelleCTB.
B Kypce opraHW4ecKod XWMHUHU TIPM PACCMOTPEHHH peaKLMOHHOW CITOCOOHOCTH
coeuHeHUN yaensieTcss ocoboe BHUMaHWe BOMpocaM 00 3/7eKTPOHHBIX 3 dekTax,
0 B3aMMHOM BJ/TUSTHUM aTOMOB B MOJIeKYJ/laX U MeXaHH3MaX peakKIvi.

Ocoboe 3HaueHWe UMeeT TO, UYTO Ha COZiep)KaHWe KypCOB XUMUU
yray6IEHHOTO YPOBHS M3yUeHUs [I7Isl K/TaCCOB OTpe/ie/IEHHOTO TIpodus (T/IaBHBIM
oOpa3oM Ha UX CTPYKTYpy U XapakTep /OIOJHEeHWM K o0Iieli cucreme
rpeJMETHBIX 3HAHWW) OKa3bIBAlOT BIUSIHUE CMEXHbIe TpeAMeThl. Tak, Harpumep,
B CO/Iep’KaHUH TIpeiMeTa JIJisi KIacCOB XUMHUKO-(hH3UUecKoro rpodusst 6osblioe
3HaueHWe OyJyT UMeTh 37ieMeHTbl yueOHOTrO Marepwasa mo obimeid xumuu. [Ipu
W3ydeHUU TpefiMeTa B JIaHHOM C/iydae akiieHT OyzaeT chenaH Ha OOIHOCTb
METO/IOB T03HaHHs1, OOIITHOCTb 3aKOHOB M TEOPUM B XUMUHU U B (M3MKe: aTOMHO-
MoOieKy/sipHasi Teopusi (MoJieKyJ/isipHasi Teopusi B (hM3uKe), 3aKOHbI COXpaHEeHUsI



MacCbl M 5HEPryHd, 3aKOHbl TepMOAWHAMUKHW, 3/€KTPOJiM3a, MNpeJCTaB/JeHUusi O
CTPOEHUHM BelleCTB U JIpyToe.

B TO ke BpemMs B cCOJep)KaHUM TipegMeTa [Jisi K/JIaCCOB XHUMHKO-
buonornueckoro npoduas OOJbIINN yaelbHbIM Bec OyJeT MMeTh OpraHudeckas
xumMusi. B 3TOM lydae TipeJoCTaB/sieTCSi BO3MOKHOCTb fjii  Oorsee
00CTOATeNTLHOTO ~ PAaCCMOTPEHHsI XUMUUeCKOW  OpraHu3alydyd  K/JIeTKM  Kak
O6uonoruueckoil CHUCTeMbl, B COCTaB KOTOPOW BXOJST, K TIPUMEPY, TakKue
CTPYKTYpHbIe KOMITOHEHTBI, KakK JIUTHABI, Oe/KW, YTJeBO/bl, HYKIEeHHOBLIE
KUCJIOTHI U Jipyrue. TIpu 3TOM 3HaHUS O COCTaBe W CBOMCTBax Mpe/iCTaBUTe/el
OCHOBHBIX KJ/IaCCOB OpPraHWYeCKWX BeLIeCTB C/Iy)KaT OCHOBOM [Jisi U3y4YeHUs
CYLLHOCTH NpoLecCcOB (POTOCHUHTE3a, [IbIXaHUs, NMULL[eBapeHUSI.

B mnnaHe ¢opmupoBaHHMs OCHOB HAyUYHOIO MUPOBO33DEHHs], OCBOEHHS
00IIleHayYHbIX MEeTO/IOB TTI03HAHUS U OIMbITa MPAKTUUYECKOTO TIPUMeHEeHHsT HayUHbIX
3HaHUW H3ydeHUe TipefMeTa «XWMHsS» Ha yriayO/IéHHOM YpOBHE OCHOBAHO Ha
MEXIpeJAMETHbIX CBA3SIX C y4yeOHbIMM TpefiMeTaMH, BXOASIIMMH B COCTaB
rpeAMeTHBIX oOnacTeii «EcTecTBeHHO-HayuHble TIpeIMeTbl», «MaTemaTUKa U
vH(popMaTuKa» U «PyCcCKUM S13bIK U IUTEPATypa».

[Mpu wu3yueHnM ydeOHOro mnpeaMera «XUMHsS» Ha YrayOJEHHOM YpOBHe
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U cpefiHero obiero obpa3oBaHus (Ha 6a30BoM
YPOBHE), 3a7ilaueil NepBOCTENEeHHOW 3HAUMMOCTH SIB/sIeTCSI (POPMUPOBaHHE OCHOB
HayKl XWMHUM KaK 00/lacTM COBPEMEHHOTO eCTeCTBO3HAHMs, ITPAKTHUeCKOU
JleITeJIbHOCTHU YesioBeKa U OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KYy/bTYphI. PellieHne
9TON 3ajauM Ha yrayO/IéHHOM YypOBHe WU3yueHHUs TipefiMeTa TIpejIioJiaraer
peasiM3alyi0 TaKKX Liejiel, Kak:

e (opMupoBaHMe TIpeJCTaB/ieHUM: O MaTepuajbHOM eJWHCTBe MUPa,
3aKOHOMEPHOCTSIX U TT03HAaBAaeMOCTH SIBJIEHUU TIPUPO/IbI, 0 MeCTe XMMUU B
CHCTeMe eCTeCTBeHHbIX HayK U eé€ BeAylled pomd B obecriedeHUd
yCTOWUMBOTO  pa3BUTUsS  uejiOBeueCcTBa: B  pellleHUd  Ipobsem
9KOIOTUUECKOM, SHEPreTUYeCKON U THINEeBOM 0e30macHOCTH, B pa3BUTHH
Me/IULIUHBI, CO3/IJaHUH HOBBIX MaTepuasioB, HOBbIX UICTOUYHUKOB SHEPIUH, B
obecrieueHHY pal[MOHAIBLHOTO TIPUPO/IOTIOIH30BaHus, B (hOPMHUPOBAHUU
MHUDPOBO33peHUsI W 00Iieli Ky/JbTypbl uUesioBeKa, a TakkKe JKOJOTHUecKd
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 3[I0POBBIO M MIPUPOJHOMN Cpe/ie;

e OCBOEHHWe CHCTeMbl 3HaHMM, Jie)Kal[uX B OCHOBE XUMHUYECKOU
COCTaBJISIFOIIeN eCTeCTBeHHO-HayUHOW KapTHUHBI MUpa: (GyHJaMeHTa/IbHbIX
MOHSITUM, 3aKOHOB M TEeOpUM XUMHUH, COBPEMEHHBIX Mpe/ICTaBIeHUN O
CTPOEHWHU Bell[eCTBA HA Ppas3HbIX YPOBHSIX — aTOMHOM, WOHHO-
MOJIEKYJIIPDHOM,  HaZMOJIEKY/ISIDHOM, O  TepMOAUHAMUYECKUX U
KUHETUUYeCKUX 3aKOHOMEPHOCTSIX TPOTeKaHWs XUMHUUYeCKUX Ppeakldi, O



XMMHUUeCKOM PaBHOBECHUH, PAaCTBOPaX M JUCTIEPCHBIX CHUCTeMaX, 00 001ux
HayUYHBIX MMPUHIIAIIAX XUMHUECKOTO MPOM3BO/ICTBA;

» hopmupoBaHue y 00yuaroIuXxcs 0CO3HAHHOTO TOHUMaHUs
BOCTPeOOBAHHOCTH CHCTEMHBIX XUMUUECKUX 3HaHWM Ji1 O0ObsICHEHHs
K/FOUeBBIX Hfeld U mpobsemM COBpeMeHHOW XWMUH, [AJsi OOBSICHEHUsS U
TIPOTHO3UPOBAaHUS SIBJIeHUM, UMEIOIUX eCTeCTBeHHO-HAayUHYH MPUPOAY;
I'PaMOTHOTO pellieHus MpobieM, CBSI3aHHBIX C XUMHEH, TTPOrHO3UPOBaHMS,
aHa/IM3a U OI|eHKH C TIO3UIMM 3KO0I0rHUecKoi 6e301acHOCTH TIOC/Ie/ICTBUM
OBITOBOM U TIPOM3BOZCTBEHHOM /IeATe/bHOCTH UeI0OBeKa, CBSI3aHHOM C
XUMUUECKUM  TIDOM3BOJCTBOM, MCIONb30BaHWEM U  TiepepaboTKoi
BeIleCTB;

e yrIyO/ieHWe  TIpeACTaB/eHWHM O  HAy4yHbIX  MeTo/ax  IT03HaHUS,
HeOoOXOAUMBIX AJii TpUoOpeTeHUss YMeHHY OpUEeHTHPOBAaThCS B MHDe
BeIleCTB M OOBSICHEHUS] XUMHWUECKUX sIBJIEHHN, WMEIOIUX MeCTO B
MIpUpO/ie, B PAaKTUUECKOU [JIesiTeTbHOCTU U TTOBCeIHEBHOM >KU3HMU.

B rmuiaHe peanu3aiiuM TiepBOOYEPEAHBIX BOCMUTATeNbHBIX W Pa3BUBAOIIMX
GYHKI[UH 11e/IOCTHOM CHCTeMbI cpefiHero o0Irero obpa3oBaHHs TPU W3yYeHUU
npeaMera «XuMmus» Ha yriybnéHHOM ypoBHe 0cC00yH — aKTyaJbHOCTh
NproOpeTaroT Takue 1ie/id U 3afiaud, Kak:

e BOCIUTaHUe YOEXJEHHOCTH B T103HABA€MOCTU $IBJIEHWM TMPUDPO/PbI,
yBa)KeHUsT K TIPOLleCCy TBOpUecTBa B 007aCTU TEOPETUUYECKUX M
MIPUK/IAAHBIX MCC/IeJOBaHUN B XUMUHU, (HOPMUPOBAHWE MHMPOBO33DeHMUS,
COOTBETCTBYIOIL[ETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e Dpa3BUTHE MOTHMBAlMM K OOYUeHHWI0O M TIO3HAHHWIO, CITOCOOHOCTeN K
CAaMOKOHTPO/TIIO W CaMOBOCIIMTAaHWIO  Ha  OCHOBE  YCBOEHUs
o0I1IeueI0BeUECKUX 1I€HHOCTEH;

e Ppa3BUTHE TI03HABATE/IbHbIX UHTEPECOB, UHTE/I/IeKTyalbHbIX U TBOPUYECKUX
criocoOHOCTe oOydJaromuxcs, (GOpMHpOBaHHE Yy HHX CO3HATEIbHOTO
OTHOILIeHUSI K caM000pa30BaHWI0 U HeNpepbIBHOMY 00pa30BaHMUIO Kak
YCJIOBUIO yCTIeITHOM npodeccroHanbHOM 1 00111eCTBeHHOU /IesiTe/TbHOCTH,
OTBETCTBEHHOT'O OTHOIIIEHWSI K CBOEMY 37I0DOBBI0 M IIOTPeOHOCTH B
3/J0pOBOM 0Opa3se >X13HW;

e (QopmHupOBaHHEe YMEeHWW W HaBLIKOB pa3yMHOr0 TPUPO/OII0/Ib30BaHus,
pa3BUTHE KOJIOTUYECKOU KYJIbTYPhI, IPUoOpeTeHre orbiTa 0011leCTBeHHO-
TOJIe3HOM 9KOJIOTUUECKOM AesiTeTbHOCTH.

OOb11jee UKCIO YacoB, MPeAYCMOTPEHHBIX /11 M3yUeHHsI XUMUW Ha yT1ybeHHOM
ypOBHe cpefiHero obiijero obpa3oBaHus, coctaBiser 204 yvacoB: B 10 Kmacce —
102 yaca (3 uaca B Hefient0), B 11 knacce — 102 yaca (3 yaca B Hejie/lto).



COJEPKAHUE OBYUEHUSA

10 K/TACC

OPI'AHUYECKAS{ XUMUSA

TeopeTuyeckne 0CHOBbI OPraHUYeCKON XUMHH.

[IpegMeT W 3HaueHWe OpPraHUYecKOM XWUMUH, TpeACTaBIe€HHE O
MHOT000pa3uu OpraHu4eCcKNX COeJUHeHUM.

O/NeKTpOHHOe CTpOeHWe aToMa yrjepojia: OCHOBHOe U BO30YKAEHHOe
COCTOsIHMSI. BasjileHTHble BO3MOKHOCTM aroMa yrjepoja. XWUMHUYecKasi CBsi3b B
OpraHMYecKUX COeAMHEeHUsX. Tumbl THOPUAM3AIMM aTOMHBIX opOuTanei
yriaeposa. MexaHu3Mbl 06pa30BaHUsI KOBaJIEHTHOU CBsi3U (0OMeHHBIN U JOHOPHO-
aKLeNTOpHBINM). Turbl TiepeKpbiBaHUS aTOMHBIX OpOWTaned, O- U T-CBSI3U.
OpuvHapHasi, BOMHAs U TpouHasi CBsi3b. CriocoObl pa3pbiBa CBsi3eM B MOJIEKYJIax
opraHdyeckux BelecTB. [loHsTMe 0 cBOOOAHOM pajukane, Hykieobune u
snekTpoduie.

Teopusi cTpoeHuss opraHudeckux coeavHeHud A.M. bBytnepoBa wu
COBpeMeHHbIe TIpe/ICTaB/IeHHsI 0 CTPYKTYpe MOJieKyJ/l. 3HaueHue TeOPUM CTPOEeHUsT
OpraHUYecKux coeAuHeHuN. MoJseKyasipHble W CTPYKTYPHble  (DPOPMYJIBIL.
CTpykTypHble (OpPMyJ/bl pa3/iMuHbIX BUJIOB: pa3BEépHyTas, COKpallléHHas,
ckeyneTHasi. M3omepusi. Buabl W30Mepuu: CTPYKTypHasi, MPOCTPAaHCTBEHHasI.
OneKkTpoHHbIe 3((deKTbl B MOJIEKy/1aX OpraHu4eCcKrux coeJuHeHul (MHAYKTUBHBINU
1 Me30MepHbIN 3P deKThI).

[lpencraBieHrie 0 KiaacCU(UKALMK OpraHWYeckKux BewecTB. [loHAThe o
(byHKIMOHaBEHOM rpyrmmne. 'omonorus. 'omonoruueckue psipl. CUcTeMaThuecKast
HOMeHK/naTypa opranndeckux coeguHeHut (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJle/TbHBIX TIPe/ICTaBUTe/IeN.

OcobeHHOCTH M KiaccU(UKaIUsi OpraHAyeckKux peakuuid. OKHCIUTeTbHO-
BOCCTaHOBUTE/IbHbIE PeaKIIMM B OpraHUueCKON XUMUH.

OKCrepuMeHTa/lbHble MeTOZbl W3yUeHUs] BeIlleCTB M WX MNpeBpalleHuN:
03HaKOMJIeHHe C oOpa3ljaMd OpraHWueCKWX BeIeCTB M MaTepyajaMd Ha UX
OCHOBe, OMbITHI [0 TMpeBpall[eHHI0 OpraHWYeCcKUX BeleCTB MNPU HarpeBaHUU
(r1aByieHre, oOyT/IMBaHWe W TOPeHHWe), KOHCTPYWpOBaHHEe Mojesiell MOJIeKY/I
OpraHhYeCcKuX BeleCTB.

YrneBogopopasl.

Ankanbl. ['omosioruueckuii psifi aJlkaHoB, 001as oopMysia, HOMeHK/IaTypa U
n30Mepusi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHe MOJIeKYJI a/lKaHOB, Sp -
rubpuan3alvs aTOMHbIX opbuTarneil yriepoza, o-CBsizb. Pu3nyeckue CBOWCTBA
aJIKaHOB.



XVMHUUYeCKre CBOMCTBA aJKaHOB: peaklUWMW 3aMelleHusi, H30MepU3aLuy,
JlerupupoBaHus, LIMK/IU3aLluy, NTMpo/n3a, KpeKrHra, ropenusi. [lpencraBnenue o
MexXaHM3Me peakLiMi paJjuKaJbHOTO 3aMelleHus.

HaxosxaeHue B nipupoge. CriocoObl rosiyueHus v IpUuMeHeHNe ajKaHOB.

Lluknoankanel. O61as dhopMyia, HOMeHK/IaTypa U u3omepus. OcobeHHOCTH
CTPOEHUS] M XUMUUECKHUX CBOMCTB MasblX (LMK/IOMNPONaH, LMKI00yTaH) U
0OBIYHBIX (IJUK/IOTIEHTaH, IMKJ/IOTeKCaH) LMK/I0aaKaHoB. CriocoObl TOMyueHUs U
TIpYMeHeHue 1{UK/I0a/IKaHOB.

Ankensl. ['oMosioriueckuii psaJ| ankeHoB, oOijas ¢opmysia, HOMeHK/IaTypa.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHEe MOJIEKY/l —a/IKeHOB, Sp°-
rubpuan3alusi aTOMHbIX opOuTaneil yriepoja, o- U T-CBsi3u. CTpPyKTypHasi U
reoMerpuueckas (LuC-TpaHC-) wu3oMepusi. DusnMyeckde CBOWCTBA aKEHOB.
XvMHUecKre CBOWCTBA: peakLyy TPUCOeJVHEeHUs], 3aMelleHUs] B O-TI0JI0KeHue
MpU JBOWMHOW CBSI3M, MOJIMMEpU3ald U OKHuc/eHus. lIpaBumo MapkOBHHMKOBa.
KauecTBeHHbIe peakluy Ha [JBOMHYIO CBsi3b. CriocoObI MOMyueHUs: U TIpUMeHeHre
a/IKeHOB.

Ankanvensl. Knaccugukanus ankagreHOB (CONPsKEHHbIE, M30/IMPOBaHHBbIE,
KyMyAupogaHHble). OCO6eHHOCTH 3/IeKTPOHHOTO CTPOEHUsI U XMMUUeCKUX CBOMCTB
COTPSDKEHHBIX  auWeHoB, 1,2- wu  1,4-npucoepvHenuve. I[lomvMepusanys
COTIPSDKEHHBIX ZieHoB. CriocoOkbl 1oJlyueHus ¥ IpUMeHeH e a/ika/[ieHOB.

AnkuHbl. 'oMonoruueckuii psiji alkKMHOB, 0011jasi popmyJsia, HOMEHK/IaTypa U
y30Mepusi. DJIEKTPOHHOe U MPOCTPaHCTBEHHOEe CTPOeHHe MOJIeKY/l aJKWHOB, Sp-
rubpuan3anus aTOMHBIX opOuTaseli yriaeposa. dusnueckre CBOWCTBA aJKWUHOB.
XYAMHUYeCKre  CBOMCTBA:  peakUuu  MPUCOeJIUHEHHWs, JuUMepu3alud U
TpUMepU3aL1, OKUC/IeHHs. KUC/IOTHbIe CBOMCTBA aJIKWHOB, UMEROIIUX KOHL[EBYIO
TPOMHYIO CBsi3b. KauecTBeHHBIE Peakliy Ha TPOWHYIO CBsi3b. CTIOCOOBI MO/TyueHUs]
Y TIPUMEeHeHue aJIKMHOB.

ApomMaTrrueckue YrjieBoJopoAbl (apeHsbl). ['OMOIOTMUeCKWl psifi apeHOoB,
o61ast hopmysia, HOMeHK/IaTypa U u3oMepus. JJeKTPOHHOe U TPOCTPAHCTBEHHOe
CTpOeHWe MoJieKy/ibl OeH3osa. Pu3nyeckue CBOMCTBA apeHOB. XHMHUYeCKHue
cBolicTBa 6eH30/1a ¥ ero roMOJIOTOB: PeakLMy 3aMellleHusi B 0eH30/IbHOM KOJIbLle U
yIJIeBOJOPOJAHOM pajivKase, peakLud NPUCOeJUHEeHUs], OKHUC/IeHVWe TOMOJIOTOB
6ensona. IlpexacraBneHre 00 OpUEHTHUPYIOIEM [eHCTBUM 3aMecTUTesiell B
OeH30/1bHOM KOJIbLle Ha TpuUMepe aJKWIbHBIX DPAJUKaJoB, KapOOKCHILHOM,
TU/IPOKCU/IBHOM, aMHWHO- W HUTPOTPYMIbl, aTOMOB rasnoreHoB. OcobeHHOCTH
XUMHWYEeCKUX CBOMCTB cTHpoJa. [Tomimepusanus ctrposa. Criocobbl ToyueHus U
MpYMeHeHNe apOMaTUUYeCKUX yIraeBOAOPOOB.

[Tpupoansiii ra3. [lonyTHble HedTsHbIe Ta3bl. He@Th U €€ MpoucxoxxaeHue.
KaMeHHBIM yrosib ¥ TIPOAYKTHI ero nepepabotku. Criocobbl nmepepaboTky HedTH:



reperoHka, KpeKUHI (TepMHUuYeCKul, KaTaJuTU4YeCKuil), pudOPMHUHT, MHPOJIU3.
[TpoaykThbl mepepaboTKy HEPTH, UX MPUMeHEeHHe B MPOMBIIIIEHHOCTH U B OBITY.

['eHeTHyYecKasi CBsI3b MeX/y pa3/IMUHbIMU K/1aCCaAMU yTJIeBOOPOJOB.

O/eKTPOHHOe CTPOeHWe TajloreHNPOM3BOJHBIX YIJIEBOAOPOJOB. Peakijuu
3aMellleHUs] TajoreHa Ha TUJPOKCOTPYMIY, HUTPOTPYMIy, I[MaHOTPYIIIY,
amMuHOrpymmy. [eiicTBMe Ha TajoreHNpPOM3BO/HbIE BOAHOTO U  CIIMPTOBOTO
pacTtBopa 1iénoud. B3auMmogelicTBUe [guranoreHajkaHOB C MarHUeM W LIMHKOM.
[TonsTHE 0 MeTa/IJI00praHu4eCcKUX COeJUHEHUSIX. W cnonbp30BaHue
raJIOTeHITPOM3BOJHBIX  YIJIEBOAOPOJOB B OBITY, TeXHWKe U TPH CHUHTe3e
OpraHhYecKuX BelleCTB.

OKCriepyuMeHTa/lbHble MeTO/bl HW3yueHUsl BellleCTB U WX IpeBpallleHui:
r3ydyeHue (pU3MUeCKUX CBOWMCTB yI/IeBOAOPOJOB (PaCTBOPUMOCTD), KaUeCTBEHHBIX
peakliii yTreBOZOPOZOB pa3/UuHbIX KiaccoB (obeciBeuriBaHue OpPOMHOU WM
WO/IHOM BOZbI, pacTBOpa IepMaHTaHaTa Kajus, B3aUMOZEWCTBUe aljeTh/ieHa C
aMMHauHbIM pacTBOpoM oKcuja cepebpa(l)), KauecTBeHHOe OOHapy’KeHHe
yriepoja YW BOJOpOJa B OpraHMYecKUX Bell[eCcTBaxX, IOJydeHWe STUIeHa U
M3yyeHue ero CBOWCTB, O3HaKOMJeHHe C KosuleKiusamu «HedTb» u «Yrosb»,
obpa3llaMu TJlaCTMacC, KayyyKOB U pe3WHbl, MOJe/MpOBaHue MOJIeKYI
yTJIEBOZIOPO/IOB Y TaJIOreHNPOM3BO/IHBIX YT/IeBOJOPOOB.

Kuciopoacoaepxaijue opraHuuecKie coeJJuHeHHUsl.

[TpenenbHble ofHOaTOMHBbIe CcOUpPThl. CTpoeHue MoJieKyn (Ha mMpuMepe
MeTaHo/ia W 3TaHona). ['omosoruueckuit psii, obias ¢dopmysa, H30Mepus,
HOMeHK/aTypa Y Kiaccudukaius. @dusrueckde CBOWCTBA  Mpejle/bHbIX
O[JHOATOMHBIX COUPTOB. BojopoaHble CBA3M MeXAY MOJeKyjJlaMU CIIUPTOB.
XuMHUecKre CBOWCTBA: peakl[Mu 3aMelleHus], [JerujpaTalyd, OKHUC/IeHus,
B3aUMO/IEMICTBE C  OpraHUUeCKMMU U  HEOpraHWYeCcKMMHU  KHUC/IOTaMHU.
KauecTBeHHasi peakijusi HA OJHOATOMHbIe CIIUPTHI. [lelicTBHe 3TaHOo/a U MeTaHoJIa
Ha opraHusM uesnoBeka. CriocoObl TIOMyueHUS] U TIpUMeHeHHe OJHOAaTOMHBIX
CTIUPTOB.

[TpocTeie 3¢dupel, HOMeHKIaTypa U u3oMmepusi. OcobeHHOCTH (PU3MUECKUX U
XUMUUECKUX CBOWCTB.

MHoroatromMHble CIUPTHI — STHEHITIMKO/Ib W IMLepuH. Pdusnueckre U
XUMUWYeCKre CBOWCTBA: peaklMy 3aMellleHus], B3auMO/IeiCTBUe C OpraHu4eCKUMU
¥ HeopraHWueCKMMU KHCJIOTaMM, KaueCTBeHHasi peaki[usi Ha MHOr0aTOMHbIe
cnupThl. IlpefcTaBieHrie 0 MexaHU3Me peakLM HYK1eo(UIbHOTO 3aMelljeHusl.
HelictBue Ha opraHu3m uesnoBeka. CriocoObl TIOMy4YeHUss U TIPUMeHeHUe
MHOT0aTOMHbBIX CITUPTOB.

®enon. CrpoeHre MOJIEKY/bl, B3aUMHOe B/USHHUE THUAPOKCOTPYIIIBI U
6eH3onbHOrO siApa. ®usmyeckue cBoicTBa (eHona. OcoOeHHOCTU XUMHUUeCKUX



cBolcTB (peHosa. KauecTBeHHble peakliuM Ha (eHos. TOKCUUHOCTL (heHoJIa.
Crioco6bl TosiyueHusi U ipuMeHeHue GeHosna. PeHosbopManbaeruaHas CMoa.

KapboHunbHbIe COeIMHEHUS] — a/lbAeru/ibl U KeTOHbI. DJIEKTPOHHOEe CTPOeHHe
KapOboHWTbHOM TpymIibl. ['oMosioruueckre psifibl aabAervjoB U KeTOHOB, 0OIas
dbopmysia, r3oMepusi U HOMeHK/aTypa. Pu3uyeckue CBOWCTBA ajbAervjoB U
KeTOHOB. XMMHWYEeCKhe CBOMCTBAa  albJeruJioB U  KETOHOB:  peakLuu
npucoefviHeHyst. OKHCIeHe ab/leTU/I0B, KaueCTBeHHbIe Peakl|UM Ha ajbJeryu/bl.
Crioco06sI 1o/iyueHUst ¥ IpUMeHeHUe aibJIeru/ioB U KeTOHOB.

OIHOOCHOBHBIe TIpe/ieTbHble KapOOHOBBIE KUCIOTEI. OCOO€HHOCTH CTPOEHHs
MoJIeKy/T KapOOHOBBIX KUC/IOT. i3oMepust 1 HOMeHK/IaTypa. ®Pusnyeckue CBOWCTBA
OJJHOOCHOBHBIX TIpejle/TbHbIX KapOOHOBBIX KUCJIOT. BomOpoAHble CBS3M MeXAY
MOJIeKy/laMi KapOOHOBBIX KUCIOT. XUMUUeCKUe CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaLUM, peakUyMyd C ydacTheM YIJIeBOJOPOAHOrO pajuKaia.
Oco0eHHOCTH CBOWCTB MYpaBbUHOW KHUC/IOTBL. [loHATHE O TIPOM3BOJHBIX
KapOOHOBBIX KHMCJIOT — CJIOXKHBIX 3dHpax. MHorooopasre KapbOHOBBIX KHCIIOT.
Ocob6eHHOCTH CBOWMCTB HerpeZie/ibHbIX M apoMaTHUeCKUX KapOOHOBBIX KHCJ/IOT,
IUKapOOHOBBIX KUC/IOT, TMIPOKCUKAPOOHOBLIX KUCJIOT. [IpeacTaBUTe/d BBICIIUX
KapOOHOBBIX KHCJIOT: CTeapuHOBasi, TMaJbMUTHUHOBAs, OJIEMHOBasi, /UHO/e8dsl,
JIUHO/MeHo8ast KUC/I0Thl. CriocoObl TIO/TyueHus: U MpuMeHeHre KapOOHOBBIX KUCJIOT.

Cnoxxubie 3¢upbl. ['omonoruueckuii psifi, oOiasi (opmysna, u3omMepus u
HOMeHK/aTtypa. Pu3nueckre U XWMUYECKHWe CBOMCTBA: THUAPOJIW3 B KUCION U
1[e/IOUHOU Cpejie.

JKupsl. CtpoeHue, (pusnyeckrie U XMMHUUYeCKe CBOMCTBA >KUPOB: TU/IPOJIK3 B
KUCJION U 11jeIouHoM cpefie. Oco0eHHOCTH CBOWCTB >KUPOB, CO/I@PIKall[UX OCTaTKU
HeTipe/ie/TbHbIX )KUPHBIX KUCJ/IOT. 2KUpPbI B TIpUpO/Ie.

Mbl/1a KaK CO/U BBICIIMX KAPOOHOBBIX KUC/IOT, UX MOOIIIee JeiCTBYe.

OO6r1ast xapakTepucTrKa yriaeBojoB. Knaccudukaiys yrieBooB (MOHO-, IU-
¥ monvcaxapubl). MoHocaxapu/bel: T/IOKO3a, (pyKTo3a, TasakTosa, pubo3a,
ne3okcrupubosa. du3nueckre CBOMCTBA M HaxoXKjeHue B rpupoze. PoTocuHTe3.
XuMUYecKre CBOMCTBA TJIFOKO3bl: PeakIuM C yuacTHeM CIIMPTOBBIX U albJeruHON
TPy, CIUPTOBOE W MOJIOUHOKHC/IOe OpoxkeHue. [IpuMeHeHHe TJIFOKO3bI, eé
3HaueHWe B )KU3He/esTeIbHOCTU OpraHusMa. [lyucaxapuzibl: caxapo3a, MajabTo3a U
naKTo3a. BoccraHaBivBarollie 1 HEBOCCTaHaB/IMBAKOLLMe AUcaxapuzbl. ['uaposun3
nvcaxapuioB. Haxoxzaenue B ipupoge u npumeHenue. [lonvcaxapypl: Kpaxmarn,
IJIMKOTeH U Lesuttosnio3a. CTpoeHHWe MaKpOMOJeKy/l Kpaxmasna, TJIMKOTeHa U
Le/Tt0103bl.  PU3MYecKre CBOMCTBA KpaxMana W Le/UT0/03bl. XUMHUUeCKUe
CBOMCTBA Kpaxmasa: TMApPO/M3, KaueCTBeHHas peaklus C UOAOM. XHUMUUeCKue
CBOMCTBA 1IeJ/UTHOJIO3bI: TUAPO/N3, TIoayueHHe 3(PUPOB 1e/uitosio3bl. [ToHsITHE 06
WCKYCCTBEHHBIX BOJIOKHAX (BMCKO3a, alleTaTHbIM IIEJIK).



OKClepYMeHTa/lbHble MeTOZbl U3yueHUs] BeleCTB U WX TIpeBpallleHUi:
pPacTBOPUMOCTb Pa3/IMYHbIX CIIMPTOB B BOJE, B3aUMO/|eMCTBHE 3TaHO/IA C HATPUEM,
OKHMCJIeHWe 3TW/I0BOr0 CIHUPTa B ajlbJerv/ Ha pacKaJéHHOM MeJHOW IPOBOJIOKE,
OKHMCJIeHWe STWIOBOIO CHUpPTa JUXPOMATOM Kaius (BO3MOXKHO MCIIOJ/Ib30BaHUE
BU/leOMaTepUaiioB), KaueCTBeHHble peakLMU Ha ajibjAeruibl (C THUAPOKCUAOM
muammvuHcepebpa(l) w  rugpokcuzom  meau(Il)), peakuus raMIiepuHa C
ruapokcugom Megu(Il), xumuyeckrde CBOWCTBa pAacTBOpa YKCYCHOM KHMCJIOTHI,
B3aMMO/IEMCTBME PACTBOpa IVIFOKO3bl € ruapokcugom meau(1l), BanmogelictBre
KpaxMasa C MOJIOM, pellleHWe 3KCIepUMeHTa/lbHbIX 3a/au 1Mo TeMam «CHIUpThI U
tdenHosbl», «KapboHoBbIe KUC/IOTHI. Cl0XKHBIE IPUPBI».

A3oTcopepikailjue opraHnuecKyue coeUuHeHHU .

AMUHBI — OpraHd4yeckue Mpou3BoHble ammuaka. Knaccudukaiys aMUHOB:
anidartvyeckie W apomMaTUuecKue; TepBUYHble, BTODUUHbIE U TPETUUHLIE.
Crtpoenue moJieKys, obijasi opMmyna, W3oMepusi, HOMeHK/IaTypa U (u3nyeckue
CBOMCTBa. XMMHUYECKOe CBOMCTBA anudaTuueCcKUX aMHUHOB: OCHOBHbIe CBOMCTRA,
anKWIMpOBaHUe, B3aUMOJIEHMCTBUE TIePBUUHBIX aMUHOB C a30THUCTOM KHUCIOTOM.
Conu anKyuIaMMOHUS.

AHWIMH — TIpe/CTaBUTe/]b aMHWHOB apoMarhueckoro pszga. CTpoeHue
aHWIMHA. B3avMHOe B/MsiHYe TPYIIT aTOMOB B MoJieKyse aHuMMHa. OcobeHHOCTH
XUMUUeCKUX CBOWCTB aHWIMHA. KauecTBeHHble peakiuud Ha aHWIUH. Crioco6bl
MoJiyueHHs1 U TpUMeHeHue anudaTtuyeckux amMuHOB. [lonyyeHue aHWIMHA U3
HUTpPOOEeH30/1a.

AMUHOKUC/IOTEL. HOMeHKaTypa u usomepusi. OTjebHble NIPe/ICTaBUTENTN (-
aMUHOKWCJIOT: TVIMLWH, aJaHuH. Pusrueckre CBOMCTBAa aMUHOKHUCIIOT.
XuMUYecKke CBOWCTBA aMHUHOKUC/IOT KakK aM(OTepHbIX  OpraHM4ecKuxX
COeIMHEHWM, peaklUs TOJIMKOH/eHCalluM, o0pa3oBaHWe TeNTUIHOU CBS3U.
bronoruyeckoe 3HaueHue aMUHOKUC/I0T. CUHTE3 Y THPOJIA3 eNTU/I0B.

benku Kak TMpupojHble ToMMephl. [lepBrUYHasi, BTOpUYHAs W TpeTHUYHast
CTpyKTypa OenkoB. XuMuYeckue CBONCTBa OesIKOB: THAPOJIM3, AeHaTypauus,
KaueCTBeHHbIe Peakl[u1 Ha Oesiku.

OKCIepyUMeHTa/lbHble MeTO/bl H3yUeHUs BelleCTB U MX I[peBpallieHui:
pacTtBopeHue 0e/KOB B BOJie, JeHaTypalis Oe/KOB TPU HarpeBaHWMU, LBETHBIE
peakiui Ha OefKu, pellleHWe SKCIIePUMeHTaSbHBIX 3aZilad 10 TeMaM
«A3oTcojepaiue opraHuueckue COeIMHeHUs» u «Pacro3HaBaHue
OpPraHUYeCKUX COeJUHEHUM.

BbiCcOKOMO/IeKy/IIpDHbIE COe/JUHEeHUS.

OCHOBHbIE TIOHSITHUSI XMMHH BbICOKOMOJIEKYJ/ISIDHBIX COeJIMHEHU: MOHOMeD,
Mo/IMMep, CTPYKTYPHOE 3BEHO, CTereHb MOIMMepU3aldy, CPeHsIsl MOJIeKYJ/isipHast



Macca. OCHOBHble MeTOZbl CHHTe3a BbICOKOMOJIEKYJ/ISIPHBIX COeAUHEHUN —
To/IMMepHr3aliisl ¥ MOJUKOH/eHCal[Hsl.

[TonvMmepHble MaTepuasbl. [lnacTMaccel  (TTOMMATWUIEH, TIOJUTIPOIIUAJIEH,
TIOJINBUHUIX/IOPH, — TIOJUCTUPOJ, TIOMMETU/IMETaKpUIaT, TO/IMKapOOHATHI,
noyiaTHIeHTepedTanaT). Y Trinsanus U nepepaboTka riacTHKa.

D1acToMephl: HaTypaJIbHbIN KayuykK, CUHTETUYECKHe KayuyyKu
(byTa;ieHOBBIM, X/TIOPOITPEHOBBIN, M30MPEHOBHIN) M CU/TMKOHBI. Pe3uHa.

BonokHa: HaTypa/nbHble (XJIOTOK, 111€pCTh, 11E/K), UCKyCCTBeHHbIe (BUCKO3a,
aljeTaTHOEe BOJIOKHO), CUHTeTUUeCKre (KanpoH U JIaBCaH).

[Tonumepsl CrelajbHOro Ha3HauyeHusl (Tedsion, KeBJjiap,
3/1IeKTPOTPOBO/ISIIME TTOIMMephl, O1opa3/araemMbie TOJUMepHI).

OKcriepyMeHTa/lbHble MeTOZIbl M3yueHUsl Bell[eCTB W UX IIpeBpallleHUi:
03HaKOMJIeHHe C 00pa3liaMu TPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAcC,
KayuyKOB, pellleHWe 3KCIepUMeHTalbHbIX 33/ad 10 TeMe «Pacrmo3HaBaHue
/71IaCTMAcC U BOJIOKOH».

PacuéTtHble 3a7aun.

HaxoxgeHue Mo/eKyaspHOW (opMy/ibl OpPraHUUeCKOro COeJHEeHUs TI0
MacCOBBIM  [JIOJISM  37IEMEHTOB, BXO/SIMX B €ro COCTaB, HaxOXK/eHue
MOJIEKY/ISIpHOW  ()OpMyJIbI  OPraHUUeCKOTo coefiuHeHUs1 10 Macce (00BEMY)
MIPOAYKTOB CropaHusi, MO KOJMYeCcTBY BelllecTBa (Macce, 00bEMy) TPOAYKTOB
peakilii W/WMM HCXOJHBIX BeI[eCTB, YCTAHOBJeHHWEe CTPYKTYypHOU (opMybl
OpPraHMYecKOro BeIlleCTBA Ha OCHOBE €ro XMMHUeCKUX CBOWCTB WM CITOCOOOB
ToJlyyeHusi, OripefieJieHHde [0M BbIXOJA TIPOJyKTa peaki[id OT TeopeTUUYecKu
BO3MOJKHOTO.

MexnpeamMeTHble CBSA3U.

Peanu3aiiyisi MeXXIipeIMeTHbIX CBsi3eli Mpy U3yUeHUU OpraHuYecKou XUMUU B
10 ksacce ocCyllecTB/sSIeTCSl Yepe3 HCIOAb30BaHWE KakK OOIIUX ecTeCTBeHHO-
HayYHbIX TIOHSITUM, TaK W TIOHSITUM, TPUHATBIX B OTAE/JbHbIX TIpeAMeTax
eCTeCTBEHHO-Hay4YHOr0 LIUK/Ia.

OO111ie ecTeCTBeHHO-HayUHbIe TIOHSTHUS: SIBJIeHHe, HAyUHbIM (DaKT, TUTIOTe3a,
TEOpHs, 3aKOH, aHa/lW3, CHHTe3, KiaccudbuKalys, HabsrofeHre, H3MepeHHe,
5KCMePUMEHT, MOJieJ/ib, MO/IeJIMPOBaHUe.

®dusrka: Marepusi, aToM, 3JIeKTPOH, T[IPOTOH, HEWTPOH, MOJIeKy/a,
JHepreTUuUeCKWii ypOBeHb, Bel[eCTBO, Telo, OObEM, arperaTHoe COCTOsIHHE
BellleCTBa, (PU3HUecKWe BeJUUMHBI, €eJIUHULIbI W3MepeHUs, CKOPOCThb, SHeprus,
Macca.

buonorusi: KieTka, OpraHu3M, 5>KocucTeMa, Owuocdepa, Metabommsm,
Hac/1e/[CTBeHHOCTb, aBTOTPOMHBIA M TeTepOTPO(MHBIM TUIT TIUTaHUS, OpoXkeHUe,



dorocuHTe3, [bIXxaHWe, OesKU, YIAeBOJbl, JKUADbI, HYK/IEHHOBbIE KHUCJIOTHI,
(hepMeHTHI.

I'eorpacusi: mosie3Hble UCKOIaemble, TOTIUBO.

TexHoMOrus: mNHILEBble TMPOAYKTbI, OCHOBbI pPAalMOHAJbHOIO MUTaHUS,
MOMOILIMEe CPeJiCTBa, MaTepraslbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 K/TACC

OBIIAAA N HEOPTAHNYECKASA XNUMUSA

TeopeTrnyeckue 0CHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX sifiep. XUMUUeCKUW 31emMeHT. M3oTomnbl. CTpoeHUe
3JIEKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBbIe UMC/a. DHEpreTHUecKre YPOBHU U
1olypoBHU. ATOMHBIe opbuTtamm. Knaccudukaiys XuMrUUIeCKUX 3J1eMeHTOB (S-, p-,
d-, f-omemenTrl). PacripesieneHrie 3/7IeKTPOHOB TI0 AaTOMHBIM — OpOUTA/IsM.
DNeKTpOHHbIe KOH(PUTypallii aTOMOB 3/IeMEHTOB MepBOr0—4YeTBEPTOrO MEepPHUO/IOB
B OCHOBHOM M BO30Y>KJEHHOM COCTOSTHHH, 37IeKTPOHHBbIe KOHGUTYpAIlMi HOHOB.
DJIEKTPOOTPULIATETbHOCTb.

[Teprognuecknt 3akK0H U [leproanyeckasi cuicTeMa XMMHUUECKHX 3/IEMEHTOB
O.N. MeHnpeneeBa. CBsi3b MepUOJUUECKOr0 3aKOHa U IleproguuecKor CHUCTEMBI
XUMUUECKHUX 37IeMEeHTOB C COBPEMEHHOW Teopuhel CTPOeHUsI aTOMOB.
3aKOHOMEepHOCTU W3MeHeHHUsI CBOMCTB XUMHUUYECKHX 37IeMEHTOB U 00pa3yeMbIX UMH
MPOCTBIX U CJOXKHBIX BelecTB [0 TIpynnaM U [epuojaM. 3HauyeHue
nepuoguydeckoro 3akoHa /I.M1. MeHzeneesa.

XuMuueckasi CBsi3b. BuJbl XMMHUYECKOM CBs3U: KOBaJIeHTHasl, HOHHas,
MeTa/iueckas. MexaHu3mbl 00pa30BaHUSI KOBAJIeHTHOM CBSI3U: OOMEHHBIM U
JIOHOPHO-AKL[eMTOPHBIN. DHEPrus U JvHa CBsi3U. [10SIpHOCTD, HAaNIPaB/I€HHOCTD U
HAaCBI[aeMOCTb KOBaJIEHTHOU CBs3U. KpaTHele cBsi3u. BogopogHass CBsi3b.
MexMoeKy/IsipHble B3aUMOZeNCTBUS.

BasieHTHOCTL M BajieHTHble BO3MOXXHOCTM aTOMOB. CBSi3b 3/IEKTPOHHOU
CTPYKTYPbI MOJIEKYJ/I C UX T€OMEeTPUUEeCKUM CTpOeHreM (Ha mpuMepe CoeMHeHUH
371IeMeHTOB BTOPOI'O Tepro/a).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeiuHeHUsIX. COoCTaB KOMILJIEKCHOI'O MOHA:
KoMIlJleKcoobpa3oBartesib, JWraHfbl. 3HaueHWe KOMILIEKCHBIX COeqUHEeHUH.
[ToHsATHE O KOOPAWHALIMOHHOW XUMUU.

BemjectBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPDHOTO — CTpOeHus. THIIbl
KPUCTA/VIMUECKUX PELIETOK (CTPYKTYP) U CBOMCTBA BELeCTB.

[TouaTtue o gucnepcHbix cucreMax. VictuHHbIe pacTBophl. [lpencrasieHue o
KOJ/UIOUIHbIX pacTBopaxX. CriocoObl BbIpaKeHWs] KOHLIEHTpal[ii pPacTBOPOB:
MaccoBas [0/ BellleCTBa B paCTBOpe, MOJIsipHasi KOHLieHTpauusi. HacelleHHbIe U
HeHacChbIl[eHHble paCTBOPbI, PACTBOPUMOCTb. KpucTraiorugparsl.



Knaccudukaiyss 1 HOMeHK/IaTypa HeopraHM4ecKyUx BelleCTB. TpUBUA/IbHbIE
Ha3BaHUS OT/le/IbHBIX TIpe/iCTaBUTe/Iel HeoOpraHUUeCKUX BelecTB.

Knaccudukaliys XuMAYeCKUX peakiui B HEOPraHUYeCKOW W OpraHu4YecKou
XVMHUM. 3aKOH COXpaHeHMWs MacChl BeleCTB; 3aKOH COXpaHeHUsl U TpeBpalljeHust
SHEepPruu TNpu XUMUUeCKuX peakuusix. TerioBbie 3()(eKTbl XUMUUECKUX PeakLIUu.
TepMoxuMHUyeCcKue ypaBHEHUs.

CKOpOCTb XUMUYECKOW peaki[yy, eé 3aBUCMMOCTb OT pa3/IMuHbIX (DaKTOPOB.
['omoreHHsble U reteporeHHble peakliuu. Katamvis v KaTanv3aTopsbI.

ObpaTtumbie 1 HeoOpaTHUMbIe peakKlii. XUMHUUYeckoe paBHOBecre. KoHCTaHTa
XMMHUYECKOTO paBHOBecusl. PaKTOpbI, BIWAIOL[ME HA TMOJIOXKEHHWE XWMHUYeCKOIo
paBHOBeCHS: TeMIleparypa, AaBjleHre U KOHLIeHTPaLuu BeLeCTB, YYaCTBYIOLIUX B
peakuuu. [Tpunnun Jle IlaTesnbe.

OnekTposiTHUeckass auccoruaius. CuibHble W C1abble  3/I€KTPOJUTHI.
Crenenb auccouuaumu. Cpefja BOJHBIX pPacTBOPOB: KWUCJIOTHas, HeUTpasbHas,
mjenouHas. Bogopoansiii rokasarenb (pH) pactBopa. I'naponus coseid. Peakiyu
HMOHHOTO 0OMeHa.

OKUC/IUTe/IbHO-BOCCTAHOBUTE/IbHBIE  peakuud.  CTereHb  OKUCJ/IEHUS.
Okucvresnib ¥ BOCCTaHOBUTeJb. IIpoljeccbl OKHWC/IeHUST U BOCCTaHOBJIEHUS.
BakHelilie OKWCIUTENM W BOCCTAaHOBUTENMU. MeTon 37eKTpOHHOro OamaHca.
OeKTPOIn3 paCTBOPOB Y PAaCIl/IaBOB BeIL|eCTB.

OKCrepuMeHTa/ibHble MeTOZbl W3YueHUsl BeIlleCTB M WX MpeBpalleHu:
pas3/iokeHue TMepoKCHZa BOAOpPOJa B TIPUCYTCTBUM KaTaau3aTtopa, MOZeu
KPHCTa/I/THUEeCKUX PEIIETOK, TIPOBeJieHre peakivuii HOHHOTO0 oOMeHa, oripeiesieHre
Cpeibl pacTBOPOB C TMOMOLIBK) WHAWKAaTOPOB, W3y4Y€HHE BIIMSIHUSA Pa3/INUYHbIX
(bakTOPOB Ha CKOPOCTh XWUMHWYECKOW peakIud U TI0JI0)KeHUe XHUMHUYeCKOro
paBHOBECHUSI.

Heoprannueckass Xumusl.

[Tonokenne HemeTa/uioB B Ilepuoanyeckor cucTeMe XUMHYECKUX
snemeHToB /.. MeHjeneeBa 1 0COOEHHOCTH CTPOEHHUST UX aTOMOB. Pu3nyeckue
CBOMCTBAa HEMeTa/IJIOB. AJIJIOTPOIYS HeMeTa/I/IOB (Ha MpuUMepe KUC/I0PO/ia, Cephl,
(dbocdopa u yriepoaa).

Bogopoa. ITlonmyuenue, ¢pusnueckue M XUMUUYECKHWe CBOWMCTBA: peaklUU C
MeTa//laMAd W HeMeTa/UlaMH, BOCCTAaHOBUTE/IbHbIE CBOUCTBA. ['MApUABL
TonnMBHbIE 3/1IEMEHTHI.

Ianorensl. HaxoxkgeHue B TIpUpoOjie, CIIOCOOBI TO/TydeHHs, pU3NUecKue u
XUMHUeCKre CBOWCTBa. ['ajsioreHOBOZOpOAbl. BaxkHelIle KUCIOPOACOAep Kallye
coelMHeHUsI TajioreHOB. JlabopaTopHbie W TIPOMBIIIIEHHbIE CITOCOOBI TIOMyUeHUs
rasoreHoB. [IprMeHeHVe raoreHoB U UX COeJMHEeHNN.



Kucnopog, o30H. JlabopaTopHble ¥ TPOMBIIIIEHHbIE CIIOCOOBI TOJ/TyUeHHs
Kucnopoza. ®u3nyeckre U XMMUUeCKHe CBOMCTBA M TpHMeHeHHe KHCI0poJa U
030Ha. OKCUzbI U NepoOKCU/IBI.

Cepa. HaxoxzpeHue B TIpupojfie, CHOCOObI mMonyueHUs, (u3nUeckre u
xumuyeckre cBorctBa. CepoBogopon, cynbbugsl. Oxcug cepbi(IV), okcup
cepbl(VI). CepHucrast U cepHass KUCJIOTbI U MX cojd. OcoOeHHOCTH CBOWCTB
cepHOU KUC/IOTHI. [IpriMeHeHre cephl U eé coeIUHeHU.

A3otr. HaxokgeHwe B TIpHUpPOZie, CIIOCOOBI TIO/MyueHUsi, (U3NUECKHe W
XMMMYeCKHe CBOMCTBa. AMMUAK, HUTpUbl. OKCUABI a30Ta. A30THUCTasi U a30THast
KUCJIOTHI ¥ X coyid. OcoOeHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHHe a30Ta
U ero coeZiIMHeHU. A30THbIe y00peHuUs.

dochop. HaxoxgeHue B MpUPOZE, CIOCOOBI TOMyueHHs, (Gu3nUeckue u
xuMuueckre cBoiictBa. Pochugsl u dochuH. Oxcuabl docdopa, dhochopHas
kucyiota u eé comu. [lpumenenue ¢dochopa U ero coeguHeHui. dochopHbie
yAoOpeHus.

Yrnepos, HaxoxjaeHWe B TIpupojie. AJIJIOTPOIHbIE  MOJU(PUKALUK.
dusnyecke W XUMHYECKMe CBOMCTBA TIPOCTBIX BeI[eCTB, 00pa30BaHHBIX
yrineponoMm. Okcup yraepoga(ll), okcupg yriepoga(IV), yronpHas KUcioTa U eé
conmv. AKTUBUPOBaHHBIA yTroJib, afcopOius. dyriepenbl, rpadeH, yriaepoaHbIe
HaHOTpPYOKU. TIpriMeHeHre MPOCTHIX BelleCTB, 00pa30BaHHBIX YIJ/IEPOJOM, U €ro
coeZIMHEeHUH.

Kpemnwuii. HaxoskzieHre B TpUpPOJe, CIIOCOOBI TOydeHus, (usnueckre u
xumuueckue cpouctBa. Okcup kpeMHusi(IV), KpeMHUeBasi KWCJ/IOTa, CUJIMAKATHI.
[IpyMeHeHMe KpeMHUS U ero coefrHeHuM. CTeK/10, ero nojiyyeHve, BUbl CTEK/Ia.

[Tono>xeHne MeTta/nnoB B [leprofimueckoii cucteMe XUMHUYECKUX 3/IeMEHTOB.
Oco0eHHOCTH CTPOEHHS 3JIEKTPOHHBIX 0007104eK aTOMOB MeTasuioB. OOiiue
¢bu3nueckre CBOMCTBA MeTas/uiOB. IIpyMeHeHUe MeTa/uIOB B OBITY M TeXHUKe.
CruiaBbl MeTaslIoB.

ONeKTPOXUMHUYEeCKU psifi HamnpsbkeHUW MeTa/uioB. OOIMe crocobbl

MOJTyYeHust MeTasl/IoB: T'UIpOMeTasiyprus, TTUPOMeTasUTyprus,
ynieKTpomMeTa/ulyprusi. ITloHsiTHe 0 Koppo3uu MeTa/ioB. CrocoObl 3allUThl OT
KOppO3UH.

OO1miass xapakTepUCTHKa MeTa/uioB I[A-rpynmbel [lepuognueckoil CHCTEMBI
XUMHUUeCKUX 3yieMeHTOB. Hatpuii u Kamuidi: mnomyyeHue, (Qu3NUecKhe U
XUMUYECKre CBOMCTBA, TPUMEHEHUE MIPOCTHIX BelLeCTB U UX COeJMHEHHUH.

OO6mrass xapakrepuctuka metasuioB IIA-rpymmbl Ileprognueckoil CUCTEMBI
XUMUUECKHUX 3/IeMEeHTOB. MarHuii W Kajblui: TMojydyeHue, (u3nueckde U
XUMHUYeCKre CBOMCTBA, IIpMMEHEHHe IIPOCThIX BelL[eCTB M WX COeJVHEeHUHU.
JKécTKoCTh BOJIbI U CTIOCOOBI €€ yCTpaHeHHsl.



ATIOMUHUN: TIOy4YeHue, (pU3nyeckre U XMMUYecKre CBOMCTBA, IpUMeHeH e
MPOCTOrO BeIllecTBAa M ero coeAuHeHWW. AM@oTepHble CBOMCTBA OKCHJA U
TU/IPOKCH/IA alTFOMUHUS, TUPOKCOKOMILIEKCHI aTFOMUHUSI.

OOijasi  XapakTepuCTHKa MeTa/yioB To0ouHbIXx moarpymm  (B-rpyrim)
[Tepuoiueckoli CUCTEMBI XUMUUECKUX 7IEMEHTOB.

dusrueckre U XMMUYECKUe CBOKWCTBA XpOMa M ero coefuHeHul. OKCHUIbI U
rugpokcuasl xpoMa(Il), xpoma(Ill) u xpoma(VI). XpomaTel U AuUXpoMaThl, UX
OKHUC/IUTe/IbHbIe CBOMCTBA. [To/iyueHUe U MpUMeHeHre XpoMa.

dusrueckre W XUMHYeCKHMe CBOMCTBAa MapraHila U ero CoeJuHeHUH.
Baxueliiive coeguHenusi MapraHua(ll), wapranua(IV), wmapranga(VI) wu
maprania( VII). IlepmaHraHaT Kaiusi, ero OKAC/IUTe/IbHble CBOMCTBA.

dusrueckre U XUMUUYECKWe CBOMCTBA ’kKejie3a U ero coeavHeHul. OKCU/IbI,
rugpokcuabl u conu xene3a(ll) u xenesa(Ill). [TonyueHne u nprMeHeHUe kese3a
Y ero CI/JIaBOoB.

dusrueckre U XMMUUYECKUe CBOMCTBA MeJu U eé coefiuHeHuM. [Tonyuenue u
TipuMeHeHre MeJu U eé CoeJUHeHUH.

[IyHK: ToNyueHuWe, ¢u3UUecKMe W XHUMUUeCKHe CBOHCTBa. AMdQoTepHbIe
CBOMCTBA OKCH/]a U TU/IDOKCH/iA 1[MHKA, TUPOKCOKOMIL/IeKChI LIUHKa. [IpruMeHeHMe
LIMHKA U er0 COeIMHEeHUM.

OKCrepyMeHTa/bHble MeTOZbl WU3yUeHUs] BeleCTB W UX IIpeBpallleHUi:
r3yueHve o0Opa3lioB HemeTa/lJIOB, TopeHUe cepbl, docdopa, kenesa, MarHusi B
KUC/IOpOJle, M3yueHWe KOJUleKIuu «MeTaiibl U CIUIaBbl», B3aUMO/IeliCTBUe
11e/IOYHBIX U I1leJIOUHO3eMe/IbHbIX MEeTa/JIOB C BOAOW (BO3MOXXHO MCIIO/b30BaHUe
BU/leOMaTepUaioB), B3aMMOJEMCTBYE LIMHKA W >Keje3a C pacTBOpPaMU KUCJIOT U
1[e/I0ueli, KaueCTBeHHbIe peakiMM Ha HeopraHuueckKre aHWOHbBI, KaTUOH BOZOPO/ia
M KaTMOHbl MeTasuiOB, B3aWMOZIEMCTBHE THUAPOKCH/IOB aMlOMUHUS M IJMHKA C
pacTBOpaMU KUCJIOT U I1leJI0Uel, pellleHre SKCIepUMeHTaTbHbIX 3a/iau Mo TeMam
«[anorenel», «Cepa u eé coeAuHeHHUsT», «A30T U Gochop U UX COeAUHEHHS»,
«MeTasbl TJIaBHBIX HOATPYII», «MeTasibl TOOOUHBIX MOATPYIII».

XuUMHUSA U )KU3Hb.

Posib XUMUH B 00ecrieueHHH yCTOHUMBOTO pa3BUTHS UejioBeuecTBa. [ToHSITHE
O HAYUHBbIX MeTO/lax TI03HAaHWS UM MeTOZOJIOTUA HAYUYHOTO WCC/IeZl0OBaHUs.
HayuHble NMPUHLKMITBI OpraHy3alui XUMUUeCKOTo TIPOU3BOACTBA. [IpoMbliiieHHbIe
criocoObl MOTyYeHUs] BayKHEWIIIMX BelllecTB (Ha MprUMepe MPOU3BO/CTBa aMMHaKa,
CepHOM KHC/IOThI, MeTaHo/1a). [IpOMBIIIeHHbIe CTIOCOOBI TIOJTyUeHHsI MeTaslJIOB U
CTJIaBOB. XMMHUECKOe 3arpsi3HeHHe OKpY>Karolled Cpellbl U ero MoC/ie/ICTBUSI.
Posib xviMuu B 06ecrieueHUH SHepreTHYeckoi 6e30MmacHOCTH.

XuMUsi ¥ 3[0pOBbe uejioBeKa. JlekapcTBeHHble cpejcTBa. [IpaBusa
WICTI0/Th30BaHMs JIEKapCTBEHHBIX TperapaToB. Pojib XUMUM B pa3BUTHN MeUIMHBI.



XuMUs MULYM: OCHOBHbIE KOMIIOHEHTHI, THilleBble f00aBKu. Ponb xumun B
obecrieueHNH MUITIEBOM 0€30T1aCHOCTH.

Kocmetnueckue u mnap@roMmepHbie cpefctBa. beitoBasi xumus. [IpaBuna
0e30MacHOr0 MCIIO/Ib30BAaHUS IIPerapaToB OLITOBOM XUMWM B ITOBCEHEBHOM
JKA3HHU.

X¥MUsI B CTPOUTENBCTBE: Ba)KHEHWIIME CTPOUTE/IbHble MaTepuasbl (L€MeHT,
0eToH).

XuMUS B CeJIbCKOM X03stiicTBe. OpraHndeckre U MUHepabHbIe y100peHusl.

CoBpeMeHHble KOHCTPYKLIMOHHbIE MaTephasibl, KPaCKH, CTEK/I0, KepamHKa.
Marepuansl A1 3/71eKTPOHUKUA. HaHOTeXHO/10rum.

PacuéTHbie 3a7aum.

PacuéTbl: Macchl BeljecTBa Wid 00bEMa ra3oB M0 W3BECTHOMY KOJIMUYECTBY
BeIll[eCTBa, Macce WX 00BEMY OAHOTO W3 YYaCTBYIOI[UX B peaKI[UU BeIIeCTB,
Macchl (00BEMa, KO/MUeCTBa BellleCTBA) TPOAYKTOB peaki[dH, ec/ld OJHO W3
Bell[eCTB MMeeT TpUMecH, Macchl (00bEMa, KO/IMYecTBa BellleCTBa) TPOAYKTa
peakijuu, ecid OJHO U3 BellleCTB [JaHO B BHJIe pacTBopa C OMNpe/e/eéHHOU
MacCOBOW [l0Jiel paCTBOPEHHOIO BellleCTBAa, MaCCOBOM [OJW UM MOJIIPHOU
KOHL[eHTpal[Mi BelleCcTBa B pacTBOpe, [0JM BbIXOJAa MPOAYKTa peakLUu OT
TeOpeTUYeCKU BO3MOXKHOTO.

MeskripeiMeTHbIe CBSI3U.

Peanmu3anisi  MeXIIPeMETHBIX  CBsI3ell TMpPH  W3yUeHWH OOIer u
HeOpraHu4eckord XxvuMuu B 11 Kijiacce OCYILeCTB/SIETCS uepe3 MCIOIb30BaHUe KakK
00IMX ecTeCTBeHHO-HAYUYHBIX TTOHSATHM, TaK U TIOHSITUM, TIPUHSTHIX B OT/IETbHBIX
rpeMeTax eCTeCTBEHHO-HAyUYHOr0 [IUKJIA.

OO111ie ecTeCTBeHHO-HayUHbIe TIOHSTHUS: SIBJIeHHe, HAYUHBIM (DaKT, TUTIOTe3a,
Teopusl, 3aKOH, aHa/Mu3, CUHTe3, KjacCU(UKallys, MepruoMUHOCTh, Hab/to/ieHue,
r“3MepeHue, IKCIIepUMeHT, MO/IeJib, MOJie/IMPOBaHuUe.

®du3nKa: Marepus, MHUKDOMHUD, MaKpOMHUpD, aTOM, 3J€KTPOH, IMPOTOH,
HEWTPOH, UOH, U30TOMbl, PAJMOAKTUBHOCTb, MOJIEKYJla, SHEPreTUYeCKUM YPOBEHb,
Bell[eCTBO, Tel0, OObEM, arperaTHoe COCTOSIHME BeIeCcTBa, H/eanbHbIA ras3,
(br3rueckue BeJMUMHbBI, eIUHULIbI U3MePeHUs, CKOPOCTh, SHEPTHUsl, Macca.

Buonorust: KneTka, opraHusm, 3KocrctemMa, buocdepa, MeTabo/HM3M, MaKpo-
Y MUKDO3JIEMEHThbI, Oe/TKU, >KUPBI, YT/IeBO/bl, HYK/IEMHOBbIE KHUCIOThI, ()ePMEHTHI,
TOPMOHBI, KDYTOBOPOT BELLeCTB U MOTOK SHEPTUU B IKOCHUCTEMAX.

['eorpacduisi: MuUHepasbl, TOPHbIE TIOPO/IbI, TI0/Ie3HbIe UCKOIaeMble, TOTIUBO,
pecypchl.

TexHoMOrus: XUMUYECKasi TIPOMBILLIEHHOCTb, METa/UTyprusi, CTPOUTEbHBIE
MarepHraJsibl, CeJIbCKOXO03MCTBEHHOE TTPOU3BO/CTBO, IHILEBasi MPOMBILLIEHHOCTb,
(hapMmalieBTHUECKAs TPOMBILLJIEHHOCTb, TPOM3BO/CTBO KOCMEeTUYeCKUX



rpernaparoB, MPOM3BOJACTBO KOHCTPYKLIMOHHBIX MaTepuasioB, 3JIeKTPOHHast
TPOMBIIILIEHHOCTh, HAHOTEXHOJ/IOTUM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITIPOI'PAMMEI 110 XUMUN
HA YI'JIYBJIEHHOM YPOBHE CPEIHEI'O OBIIEI'O ObPA3OBAHNMSA

JINMHHOCTHBIE PE3YJ/IbTATDI

B COOTBeTCTBUM C CUCTEMHO-ZesiTe/TbHOCTHBIM TIOAXOZOM B CTPYKTYype
JIMUYHOCTHBIX Ppe3y/IbTaTOB OCBOEHHUSI TIpejMeTa «XHMHs» Ha YPOBHe CpeIHero
obmero o6pa3oBaHUs BbIJie/ieHbl  C/Ie[yIOIe COCTaBJISIOIINe: OCO3HaHHUe
0Oy4JaroIMMHUCS POCCUMCKON TPa)KJJaHCKOW MAEHTUUHOCTH; T'OTOBHOCTb K
CaMOpa3BUTHIO, CAMOCTOSITeJTbHOCTU Y CaMOOIIpe/ie/IeHHI0; HaTuure MOTUBAI[UU K
00yueHHI0; TOTOBHOCTb U CIIOCOOHOCTH OOYYarOIUXCS PYKOBOCTBOBATHCS
MIPUHATBIMU B 00ll[ecTBe TIpaBWIaMKd ¥ HOpMaMy TIOBeJIeHUs; Ha/lIuuue
TIPaBOCO3HAHUS, IKOJIOTUYECKOM KYJIbTYPhI; ClIOCOOHOCTh CTaBUTD LIeJIU U CTPOUTD
’KU3HEHHbIE TI/IaHbl.

JINUHOCTHBIE pe3yJ/ibTaTbl OCBOEHUs TpeaMeTa «XUMHSI» OTpaXkaroT
c(OpMHUPOBAHHOCTb OTIBITA TI03HABATENLHOM W TIPAKTUUECKOW [eATelbHOCTH
o0yuaroluxcs B rpoliecce peanu3aliuu obpa3oBaTenbHON AesTeTbHOCTH.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUs TMpeAMeTa «XUMHS» OTpPaKaroT
chOpMUPOBAHHOCTh OMbITAa TI03HABATE/NLHONW M TNPAKTUUYECKOM JlesITe/IbHOCTH
o0yuaroIuXxcs B MpoIjecce peanu3ani oOpa3oBaTenbHOW AesTeIbHOCTU, B TOM
yKc/ie B 4acTH:

1) rpa)KgaHCKOT0 BOCITUTAHUS:

0CO3HaHMS 00YUarOIIUMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB M 00s13aHHOCTEH,
yBaKeHUsI K 3aKOHY U MPaBOIOPSIIKY;

Mpe/iCTaB/eHUs O COLMA/JIbHBIX HOpMax U TMpaBWIaX MeX/JIUUHOCTHBIX
OTHOILIEHUH B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOpPYECKOW [eATelbHOCTH TP CO3[aHUU
yueOHBIX MPOEKTOB, PEIlleHHWH YueOHBIX W TI03HABATe/bHBLIX 3a7lau, BBLIMTOTHEHUU
XUMHUECKUX IKCTIePUMEHTOB;

CrlocOOHOCTU TIOHWMMAaTh U TIPUHUMATb MOTHBBI, HaMepeHHs, JIOTUKY U
apryMeHThI IPYTUX TIPU aHa/M3e pa3/inyHbIX BUIOB yueOHO /ieaTeTbHOCTH;

2) NIaTPUOTHUYECKOr0 BOCTIMTAHUA:

1[EHHOCTHOTO OTHOIIIEHUSI K HWCTOPUYECKOMY U HayyHOMY Hac/aeuro
OTeueCcTBeHHOM XHMMUU;

yBa)KeHUsI K TPOIlecCy TBOpuecTBa B 00/aCTW TeOpUM W TPAKTHUYECKOTO
TIPUWIOXKEeHHSI XUMHM, OCO3HaHWsSI TOTrO, UTO JlaHHble HayKu eCTh pe3ysbTar
JIMUTENbHBIX ~ Hab/to/leHnid, KPOMOT/IMBLIX  3KCIIePUMEHTA/IbHbIX  [TOHCKOB,
TIOCTOSTHHOTO TPY/la YUEHBIX U MTPAKTHKOB,;



MHTEpeca W TI03HABAaTe/bHbIX MOTHBOB B IIOJIyUeHHH M TOC/eAYIOIIEM
aHa/M3e MH(OpMAaIMK O Mepe/loBbIX [JOCTHKEHUSIX COBPEMEHHOW OTeueCTBeHHOU
XUMHH;

3) lyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPABCTBEHHOI'0 CO3HAHMS, STHUECKOI0 ITOBEe/IeHHSI;

CIIOCOOHOCTH OLIEHMBAThb CUTYAl[UH, CBS3aHHBIE C XUMUUYECKUMU SIBJIEHUSIMHU,
Y TIPYHUMAThb OCO3HAHHbIE PeIlleHHs], OPUEHTHUPYSICh Ha MOpPaIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTU OI|eHMBAThb CBOE TIOBEJeHWE U TOCTYIIKM CBOMX TOBApHINeH C
TIO3UI[MI HPABCTBEHHBIX M MPAaBOBLIX HOPM M C YYETOM OCO3HAHMS TOC/IeICTBUM
TTOCTYIIKOB;

4) hbopMHpoOBaHUSA KY/JIbTYPbI 30POBb:

MOHMMAaHUsI I1IeHHOCTel 370poBoro U 0Oe3ormacHoro oOpasza  >KHM3HH,
He0OXOJUMOCTH OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY (PH3HUEeCKOMY WU
TICUXWUECKOMY 3/10POBBIO;

cobmosieHrsi mipaBus OGe3oracHoro obpailleHdsi C BellleCTBaMd B OBITY,
TIOBCEJHEBHOM >KU3HH, B TPY/JI0BOH [1eSTE/TbHOCTH;

MOHMMaHUS 1[€HHOCTH TIPaBWI WHAMBHIYAJbHOTO M  KOJJIEKTUBHOTO
0e30I1aCHOr0 MOBe/IeHHS B CUTYAIUSIX, YTPOXKAIOIIMX 3[J0POBBIO 1 >KU3HHM JIIO/IEH;

OCO3HAHUS TIOC/eICTBUM U HENPUATHS BPEAHBLIX TNPHUBBIUEK (YIIOTpeO/IeHus
aJIKOr0Jist, HADKOTHKOB, KypeHHs);

5) TPY/J0BOT'0 BOCIIHTAHHUSA:

KOMMYHMKAaTUBHOM  KOMIIETEHTHOCTM B  YueOHO-MCC/IeZi0BaTeIbCKOM
JesITeIbHOCTH,  OOII[eCTBEHHO II0JIe3HOH, TBOPUECKOHM MW JPYrHX BHJAX
JesITe/TbHOCTH;

YCTAaHOBKM Ha aKTHBHOE yYaCTHe B peIleHHd TMPaKTUYeCKUX 3aziau
COL[Ma/IbHOM HarlpaB/eHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTepeca K IIPAaKTUUeCKOMY M3YUeHHIO TpodeCCHii pa3MyHoOro pozia, B TOM
YKC/le Ha OCHOBE MPUMEHEHMS MMPeMETHBIX 3HAHUM 110 XUMHH;

yBaXKEHUS K TPYY, JIIOASAM TPYy/a U pe3y/bTaTam TPYAOBOM AesiTebHOCTY;

TOTOBHOCTM K OCO3HAaHHOMY BBIOODY WH/UBHAYaJbHOM TPaeKTOPUHU
obpa3zoBanust, Oyayiiedi mpodeccry ¥ peanu3aiid COOCTBEHHBIX JKU3HEHHBIX
IIJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CLIOCOOHOCTEM K XMMUHU, HHTEPECOB U
roTpeOHOCTel 00ITIeCTBa;

6) 3K0/I0rHueCcKOro BOCIMTAHUS:

9KOJIOTUUECKH 11e/1ec000pPa3HOro OTHOIIEHHWs K TPUPOJe KaK HCTOUHUKY
CYIL[eCTBOBAHMS JKU3HU Ha 3eMJie;

MOHMMAaHUs T/I00a/IbHOTO XapakKTepa SKOJIOTMYECKUX ITPO0JIeM, BIIMSHMUS
9KOHOMMUECKHX ITPOIIECCOB Ha COCTOSIHME TIPUPOIHOM U COL[UAIbHOM CPe/bl;



OCO3HAHUSI HeOOXOAMMOCTH WCII0/Ib30BaHUS IOCTWKEHUM XUMHU  [IIs]
pellleHus1 BOMPOCOB PaIjiOHAIbHOTO TIPUPO/I0TI0Ib30BaHHUS;

aKTUBHOTO HETIPUATUS [IeHCTBUM, TIPUHOCSIIMNX BpeZ, OKpY>Karolei
TIPUPO/IHOM Cpefie, YMeHHUSI TIPOTHO3UPOBaTh HeOIaromnpUsATHBIE 3KOI0THYeCcKHe
TI0C/IeICTBUS MPEeATIPUHUMAEMbIX JIeMCTBUM U MPeI0TBpallaTh UX;

Ha/IMYMsI Pa3BUTOTO KOJIOTUUYECKOTO MBIIIUIEHUS, IKOJIOTHUECKON KYJIbTYPBHI,
OTTbITa JesITeIbHOCTH 9K0JIOTUUECKOU HaITpaB/IEHHOCTH, yMeHUsI
PYKOBOZICTBOBAaTbCSI UMM B TIO3HABAaTe/bHOM, KOMMYHHUKATUBHOW M COLMAIBHOU
MIPAaKTUKe, CIIOCOOHOCTM W YMEHWS aKTHUBHO IIPOTHUBOCTOSITH  H/I€0JIOTHH
xemohobuu;

7) HeHHOCTH HaYYHOI0 MO3HAHMA:

MHPOBO33p€HHSI, COOTBETCTBYIOII[ETO COBPEMEHHOMY VDPOBHIO pPa3BUTHS
HayKH 1 0011]eCTBEHHOU TTPaKTHKY;

MOHUMaHUS CITeIUPUKH  XUMHUM KaK HayKd, OCO3HaHWs €& poid B
(GbOpMHUpPOBaHUM PAIMOHA/ILHOTO HAyUHOT'O MBIIIJIEHUs], CO3/IaHUM I]eJIOCTHOTO
ripe/icTaB/eHUs] 00 OKpY’Karoll[eM MHUpe KakK O eJUHCTBe IPUPO/bI U Ue/IOBeKa, B
MO3HAHWM TIPUPOJHBIX 3aKOHOMEPHOCTeH U pelleHrdd IpobieM CoXpaHeHus
TIPUPO/IHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAUMMOCTM XWMHH [JId  COBPEMEHHOMU
[[MBWIM3ALMK: B €€ TI'yMaHUCTUYECKOW HarpaBJIeHHOCTH W Ba)KHOW pPOMM B
CO3/laHMM HOBOH 0a3bl MaTepHalbHOW KYJIbTYpPhbl, B PpeIIeHUH T100a/TbHBIX
1po0/ieM YCTOMUWBOTO Pa3BUTHSI UelOBeUeCTBa — ChIPhEBOM, SHEPTreTHUYeCKOM,
TTUILEBOM U 9KOJIOTHUECKOM 0e30MacHOCTH, B Pa3BUTHH MeJUIIMHBI, 00ecreueHuu
YCJIOBUM YCIEIIHOTO TPYZA W 3KOJIOTUYeCKH KOMGMOPTHOM >KHU3HU KaXK[OT0 UieHa
o0111eCTBa;

eCTeCTBEHHO-HayYHOH TI'PaMOTHOCTU: TIOHUMAHUSI CYIIHOCTH MeTO/I0B
T03HAHUS, UCIIO/b3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTHM WCIIO0/Ib30BaTh
ToJTyyaeMble 3HaHUS [/ aHa/Iu3a U O0bsSCHEHUS SIBJIEHUM OKDY>KaloIlero Mupa H
TIPOMCXO/ISAIINX B HEM M3MeHeHUH, yMeHHUs /lefiaTb 000CHOBaHHbIE 3aK/TFOUeHUS Ha
OCHOBE HaAyuHbIX (AKTOB W HMEIOI[UXCA [aHHBIX C Ie/IbI0  TIOJyUeHHUs
JIOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSATE/THHO HWCIIO/b30BaTh XUMHUUECKHe 3HaHUS [Jis
pelieHust Tpo06JIeM B peasibHbIX )KU3HEHHBIX CUTYalHsIX;

WHTepeca K M03HaHUI0, UCC/IeIoBaTe/TbCKOU JesITeTbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HeIpepbIBHOMY  00pa3oBaHUI0 M
camMoobpa3oBaHHIO, K AaKTMBHOMY IIOJIyUeHHIO HOBBIX 3HAHUW 110 XWUMWU B
COOTBETCTBUM C >KU3HEHHBIMU TIOTPEOHOCTIMM;

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



METAIIPEAMETHBIE PE3YJ/IbTATBI

MertanpeaMeTHble pe3y/bTaThl OCBOEHHS ITPOrPaMMbI TI0 XMMHUM Ha YPOBHe
cpeaHero obiero o6pa3oBaHus BKIFOYAIOT:

3HauMMble A9 (OPMHUPOBaHHWSI ~ MHPOBO33DEHHUS  OOydaroIuXxcst
MEXXIHCIIUTUTMHAPHBIE (MeXXITpeJMeTHbIe) oOIleHayuHble TIOHATHS, OTpaKarolye
I[e/IOCTHOCTh HAyYHOM KapTWMHbBI MHWpa W CHelUdHUKy MeTON0B TI03HAHMUS,
HCTI0/Tb3YEMbBIX B eCTeCTBEHHBIX HayKax (MaTepwusi, BeIleCTBO, SHEprus, siBjieHue,
TIPOIIeCC, CUCTEMA, HAYUHbIM (aKT, MPHUHLIUI, TUTIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwsl, UCC/IefloBaHue, Hab/roieHre, U3MepeHre, SKCIIEPUMEHT U JIPYTHe);

YHHUBepcanabHble yueOHbIe [efcTBUS (TT03HABaTe/bHbIEe, KOMMYHUKATHBHBIE,

pery/siTUBHBIE), obecrieunBaroIye (¢hopMHUpOBaHue (yHKLIMOHATBHOU
IPaMOTHOCTH U COLIMATIbHOM KOMITETeHLIUN 00YyYaroLuXCsl;
CTIOCOOHOCTH o0OyyJaroImxcs WICTI0/Tb30BaTh OCBOEHHBIe

MeXAUCIUTUIMHApHbIE, MUPOBO33peHUYeCKHe 3HaHUS M yYHHMBepCa/ibHble yueOHbIe
JIeCTBUS B MIO3HABATEIbHOU U COLIMAIbHOW MPAKTHKeE.

MeTtanpeMeTHble pe3y/bTaTbl OTpaXkalOT OBJaJleHHe YHUBEpCAJbHbIMU
y4eOHBIMH  TIO3HABaTeIbHLIMM, KOMMYHUKAaTUBHBIMH M  PeTy/ISTUBHBIMU
JIeMCTBUSIMU.

ITo3HaBaTe/IbHbIE YHHBEPCA/TbHbIE YUueOHbIe /JeHCTBUS

1) 6a3o0BbIe JIOTHUECKHE AeHCTBUA:

camMocTosiTelbHO  (OpMy/MpoBaTb M aKTyaJU3upoBaTh  Mpobiemy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

onpefieSiATh LieJId JAesiTe/lbHOCTH, 3ajaBasi MapaMeTpbl W KPUTEPUM UX
JIOCTV)KEHHS], COOTHOCUTD Pe3yJ/IbTaThl JesITeJIbHOCTHU C MOCTaB/IeHHBIMU Le/ISIMU;

WCIO/Ib30BaTh TIPM OCBOEHUM 3HAHWM TPUEMBI JIOTUUECKOTO MBbILIIEHUS:
BbIZIE/IATh XapaKTepHble MPU3HAKW TOHSITHUM U yCTaHABIUBaTb UX B3aUMOCBSI3b,
WICTI0/Tb30BaTh COOTBETCTBYIOIHE TTOHATHSA /ISl OOBSICHEHHUS OTAE/NbHBIX (haKTOB U
SIBJIEHUM;

BLIOMpaTh OCHOBaHUSI W KPUTEPUH /il KjacCUPHUKALMKA BeIecTB W
XMMMWYECKUX peaKLuu;

yCTaHaB/IUBaTh TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3U MeXJy H3yuyaeMbIMU
SIBJIEHUSIMU;

CTPOUTH JIOTUUECKHEe PpacCy>XAeHusi (MHAYKTUBHbIE, [eJyKTUBHbIE, IO
aHajloruu), BbISB/ISATh 3aKOHOMEPHOCTU W TPOTUBOpEYMsi B pacCMaTPUBAEMbIX
sIBJIeHUsIX, (POPMY/IMPOBATh BbIBO/IbI U 3aK/TFOUEHHSI;

TPUMEHSITh B MpOLiecce MO3HaHUSI UCTIO/b3yeMble B XUMUU CUMBOIMYECKUE
(3HAKOBBIE) MO/Ie/H, TIPe0Opa30BLIBaTh MO/Ie/TbHbIE TIPe/[CTaBIeHUs — XUMAUECKUH
3HaK (CUMBOJI) 32JieMeHTa, XuMuyeckas (opmysa, ypaBHeHHe XHWMUUYeCKOU



peakiui — TIpU pellleHWH y4eOHBbIX IM03HaBaTeNbHBIX W TMPAKTUYECKUX 3ajad,
TIPUMEHSITh Ha3BaHHbIe MOJie/IbHbIe TIPe/ICTaB/IeHUs /ISl BhISIBJIEHUsS] XapaKTepHBIX
TPU3HAKOB M3yYaeMbIX BeIeCTB U XUMUUEeCKUX peaKIiUil.

2) 0a3oBbIe HCC/IEA0BATEIbCKHE IeliCTBUA:

B/IafieTb OCHOBaMH MeTO/OB HAy4YHOT'O TIO3HAHWS BeI[eCTB U XUMHUUYECKUX
peakLuu;

dhopmyIMpoBaTh 1€/ U 3a/laud UCCeIloBaHUs, UCTIOIb30BaTh MMOCTaB/IeHHbIE
M CaMOCTOSITeJTbHO C(OpMy/JIMpOBaHHBIE BOIPOChl B KaueCcTBe WHCTPYMEHTa
TO3HAHUSI U OCHOBHI [7Is1 (POPMHUPOBAHUS THUTIOTe3bI TI0 TIPOBEPKEe TPaBUJILHOCTU
BBICKA3bIBa@MbIX CYKIEHU;

B/aieTb HaBbIKAMM CaMOCTOSITE/IbHOTO TIJIAHUPOBaHUSI U TIPOBeZieHUs
yUeHUUYeCKHX IKCTIEPUMEHTOB, COBEPIIIEHCTBOBATb YMeHUs Hab/roJaTh 3a XOZ0M
rpoiiecca, CaMOCTOSITe/IbHO TIPOTHO3UPOBATh €ro pe3y/abTaT, (OpMy/IupOBaTh
0000111eHNsT ¥ BBIBOZIBI OTHOCUTEJ/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/IeI0BaHuS,
COCTaBJIATb 000CHOBAHHBIM OTUET O MPOJe/IaHHOM paboTe;

npuobperaTh OMBIT YYeHUUECKOW UCCAe0BaTebCKOM W TIPOEKTHOU
JesiITeIbHOCTH, TIPOSIBJIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITE/IbHOMY
MOUCKY METO/IOB pellleHus] TpaKTUUeCKUX 3a/iau, TIPUMEHEHUI0 pa3/InuHbIX
METO/IOB TTO3HaHUSI.

3) padoTa c uadopmanueii:

OPUEHTHPOBAThCS B Pa3/MUHbIX HCTOUHUKAX UWHboOpMaluu (HayudHO-
TIOMy/ISIpHAsl  JIUTepaTypa XWUMHUYECKOTO COZiepKaHMsl, CIpaBOUYHbIe TI0COOUS,
pecypchl VHTepHeTa), aHaIM3UpoBaTh WH(MOPMALIMI0 pa3/UYHbIX BUAOB U (HoOpM
Tipe/iCTaB/IeHMs, KPUTHUECKU OlLlIeHHBAaTh eé ZIOCTOBEPHOCTD U
HeTPOTUBOPEUUBOCT;

dhopmyMpoBaTh 3ampochl U TPUMEHSATh pa3/MyHble MEeTO/bl MPU TOUCKe U
orbope wuHbOpMaIMK, HEOOXOAWUMOW [I/I BBIMOHEHUs yueOHBIX 3azau
OIpe/ie/IEHHOr0 TUIIA;

nprobpeTaTh OIBIT HCI0/Ib30BaHUsA WHGOPMAlLOHHO-KOMMYHHUKATUBHbIX
TeXHOJIOTUM 1 Pa3/TMUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BBIOMpaTh  OINTHManbHYy!0  (OpMy  TIpeJCTaB/IeHHs
vHbopMalyy (cxeMbl, TpadyKH, JUarpamMmbl, TabIUIbI, PUCYHKH U IPYTHE);

WCIIO/Ib30BaTh HAyUHBIM s3bIK B KauecTBe CpeAcTBa mnpu paboTte c
XUMUUeCKOW UWH(opMaluel: TMpUMEHSTb MexXXIipeaMeTHble ((pusnueckue U
MaTeMaThueCKre) 3HaKd ¥ CUMBOJIbI, (hOpMY/ibl, abOpeBUaTypbl, HOMEHK/IATYPY;

HCITI0/Ib30BATh 3HAKOBO-CHMMBOJIMYECKHE CPpeACTBA HAIVIAAHOCTH.

KOMMYHI/IKaTl/IBHI)Ie YHHUBePCA/IbHbIE y‘-lEﬁHbIe ﬂEﬁCTBHH:



3aJjaBaTh BOIPOCHI TI0 CYII[eCTBY 00CY»K/IaeMoii TeMbI B XO/ie Auaiora u/vuim
JUCKYCCHH, BbICKA3bIBaTh Uler, hOPMYJ/IMPOBATh CBOM MPEJI0KEHHS
OTHOCHTE/TbHO BBITIOJTHEHUS MPeIJIOKeHHOU 3a/laui;

BLICTYIIaTh C Tpe3eHTal[dell pe3y/JbTaToOB I103HABaTebHON [1eATeTbHOCTH,
TI0JTyYeHHBIX CAMOCTOSITE/IbHO MJTH COBMECTHO CO CBEPCTHUKAMM IPH BBLIMOTHEHUH
XUMHUECKOTO 3KCTIepHMeHTa, TTPAKTHUeCKOW paboThl 10 WCCeIOBaHUIO CBOWMCTB
M3yJyaeMbIX BeIleCTB, peain3alliid yuebHOTo MpoekTa, ¥ (OPMY/TUPOBATh BHIBOJBI
10 pe3y/ibTaTaM IIPOBeJEHHBIX HCC/IeJOBAHUM ITyTEM COIJIACOBAHWS IO3UI[UH B
xojie 06cyXaeHUsI 1 0OMeHa MHEHHUSIMH.

PEI"YJIHTI/IBHBIE yYHuBepcCa/ibHbI€ y‘-IEﬁHblE AEf/’ICTBHH:

CAaMOCTOSITeJTbHO TIIAaHUPOBAaTh U OCYIIECTB/STh CBOIO I103HABATE/ILHYIO
JesiTeIbHOCTh, OTpeeNisist eé I[ed W 3ajlaud, KOHTPOJIMPOBAaTb W TIO Mepe
HeoOXOUMOCTA KOPPEeKTHpPOBaTh IIpejjlaraéMblii aJrOpUTM  JEMCTBUM TIpU
BBITIOJITHEHWM YueOHBIX W HCC/Ie[0BaTeNbCKUX 3ajlayu, BbIOMpaTh Haubosee
3¢ deKTHUBHBIN Crocod WX perieHusi C YYETOM TIO/IydeHMs] HOBBIX 3HAHUW O
BeIl[eCTBaX U XUMUUECKHX PeaKIIvsX;

OCYLECTB/ISITh CAMOKOHTPOJIb JeSiITe/lbHOCTU Ha OCHOBE CaMoOaHa/lu3a M
CaMOOLIEHKH.

INPEAMETHBIE PE3YJ/IbTATBHI

[TpeMeTHBIE pe3ybTaThbl OCBOEHHS TIPOTPAaMMBbI 10 XUMHUH Ha yI/1yb8HHOM
yPOBHE Ha YpPOBHe cpejHero obiero oOpa3oBaHMs BK/IHOUAIOT Crieluduueckue
J1st yueOHOTo mpeiMeTa « XMMHUsI» HayuHble 3HaHHWs, YMEHUS U CTIOCOOBI /1eliCTBUM
110 OCBOEHHIO, MHTEpIIpeTalii U TpeoOpa30BaHUI0 3HAHUH, BU/IbI JeSTeTbHOCTU
10 TIOJTYYeHWIO0 HOBOTO 3HAHWS W TIPMMEHEHHWI0 3HAaHUM B Pa3/MUHbIX yueOHBIX
CUTYaLUsIX, a TaKXXe B peasbHbIX )KU3HEHHBIX CUTYyal[usiX, CBA3aHHBIX C XUMUel. B
rporpaMMe IO XWUMHWM TIpeJIMeTHble pe3y/bTaThl TMpeACTaBleHbl [0 Tojam
H3yueHUs..

10 KJTACC

[IpegMeTHble pe3y/bTaThl OCBOeHMs1 Kypca «OpraHuueckass XAMUSI»
OTpa’KaroT:

chOpMHUPOBAaHHOCTb TIpe/ICTaB/IeHUM: O MecTe W 3HaueHHWH OpraHuYeCcKOu
XUMHH B CHCTE€Me eCTeCTBEHHBIX HayK W eé ponu B obecrieueHHHd yCTOMUHMBOIO
Pa3BUTHS Ue/IOBeUeCTBa B peIeHHH TPo0/ieM 3K0J/IOTMUeCKOoM, SHePreTUUeCcKon 1



nuIeBoi 6e30MacHOCTU, B Pa3BUTUM MeJUIIMHBI, CO3/[aHMM HOBBIX MaTepHasoB,
HOBBIX VCTOUHHKOB SHEpruy, B obecrnieueHUN paLMOHA/ILHOTO
TIPUPO/IOTIO/Ib30BaHUs], B (DOPMUPOBAHUM MHUPOBO33DeHHsI U O00Iell Ky/bTyphbI
ye/ioBeKa, a TakXKe 9JKOJOTMUeCKd OOOCHOBAHHOTO OTHOLIEHWS K CBOEMY
3/TOPOBbIO M IPUPO/IHOM Cpejie;

B/laJleHUe  CUCTEMOM  XMMHUYECKUX  3HaHWW, KOTOpas  BKJ/IOUaeT:
OCHOBOITOJIArarolye MoHATHUS — XUMUUECKUM 37IeMEHT, aTOM, SIIPO Y 3/IeKTPOHHAs
obonouka aroma, Ss-, p-, d-aTOMHble OpOWTa/NM, OCHOBHOE W BO30YXKAEHHOE
COCTOSIHMSI aToMa, THUOpuAM3asi aTOMHBIX opOuTaneil, HWOH, MOJIEKYIIa,
BaJIEHTHOCTb, 3JIEKTPOOTPHULIATe/TbHOCTh, CTENleHb OKWC/IEHUs, XMMUYecKasi CBSI3b,
MOJIb, MOJISIPHasi Macca, MOJISIPHBIA 00BEM, YI/I€POJHBIN CKesleT, (yHKIIMOHAIbHAs
rpyImna, pajyKaa, CTPYKTypHble (opmysbl (pa3sBEpHYThble, COKpalléHHbIe,
CKeJIeTHble), U30MepUs CTPYKTYpHasi M IIPOCTPAaHCTBeHHas (reoMeTpUyecKas,
ONTUYEeCKasi), W30Mepbl, T'OMOJIOTUYECKUW psifl, TOMOJIOTH, YIJIeBOJAOPOABbI,
KUCJIOPOJ- W a30TCOojlepXKalllie OpraHuuecKue COeJVWHEeHHs, MOHOMED, TMOJUMeD,
CTPYKTYDHO€ 3B€HO, BBICOKOMOJIEKYJ/ISIDHbIE COEJWHEHHs; TEeOPUH, 3aKOHbI
(mepropnueckuit 3akoH [I. W. MeHpeneeBa, Teopus CTPOEHUSI OPraHWYeCKHUX
BeljecTB A. M. byTniepoBa, 3aKOH COXpaHeHHs] MacChl BellleCTB, 3aKOH COXpaHeHUs
YW T1peBpalleHusi SHepruu TMpyU XHMMUUECKUX peaklusix), 3aKOHOMEePHOCTH,
CUMBOJIMUECKUM $13bIK XUMHWM, MUDOBO33DEHUECKHEe 3HaHUS, JeXXalllie B OCHOBE
MOHUMaHUs1 IPUYUHHOCTA U CUCTEMHOCTH XWUMHUUECKUX SIBJIEHUU; MpeJCTaB/IeHUs
O MexaHu3MaxX XMMHUUYeCKUX peaklud, TepMOJWHAMHYECKUX W KHWHETUYECKUX
3aKOHOMEPHOCTSIX MX TIPOTeKaHUsi, 0 B3aMMHOM BJIMSTHUM aTOMOB U TPYIIT aTOMOB
B MoJieKy/aX (MHAYKTUBHBIM U Me30MepHbil 3(pdekThl, opueHTanThl I u 11 poaa);
(dakTosoruueckie CBeJleHUsI O CBOMCTBAxX, COCTaBe, MOJy4yeHUU U Oe30rmacHOM
WCTIO/Ib30BAaHMY Ba)KHEUIIIMX OpPraHWYeCKHWX Bel[eCTB B OBITY W MpaKTHUeCKOM
JesTeTbHOCTM ~ YejioBeKa, OOL[UX  HAYYHbIX  [PUHLMIAX  XAMHUUECKOTO
TIPOKM3BO/ICTBA (Ha TIpUMepe MPOU3BO/ICTBA MeTaHoJIa, repepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHW: BBISIBJISITh XapaKTepHble TPU3HAKW TTOHSITHM,
yCTaHaB/IMBaTh MX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLME MOHATUS MPHU
OIKCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHWYeCKUX COeJMHeHUH;

c(hOpMUPOBAHHOCTh YMEHUIA:

WCII0/Ib30BaTh XMMHUUYECKYI0 CUMBOJIUKY [Jisi COCTaBJ/IeHUsI MOJIEKYJ/ISIDHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALLEHHBIX U CKeIeTHBIX) (DOPMYJT OpraHUu4YeCcKUX
BelLL[eCTB;

COCTaBJIATb YPaBHEHUSI XWUMHUUECKUX DeakLWWd Y pacKpblBaTb MX CYLIHOCTH:
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peakluii  TIOCPeJCTBOM  COCTaBJIeHUs
3JIeKTPOHHOTO 0aslaHca 3TUX peakiuii, peaki[uii HOHHOrO OOMeHa TIyTEéM
COCTaBJIEHUS WX TOJIHBIX U COKPAI|éHHBbIX MOHHBIX YPaBHEHU;



M3roTaB/JIMBaTh MOJEe/IM MOJIEKY/T OPraHWueCKUX BeLeCTB [Ji WITHOCTPaLun
X XMMHYECKOT0 U MPOCTPAHCTBEHHOI'0 CTPOEHMS;

c(hOpMUPOBAaHHOCTb YMEHHWW: yCTaHAB/JIMBAThb TPUHAJIEXHOCTh U3YUYEHHBIX
OpraHWYeCKuX BeleCTB [0 MX COCTaBy U CTPOEHUIO K OIlpefe/éHHOMY
KJIaCCy/TpymIie COeNUHEHWH, [aBaTb KM Ha3BaHUSI MO CHUCTeMaTUYeCKOU
HoMeHKnaType (IUPAC) u npuBOAUTH TpUBMAa/bHble Ha3BaHUS [Jisl OT/AeNbHBIX
rpe/iCTaBUTe/Ield OpraHUYecKrX BellecTB (3TWIeH, aleTWIeH, TOJyOJI, TJIULepHUH,
STWIEHITIMKO/b, (eHos, (QopManbernus, aueTaabJerusl, aueToH, MypaBbUHas
KMCJIOTa, YKCYCHasi KUCJIOTa, CTeapyuHOBasi, OJIEMHOBAsi, MaJlbMUTAHOBAsT KUCJIOTHI,
[VILWH, ajJaHuH, MajibTo3a, (PpPyKTO3a, aHW/IWH, JUBUHWJI, U30IPeH, XJOPOIpPEH,
CTUPOJI U JIpyTHe);

c(hOpMUPOBAaHHOCTb YMEHUsI OIpeJeasiTb BHJ, XHMHUUECKOM CBSI3U B
OpraHUYeCcKuX COeJVHeHUsX (KOBaJileHTHass W MWOHHAs CBA3b, O- U TI-CBA3b,
BO/IOPO/HAsi CBSI3b);

Cc(hOpPMUPOBAHHOCTb yMEHUSI TIPUMEHSITb TOJIO’KEHUsSI TEeOpPUU CTPOEHUs
opraHdyeckux BeijectB A. M. ByTiiepoBa /i/isi 00bsiCHeHHsI 3aBUCUMOCTU CBOMCTB
BellleCTB OT UX COCTaBa U CTPOeHMUS;

C()OpMUPOBAaHHOCTb ~ yYMEHWUW  XapaKTepu3oBaTb  COCTaB, CTPOEHHE,
(¢u3nyeckue M XMMUUECKWe CBOWCTBA TUMHUUHBLIX [peCTaBUTEeeN pa3/duHbIX
KJIACCOB OpPraHWYeCKUX BeIeCTB: aJIKaHOB, LIMKJ/IOA/IKaHOB, a/IKeHOB, ajKaJWeHOB,
a/KWHOB, AapOMaTUYeCcKWX VYIJIeBOJOPOJOB, CIIMPTOB, aiberufioB, KeTOHOB,
KapOOHOBBIX KHC/IOT, TIPOCTBIX M CJIOXKHBIX 3(HPOB, KUPOB, HUTPOCOEAUHEHUN U
aMWHOB, aMHHOKHCJIOT, Oe/KOB, yI/ieBOZIOB (MOHO-, AW- W TI0JIMCaXxapHuzioB),
WITFOCTPUPOBAaTh ~ TEHETUYeCKYK)  CBA3b  MeXJy HHMHM  yYpPaBHEHUSIMU
COOTBETCTBYIOIIIMX XHWMUUECKHX PpeaKlMii C MCI0/Jb30BaHUEM CTPYKTYPHBIX
hopmy;

chOpMUPOBAHHOCTh yMeHUsI TIOATBEP)KJaTh Ha KOHKDPETHbIX MpHUMepax
XapakKTep 3aBUCHMOCTU PeaKI[MOHHOMN CTIOCOOHOCTH OpraHuyecKuX COeIMHeHUN OT
KPaTHOCTU U TUIIA KOBAJIEHTHOU CBSA3U (0- U T-CBSI3U1), B3aUMHOT'O BJIUSIHUSL aTOMOB
Y IPYIII aTOMOB B MOJIEKy/1ax;

Cc()OpMUPOBAHHOCTb YMEHUS XapaKTepU30BaTh UCTOUHUKM YIJIEBOJOPOJHOTO
cbipbsi  (HedTh, TPUPOAHBIA Ta3, yroib), crocobbl ero TiepepabOTKU U
MpaKTHUUeCKoe TIpUMeHeHre TIPOIYKTOB TiepepaboTKy;

c(hOpMUPOBAaHHOCThL BJaZIEeHUs] CUCTEMOM 3HAHWW O eCTeCTBeHHO-HayUHbIX
MeToZax TMO3HaHUs — HaOJII0/IeHNH, U3MepeHUH, MOJeTMPOBAHUM, YKCIIepUMEHTe
(peasibHOM U MBICJIEHHOM) YU YMEHUS TIPUMEHSTh 3TU 3HaHUS;

chOpMUPOBAHHOCTh yMeHHUs TIPUMEHSTh OCHOBHBIE onepaluu
MBICJTUTE/IbHOM [leATe/lbHOCTH — aHajiu3 W CHUHTe3, CpaBHeHHe, 0000IieHue,



CUCTeMaTH3allvlo, BbIsIBJIeHUe TPUUMHHO-C/Ie/ICTBEHHBIX CBsI3ed — [T U3yueHUst
CBOMCTB BeleCTB U XUMUUECKUX PeaKIui;

cchOpMUPOBAHHOCTh YMEHMI: BBISIB/ISITh B3aUMOCBSI3b XUMUUECKUX 3HaHUH C
TOHSITUSIMA U TIPe/ICTaB/IeHUSIMU IPYTUX eCTeCTBeHHO-HayYHbIX TIPeJIMETOB /ISt
bonee 0CO3HAHHOTO TIOHWUMAHUS CYIIJHOCTH MaTepuasbHOrO0 eJWHCTBA MHPa,
WCII0JIb30BaTh CHCTeMHble 3HAaHUS 10 OpPraHMYecKoW XUMHUM AJii 00bsCHeHUus U
TIPOTHO3MPOBaHUS SIBJIEHUM, UMEIOIIUX eCTeCTBeHHO-HayUHYI0 TIPUPOAY;

chOpMUPOBAHHOCTh ~YMEHWM: TIPOBOJIUTh PACUéThl 10 XUMHUYECKUM
dbopMysiaM ¥ ypaBHEHHSIM XUMHUECKUX PeakI[|il C UCII0/b30BaHUeM (PU3NUeCcKuX
BemMuMH (Macca, 00BEM Ta30B, KOJMUECTBO Bell[eCTBa), XapaKTepH3YIOIIUX
Bell[eCTBa C KOJMUeCTBEHHOW CTOPOHBI: PacCyéTbl MO0 HAXOXK/EHUI0 XUMUYeCKOou
dbopmysibl BelljecTBa MO M3BECTHBIM MacCCOBBIM [IOJSIM XHMUUYECKUX 3/IeMEHTOB,
MIPOAYKTaM CropaHUs, IVIOTHOCTH ra3000pa3HbIX BEIeCTB;

c(opMHUPOBAHHOCTb YMEHHI: TMPOTrHO3UPOBAaTh, AHATM3UPOBATh U OLIEHWBATh
C TIO3MIMH  9KOJIOTMUEeCKOoi 0e30macHOCTM  MOC/IeACTBHSL  OBITOBOM U
TPOU3BOZICTBEHHOM  /leATe/IbHOCTH uejioBeKa, CBsSI3aHHOM C TrepepaboTKoi
Bell[eCTB, UCTI0JIb30BaTh TO/IyUeHHbIe 3HAHUS /IJis IPUHSITUS TPAMOTHBIX pellleHui
1po0JieM B CUTYalUsX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTb YMEHHI: CAMOCTOSITe/IbHO IJIAaHUPOBaTh M TIPOBOJWTH
XUMUUECKUNM 3KCrepuMeHT (ToyuyeHHWe W HW3ydyeHWe CBOMCTB OpraHW4ecKuX
Bell[eCTB, KaueCTBEeHHble peakI[uM YIJIeBOJOPOZIOB pa3/MUHbIX K/IacCOB U
KUCJIOPO/CO/iepyKalliuX OpraHWYecKuX BellleCcTB, pellleHWe SKCIepUMeHTaTbHbIX
3aJau TI0 pacCrio3HaBaHWIO OPTraHWYECKWX BeIeCTB) C COOJroJeHreM TIpaBUI
6e3omacHoro obpalrieHusi C BeljecTBaMd M J1abopaTopHBIM 000pyJ0BaHHEM,
dbopmyMpoBaTh 1leflb WCCAeZ0OBaHUS, TIPeACTABASTHL B Ppa3nuuHoOl  (opme
pe3y/bTaThl 9KCIIEPUMEeHTa, aHa/IM3UPOBaTh U OI|eHUBATh UX I0CTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUIA:

co0/r0jaTh MpaBWIa 3KOJIOTHMUECKH 11e/1eC000pa3HOro ToBeeHUs B OBITY M
TPYZIOBOM [leATebHOCTH B LIe/IsIX COXPAaHeHUsl CBOEro 3/I0pPOBbsl, OKpY»Karollei
TIPUPOJHOM CpeJibl U JIOCTV)KEHUSI €€ YCTOMUMBOTO pa3BUTHS;

OCO3HaBaTh OMNAaCHOCTh TOKCHYECKOTO [eMiCTBUSI Ha >KMBble OPraHU3MbI
orpe/ie/IéHHbIX OPraHUUeCKUX BellleCTB, MOHUMasi CMbIC/ roka3aTens [11K;

aHa/IM3UPOBaTh 11e/1Iec000pa3HOCTh TPUMEHEHUs] OpraHWYeCKHX BeIlecTB B
TIPOMBIILIJIEHHOCTH U B OBITY C TOUKU 3pDeHHsI COOTHOILLIeHUS] PUCK-TI0Jb3a;

chOpMUPOBAHHOCTh YMEHHUM: OCYIIeCTB/ISATh Ilje/ieHarpaB/ieHHbId MOHCK
XUMHUUeCKOH WHGOPMAI[UH B Pa3/IMUHBIX UCTOYHUKAX (HaydHas U yueOHO-HayuHast
nUTepaTypa, CpeJiCTBa MacCOBOUM mHGopMaluu, VIHTepHeT U pyrre), KpUTUUeCKA
aHa/IM3UPOBaTh XUMUUYECKyH0 WH(pOpMall1io, riepepabaThiBaTh €€ U WCI0Jb30BaTh
B COOTBETCTBUU C TIOCTAB/IEHHOM yueOHOI 3a/jaueil.



11 KJZTIACC

[TpenmeTHble pe3ynbTaThl OCBOeHHsI Kypca «OOillas ¥ HeopraHuueckast
XUMUST» OTPayKaroT:

Cc(pOpMUPOBAaHHOCTb TIpPEJCTaB/AEHU: O MaTepualbHOM eJWHCTBE MUPa,
3aKOHOMEPHOCTSIX M TI03HAaBaeMOCTU SIBJIEHWM TIPUPOJbl, O MeCTe W 3HaueHWHU
XUMHUU B CHCTeMe eCTeCTBeHHbIX HayK U eé posii B obecriedyeHUHd yCTOWUYMBOTO
Pa3BUTHs, B pellleHWd Tpo0sieM 3KOJIOTHUYeCKON, IHEepreTHUeCcKOW U THUILEeBOM
6e30macHOCTH, B Pa3BUTUM MeAWLIMHBI, CO3[JaHUMA HOBBIX MaTepuasioB, HOBBIX
HMCTOYHUKOB JHEPrvHd, B obecrieyeHWH pal[MOHAJBLHOTO TIPUPO/OTIOIH30BaHUs, B
¢bopMHpOBaHUM MUPOBO33peHUsT U 0OIIell Ky/abTyphl ueloBeKa, a TakkKe
9K0JIOTUYeCKH 0OOCHOBAHHOTO OTHOIIEHUsI K CBOEMY 3/I0POBbI0 U MPUPOJHOM

cpefe;
B/afieHWe  CHCTeMOW  XUMHYeCKMX  3HaHWHM, KOTopasi  BKJ/IFOUAeT:
OCHOBOIIO/IArarolfie TIOHATUS — XWMHUYEeCKHM »37ieMeHT, aToM, sIpO0 aToMa,

W30TOIIbI, 3/IeKTPOHHasi 060/104Ka aToMa, S-, p-, d-aTOMHbIe OpOUTasH, OCHOBHOE U
B0O30y)XIEHHOE COCTOSIHMSI aTOMa, TUOpUAu3al[isi aTOMHBLIX opOuTasnei, WOH,
MOJIeKYJla, BaJIeHTHOCTb, 3JIEKTPOOTPHLIATE/IbHOCTh, CTEeNeHb  OKWC/IeHUS,
XUMHUeCKass CBs3b (KOBaJleHTHasl, MWOHHas, MeTa//Inyeckasi, BOJOPOJHast),
KPDUCTA/VIMUeCKasi PpeIlIéTKa, XUMUYeCKass peaklus, pacTBOP, 3JIEKTPOJIUTHI,
HEe3JIeKTPOJIUThI, 3JIEKTPOJIMTUYECKass [JUCCOLMaLus, CTeleHb AUCCOLMAaLH,
BO/IOPO/IHbIM TIOKa3aTesb, OKUC/IUTE/Ib, BOCCTAHOBUTE/b, TeIJIOBOM 3(MQeKT
XUMHUECKOU peaki[iy, CKOPOCTb XUMUYECKOW peakliii, XUMUUeCKOe PaBHOBECHE;
TEOPUU UM 3aKOHbI (TEOpUsi 3/1eKTPOJIMTHUYECKOM [JUCCOLIMAlUM, TepUuoJudeCcKui
3akoH [I.M1. MeHzeneeBa, 3aKOH COXpPaHeHUsI MacCChl BellleCTB, 3aKOH COXPaHeHUs U
rpeBpallleHUs] SHepryuy TIPU XUMHUYEeCKUX peaklUsiX, 3aKOH MOCTOSTHCTBA COCTaBa
BeIlleCTB, 3aKOH JeHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUH SI3bIK
XUMHW, MHPOBO33DEHUYECKHE 3HaHWS, JeXalue B OCHOBE TMOHUMaHUS
MPUYMHHOCTA W CUCTEMHOCTM  XUMWUUECKUX  SIBJIEHUM;  COBpPEMEHHbIe
rpe/iCTaB/JIeHUs1 O CTPOEHWU BeleCcTBa Ha aTOMHOM, WOHHO-MOJIEKYJIIDHOM U
Ha/IMOJIEKYJIIPHOM YDOBHSIX; TIpe/ICTaB/ieHus1 O MeXaHU3MaX XUMHUYEeCKUX
peakiui, TepMOJWHAMMYECKUX W  KUHETUUeCKUX 3aKOHOMEDHOCTSIX UX
MPOTEKaHUsl, 0 XUMUYECKOM DaBHOBECHH, PAaCTBOPAaX M [UCMHEPCHBIX CUCTeMax;
dakTonornueckre CBeJeHUSI O CBOWCTBAX, COCTaBe, MOy4YeHUH U Oe30rmacHOM
WCTI0/Ib30BaHNY Ba)KHEWIIIMX HeopraHW4yeCKuX BeIecTB B ObITY M TMpaKTUUeCKou
JesITeIbHOCTH  UejioBeKa, OOIMMX  HAay4YHBIX  TPUHIMIIAX  XUMHYECKOro
MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHWI: BBISIBJISITh XapaKTepHble TPU3HAKW TIOHSTUM,
yCTaHaB/IWBaTh WX B3aUMOCBSI3b, WCIMOJIb30BaTh COOTBETCTBYIOLME TIOHATHS MPU
OMMCaHWW HeOPraHWYeCKUX BeIlleCTB U WX MpeBpallieHul;



c(hOpMUPOBAHHOCTb YMEHUsI UCMOJb30BaTb XWMHUUYECKYI0 CHMBOJIMKY JJIs
coctaBieHdss (GOPMy/J Bel[eCTB U ypaBHEHUM XUMHUYECKUX peakluH,
cuctemaTnieckyro HoMeHKatypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTJeMbHBIX
BelL[eCTB;

c(hOpMUPOBAHHOCTh YMEHHUs OMpe/e/siTh Ba/IeHTHOCTb U CTeNeHb OKUC/IeHUS
XUMWYECKHX 5/IEMEHTOB B COeJUHEHMSX, BUJ XMMUYECKOW CBSI3U (KOBaJIeHTHasd,
VOHHAasl, MeTa/yIdyeckas, BOJOpPOAHAas), TUI KPUCTAJJIMUECKOU peLIETKH
KOHKDETHOTI'O Bell[eCTBa;

c(OpMHUPOBAHHOCTh YMeHUSI OOBSCHATH 3aBUCHUMOCTb CBOWCTB BEII[ECTB OT
BHUJla XWUMHYECKOM CBSI3M W THUIA KPHUCTA/UTAUECKOW PpelIETKH, OOMEeHHBIM U
JIOHOPHO-aK1[eNTOPHBIA MeXaHW3Mbl 00pa30BaHUs KOBa/IeHTHOU CBsI3H;

Cc()OPMUPOBAaHHOCTb ~ yMEHMWM:  KJIaCCU(ULIMPOBaTh:  HeOpraHUuecKue
Bell[eCTBa 10 UX COCTaBY, XMMUUeCKHe pPeakl[yy 10 pa3/JIMuHbIM NIPU3HaKaM (YUCITY
M COCTaBy pearvpyrollyX BeIecTB, TeraoBoMy 3(¢deKTy peakiuu, W3MeHEeHUIO
CTerleHeld OKUCJeHUs 37IeMeHTOB, 00paTMMOCTH, Yy4YacTHIO KaTajau3aTopa U
JpyrUe); CaMOCTOSITe/IbHO BbIOMpaTh OCHOBAHHWS M KPUTEPUU AJisi Kinaccuukarm
M3yuaeMbIX BellleCTB U XUMUUYECKUX peakl[vi;

Cc(pOpMUPOBAaHHOCTb YMEHUSI PaCKpbIBaTh CMBIC/ IMePUOJUYECKOro 3akoHa /.
. MeHienieeBa U IeMOHCTPHUPOBATh €0 CUCTEMAaTHU3UPYIOIIYI0, 00BSICHUTEbHYIO
Y TIPOTHOCTUYECKYH0 (QYyHKLIUY;

Cc()OPMUPOBAaHHOCTb yYMEHUM: XapaKTepPU30BaTb 3E€KTPOHHOE CTPOEHHE
aTOMOB M MOHOB XMMHUYECKUX 3/IEMEHTOB II€PBOrO—YeTBEPTOrO IE€PUO/OB
[lepuoguueckori  cuctembl .M.  MeHpeneeBa, WCMOOJb3ysl  MOHSTHUSA
«IHEepreTUYeCcKre ypOBHW», «3HepreTuueckue MoJypOBHU», «S-, P-, d-aTOMHBbIE
opbutanu», «OCHOBHOe U BO30YX[EHHOe SHepreTHyeckue COCTOSIHUS aTOMa»;
OOBSICHATh 3aKOHOMEPHOCTU W3MEHEHHUS] CBOMCTB XMMHMUECKUX 3/IeMEHTOB M MX
coelUHEHWM MO TnepuojaMm u rpynmnaMm [lepuoguueckont cucremsr [. U.
MeHeneeBa, BajJieHTHble BO3MOXXHOCTH aTOMOB 3/IEMEHTOB Ha OCHOBE CTPOEHUS
WX 37IeKTPOHHBIX 000/10U€K;

chOpMUPOBAaHHOCTh ~ YMEHUM: XapaKTepu3oBaThb (OMHCHIBAaTh)  OOIIMe
XUMUYECKMe  CBOMCTBA  BeIeCTB  pas3/MuUHbIX  K/IacCoB,  TOATBepXKAaTb
CyLL[eCTBOBaHHE TeHeTUYEeCKOM CBSI3M MeXAy HeOpraHW4YeCcKMMHU BelleCTBaMH C
TOMOIBI0 YPaBHEHUM COOTBETCTBYHOLMX XUMHUUYECKUX PeaKLuy;

c(hOpPMUPOBAHHOCTb ~ YMEHUSI  pacKpbIBaThb CYLIHOCTb: OKHUC/UTE/bHO-
BOCCTAHOBUTE/TbHBIX PeaKIMii MOCPeACTBOM COCTAaB/IEHUS JIEKTPOHHOTO OasiaHca
3TUX peaklWi; peakiuili MOHHOTO OOMeHa TYTEM COCTaB/IeHUS WX TIOMHBIX U
COKpAllIEHHbIX  WOHHBIX  ypaBHEHWW;  peaklMd  TUAPOJIM3a;  peakluu
KoMTIIJIeKcooOpa3oBaHusi (Ha TpuMepe TUPOKCOKOMIIIEKCOB LIMHKA U aTFOMUHMUS);



cOpMUPOBAaHHOCTh YMeHHSI OOBSCHATH 3aKOHOMEPHOCTH TIPOTeKaHHs
XUMUUECKUX peakluid C y4éTOM WX IHEPreTUUeCKMX XapaKTepPUCTHK, XapaKTep
W3MEHEeHUs] CKOPOCTA XUMHWYECKOW peaklUW B 3aBUCMMOCTA OT Pa3/UYHbIX
(bakTOpOB, a Tak)Ke XapaKTep CMell[eHHsI XMUMUUeCKOr0 PaBHOBECUS T10/I, BIUsTHUEM
BHeIIHUX Bo3gencTBuM (mpuHumn Jle IllaTense);

c(hOpPMUPOBAaHHOCTb yMEHUSI XapaKTepU30BaTb XUMHUYECKHWE peakLuH,
7eXkalige B OCHOBE MPOMBIIIJIEHHOTO TIO/IyYeHHsl CepHOM KUCJ/IOThI, aMMHaka,
o0Iue HayuHble TIPUHLIAIIBI XUMHYECKMX TIPOM3BOZCTB; 11e/1eco00pa3HOCTh
TIpUMeHeHUsI HeOpraHMUeCKUX BeIeCTB B MPOMBIIIEHHOCTA UM B OBITY C TOUKU
3peHUsi COOTHOLLIEHHUS PUCK-TI0Jb3a;

chOpMHPOBAaHHOCTb BJIa[leHHUs] CHCTEMOM 3HaHHUW O MeToJax HayuyHOIo
MO3HAaHWS SIBJIEHWM TIPUPOAbI — HaOJIIo/leHHe, W3MepeHre, MO/eMpPOBaHMe,
5KCHepUMeHT (peabHbIM U MBIC/IEHHBIN ), KC0J/Ib3YEMBIX B €CTECTBEHHbBIX HayKax,
YMEHUS TIPUMEHSITb 3TU 3HaHUS MPU IKCIIePUMEHTaTbHOM UCC/IeJOBaHUY BeIeCTB
U [ OOBsSICHEHUSI XUMHUYeCKUX SIBJeHWW, WMeIOIUX MeCcTOo B TpPUPOJe,
MpaKTUYeCKOU JiesiTeJIbHOCTU Ue/loBeKa U B TIOBCE/IHEBHOM »KU3HU;

c(hOpMUPOBAaHHOCTb YMEHUS BbISIB/ISITh B3aMMOCBSI3b XMMUUECKHUX 3HAHUM C
MOHATUSIMA U TIpeCTaB/IEHUSIMU [IDYTUX €CTeCTBEHHO-HAyUHbIX TpPeAMeTOB IS
6osiee 0CO3HAHHOTO TIOHMMaHUsI MaTepyUaIbHOTO eJJMHCTBA MUPa;

c(hOpMUPOBAHHOCTb yMEHUSI MPOBOAUTH PACUETBI: C KCIO/b30BaHUEM
TOHSATUM «MaccoBasi /107151 BelljeCTBa B PaCTBOPe» U «MOJIIPHasi KOHL|@HTpaLUsI»;
Macchl BelljeCcTBa Wid 00bEMa Ta3a 1Mo W3BECTHOMY KOJIMUeCTBY BeIljecTBa, Macce
U 00BEMY OZHOTO M3 yYaCTBYIOIIMX B PeakijuM BeIecTB; TeTUIOBOro 3ddekra
peakuu; 3HaueHWs1 BOJOPOJHOrO IOKa3aTesss pacTBOPOB KUCJIOT W LIe/odeu C
M3BECTHOM CTeIeHbI0 JUCCOIMAIMM; Macchl (00BbEMa, KOIMUEeCTBa BellleCcTBa)
MPOAYKTa peakluM, eC/id OHO U3 MCXO[HBIX BellleCTB /IaHO B BHUJE pacTBopa C
OIpe/ie/IEHHOM MaCCOBOM [JI0JIel PacTBOPEHHOI'O BeleCTBAa WM JJaHO B M30BITKE
(MMeeT TIpUMECH); AOJM BBLIXOJA ITPOJAYKTAa peakuH; OOBEMHBIX OTHOIIEHHI
rasos;

c(hOpMHPOBAaHHOCTb YMEHHWH: CaMOCTOSTE/NbHO TMJIAHUPOBaTh W TMPOBO/UTH
XUMAYeCKUM  JKCriepuMeHT  (TIpOBeieHWe  peakldid  HMOHHOrO  OOMeHa,
MOATBEP)KJeHre KaueCTBEHHOI0 COCTaBa HeOPraHWYeCKUX BellleCTB, OIpe/ie/ieHre
Cpeibl pacTBOPOB BeLIECTB C TOMOILIBI) WHAWKATOPOB, WU3y4Ye€HWEe BIIASHUSA
pa3iMuHbIX  (AKTOPOB HAa CKOPOCTh XMMWUUECKOW peakluH, pelleHue
SKCIepUMEHTA/IbHbIX 3aZiad 1o TemaM «Metamwibl» U «HemeTannbi») C
cobmofieHrieM TIpaBW/I Oe30macHoro obpaiileHus ¢ BelljeCTBaMH U JTabopaTOPHBIM
obopysoBaHueM, (GOpPMYJUPOBaTh 1jeflb  WCC/Ae[OBaHUs, TIPeJCTaBIsITh B
pa3MyHoM (popMe pe3y/bTaThl SKCIIEPUMEHTa, aHaJIU3MpOBaTh M OLIEHWBATh UX
JIOCTOBEPHOCTH;



copMUPOBAaHHOCTh YMeHUi: COOMI0AATh TIpaBuIa M0JIb30BaHUS XUMUUeCKON
rnocyoi U snabopaTopHbIM 000py/0OBaHHEeM, oOOpalljeHHsi C BeIlleCTBaMH B
COOTBETCTBHUM C WHCTPYKIUSIMH 10 BBITIOJTHEHUIO J1aDOPAaTOPHBIX XWUMHUECKUX
OTBITOB, JKOJIOTUYECKH I[esiecoo0pa3HOro TIioBeZieHUsT B ObITY U TPYZAOBOM
JlesITe/TbHOCTU B Lie/IsIX COXPaHeHHWsi CBOEro 3/0POBbS, OKPY’Karollleil TpUPOJHOU
cpeibl U [JOCTW)KEHUS] €€ yCTOWUMBOIO pasBUTUS, OCO3HaBAaTh OMAaCHOCTh
TOKCHYECKOTO JIeHCTBHS Ha >KUBble OPTaHU3MbI OTpe/ie/IEHHbIX HeopraHUuueCKUX
Bell[eCTB, MOHMUMas CMbIC/I nokasaresnd [1IK;

chOpMUPOBAHHOCTh YMEHHUM: OCYIIeCTB/ISTh 1je/ieHarpaBieHHbId TMOWUCK
XUMHUUeCKoN nHGOpMal[iu B Pa3/IMUHBIX UCTOYHMKAX (HayuHas U yueOHO-HayuHast
uTepaTypa, CpeicTBa MacCcoBor MH(opMaLiuu, UIHTepHeT U Apyrue), KpUTUUYECKU
aHa/IM3UPOBaTh XUMUUECKYI0 WH(MOpMAI[MIo, TlepepabaThiBaTh €€ 1 HCI0JIb30BaTh
B COOTBETCTBUU C ITOCTaBIeHHOM yueOHOI 3amaueii.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KV/IACC
Ko/muecTBo yacos D/IeKTPOHHBIE
Ne HaumeHoBaHue pa3je/ioB 1 u@pposbie
PaA KonTposibHbie | IIpakTHueckue (app )
n/m| TeM IporpaMmabl Bcero oOpa3oBaTe/IbHBIE
paboThI padoThI
pecypchbl
Pa3pen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOH XUMHMH
[TpesMeT opraHryecKou
11 XumuHU. Teopusi CTpoeHUs 8
' OpraHUuYeCcKUX COeJUHeHHH A.
M. Bytneposa
Wroro no paszeny 8
Pazpgen 2. YrieBoaopojabl
51 IIpenenbHble yrieBoA0pPOAbI 5
) — aJIKaHbl, [[UK/I0a/IKaHbI
HenpepenbHbie
2.2 YIJIeBOJOPO/bL: a/IKeHBI, 14 1
anKavieHbl, aJKVHBI
53 Apomatuueckue 8
) YTJIeBOZIOPO/bI (apeHbl)
[IpupoHble UCTOYHUKU
2.4 yIJIEBOZOPO/OB U UX 4
repepaboTKa
["anorennponsBoHbIe
2.5 POHZEOA 4 1
YIJIeBOJ0PO/IOB




Wroro no pa3peny 35

Pazpen 3. Kuciopoacoaepikaiiye opraHiuecKue CoeHHeHUsA

3.1 Crinptsl. eHon 11

KapOoHunbHbIe COeMHEHMS:
anbJleru/ibl U KETOHBI.

3.2 21
Kap0OoHOBBIE KMC/IOTHI.
CnoxxHbie 3¢upbl. JKUpbl
3.3 YT/1eBobI 9 1
WNtoro no pa3peny 41

Pa3pen 4. A3oTcoaepikaijye opraHu4yecKue coeJHHeHHs

41 AMUHBI. AMUHOKWC/IOTBL. 1 1
Benku

Nroro nio pa3geny 12

Paspesn 5. BbicokOMOJ1eKyJ/IsipHbIe COe/JHHEeHUs

51 BricokomorekynsipHbie 6
) Coe/IMHeHus!
Wroro no pa3peny 6
OBIIIEE KOJIMYECTBO YACOB 100 3

I10 ITPOI'PAMME




11 KJTIACC

KosmmuecTBO yacoB

J/IeKTPOHHbIE
HaumeHnoBanue
Ne (uudpossbie)
pa3fiesioB M TeM Kontponbnsbie | IlpakTuueckue
o/ Bcero oOpa3oBaTe/bHbIE
MPOrpaMMbI paboTsI paboThI
pecypchl
Paspgen 1. TeopeTnueckue 0CHOBBI XUMHUH
Crtpoenue aToma.
[Tepuoanueckuit
3aKOH U
1.1 [Teprogrueckas 9
CUCTeMa XUMMUYeCKHUX
snemeHTos /1. W.
MenpeneeBa
CtpoeHue BelljeCTBa.
1.2 Mmoroobpa3ue 11 1
BellleCTB
XUMUyecKue
1.3 19 1 3
peakiuu
Wroro no pa3peny 39
Pa3pen 2. Heoprannueckasi XuMus
2.1 Hewmetanbl 31 1
2.2 Mertanbl 23 1
Wroro no pa3peny 54
Pa3zaen 3. XumMusa H XU3Hb
3.1 Meto/pbl 0O3HaHUA B 9




XUMHHU. XUMUA U
JKU3Hb

Uroro nio pasgeny

OBIIIEE KO/IMYECTBO
YACOB I10 I[TPOI'PAMME

102




IIOYPOYHOE IVIAHNPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KosmmuecTBo uacoB

Bcero

KonTpo/ibHBIE
padoThI

IIpakTHyeckue
padoThI

JJ/IeKTPOHHbIE

nu¢poBbIie
oOpa3oBarTe/bHbIE

pecypchbl

IIpesmet u 3HaueHUe
OpraHUYeCcKON XUMUH,
Trpe/icTaB/eHue 0
MHOT000pa3uy OpraHnyecKrux
coeIMHEeHUM

OneKTpOHHOEe CTPOeHHe aToMa
yryiepozia (OCHOBHOe U
BO30y’>KZIEHHOE COCTOSIHUS).
BasieHTHbIE BO3MO>KHOCTU
aToMa yrJiepoia

Teopus cTpoeHus
OpraHUuYeCKHUX COeJMHeHU! A.
M. bytneposa

XymMuueckasl CBsI3b B
OpraHUYeCKUX COeJUHEeHHSIX.
MexaHW3MbI 0Opa30BaHUS
KOBA/IeHTHOU CBSI3H, CITIOCOOBI
pa3phbIBa CBs3el

Buibl n3oMepuu: CTpPyKTypHas,
MIPOCTPAaHCTBEHHaSI.
OnekTpoHHbIe 3¢ (deKTh B




MoOJIeKy/aX OpraHUuuecKux
CoeIMHEeHUM

IIpencraBnenuve o
K/I1acCUpUKALIUU U
cucTeMaThveckas
HomeHkarypa (IUPAC)
OpraHuyYecKHX BelecTB

Knaccudukaiys peakijuii B
OpraHU4YecKod XUMHUH

CucteMaTu3aiys v 000011ieHre
3HaHWI 10 TeMe

AnKaHBI: TOMOIOTUYEeCKHH Psif,
obmas popmyra, HOMEHKIaTypa
Y U30MepUs, 3JIEKTPOHHOEe U
MPOCTPAaHCTBEHHOE CTPOEHUe
MOJIEKYJT

10

dusnueckre U XUuMHUUeCcKue
CBOICTBA a/IKAHOB

11

HaxoykzmeHuve ajJikaHOB B
nipupoe. CriocoObl MoTyueHust
Y TIPUMEHEeHHe a/TKaHOB

12

LIvkioankaHsel: obIast
(opmysia, HOMEHK/IAaTypa U
H30MepHsi, 0COOEHHOCTH
CTPOEHUST U XMMUUECKUX
CBOMCTB, CITOCOOBI TIOTyYeHHSs U
MpUMeHeHHe

13

Pemienne pacuéTHbIX 3a/1a4 Ha




onpejie/ieHUe MOJIEKYJIIPHOU
(hopMy bl OpraHUYecKoro
BelL[eCTBa 10 MaCCOBbIM JI0/ISIM
aTOMOB 3/IeMEHTOB, BXO/ISIIIIUX B
ero cocraB. CucreMatusaLus u
0060011[eHIe 3HAHUM T10 TEMe

14

AJKeHbI: TOMOJIOTUUECKHH Psif,
obias dhopmyna,
HOMEHK/IaTypa, 3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE
Mosteky/1. CTpyKTypHast U Lj1C-
TPaHC-U30MepHs alTKEHOB

15

du3nueckue U XUMUUeCcKue
CBOMCTBA a/KeHOB. IIpaBuio
MapkoBHUKOBa

16

Crioco6blI 1osTyyeHust U
MIpYMeHeHNe aTKeHOB

17

[TpakTrueckasi pabota Ne 1 1o
TeMe "[lonyueHue 3TU/IeHa U
H3yueHHe ero CBOUCTB"

18

PerieHrie pacuéTHBIX 3afiau Ha
ompejie/ieHHe MOJIEKYJIIPHOM
(hopmyJibl OpraHu4YecKoro
BelllecTBa

19

AnKa/iveHbI: COTIPSDKEHHBIE,
W30/TUPOBAHHbIE,
KyMYJIUDOBaHHBbIE.
Oco6eHHOCTH 3/IEKTPOHHOTO
CTpOEeHUs




20

XUMHYeCcKre CBOKMCTBa
CONPSKEHHBIX TUEHOB

21

Crioco0Obl TIO/TyUeHust U
MpUMeHEeHHe a/IKaZIueHOB

22

AJIKWHBI: TOMOJIOTHUECKHH DS,
ob1iast hopmyiia,
HOMEHKJ/IaTypa, 3/IeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHe
MoJieKy, (hr3nuecKrie CBOMCTBA

23

XUMHUUEeCKe CBOMCTBA aJIKMHOB

24

KauecTBeHHBIE peaklum Ha
TPOUHYIO CBSI3b

25

Crioco0bsI rosiyueHus U
rpyMeHeHNe aJKUHOB

26

Peluenue 3azau: pacuéTtsl 1o
YPaBHEHUIO XUMHUUYECKOU
peakLu

27

CucremaTH3aIis ¥ 0000IIIeHHEe
3HaHWM M0 TeMe

28

ApeHbl: TOMOJIOTUYECKUH psifi,
obr1riast hopmyiia,
HOMeEHKJIaTypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHE
MoseKys 6eH30/1a ¥ TOJTyo/1a, UX
¢u3ryeckue CBOWCTBA

29

XyMHUUeCcKre CBOMCTBA apeHoB:
peakIuy 3aMelreHust

30

XrMHUUeCcKre CBOMCTBA apeHOoB:




PeaKLiK MPUCOeMHEHHS,
OKUCJ/IeHUe TOMOJIOTOB OeH30/1a

31

OC006PHHOCTH XUMUAUECKUX
CBOMCTB CTHpOJIa

32

PerieHre pacuéTHBIX 3aJau Ha
oripe/iesieHre MOJIEKY/ISIPHOH
(hopMyJIbl OpraHuUecKoro
BelllecTBa

33

Crioco0blI 1oJTyyeHust U
MpUMEeHEHHEe apeHOB

34

[eHeTHUeCKasi CBS3b MEXIY
Pa3/IMYHBIMH K/laCCaMHU
yT/1I€BOJJOPO/IOB

35

PacuéTel 110 ypaBHeHUsIM
XUMHUYECKUX PeakLii.
CucremaTH3alis U 00001IeH1Ee
3HaHWM M0 TeMe

36

[TpupoubIiii ra3. [TonyTHbIe
HeTsHBIE ra3bl

37

KaMeHHBIH yTro/ib U MPOyKThI
ero nepepaboTku

38

HedTb 1 criocobsl eé
niepepaboTku. [IpumeHeHye
MPOZIYKTOB T1epepaboTKu HeTH

39

['eHeTHyeckas CBSI3b MeXAY
Pa3IMUHBIMU KJ1accaMu
yTJIeBOZIOPOZIOB

40

['anoreHornpon3BogHbIE




yTJIeEBOJIOPOZIOB: 37IEKTPOHHOE
CTpOEeHUe; PeaKIUy 3aMelleHHs
rajioreHa

41

[HeticTBue 1jenoueli Ha
rajioreHIpOr3BO/IHbIE.
BsaumogpeiictBue
[UrajioreHasKaHOB C MarHUeM U
LIMHKOM

42

CucremaTH3alis ¥ 00001IeHNEe
3HaHWU MO paszjeny
"Yrnesogopos!"

43

KonTponbHast paboTa 1o Teme
"YrneBogoponnb!"

44

[TpenenbHbIE O[HOATOMHbBIE
CTIUPTHI: TOMOJIOTUYECKUH psifl,
ob1mast hopmyia, CTpoeHHe
MOJIEKYJI, ©30Mepus,
HOMEHKJIaTypa, KnacCubuKarys,
(busnyeckre CBONCTBA

45

XuUuMHUyeckKie CBOMCTBa
Tpe/ie/TbHBbIX OJJHOATOMHBIX
CTIUPTOB

46

Crioco0blI 1osTyyeHust U
MpUMEHEHHEe OZJHOATOMHBIX
CMUPTOB

47

I[TpocTeie 3¢upsl: HOMEHK/IaTypa
Y U30Mepusi, 0COOEHHOCTH
(bU3NUeCKNX 1 XUMHUECKUX
CBOUCTB




48

MHoroaTomHble CITIUPTHI:
STWIEHIJIMKO/Ib U T[JIML|ePUH, UX
¢usnyeckre U XUMUUECKHEe
CBOMCTBA

49

Crioco06sI rosiyueHus U
MPUMEeHeHHe MHOT0aTOMHBIX
CTMPTOB

50

®eHoJ1: CTpOEHUE MOJIEKYIIbI,
(bu3nyeckre CBOMCTBA.
Tokcu4HOCTh peHosa

51

XrMUUecKue CBOMCTBa (heHOMa

52

Crioco06bI rosTyueHust U
rpyuMeHeHue deHomna

53

[TpakTrueckast pabora Ne 2.
PerieHue s3kcrieprMeHTaIbHbIX
3az1a4 1o teme "CrivpThl U
tdheHosbI"

54

CucremaTH3alus U 00001IeH1e
3HaHWM 10 TeMe

55

Anbaerufibl U KeTOHBI:
3/IeKTPOHHOE CTPOeHHe
KapOOHWUTBLHOM TPYTIIIb;
rOMOJIOTUecKue psifibl, ob1rast
dbopmyiia, uzoMepusi U
HOMEHKJ/IaTypa

56

AJbeTUibl U KeTOHBI:
(bu3myecKre CBOMCTBA; peakLuu
TIpUCOeIUHEHHS




57

Peakiun okvcnenvs u
KayeCTBeHHbIe peakLiuu
a/bJeruioB U KETOHOB

58

Crioco06bI rosTyueHUst
a/lb/IETU/IOB ¥ KETOHOB

59

O/IHOOCHOBHBIE TIpe/ie/IbHbIe
KapOOHOBBIE KUCJIOTHI,
0COOEHHOCTH CTPOEHUST UX
MOJIEKY/T

60

V3omMepust U HOMeHK/IaTypa
KapOOHOBBIX KHUC/IOT, UX
(busmyeckre CBONCTBA

61

XUMHUUecKre CBOMCTBa
ripe/ie/TIbHbIX OZJHOOCHOBHBIX
KapOOHOBBIX KHUC/IOT

62

OcobeHHOCTH CBOMCTB
MyPaBbUHOMN KUCJ/IOTBI.
MHoroobpa3uie KapOOHOBBIX
KUCJIOT

63

OCob6eHHOCTH CBOMCTB:
Herpe/e/bHbIX U
apoOMaTHUYeCKUX KapOOHOBBIX,
IMKapOOHOBBIX,
TM/IPOKCUKApOOHOBBIX KUCJIOT.
[TpeacTaBUTE/NN BBICIIAX
KapOOHOBBIX KMCJIOT

64

[ToHaTHE O IPOM3BOAHBIX
KapOOHOBBIX KHCJIOT




65

Crioco0bI rosTyueHust U
NprMeHeHre KapOOHOBBIX
KUCJIOT

66

CroskHble 3GHUpbI:
TOMOJIOTHUECKUH psifi, o01iast
dhopmyna, usomepus u
HOMEHKJ/IaTypa

67

dusnueckre U XUMAYeCcKre
cBolicTBa 3(hupoB

68

PertieHre pacuéTHBIX 3afiau: TI0
yPaBHEHHIO XUMHUUeCKOM
peakiuy, Ha orpejiesieHre
MOJIEKY/ISIPHOM (hOpMY/IbI
OpraHUYecKoro BellecTBa

69

[MpakTrueckast pabota Ne 3.
PerieHyve s3KkcrieprMeHTa/IbHbBIX
3a71a4 110 TeMe "KapboHoBbIe
Kucn0Thl. Cro)KHbIe 3pupb"

70

JKupbl: cTpoeHue, pusnyeckre 1
XUMHYeCcKHe CBOWCTBA
(rupponus)

71

Oco6eHHOCTH CBOCTB KUPOB,
CoZiepyKalllX OCTaTKU
Herpe/e/IbHBIX )KUPHBIX KUC/IOT.
JKuph! B ripupoge

72

MblI1a KakK COJA BBICILIMX
KapOOHOBBIX KUCJIOT, UX
Motolee aecteue. [ToHsTue o
CHHTETUYeCKUX MOIOIINX




cpenctBax (CMC)

73

['eHeTHUecKasi CBS3b
yT7IeBOAOPO/IOB U
KUCIOPOZCO/IePIKaIIX
OpraHUYeCKHX BelleCTB

74

PacuéTtbl o ypaBHeHUsIM
XUMHYeCKUX peakluii

75

CuctemaTu3anys 1 00001eHre
3HaHUH T10 TeMe

76

OO011jast XapaKTepPUCTHKA
yTJIeBOZIOB M Kaccu(UKariust
yI/1eBOJ 0B (MOHO-, - U
MoIMCcaxapu/pbl)

77

MoHocaxapu/ibl: (pusrueckue
CBOMCTBA U HAXOXK/eHUE B

rpypozie

78

IIprMeHeHuMe IIFOKO3bI, eé
3HaueHUe B KU3HeeaTeIbHOCTH
opraHusma

79

Iucaxapusbl: caxapo3sa,
MaJibTO3a U JIaKTO03a.
HaxosxzeHve B pupojie U
NIpUMeHeHre Aucaxapu/ioB

80

[Monucaxapuzpl: CTpOeHHe
MaKpoMoJieKy/1, pr3nyeckre U
XUMUYeCcKHe CBOMCTBa,
rpuMeHeHue

81

[NonsiTie 06 MCKYCCTBEHHBIX




BOJIOKHAax

82

PellleHre pacueTHbIX 3a/la4 Ha
ompejie/ieHUe I0U BbIX0OZa
MpOJYyKTa peakLyy OT
TeopeTUUeCK’ BO3MOXKHOTO

83

CucremaTu3anys 1 000611ieHIe
3HAHUM TI0 pa3zeny

84

KontposbHast paboTa o Teme
"Kucnopoacogepxarjue
opraHuyecKue coefuHeHus"

85

AMuHBIL: KnaccubuKarys,
CTpOeHHe MOJIEKY, 001ast
dhopmyna, uzomepus,
HOMeEHK/IaTypa U (pu3nueckue
CBOMCTBA

86

XrMHUUeCKre CBOUCTBA
aniudaTrueckKux aMUHOB

87

AHUIWH: CTpOeHHe aHW/IMHA,
0COOEHHOCTU XUMHUCCKUX
CBOMCTB aHW/INHA

88

Crioco0blI 1oJTyyeHust U
NpUMeHeHHe ardaTHIeCcKUx
aMHHOB

89

AMWHOKMUC/IOTBI: HOMEHKJ/IaTypa
1 usomepus, hrznueckre
cBoricTBa. OTJenbHbIe
Mpe/ICTaBUTe/IA X-aMUHOKHCJIOT

90

XUMHUUeckKue CBOMCTBa




aMUHOKUCJIOT, UX
O1oJIoruuecKoe 3HaueHUe
aMUHOKUCJIOT. CHUHTe3 U
TH/POJIU3 TTENTHIOB

91

benkuy Kak nmpupojHblie
TMOJIMMEPBI; CTPYKTYPHhI Oe/KOB

92

XUMHUUeCKre CBOMCTBaA Oe/IKOB

93

A3soTcopepxarue
reTepoLUK/INYecKue
coeprHenus. HykienHoBble
KUCJIOTBI: COCTaB, CTPOeHUe U
buonornyeckas posb

94

[MpakTrueckas pabota Ne 4.
Perienune skcriepuMeHTabHBIX
3aj]ay I1o Teme
"A3oTCcoaepxaliue
opraHvuveckue coelUHeHus"

95

[MpakTrueckast pabota Ne 5.
PelieHre sKcriepyMeHTa/IbHBIX
3ajiau 1o Teme ""Pacrio3HaBaHue
OpraHUYecKUX coeIMHeHU"

96

KoHTtponbHast paboTa o Teme
"AsoTcozaepxaliue
OopraHuyecKue coefuHeHus"

97

OCHOBHbIe MOHSTUSI XUMUU
BbICOKOMOJIEKYJISIPHBIX
CoeJHeHUI U MeTO/Ibl UX
CHHTe3a —I10/IMMepHr3aLus U
MO/IMKOHZeHCaLusi




98

[Imactmaccel. YTunusauus u
nepepaboTKa IacTHUKa

99

OnacTomepbl: HaTypaJbHbIM
CUHTeTHUYeCKHe KayuyKH.
Pe3una

100

BoJsiokHa: HaTypanbHbIe,
UCKYCCTBEeHHbIe,
cuHTeThueckure. ITommepsl
CIejuaIbHOrO Ha3HAueHusl

101

[MpakTrueckast pabota Ne 6.
Pelienune skcniepuMeHTaIbHBIX
3aj/1a4y o temMe "Pacrio3HaBaHUe
T1acTMacC ¥ BOJIOKOH"

102

O600111eHNE ¥ CUCTEMAaTH3al[Ust
M3yUYeHHOI'0 Marepuasa I10 TeMe
"BricOKOMOIEKY/IIpHbIe
coevHeHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102




11 KJTIACC

Ne
n/m

Tema ypoka

KosmnuecTBO yacoB

KouTtpo/ibHbIE

Bcero
padoThI

IIpakTHUecKkue
padoThI

JJ/IeKTPOHHbIE

nudpoBbie
oOpa3oBaTe/IbHbIE

pecypchl

Atom. CocTaB aTOMHBIX si/iep. XMMUYeCKUi
sneMeHT. M130TOMNEI

CTpOGHI/Ie 3JIEKTPOHHBIX 000J10ueK dTOMOB,
KBAHTOBEI€ UKCJ/la

Knaccudukaiys XuMruuecKrux 37eMeHTOB (s-,
p-, d-, f-amemMeHTBbI)

PacripesiesieHrie 3/1eKTPOHOB 10 aTOMHBIM
opbuTansm

OneKTpOHHbIe KOH(UIypaljui aTOMOB
3/IEMEHTOB B OCHOBHOM U B0O30Y>K/JEHHOM
COCTOSIHUM

OneKTpOHHbIe KOH(UTYpaIlUi NOHOB.
OJIEKTPOOTPHULIATE/IbHOCTh

[Teproanueckuii 3akoH U [1epruoanueckast
cucTeMa XMMUYeCcKux sy1eMeHToB /. M.
MeHjeneeBa, CBsI3b C COBPEMEHHOW Teopuen
CTpOEeHHs aTOMOB

3aKOHOMEpPHOCTU U3MeHeHUsI CBOMCTB
XUMUAYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MU
TPOCTBIX U CJIOXKHBIX BeIeCTB M0 TPyMaM 1
repuojam

CucremMaTH3alysi ¥ 0000IIleHre 3HaHU T10




TeMe

10

Bugpl xummnueckol cBsizu. MexaHH3Mbl
o0pa3oBaHusi KOBaJIeHTHOU CBSI3U.
BogopopaHas cBs3b. MexMoseKy/sipHble
B3aUMO/IeUCTBUS

11

BaneHTHOCTh ¥ BaJleHTHbIE BO3MOXXHOCTU
aToMoB. CBsI3b 37IeKTPOHHOU CTPYKTYPbI
MOJIEKYJI C UX TeOMEeTPHUUeCKHUM CTPOeHUEM

12

Hpe,l[CTaBJ'IeHI/IH O KOMIIVIEKCHBIX
COeJHEHUAX: COCTdAB U HOMEHK/IaTypa

13

BeijectBa MoJ1eKyIsIpHOTO U
HeMOJIeKYJISIPHOTO CTpoeHus. TUmel
KPUCTa/I/TMYECKUX PeLleTOK U CBOMCTBA
BellleCTB

14

[ToHsITHE O JUCTIEpCHBIX CUCTEMaX.
ITpencraBieHye 0 KOJIJIOWAHBIX pacTBOpax

15

W cTuHHBIE paCcTBOPBI: HACKIIEHHbIE U
HeHacblllleHHble, PACTBOPUMOCT.
Kpucrannoruzaparsi

16

Crioco06b! BeIpaKeHUs! KOHLIEHTPaLin
pacTBOpOB

17

Perienue 3a/1au ¢ UCI10/1b30BaHUEM TIOHATUM
""MaccoBas [10/11 paCTBOPEHHOI0 BelecTna’,
"MOJIsIpHast KOHL|eHTpaus"

18

Knaccudukaiyst © HoMeHK/IaTypa
HeopraHnyeCKux BelleCTB

19

Cucremaru3sanyst ¥ 060011IeHIe 3HaHUH 110
TeMe




20

KonTtposnbHast pabora o Temam "CtpoeHue
aTtoma. [leproauyeckuii 3aK0OH U
[Tepyognueckas cuctemMa XMUMUUeCKUX
anemenToB /1. . MenzeneeBa", "CtpoeHue
BelljecTBa. MHOTOOOpa3ue BeliecTs"

21

Knaccudukarus Xumruueckux peakuyi B
HeOpraHU4eCcKO! U OpraHn4yeckor XUMUH.
3aKOH COXpPaHeHUs MacChl BellleCTB; 3aKOH
COXpaHeHWs Y TIpeBpallleHys] SHepruu Npy
XUMHUUECKUX peakLUsaxX

22

TernioBble 3()(heKTbl XUMUUECKUX peakLvii.
TepMoxumMHuecKue ypaBHeHUs!

23

BbruricsieHus o ypaBHeHUSIM XUMUUECKHAX
peaki1ii U TepPMOXMMUUECKUM YPaBHEHUSIM

24

CKOpOCTh XMMUUECKOM peakliiy, eé
3aBUCUMOCTb OT Pa3/IMYHbIX (PaKTOPOB.
Karanus u KaTaamsaTopbl

25

I"'oMmoreHHsIe U reTeporeHHbie peakijunu

26

[TpakTrueckast pabota Ne 1 110 Teme
"BivsiHue pa3nuuHbIX (PAaKTOPOB Ha
CKOPOCTb XMMUUECKOW peakLvn"

27

O6paruMble ¥ HeOOpaTUMbIe PeaKIUH.
XUMHUUeCcKoe paBHOBeCHe

28

I[MpakTrueckast pabota Ne 2 1o Teme
"BausiHYe pa3/MuHbIX (PAaKTOPOB Ha
T10JI0’KeHHe XUMUUeCKOro paBHOBecus"

29

OJIeKTpoJ/IMTUYecKas auccoranus. CUlbHble
1 cy1abble 371eKTpoauThl. CTereHb




JIMccoLyalyn

VonHoe npou3sBefeHue Bogbl. Cpesia BOAHBIX

30 pacTBopoB. BosiopoaHbIii moka3sartens (pH)
pacTBopa

31 I'uaponus coseld. Peakijuu, npoTeKarolue B
pacTBOpax 371eKTPOJIUTOB
[TpakTryeckast pabora Ne 3 1o Teme

32 "XuMHrueckue peakLjuy B pacTBOpax
3/1eKTPOIUTOB"
OKuC/IUTe/TIbHO-BOCCTaHOBUTE/IbHbBIE

33 peakiuu. BaxkHelilie OKUCIUTENN U
BOCCTaHOBUTEJIN

34 MeTo/, 5/1eKTPOHHOTO (371EKTOHHO-UOHHOT0)
Gananca

35 OJIeKTPOJIU3 PacTBOPOB U PacIlylaBOB
BelL[eCTB

36 Pemienne 3asiau pa3iMyHbIX TUTIOB

37 PerieHvie 3a/1au pas/iMuHbIX TUIIOB

38 CucremMaTH3alysi ¥ 0000IeHre 3HaHUH 110
TeMme " XuUMHUUeCKHe peakLuu"

39 KonTponbHast paboTa 1o Teme " XuMHueckue
peakmmn"
[Tonoxxenvie HemeTasnnos B [lepuoguueckon

40 CUCTeMe XMMHUYeCKUX 371eMeHToB /1. U.
MeHiesieeBa U 0COOEHHOCTH CTPOEHUS UX
aToMOB. ®U3MUeCcKHUe CBOMCTBA HEMETAJITIOB

41 AnnoTponus HeMeTa/UI0B (Ha IpuMepe

KUC/I0poJa, cepbl, hochopa v yriepoaa)




Bopopog: nonyyenue, pusnueckue u

42 XUMHUYeCKHe CBOMCTBA. ['uapuzbl
[anoreHsl: HaXOXKJeHNe B TIPUPO/ie, CIIOCOObI

43 roJsiyueHusi, Gpusnueckre U XuMuyeckue
CBOMCTBA
["anoreHoBo0poAbl. BaxkHeliive

44 KUCJIOPOZCO/leprKalljie CoeJMHeH s
rajoreHoB
JIabopaTopHbIe ¥ MPOMBILLTIEHHbBIE CTIOCOObI

45 T0JIy4eHus1 rajioreHoB. [IpumeHeHue
raJioreHOB U UX COeJUHEHUN
IMpakTrueckas pabota Ne 4. Pemenue

46 3KCITepUMEeHTAa/IbHBIX 3a/jau 110 Teme
"T"anorens!"
Kucnopos: nabopaTopHbie 1

47 TIPOMBIII/IEHHBIE CITOCOOBI MTOTyUeHHs,
du3nueckre U xuMuueckre cBoiictea. O30H.
[IpuMeHeHre KUC/IOPOJa U 030Ha

48 OKcH/bI ¥ TIePOKCU/IBI

49 PerieHvie 3a/1au pa3s/IMuHbIX TUIIOB
Cepa: HaxOXKJeHUe B TIPUPO/Ie, CIIOCOObI

50 roJsiyueHusi, hpusnueckre U XuMuyeckue
CBOMCTBA

51 CepoBozopo/, Cy/ib(publ

5 Kucnopogcopepikamiye coeJMHEHNs CepbI.
OcobeHHOCTH CBOMCTB CEPHOM KUC/IOTHI

£3 [TpakTrueckasi pabota Ne 5. Perienne

3KCIepUMeHTa/bHbIX 3a/au 1o Teme "Cepa u




eé coeHeHUs "

A3zor: HaxXoXXaeHue B rIpupoje, C110CoObI

54 rnonyueHus1, Gusnyeckrie U XMuMHUUecKre
CBOMCTBa. AMMHUAK, HUTPU/IbI

ec Kucnopogcozeparue coeiJMHeHNs a30Ta.
Oco6eHHOCTH CBOMCTB a30THOM KUC/IOThI

c6 [TpuMeHeHe a30Ta U €ro COeJUHeHU.
A3oTHbIe y00peHus
docdop: HaxoXKAeHue B TIPUPO/ie, CIIOCOOBI

57 rosiyueHusi, hpusnueckre U XuMuyeckue
cBotictBa. Pochugs u pochun

58 Oxkcuapl hocdopa, pocdopcoaepkaiiye
Kuc/10Thl. Cosu hochopHOM KUC/IOTHI

59 [TpumeHneHue docdopa 1 ero coeIMHEHUIA.
docdopHbie yrobpeHus
[TpakTrueckasi pabota Ne 6. Perierne

60 3KCIepUMeHTa/IbHbBIX 3a/1au 1o TeMe "A30T U
docdop u ux coeguHeHUs"
Yrnepoj: Haxox/ieHue B TIPUPO/e,

61 aJ/uIOTPOITHbIe MOAU(UKALIUY; (hU3UUeCcKue U
XUMHUUEeCKUe CBOMCTBA, IPUMeHeHMe

62 Oxkcup yraepoga(ll), okcup yraepoga(IVv),
yroJibHasi KUC/I0Ta U eé Conr

63 Peluienue 3azau pa3siMuHbIX TUIIOB
KpemHuii: HaxoK/ieHue B TIpUpo/ie, CIIoCOObI

64 MoJIyueHus1, pu3nUyecKre U XuMuJecKue
CBOMCTBA

65 Oxkcup kpemausi(IV), KpeMHUeBasi KUC/IOTa,




CHUJ/IMKATHI

HpI/IMeHEHI/Ie KpeMHUA U €r0 COEAHHEHHﬁ.

66 Crekio, ero nosiyueHve, BUbl CTeK/Ia

67 PelieHvie 3a/1au pa3/iMuHbIX TUIIOB

68 CucremaTH3alysi ¥ 0000ITIeHre 3HaHUH T10
TeMme "Hemerasibr"

69 KonTponbHas pabota o Teme "Hemetasb"

70 Amnasu3 pe3ybTaToOB KOHTPOJILHOW PabOoTHI,
KOPPEeKLIUS OIHO0K
[Tono>xenve metannos B [lepuoguueckon

71 CUCTEMe XMMUYeCKUX 3JIeMeHTOB.
Oco6eHHOCTH CTPOEHUS 3/IEKTPOHHBIX
000/10ueK aTOMOB METaJlJIOB

7 O61ue ¢r3nyeckre CBOMCTBA MeTasl/IOB.
[TprMeHeHMe MeTaslyIOB B OBITY U TEXHUKE

73 CnuaBbl MeTasi10B. Koppo3sus meTasnioB

74 Pemienue 3a7au pa3iMyHbIX TUTIOB
ONeKTpOXUMUUYECKWH PsAJ, HalPsUKeHUN

75 MeTasioB. OO1IHe CrIOCOObI MOTyYeHUs]
MeTasl/ioB
OO0111as XapaKTepUCTHKa MeTaioB [A-
rpynisl [Teprosryeckoii cucTeMbl

76 XUMHAYECKUX 3/1eMeHToB. HaTpuil 1 Kanmid:
rosiyueHue, pusnuecKrie U XMMUYecKue
CBOWCTBA, NPUMeHeHHe TTPOCTHIX BellleCTB U
UX COeIMHEeHMM

77 OO01jas XxapakTepucTHKa MeTtaioB ITA-

rpynnsl [Teproarueckor cucTeMbl




XUMHYECKUX 3/1eMeHTOB. Marnuii u

KaJIbLIUi: TIoSTyueHue, pusnueckue u
XUMHUUeCKHe CBOMCTBA, IPUMeHeHNe
MPOCTHIX BeLeCTB U UX COeUHEHNUH

78

JKécTKOCTb BOJIBI M CITOCOOBI €€ yCTpaHeHUs!

79

AnIOMUHUM: TIOSIyueHue, (pru3nueckue U
XUMHYeCKHe CBOKCTBA, IPUMeHeHe

80

AwmdoTepHble CBOWCTBA OKCHZA U
TMJPOKCHA aTFOMHUHUS,
T'MPOKCOKOMIUIEKCHI aJTFOMUHUS, UX
MIpUMeHeHHe

81

Peinienue 3d/ida4 pa3/IMYHBIX THUIIOB

82

[TpakTrueckasi pabota Ne 7. PeriieHue
3KCIIepYMeHTaJIbHBIX 3a7iau 10 Teme
"Mertasuibl I/1IaBHBIX NOArpynmn"”

83

OO611jast XapaKTepuCTUKa MeTaslyIoB
nobounbix noArpyr (B-rpymim)
ITeproueckoil CUCTEMbI XUMUUECKUX
3/1eMEeHTOB

84

dusnueckre ¥ XUMAUECKHE CBOMCTBA XpOMa
uero COE'Z[I/IHEHI/II\/‘I, HX IIpUMEHEHNnEe

85

BakHeime coefuHeHUSI MapraHIia.
[TepMaHraHaT Kajivisi, €r0 OKUCTUTETbHbIE
CBOICTBA

86

dusnueckue U XMMHUYeCKHe CBOKCTBA Kese3a
U ero coeuHeHui. [Tonyuenue u
NpYMeHeHMe CI/IaBOB JKese3a

87

dusnyeckre U XUMAUECKHE CBOMCTBA Meanu 1




eé coeJUHEHUH, UX TPUMeHeHHe

®du3rueckre U XMMHUUeCcKHe CBOMCTBA OUHKa

88 1 ero coeZIMHeHWH, UX MpUMeHeHue.
' IpOKCOKOMITIEKCHI [IMHKA
[MpakTrueckast pabota Ne 8. Perienue

89 9KCIIePUMEHTAJIbHBIX 3a7ay 110 TemMe
"MeTasiibl TT060YHBIX TTOATPYTIT"

90 Perienvie 3a/1au pas/iMuHbIX TUIIOB

o1 O0600611eHre ¥ cCTeMaTH3alys U3yYeHHOT O
MaTepuasa no teme "Metanibr"

92 KoHTposnbHas pabora no teme "MeTtasuibr"

93 Amnanu3 pe3ynbTaToOB KOHTPOJILHOW pPabOoTHI,
KODPEeKIHs OIHO0K
Posib xumuu B 0becrieueHUH yCTOMUMBOTO

94 pasBuTHd yesioBeuecTBa. [loHATHE O
Hayy4HbIX METO/laX MUCC/Ie/l0BaHUs BelecTB
HayuHble NpUHLUIIBI OpraHU3aLyu

9 XUMMUECKOI0 TTPOM3BO/CTBA.

> [TpombiiiyieHHbIe CIIOCOOBI MOy ueHUs

Ba)KHEMILIX BellecTB

96 XUMUYecKoe 3arpsi3HeHre OKpyrKarolen
CpeJibl U ero NoC/e/ICTBUS

97 XuUMHUS 1 37I0POBbE UeIoBeKa.
JlekapCTBeHHbIe Cpe/iCTBa

98 Xumusi vy, Posib Xxumuu B obecriedeHUN
MUILLeBOM 6e301acHOCTH

99 KocmeTtnueckue 1 nap@romepHbie Cpe/iCTBa.

BrrToBasg xumus




XuMus B CTPOUTeLCTBe. BaxkHeuive

100 CTPOUTEJIbHBIE U KOHCTPYKLJUOHHbIE 1
MaTepuarbl
101 XUMUS B Ce/IbCKOM XO3SIMCTBe. 1
Opranuueckrie 1 MUHepasbHble y00peHust
100 Cucremaru3aiusi 1 000011ieHre 3HaHUM 110 1
Teme
OBIIEE KOJIMYECTBO YACOB ITO 102

I[TPOI'PAMME




YUYEBHO-METOJUYECKOE OBECIIEUEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbI AJI1 YYEHUKA

» Xumus, 10 knacc/ I'abpuensa O.C., OctpoymoB U.T'., Cnagkos C.A.,
JléBkuH A.H., AkiimoHepHoe o611iecTBO «M3marensctBo «IIpocBeljeHue».
o Xwumws, 11 kmacc/ T'abpuensH O.C., OctpoymoB U.T'., Cnagkos C.A.,
JIéBkuH A.H., AkijnoHepHoe o011iecTBO «M31aTenbCTBO

«IIpocselieHue».

METOINYECKUWE MATEPUAJIBI V11 YUUTEJIA

Kupsikos B.I'. Opranuueckasi xumusi. —M.: IIpocseluenue, 2012.
JIugun P.A., Akumosa E.E., BopotHukoBa H.A. Xumus. Metoguueckue
Martepuasbl 10-11 knaccel. - M.:[Ipoda, 2013.

Ha3zapoga I'.C., JlaBpoBa B.H. Vcrionb3oBanue yueGHOTo 000py/ioBaHUS Ha
MPaKTUYeCKUX 3aHATUSAX 110 XUMuu. —M., 2012.

JIugua P.A u ap. Xumusd. 10-11 kiaccel. Jupaktuyeckue MaTepuasbl
(Pewienuie 3amau). — M.: Ipoda,2012.

JIugun P.A., Maprysuc B.b. Xumus. 10-11 knaccel. [IygakTrueckre
Martepuasbl. (TecTsl 1 mpoBepouHble 3afanust). — M.: Ipoda, 2014.
Aptemenko A.M. Opranuueckas xumus: HomeHkiatypa. V13omepus.

OnekTpoHHbIe 3 dekThl. — M.: [Ipoda, 2012.



Cyposuesa P.I1. u ap. Xumus. 10-11 knaccel. HoBble TecTsl. — M.: [Ipoda,
2005.
Pagerknii A.M. KoHTtposibHble paboTe 1o xumuH B 10-11 Kaccax: mocobue

s yuurensd. — M.: IIpocsemjenue, 2015.

HONPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCHI U PECYPChI CETA
NHTEPHET

1. http://www.alhimik.ru.

2. http://www.hij.ru.

3. http://chemistry-chemists.com/index.html.
4. http://c-books.narod.ru.

5. http://www.prosv.ru/.

6. http://1september.ru/.

7. http://schoolbase.ru/articles/items/ximiya.
8. www.periodictable.ru.

9. https://www.yaklass.ru/

10. https://fg.resh.edu.ru/

11. https://media.prosv.ru/
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