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ITosscHUTe/IbHAA 3anMCKa

Pabouasi mporpaMMa I0 XWMWU Ha YPOBHe cpefiHero o0Irero oOpa3oBaHUS
pa3paboTraHa Ha ocHoBe ®egepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O0
obpazoBannu B Poccuiickoit ®efepaiyn», TpebOBaHHN K pe3y/bTaTaM OCBOEHHS
denepanbHON 0Opa3oBaTe/bHOM MporpaMMel cpegHero obirero o6pa3oBanusi(POIT
COO), mnpencraBneHHbix B @efepaJibHOM TOCY/JapCTBEHHOM 00pa3oBaTesbHOM
craigapte COO, c¢ yuétom KoHilermiuu TipernojjaBaHus ydeOHOTo mpeaMeTa
«Xumusi» B oOpa3oBaTe/ibHbIX ~ opraHu3auusx  Pocculickoit ~ ®egeparuuy,
peasM3yroIIuX OCHOBHbIe OOpa3oBaTesibHble MPOTrpaMMbl, U OCHOBHBIX T0JIO’KeHUHN
«Crparerum pa3BuTvs BocnuTaHusl B Poccurickor Penepanuu Ha riepuog Ao 2025
roga» (Pacriopsbkenue IlpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

XuMUsi Ha ypOBHE yrayO/EHHOTO W3ydyeHUsl 3aHUMaeT BaXKHOe MeCTO B CUCTEMe
eCTeCTBeHHO-Hay4Horo obpa3oBanusi yuaruxcsa 10-11 kmaccoB. 3yueHue
npeiMeTa, peanusyemMoe B yCIOBUSX [Jud@epeHIIMPOBAHHOTO, TPO(UILHOIO
oOyueHusi, mpu3BaHO obecrmeunTh 0OIe00pa3oBaTeIbHYI0 M OOIEKYJIBTYPHYIO
TIO/ITOTOBKY BBIMYCKHUKOB IIIKO/bI, HEOOXOAMMYIO /s afialTaidd WX K OBICTPO
MEHSIOIIIUMCS YCJIOBUSIM >KHU3HU B COI[UYMeE, a TakKKe it TIPOZO/DKEeHHsT 00yUueHus B
OpraHM3anusx TpodecCHoHaTLHOr0 00pa3oBaHUsl, B KOTOPBIX XHUMHS SIBJISIETCS
O/IHOW W3 TTPUOPUTETHBIX JUCLIATLIVH.

B nporpamMe 1o XxumMuu Ha3HaueHHe rpeaMeTa « XUMUS» MoyudaeT ToApobHy o
VIHTEepIIpeTalUil0 B COOTBETCTBUM C OCHOBOIMOJArarolliuMu mnosioxkeHusimu OI'OC
COO o B3auMO00YC/IOBIEHHOCTH 1iejiel, cofiepKaHHsl, pe3y/lbTaToOB OOyUeHUs |
TpeOOBaHMI K YPOBHIO TIOATOTOBKH BLIMTYCKHUKOB. CBU/I€TE/ILCTBOM TOMY SIBJISFOTCS
C/ie[lytol1e BBIMOJTHsIeMble TPOrPaMMOM 10 XUMUU (PYHKIUU:

* yH(pOpPMaI[MOHHO-MeTOANuYUeCKasl,  peajqu3alds  KOTOpOM  obecrieunBaeT
ToJTyueHre TIpe/CTaBleHUst O 1iesX, COZep)KaHWW, oOlel cTparter o0yueHwus,
BOCTIMTaHUS W Pa3BUTHS OOYYaroOIMXCS CpPeJCTBAaMH TpeJMeTa, H3yd4aeMoro B
paMKaxX KOHKPETHOTO MPOUJIs;

® OpraHu3alMOHHO-TVIAHMPYHOIiasi, KOTOpasi MpefyCMaTpUBaeT OrpejesieHne:
MIPUHLIMIIOB  CTPYKTYPHMPOBAaHUS U  TI0C/Ie[OBaTe/IbHOCTA HW3y4YeHUs yueOHOTO
Mareprasia, KOJIMYEeCTBEHHBIX W KAaueCTBEHHBIX €ro XapaKTepUCTHK; TMOAXOJO0B K
copMUpOBaHHIO COlep)KaTe/lbHONW OCHOBBI KOHTDOJII M OL|eHKHA 00pa30BaTebHBIX
JOCTIKeHWM 00ydarolixcsi B paMKaxX WMTOTOBOM aTrTecTaliid B (opme eauHOro
roCyJapCTBEHHOT0 5K3aMeHa M0 XUMUU.

[TporpamMma Aijist yriyO/IEHHOTO U3yUeHHUsT XUMUU:

® yCTaHaB/MBaeT WHBAPHMAHTHOe TIpeJMeTHOe Cofiep>kaHue, o0si3aTesibHOe AJisi
M3yuyeHUs] B paMKax OTZeJbHbIX TNpoQuiel, mpefycMaTpUBaeT pacrnpefeseHue U
CTPYKTYPUPOBaHHE €ero Io KjaaccaM, OCHOBHBIM COZIep>KaTesIbHbIM JIMHUSAM/pa3zenam
Kypca;

® 1aéT MpUMepHOe pacrpefiesieHe y4eOHOrO BpeMeHH, PeKOMEeHYeMOTO [jis
W3YyUeHUs OT[Ie/IbHbIX TeM;

® Ipe/ijlaraeT TIPUMEPHYI0 T0C/Ie/IoBaTe/IbHOCTh W3yUeHus: yueOHOro MaTepuasa
C YuéTOM JIOTUKW TIOCTPOEHMs] KypcCa, BHYTPUIIPEAMETHBIX U MeXIpPeJAMeTHBIX
CBsI3el;

® 1aéT METOAWUYECKYH) MHTEepIIpeTalyio Liejled M 3aZjay M3yueHUs IpegMera Ha



yrayO/éHHOM ypOBHE C yUETOM COBPEMEHHBIX TIPUOPUTETOB B CHUCTeMe CpeJHero
obmmero  obpa3oBaHMs,  COjlep)KaTelbHONW  XapaKTepUCTHUKH  TIaHUPYEeMbIX
pe3y/JbTaTOB OCBOEHMsSI OCHOBHOM 0Opa3oBaTe/bHOW MpOrpaMMbl CpefiHero o0Iero
oOpa3oBaHUs (TMUHOCTHBIX, MeTAaIlpeIMETHBIX, TPEAMETHBIX), a TaKXKe C YUETOM
OCHOBHBIX BH/IOB yueOHO-TIO3HaBaTe/bHBIX JEMCTBUM 00YyUaroIierocsi o OCBOEHHIO
COJZleprKaHus npejmMeTa.

[To BceM Ha3BaHHBIM IO3UIMSM B MpOrpaMMe MO0 XUMHU MpeAyCMOTpeHa
TIPeeMCTBEHHOCTh C 00yueHreM XUMHMM Ha YPOBHe OCHOBHOTO 00I1jero oOpa3oBaHusl.
3a 1mipefeslaMd  yCTAaHOBJIEHHOW IIPOrpaMMOM T0  XWUMHMHM  00si3aTesbHOM
(VHBapuaHTHOM) COCTaB/sAIOIIeN cofep)KaHusi y4yeOHOro TipeAMeTa «XHUMUSI»
0CTaéTCsi BO3MOYKHOCTb BbIOOpa ero BapMaTUBHOW COCTABJISAIOLIE, KOTOpasi JO/DKHA
OTIpe/ie/IIThCSl B COOTBETCTBUM C HampaB/ieHHeM KOHKPeTHOTO Mpodusis 00ydeHusl.

B cootBercTBUM C KOHUeNTya/JibHbIMU T0JioKeHUsmMu PI'OC COO o
Ha3HaueHUM TipefMeToB 0a30BOro U yriayOGneéHHOro ypOBHeil B  CUCTeMe
middepeHIIMPOBAaHHOTO 00yJeHUst Ha ypOBHE cpeHero obiiero o6pa3oBaHUs XUMUST
Ha ypoBHe yryiy0/I8HHOTO M3yueHUs HarpaB/ieH Ha peayv3aliio MpeeMCTBeHHOCTH C
TOC/IeAYIOITUM 3TarioM TTO/TyYeHHsT XUMHUUeCcKoro o0pa30BaHUs B PaMKaX M3yueHHs
Crela/JbHbIX eCTeCTBEHHO-HAayUHbIX M XWUMWYECKUX [JUCLUIVIMH B By3aX U
OpraHv3alysix cpefiHero npodeccuoHanbHOro obpasoBanus. B 3Toli CBsi3u u3yueHue
npeMeTa «XHMWSI» OpPHUEHTUPOBAHO TMPEUMYIIeCTBEHHO Ha pacllidpeHue U
yrayOseHde TeopeTHYecKOM U TMPaKTHYeCKOW TOATOTOBKM  00ydaroluxcs,
BbIOpABIIIMX OIMpe/ie/IEHHbIN MMpoPuib 00yueHUs, B TOM 4YMC/e C TepClieKTUBON
MOC/IeAYIONIET0  TOMy4YeHUssT XUMHUeCKOro o0pa3oBaHMs B OpraHM3aLUsix
npodeccroHambHOrO0 OobOpa3zoBanusi. Hapsgy c 3tum, B cBere TpebGoBanumii PI'OC
COO Kk mIaHMpyeMbIM pe3yibTaTaM OCBoeHHs (emepanbHONM 00pa3oBaTe/bHOMN
MporpaMMbl  CpefiHeTO 00iero oOpa3oBaHUs U3ydeHHWe TMpeAMeTa « XUMUS»
OPUEHTUPOBAHO TaKXXe Ha pelleHWe 3aZlad BOCHUTAHUS W COLMAbHOTO Pa3sBUTHS
oOyuaroruxcs, Ha (JOpMHUpOBaHWe Yy HUX OOITIeMHTe /UIeKTyaIbHbIX YMEeHUM, YMeHUH
palyoHamM3alyd  yuyebHoro TpyzAa ¥ 00OO0OIIEHHBIX CIIOCOOOB JIeATebHOCTH,
MMERIIUX MeXAUCLUTIIMHAPHBIN, HaJTIpeAMEeTHbIN XapaKTep.

CocTaBasitoll[iMU  TIpe/iMeTa «XUMHS» Ha YpOBHe YIJyO/IEHHOTO W3yueHUs
ABNSAIOTCS  yrayOnéHHble Kypchl — «OpraHuueckas xumus» U «O0Oijasg u
HeopraHuueckasi xumusi». [Ipu ornpezeneHUM TOJX0A0B K OTOOPY U CTPYKTYPHOM
OpraHu3alyy COJlepKaHus 3TUX KYPCOB B MPOrpaMme M0 XMMHUM 3@ OCHOBY TIPUHSATHI
nosioxxeHnst ®I'OC COO o pa3nuuussx 6a30BOro v yriayOIeHHOTO YPOBHEH U3yUeHHs
rpeJiMeTa.

OO01asa XxapaKTepUCTHKA YUe0HOro nmpejmera

OcHoBYy cozsepXaHusi KypcoB «OpraHuueckass XuMmusi» U «OOmas wu
HeopraHuyeckasi XMMUsi» COCTaBJIsIET COBOKYMTHOCTh MPeAMEeTHbIX 3HaHUW U YMEHUU,
OTHOCAIIUXCS K 0a30BOMY YpOBHIO HM3yueHHUsl TpeiMeTa. JTa CHCTeMa 3HaHUH
roJlyyaeT oOripefie/IEHHOe TeopeTUYecKoe [OIOJIHeHUe, II03BOJIsAIoIee OCO3HAaHHO
OCBOUTh CyILIeCTBEHHO OO0/bllMi 00bEM (PaKTO/IOTHYECKOTO MaTepuana. Tak, Ha
yrayOnéHHOM ~ ypOBHe  u3yueHHs1  TpeAiMeTa  obecrieyeHa  BO3MOJKHOCTb
3HAUUTE/IbHOTO yBenueHUs 00bEéMa 3HaHUM 0 XMMHUeCKUX 3/ieMeHTax U CBOMCTBAx



WX COeIMHEeHWI Ha OCHOBe pacCIIUpeHus W yriyb/ieHus mpefcTaB/IeHu O CTPOeHUH
Bell[eCTBAa, XUMHWYECKOM CBSI3M M 3aKOHOMEPHOCTSIX TIPOTeKaHUsl peaKLUid,
pacCcMaTpUBaeMbIX C TOYKWA 3PEHUs] XUMUYECKOM KUHETUKW W TepMOJAUHAMUKHU.
W3yueHue TepUOJUUYECKOTO 3aKOHa W Ilepuoguyeckoll CUCTeMbl XUMHUUYECKUX
3/IeMeHTOB 0a3upyeTcst Ha COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX TTPe/ICTaBIeHHUSIX O
CTPOEHMM aTOMa. XUMHUecKasi CBSi3b OOBSICHSIETCSI C TOUKM 3PEHHUsT SHEPreTHUeCKUX
HW3MeHeHUM TIpu eé o0pa3oBaHMM U pa3pylleHWH, a TakKe C TOUYKHA 3peHust
MexaHU3MOB eé oOpa3oBaHus. VI3yueHWe TWUIOB peaki[Ui  JOTOJHSETCS
dopMupoBaHreM Tpe/iCcTaB/leH| 00 37IeKTPOXUMUUYECKHX TIPOLieccax U 3/eKTPOU3e
pacIJiaBOB U PacTBOPOB Bell[eCTB. B Kypce opraHn4eckoil XMMUM MPY PaCCMOTPeHUH
PEaKI[MOHHOM CITIOCOOHOCTH COeAMHEHUN yaenseTcss ocoboe BHUMaHMe BOTpocaM 00
3/IEKTPOHHBIX 3(deKTax, 0 B3aMMHOM BJIUSTHUM aTOMOB B MOJIeKy/laX ¥ MeXxaHW3Max
peaxLui.

Ocoboe 3HaueHHe UMeeT TO, UTO Ha COZiep>KaHHe KypPCOB XUMUU YTyOI8HHOTO
YPOBHSI U3y4eHUs [IjIsi KJIaCCOB Ompe/ieIéHHOr0 npoduss (r1aBHbIM 00pa3oM Ha UX
CTPYKTYPy ¥ XapakTep [OIO/JHeHHWN K OoOIeil cucTemMe TIpPeJMETHBIX 3HAHHM)
OKa3bIBalOT B/IUSIHHE CMeXKHble Mpe/iMeThl. Tak, Haripumep, B COZiep)KaHWuU MpeaMeTa
IUIsT KJIACCOB  XUMUKO-(U3nueckoro mipodunas Oo/blnoe 3HaueHWe OyayT HWMeTb
3/IeMeHTbl yueOHOro MaTepuasia Mo obiiedt xumuu. [Ipy u3yueHUu mpefMeTa B
JAHHOM C/yyae akleHT OyZieT c/ieflaH Ha OOILHOCTb MeTOZOB M03HaHUsl, OOIIHOCTh
3aKOHOB UM TeOpud B XUMUU U B (U3UKe: AaTOMHO-MOJIEKY/SIpHas Teopusi
(MosniekynisipHasi Teopusi B (pU3MKe), 3aKOHbI COXPaHEeHHUs MacChl U 3HEepPryu, 3aKOHbI
TePMOAVUHAMUKH, 37IeKTPOIN3a, TPe/ICTaB/IeHNs] O CTPOEHUU Bell[eCTB U IPYToe.

B To ke BpeMsl B CO/lep>KaHHU TIpeiMeTa Jijisi KIIaCCOB XMMHUKO-0MO/TIOTHYeCcKoro
npoduns OGoJBIINK yeNbHbI Bec OyJeT WMeTh OpraHWYecKas XuMmus. B 3Tom
c/lyuae TpeioCTaB/IsieTCss BO3MOKHOCTE [ijisi Oojiee 0OCTOSIT@TBHOTO PacCMOTPEHUst
XUMHUUECKON OpraHu3aliiy KJIeTKH KaK OMOJIOrHd4ecKol CUCTeMbI, B COCTaB KOTOPOH
BXOJIT, K TIPUMEpPYy, TaKuWe CTPYKTypHble KOMIIOHEHTBI, KaK JIUTHAbI, OesKy,
yIJIeBO/bl, HYK/IEMHOBble KUCJIOThl U JApyrue. [Ipy 3TOM 3HaHUSI O COCTaBe U
CBOMCTBAx TMpe/[CTaBUTe/leli OCHOBHBIX K/JAaCCOB OpPraHWYEeCKUX BeIeCTB CIy’KaT
OCHOBOW [II1  W3y4yeHHUs CYIIHOCTA TMpoOIeccoB  (DOTOCHHTe3a, JbIXaHUS,
TUITIeBapeHusl.

B nmnyaHe ¢opMupoBaHMST OCHOB HAy4yHOTO MHPOBO33DEHHs], OCBOEHUs
o0IIleHayYHbIX METO/IOB TO3HAHUSI U OMbITa MPaKTUYeCKOro MpPUMeHeHHsT HayUHbIX
3HaHUU Wu3yuyeHWe TipegMeTa «XWMHs» Ha YI/yO/JIEHHOM YpDOBHE OCHOBAaHO Ha
MEXIpPeAMETHbIX CBSI3AX C y4eOHbIMU TpeAMeTaMu, BXOASIAMH B COCTaB
npegMeTHBIX obOmacteli «EcTecTBeHHO-HayuHble TIpeMeThl», «MareMaTHKa U
nHbopMaTuKa» U «PyCcCKUil I3bIK U TUTEepaTypa».

[Tpu n3yueHnn yueOGHOTO TipeiMeTa «XUMHUs» Ha yTyO/IEHHOM YpOBHe TakikKe,
Kak Ha YpOBHe OCHOBHOTO U cpefiHero obiriero obpa3oBaHus (Ha 6a30BOM ypOBHe),
3a/laueii TepBOCTENeHHOM 3HAUMMOCTH SIB/sieTCsl (POpMUpOBaHME OCHOB HayKu
XUMUHU KaK 00/1aCTH COBPEMEHHOI'0 eCTeCTBO3HaHUSI, TIPAKTUUYECKOH JesiTelbHOCTH
yesioBeKa U OJIHOTO M3 KOMIIOHEHTOB MUPOBOU Ky/bTYphl. PellieHue 3TOH 3a/jlauu Ha
yriay0/8HHOM ypOBHe U3yueHUsl TpeiMeTa MpeArosaraeT peaay3alyio Takux 1iese,
Kak:



dhopMUpoBaHue TIpe/iCTaB/IeHUN:

®0 MaTepua/JibHOM eUHCTBe MHpPa, 3aKOHOMEDHOCTSIX M T[103HaBaeMOCTU
sIBJIECHUN TIPUPO/bl, O MeCTe XMMHHM B CUCTeMe eCTeCTBeHHbIX HayK U eé Befyliei
ponu B obecrieueHHWH yCTOHUMBOTO Pa3BUTHS UEJIOBEUECTBA: B PeIIeHWM MpobjiemM
9KO0JIOTMUeCKOU, SHepreTUueCcKou U THUITIeBoM 6e30MacHOCTH, B pa3BUTHUH MeIULIVHBI,
CO3/laHMM HOBBIX MaTepuajioB, HOBBIX MCTOYHMKOB SHEpPrud, B obecrieueHUU
palLMOHa/NILHOTO TIPUPO/IOII0/Ib30BaHusl, B (hOPMHUPOBAaHUMA MUPOBO33peHUs U 001ijeit
Ky/JbTypbl Ue/IoBeKa, a TakKe KOJ0rMuecKrd 0O0CHOBAHHOT'O OTHOILIEHHUSI K CBOEMY
3/JOPOBBIO Y TIPUPOJHOMN Cpe/ie;

® OCBOEHME CHCTeMbl 3HAHUU, JeXKalluX B OCHOBE XWUMHUUYECKOM COCTaBJISIOILEN
eCTeCTBeHHO-HayYHOM KapTWHBI MHUpa: (yH/aMeHTa/JbHbIX TOHSTUM, 3aKOHOB U
TeOpUM XUMUH, COBPEMEHHbIX MpeJCTaB/leHUil O CTPOEHUU BellleCTBa Ha pa3HBIX
YPOBHSIX ~ —  aTOMHOM,  WOHHO-MOJIEKY/JSIDPHOM,  Ha/JIMOJIEKyJSIDHOM, O
TePMOIMHAMUUECKUX Y KUHETUUeCKUX 3aKOHOMEPHOCTSIX TPOTeKaHUs XUMHUeCKHX
peakiiii, 0 XMMHUUYECKOM PaBHOBECHH, pacTBOpPaxX U JAMCIEPCHBIX CHUCTeMaX, 00
OOIIMX HAaYUYHBIX MPUHIMIIAX XUMUUECKOTO MPOU3BO/ICTBA;

* hopMupoBaHre y 00yJaroIIUXCsi 0CO3HAHHOTO MOHMMaHUsI BOCTPeOOBaHHOCTH
CUCTeMHBbIX XWUMWUECKUX 3HaHWM i OOBSICHEHWS K/IOUeBbIX HAed U mpobsem
COBpEMEHHOW XWMHH, i OObSCHEHWS W TIPOTHO3WPOBAHUS SIBJIEHWH, WMEOIIIX
eCTeCTBEeHHO-HayUHYIO0 TIPUPOJy; TPaMOTHOTO pellleHuss Tpo0sieM, CBSI3aHHBIX C
XUMUel, TIPOrHO3WMPOBAaHMS, aHa/luW3a M OLIeHKW C TIO3UIUA  3KOJIOTUUeCKOun
6e3011aCHOCTH TT0C/IeZICTBUM OBITOBOM M MPOU3BO/ICTBEHHOM /leATeTbHOCTH Ue/IOBeKa,
CBSI3aHHOM C XWMHUECKUM TIPOW3BOJ/ICTBOM, HCIIO/b30BaHHEM U TepepaboTKOM
BeII[eCTB,;

e yryiyO/ieHue Tpe/iCTaB/leHU 0 HayuHbIX MeToZaX TMO3HaHUs, HeoOXOAUMBIX
Ayisi puoOpeTeHHsT YMeHWM OpPHEHTHPOBAThCSI B MHDe BeIIeCTB U OObICHEHHs
XUMHUUECKUX SIBJIEHUM, UMEIOIINX MeCTO B MPUPO/e, B MPAKTUUeCKON esTe/TbHOCTH
Y TIOBCeJHEBHOM JKU3HU.

B mnaHe peanu3auyu TepBOOuepeiHbIX BOCIUTATE/NbHBIX W PAa3BUBAIOIIUX
(GYHKIMM 11e/IOCTHOM CHCTeMbI CpefHero obImiero o6pa3oBaHUSI TpPH W3yUeHUH
npegMeTa «XUMUsI» Ha yryiyb/éHHOM ypoBHe 0Co0yi0 aKTyaJbHOCThH TTPHOOpeTaroT
TaKue 11e/1d 1 3a/lauM, Kak:

® BOCTIMTaHHe YOeXKIEHHOCTH B TI03HABaeMOCTH SIBJIEHU TIPUPO/IbI, YBaXKEHUS K
TIPOL[eCCy TBOpUeCTBAa B 00JIaCTH TeOpeTHUUeCKUX W TIPUK/IAJHBIX HCCIeJOBaHUM B
XUMHUM, (OPMHUPOBaHHWE MHPOBO33DEHHUs], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU;

®pa3BUTHE MOTHBAllMM K OOy4YeHMIO U II03HAHUIO, CIIOCOOHOCTeH K
CAMOKOHTPO/TIO W CaMOBOCITUTAHWIO Ha OCHOBe YyCBOeHHUs 0OIreueoBeuecKux
1leHHOCTel;

®pa3BUTHE TI03HABATE/bHbIX HHTEPECOB, WHTE/IEKTya/llbHbIX U TBOPUYECKHUX
criocobHoCTel oOyuaroiuxcsi, (opMHUPOBaHHEe Y HUX CO3HATEeJbHOTO OTHOIIEHUS K
camMoobpa30oBaHUI0 U HeNpephIBHOMY 00pa30BaHUI0 KaK YCJIOBUIO YCIeITHON
npochecCHOHaTLHOU U 00IIeCTBEHHOM [1esiTe/IbHOCTH, OTBETCTBEHHOTO OTHOILIEHUS K
CBOEMY 3/I0POBBIO M MIOTPeOHOCTH B 3/J0POBOM 00pa3e yKU3HHU;

* hopMUpOBaHWe yMeHUN U HABBIKOB Pa3yMHOIr0 TPHPO/OMNOJIb30BaHMS,



Pa3BUTHE SKOJIOTUUECKOH KY/bTYpPhI, pHoOpeTeHre ombiTa 00I1[eCTBEHHO-TI0/Ie3HOM
9KOJIOTMYECKOM 1esiTe/IbHOCTH.

MecTo B yueOHOM I/IaHe
OO011jee YMCI0 YaCcoB, TIPeyCMOTPEHHBIX [ U3YUeHHUs] XUMUU Ha yTTy0/IeHHOM
ypOBHe cpefHero obmiero obpa3oBanusi, coctaBiseT B 10—11 kmaccax 204 yacoB (3
yaca B He/JleJli0).

CooepaicaHue oOyueHus

10 x1acc

Opranunuyeckass XuMus

TeopeTuyeckye 0CHOBbI OPraHMUeCKON XMMHH.

[TpemMeT 1 3HaueHWe OpraHWUYeCKOW XHMMUU, TpeficTaB/ieHre 0 MHOroobpasuu
OpraHuYeCcKux CoeJMHeHUM.

DJIeKTPOHHOe CTpOeHHe aToMa YIJIepoAa: OCHOBHOe U BO30YXAEHHOe
COCTOsIHMSA. BaneHTHble BO3MOXXHOCTM aroMa yriepoja. XWUMHUYecKass CBSi3b B
OpraHuuecKrx coefvHeHUsiX. Tumbl rubpUAN3aliui aTOMHBIX opOuTaneii yrieposa.
MexaHu3mbl  00pa3oBaHMs KOBaJleHTHOW CBs3u  (OOMeHHBI W JJOHOPHO-
aKIIeNTOpHbIM). TuIbl TMepeKpbiBaHUS aTOMHBIX oOpOWTane, o- W T-CBSA3M.
OpvHapHasi, JBOWHasi U TpoiHas cBsib. CriocoObl pa3pbiBa CBsizeld B MoJIeKyJ/1ax
opraHduyeckux BeilecTB. [loHsiTMe O CcBOOOJHOM pajukane, HyKaeodusre u
y/1eKTpodue.

Teopusi  cTpoeHMsi  opraHuueckux coeguHeHurt A.M. BytnepoBa wu
COBpeMeHHbIe Tpe/CTaB/IeHUs 0 CTPYKType MOJieKyJs. 3HaueHue TeOpHUH CTPOeHUsI
OpraHMYecKux coeJMHeHWW. MoseKky/isspHble U CTPYKTYpHble  (hOpMYJIbL.
CTpyKTypHble (hOpMy/bl pa3MUHbIX BU/IOB: pa3BépHyTas, COKpallléHHas, CKeJleTHasl.
W3omepusi. Buabl u3omepun: CTPYKTYpHas, IPOCTPAaHCTBeHHAas. OJIEKTPOHHbIE
3¢ (}eKTbl B MOJIEKy/IaX OPraHUYecKUX COeAUHEHWUW (MHYKTUBHBIM U Me30MepHbIN
53¢ eKTsI).

[lpencraBneHre o0 Kaaccu(pUKalUMu oOpraHuueckux BemlectB. [loHsATHe O
¢yHKUMOHanbHOW rpynne. ['omonorus. ['omonornyeckve psigpl. CrcTemMaThueckas
HOMeHK/aTypa opraHuueckux coeavHeHud (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJle/TbHBIX TIPe/ICTaBUTE/IeH.

OcobeHHocTH ¥ KiaccuUKalUsg OpraHAYecKux peakiuid. OKUC/IUTeNbHO-
BOCCTaHOBUTE/IbHbIE PEAKLIUY B OPraHUYeCKOW XUMUHU.

JKcrnepuMeHTa/IbHbIe MeTO/Ibl U3yUeHMsI BellleCTB U UX NMpeBpalieHui

OsHakom/ieHHe ¢ oOpa3llaMu OpraHWueCKHWX BelleCTB M MaTephajaMd Ha UX
OCHOBE, OIBITBI TI0 TPEeBpAllleHUI0 OpPraHWYeCKUX BeLIeCTB TPU HarpeBaHUH
(naBneHWe, oOyTr/IMBaHWE W TOPeHUE), KOHCTPYHUPOBaHHE MOJesiell MOJIeKY
OpraHUYeCKuX BellleCTB.

YrieBogopoanl

Ankanbl. ['omonoruueckuii psii ajkaHoB, obirast (oopMysia, HOMEHK/IaTypa u
y3oMepusi. JJEKTPOHHOE Y TIPOCTPAHCTBEHHOE CTPOEHWEe MOJIEKYJI ajKaHOB, Sp3-
rubpuav3als aTOMHbIX opbuTaneli yriepoja, ©-CBsi3b. Pu3nueckue CBOWCTBA
aJIKaHOB.



XYWMHUUeCKHe CBOMCTBA aJIKaHOB: peaklUWMW 3aMelleHus, H30Mepu3alvu,
NeruZipupoBaHusl, LUK/IW3al[Md, MUPOJiM3a, KpPeKWHra, ropenus. [IpeacraBieHne o
MeXaHH3Me peaklui PaJIMKaJbHOIO 3aMelleHus.

Haxoxxaenuve B pupo/ie. CriocoObl MoyueHUs ¥ PUMeHeHre afKaHoB.

Lluknoankauel. O61jas popMysia, HOMeHK/IaTypa U u3oMmepus. OcobeHHOCTU
CTPOEHMSI M XUMHUUYECKHUX CBOMCTB MajibIX (LIMKJ/IOTPOTIaH, [UK/I00yTaH) M OOBIUHBIX
(LIMK/IOTIeHTaH, I[UK/IOTeKCcaH) HUKIoaaKaHoB. Criocobbl MosiyueHUss U TIpuMeHeHue
L[MK/I0A/IKaHOB.

Ankenbl. ['oMosiornueckuii psij ankeHoB, obOijasi ¢opMmysa, HOMeHK/IaTypa.
ONeKTPOHHOe U MPOCTPAaHCTBEHHOEe CTPOeHUe MOJIeKY/ alKeHOB, Sp2-rubpuaun3alius
aTOMHBIX opOuTaseii yriepoza, o- u M-cBsizu. CTPyKTypHasi ¥ reoMeTpuueckast (Lyc-
TpaHC-) uzoMepus. GrsnueckKre CBOMCTBA aJIKEHOB.

XYMHUYeCKre CBOMCTBA: PeaKLuK TIPUCOeIMHEHHS], 3aMellleHUs B O-TI0JI0XKeHHe
MpU JBOWHOMW CBSI3M, MOJMMepU3alid U OKucjaeHus. [IpaBuno MapkoBHUKOBa.
KauecTBeHHbIe peakluu Ha JBOMHYIO CBSI3b.

Crioco0Obl TI0/TyUeHus1 ¥ IpUMeHeHHe aTKeHOB.

AnKaJiieHsl. Knaccudukariys a/IKaJeHOB (conpspkEHHBIE,
M30/IMPOBaHHbIEe, KyMyAUpo8aHHble). (OCOOeHHOCTH 3/eKTPOHHOTO CTPOeHHUsI U
XUMUUECKUX CBOWCTB COMNpPSDKEHHBIX JAueHoB, 1,2- wu  1,4-mpucoequHeHUe.
[Tonvmepu3arusi COTPSDKEHHBIX AveHoB. CrocoObl TIO/ydeHUs] U TIPUMeHeHHe
a/IKaJJieHOB.

Ankunbl. ["'oMonoruueckuii psij ankWHOB, o0ijas dopMysa, HOMeHKIaTypa 1
M30Mepusi. DNeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHHEe MOJIeKYs aJIKMHOB, Sp-
rubpuar3alys aTOMHBIX opburaneil yriepoza. Pusnueckre CBOWCTBA aJKWHOB.
XYAMHUYeCKre CBOUCTBA: PeaklMU MPUCOeJUHEHUs, AUMepHU3alui U TPUMepPU3aluy,
okucsieHrs. KucioTHele CBOMCTBA alKWHOB, UMEIOLIUX KOHLIEBYKO TPOWHYHO CBS3b.
KauecTBeHHbIE peaki[MM Ha TPOWHYIO CBsi3b. CIIOCOOBI MOMy4YeHUsS] W TIpUMeHEeHHe
aJIKUHOB.

ApomaTtuueckue yrieBoAopoAbl (apeHbl). ['oMosiorMUecKuid psifi apeHoB,
obmasi hopmysia, HOMEHK/IaTypa U U30Mepusl. DJIeKTPOHHOe U TMPOCTPAaHCTBEHHOe
CTpOeHUe MOJIeKY/ibl 6eH30/1a. Pr3nuecKre CBOMCTBA apeHOB.

XuMHUeckre CBOMCTBa OeH30/la M ero TOMOJIOTOB: DeaklMM 3aMellleHHsl B
OeH30/bHOM KOJIbLle W YT/IeBOJIOPOJAHOM pajvKajie, peaklUWd TMpHUCOeJuHeHus,
OKHC/iIeHHe romosioroB OeH3osa. [IpezicraBiieHrMe 00 OpHEHTUPYIOIEM [eHCTBUU
3aMecTuTesield B 0OEeH30JbHOM KOJIblle Ha TprUMepe aJKWIbHBIX paiuKasoB,
KapOOKCUTbHOU, TU/IPOKCUTEHOM, aMHUHO- ¥ HUTPOTPYIITIbI, aTOMOB T'a/IOTE€HOB.

Ocob6eHHOCTH XUMHUYeCKHUX CBOMCTB CTUpoJia. [TomMepu3alivs CTUpPOIa.

Crioco0bl TI0/TyueHHs ¥ pUMeHeHre apOMaTHUYeCKHX yTJIeBOI0OPOOB.

[Mpupopanbiii ra3. IlonyTHble HedTsiHbIe Ta3bl. HeTh 1 eé MpoucxoxaeHUe.
KaMeHHBIM yroyiib ¥ TIPOAYKTHI ero TiepepaboTku. Criocobbl repepaboTku HedhTH:
NeperoHka, KpPeKUHr (TepMUUeCKWd, KaTaJIUTUUeCKui), PUGOPMUHL, MHUPOJIU3.
[TpoaykThl mepepaboTKH HeTH, UX PUMEHEHHEe B IPOMBIIILJIEHHOCTH U B OBITY.

['eHeTHUecKas CBSI3b MEX/y pPa3/IMUHbIMU K/laCCaMU yT/1€BOAOPO/IO0B.

ONeKTPOHHOE CTPOeHHEe TaJOreHNpOM3BOJHBIX YIVIEBOJOPOAOB. Peakuuu
3aMellleHus1 rajoreHa Ha TUJPOKCOTPYINTy, HUTPOTPYIIly, LMaHOTPYIIIY,



amuHorpynmny. /lelicTBUe Ha rajoreHIpOu3BOHbIe BOJHOTO U CIIMPTOBOIO PacTBOpa
ménoun. B3ammogelicTBUe AuranoreHalkKaHOB C MarHueM M LIMHKOM. [ToHsiTve o
MeTas/VIOOpraHu4YecKux  COoelMHeHUsX.  VIcrnosb30BaHWe — rajioreHIpPOU3BOJHBIX
yT7IeBOZOPOZOB B ObITY, TEXHUKE U TIPY CUHTEe3e OPraHuueCKHX BellecTB.

JKcnepuMeHTa/IbHbIe MeT0/ibl M3yUeHHsl Bell[eCTB U X NMpeBpalieHui

N3yuenne  ¢u3NuUeCKMX  CBOWMCTB  YIJIEBOJOPOAOB  (PacTBOPHUMOCTB),
KaueCTBeHHbIX peakLUil YI/IeBOZOPOJOB pa3/IWuHbIX KjaccoB (obecliBeuriBaHHe
OpoMHOM WM HOAHOW BOMBI, pacTBOpa TlepMaHTaHaTa Kajiusl, B3aUMOJIENCTBHE
alleTWJieHa C aMMMauHbIM pacTtBopoM okcuga cepebpa(l)), KauecTBeHHOe
oOHapy)XeHUWe yTJjiepoZia U BOJOpOJa B OpraHMYeCKUX BelllecTBaX, IIOJyueHHe
3TW/eHa W HW3y4yeHue ero CBOMCTB, O3HaKoOMJeHHe C KosuiekiuusmMu «HedTb» u
«¥YTOonb», ¢ oOpa3ijamMu TJIaCTMacC, KayuyyKoB M Pe3WHbI, MOJeJIMPOBAaHUE MOJIEKY/I
yTJIeBOZIOPO/IOB U Ta/IOreHNPOM3BO/IHBIX YT/IeBOJOPOOB.

Kucnopopcoaepxainye opraHuyeckye CoeUHeHHUs

[IpenenbHble opHOATOMHBIE CcrUpThl. CTpoeHWe MoO/eKysa (Ha IpuMmepe
MeTaHOJia MW 9TaHoja). ['omonoruueckwii psi, obiias ¢opMysia, u3oMepus,
HOMEHK/JaTypa Y  Kjaaccupukanus.  Pusnueckue  CBOMCTBA  MpefefbHBIX
OJJHOATOMHBIX COUPTOB. BoAOpoAHBIE CBSI3M MeXJy MOJIeKyJlaMu CIUPTOB.
XvMHUeCKre CBOMCTBA: peakLuu 3aMelleHusi, JerujpaTaljid, OKUCJIeHus,
B3aMMO/IeICTBUE C OPraHWMYeCKUMHU U HeOpraHWueCKUMM Kucaotamu. KauectBeHHast
peakiysi Ha OJHOAaTOMHbIe CIUPTHI. [lelicTBHe 3TaHO/a W MeTaHOJla Ha OpPraHu3M
yesioBeka. CriocoObl MoTyueHust U MpuMeHeHre 0JHOaTOMHBIX CITUPTOB.

[TpocTeie 3¢uphl, HOMeHKIaTypa U u3oMepusi. OcobeHHOCTH (U3NUECKUX U
XUMHAUECKUX CBOMCTB.

MHoroaToMHble CIUPTHI — STWIEHIVIUKO/b U TJAUlepuH. dusrueckue Hu
XUMUYEeCKre CBOWCTBA: PeakLMU 3aMelleHus], B3auMOZeUCTBYe C OPraHUueCKUMHU U
HEOpraHWYeCKMMU KHUCJIOTaMH, KayeCTBeHHasl peakldss Ha MHOTOaTOMHbIe CITAPTHI.
[IpencraBneHre 0 MexaHM3Me peakLUi HYK/IeO(QUIbHOrO 3aMelleHus1. [lelicTBre Ha
opranu3sM uesoBeka. CriocoObl TosTyueHUst ¥ IpUMeHeHre MHOTOaTOMHBIX CITUPTOB.

@®eHos. CTpoeHWe MOJIEKY/bl, B3aUMHOE B/MSHUE THUAPOKCOTPYNNbl U
6eH3zonbHOrO siipa. Pusnueckue cBoiicTBa ¢eHosma. OCOOEHHOCTU XUMHUUECKUX
cBOMCTB (peHona. KauecTBeHHble peaklMd Ha QeHos. TOKCMYHOCTH (peHoa.
Crioco6bl TiostyueHusi U ipuMeHeHue peHosa. @eHondopMabaeruiHas cMoJia.

KapboHuibHble coefiIMHeHUsI — a/ibJerubl U KeTOHbI. DJIeKTPOHHOe CTPOeHUe
KapOOHU/IbHON Tpyribel. ['oMosiorhyeckue psifibl anbleTU0B U KeTOHOB, 0OIiast
dbopmyna, usomepuss U HOMeHKIaTtypa. Pu3uyeckue CBOMCTBA anbAervjoB U
KeTOHOB. XMMHUUeCKUe CBOWMCTBA ajlbJeryuJ0OB U KeTOHOB: peaklUU NpUCOoeUHEeHUs.
Okuc/ieHWe anbJeTWoB, KaueCTBeHHble peakuu Ha asabAerugbl. Criocobb
TI0JIyYeHUs] U IPYMEeHeHNe ajibJleTuI0B ¥ KeTOHOB.

O/ZIHOOCHOBHBIE TIpe/ie/ibHble KapOOHOBBIe KUC/IOTHI. OCOOEHHOCTU CTPOeHHs
MOJIeKyJT KapOOHOBBIX KHUC/IOT. V30mMepusi © HOMeHK/IaTypa. du3nueckue CBOWMCTBA
OJJHOOCHOBHBIX Tpe/ie/IbHbIX KapOOHOBLIX KHC/IOT. BOOpOJHBIE CBS3U MEXAY
MoJieKyaMU KapOOHOBBIX KHUC/IOT.

XVMHUeCKre CBOMCTBA: KHUC/IOTHbIE CBOWCTBA, peakLus 3STepu(HUKaluy,
peakiMM C y4yacTWUeM YIJIeBOJOpPOJHOTO paaukana. OcobOeHHOCTH CBOMCTB



MYypaBbUHOM KHUC/IOTHI. [IOHSITHE O MPOU3BOAHBLIX KapOOHOBBIX KHCJIOT — CJIOMKHBIX
3¢upax. MHoroobpasue KapOOHOBLIX KUCJIOT.

Oco6eHHOCTH CBOMCTB Hempe/e/lbHbIX U apOMAaTUUeCKHUX KapOOHOBBIX KHUCIIOT,
MUKapOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX KHC/IOT. I[lpeicTaBUTeNM BBICIIMX
KapOOHOBBIX KHCJIOT: CTeapyHOBas, Ta/IbMATHHOBAs, OJIEMHOBAs, J/UHO/Me8as,
/IUHOMeH08asl KUCIOThI. CrIocoObl MoyueHus: ¥ IpUMeHeHre KapOOHOBBIX KMC/IOT.

Cnoxkable 3¢upbl. ['oMosiornueckuit psj, obias dopMmyna, HU3oMepus U
HOMeHK/MaTypa. Pusnueckue M XUMHUUYECKHEe CBOWCTBa: THAPOJIM3 B KHUCIOU W
1[e/I0OYHOM cpeje.

Kupel. CTpoenue, ¢pu3nueckue U XMMUUECKUe CBOMCTBA >KUPOB: THAPO/IU3 B
KUC/ION U ImesiouHoM cpefie. OcoOeHHOCTH CBOMCTB >KUPOB, COZEPXKAIL[UX OCTaTKH
HeTipe/ie/IbHbIX KUPHBIX KUCI0T. 2KHUpHbI B pUpo/Ie.

MBblJ1a KaK COMH BBICIIMX KapGOHOBBIX KUCIIOT, UX MOIOIIlee /leiiCTBHe.

OOb11jas1 XapakTepUCTHKA yT/ieBoI0B. Knaccudukaiys yrieBofioB (MOHO-, JU- U
ToIMCaxapu/ibl).

MoHocaxapuipl: TJIFOKO3a, (pyKTo3a, TajakTo3a, pubosa, Ae3okcupubosa.
du3nuecKre CBOUCTBA U HaXOXAeHue B rpupoje. oTocuHTe3.

XYWMHUUeCKWe CBOWCTBa TJIFOKO3bl: peaklUM C y4acTUeM CIUPTOBBIX U
aNbJIeTUHOW TPYIIN, CIIUPTOBOE W MOJIOUHOKHC/Ioe OpokeHue. IIpumeHeHHe
TJIFOKO3bI, €€ 3HaueHue B KU3HeesTe/IbHOCTU OpraHu3Ma.

HNucaxapujpl: caxapo3a, MajbTO3a U JiakTo3a. BoccraHaBiuBaroljue U
HEBOCCTaHaB/AMBaOIIWe [ucaxapyuibl. ['waponus aucaxapuoB. HaxoxkaeHue B
TIPUPO/ie U IPUMEHEeHUe.

[TonMcaxapuzbl: Kpaxmas, TJIMKOreH U Le/uttoio3a. CTpoeHWe MaKpOMOJIEKYT
KpaxmaJsia, IIMKOTeHa U 1]e/U1t0J103bl. dU3nueckre CBOMCTBA KpaxMasa U LieJITH0/I03bI.
XYAMHUYeCcKre CBOWCTBa Kpaxmasa: THUJpOJIU3, KauyeCTBeHHasi peaklusi C HOMAOM.
XvMHUUeCcKre CBOWMCTBA LIe/UTHOMIO3bL: TUAPOIU3, MoayueHre 3(GHPOB 1ie/ITHO/I03bI.
[TonsiTrie 06 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEJK).

JKcnepuMeHTa/IbHbIe MeTO/AbI N3y4YeHHs BellleCTB U UX NMpeBpalieHuH

PacTBOpUMOCTh pa3/MUHBIX COUMPTOB B BOJE, B3aUMOJEMCTBHUE 3TaHOJA C
HaTpyeM, OKHCJIeHWe STWU/OBOTO CIUpTa B a/b/lery], Ha pacKaJ€éHHOM MeJHOU
TIPOBOJIOKE, OKWUCJ/IEeHWe 3TWU/IOBOTO COMPTa JUXPOMAaTOM Kaius (BO3MOXKHO
WCI0/Ib30BaHWE BHUJEOMAaTepHaaoB), KaueCTBeHHble peakluyd Ha aapJeruzabl (C
ruapokcugom puamvuHcepe6pa(l) u ruapokcuaom meau(Il)), peakiys rauviieprHa ¢
ruapokcuziom Menau(Il), xumuueckue CBOMCTBa pacTBOpa YKCYCHOM KMCJ/IOTHI,
B3aWMOJIEMCTBME pacTBOpa I/HOKO3bl C ruapokcugoMm menu(Il), B3aumopencTBue
Kpaxmasjia C WOJIOM, pellleHHWe 5KCIIepUMEeHTabHbIX 3a/au no TeMaM «CHupThl U
deHosb», «KapboHOBBIE KUCTOTHI. C/I0XKHBIE 3(PUPHI».

A3oTcojepixalye opraHnyeckye coeANHeHus

AMUHBI — OpraHWYecKue MNpOW3BOJHbIE amMMHuaka. Knaccudukaiusi aMUHOB:
anudarrueckre U apoMaTUueCcKue; repBUUHbIe, BTOPUUHbIE U TpeTUUHbIe. CTpoeHue
MoJieKyn, obirfasi ¢gopmysia, W30MepHsi, HOMEHK/IaTypa MW (GU3UUYecKrde CBOWMCTBA.
XyUMHUYeCcKoe  CBOWCTBA  ald(aTUUeCKUMX  aMUHOB:  OCHOBHbIE  CBOMCTBa,
a/IKW/IMpOBaHue, B3aUMO/IeNCTBUe TIePBUUHBIX aMUHOB C a30TUCTOM Kuc/ioTou. Coun
aJIKUJIAMMOHUSI.
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AHWIVH — TIpe/ICTaBUTe/Ib aMUHOB apOMaThueckoro psga. CTpoeHue aHW/IMHA.
B3anMHoOe B/iMsiHME TPYIIT aTOMOB B MoJieKy/ie aHU/IuHa. OCOOeHHOCTH XUMUYeCKUX
CBOMCTB aHWIMHa. KauecTBeHHble peaklud Ha aHWIMH. CriocoObl TosiyueHus U
nprMeHeHUe anvpaTUuecKux aMUHOB. [lonydyeHre aHUIMHA U3 HUTPOOeH30/1a.

AmMuHOKHUCIOTEL. HOMeHKaTypa U n3oMepusi. OTAe/bHbIE MpeCTaBUTeNH O-
AMUHOKHCJ/IOT: TJIMLMH, ajlaHiH. dPr3nyecKre CBOMCTBA aMUHOKHUC/IOT. XUMUYECKHe
CBOMCTBA aMUHOKHMCJIOT KaK aM(OTepHbIX OpPraHUYeCKUX COeJWHEHWW, peakLUs
MOJIMKOH/eHCalMy, obpa3oBaHue TIEMTUAHOM CBsi3W. bBuosiornueckoe 3HaueHHe
aMUHOKUCI0T. CUHTe3 U U pOJIn3 IeITHU/0B.

besnku kKak IpupojHble moJjivMephl. IlepBuyHas, BTOpUYHAs U TpeTUYHas
CTpyKTypa OenkoB. XuMuuecKde CBOWMCTBa O0e/IKOB: THAPOM3, JeHaTypalys,
KayeCTBeHHbIe peaKl[U1 Ha OesKu.

JKCIeprMMeHTa/IbHbIe MeTO/ibI U3yUeHHsI BellleCTB U MX NpeBpaleHu

PactBopeHue 0esikoB B BOJZe, JleHaTypaLusi 0e/IKOB MPU HarpeBaHUH, LIBeTHbIe
peakuyyd Ha Oe/kd, pellleHWMe SKCIIeDUMEHTa/NbHBIX 3aZiau [0  TeMaMm
«A30TCo/ieprKale opraHu4yeckrie coefvHeHUs» U «Pacrio3HaBaHMe OpraHMYecKux
COeIUHEHUI».

BbicOKOMOJ1eKy/IIpHbIE COe/JUHEeHMS

OCHOBHbIE TIOHATUS XUMHHM BBICOKOMOJIEKYJ/IIPHBIX COEJUHEHUM: MOHOMED,
MOJIMMEep, CTPYKTYPHOE 3BEHO, CTeleHb MOJMMepHu3alvid, CpefHsisi MOJIeKYJ/IsipHast
Macca. OCHOBHble MeTOABI CHUHTE3a BBICOKOMOJIEKY/ISIDHBIX COeQUHEHUN —
T10/IMMepy3aLys U IOJIMKOHZeHCaLusl.

[TomimepHble Martepuansl. IlnacTmaccsl  (TTOMSTWUIEH,  TTOJIMIIPOIIWJIEH,
MOUBUHUMX/IOPU],  TIOJIUCTUPOJ,  TOJUMeTHU/IMeTaKpuiaT,  I0/MKapOOHaThl,
nonuaTUAeHTepedTanaT). Y TUAU3alus U nepepaboTka miacTka.

DJlacToMepbl: HaTypasibHbIM KayuyK, CHHTeTUUeCKue KayuyKu (OyTajueHOBBIH,
XJIOPOTIPEHOBBIM, U30TMPEHOBBIN) U CUTMKOHBI. Pe3unHa.

BonokHa: HaTypanbHble (XJIOMOK, LIEpPCTh, IIEJK), UCKYCCTBeHHbIe (BHUCKO3a,
alleTaTHOe BOJIOKHO), CUHTeTUYeCKHe (KarpoH U JIaBCaH).

[TonMeps! crielManbHOrO Ha3HaueHUs (TeduioH, KeBap, 371eKTPOIPOBOASILINE
MoJiuMepsbl, OrMopassaraeMble MoJMMephl).

OKClep¥MeHTa/lbHble MeTOZbl M3yYeHUs BelleCTB M WX MpeBpaleHu:
O3HaKoMJ/leHHe € o0OpaslamMu MPUPOJAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yyKOB, pellleHhe SKCIlepUMeHTalbHbIX 3a7au 10 TeMe «Pacrio3HaBaHue
I7IaCTMacC U BOJIOKOHY.

PacuéTHsble 3ajaum

HaxoxzeHre Mo/eKy/nsspHOW (OPMyJ/ibl OpPraHU4eckoro COeJVWHEeHUsl 10
MacCCOBBIM JIOJISIM 3/IEMEHTOB, BXOJSALIMX B €r0 COCTaB, HaXOXJeHWe MOJIeKYyJIIPHON
(bopMyibl OpraHUYecKoro coefiiHeHusi 1o Macce (06bEMY) MPOAYKTOB CrOpaHusi, I10
KOJINYeCTBY BelllecTBa (Macce, 00BEMY) TPOAYKTOB peakUd W/WIM HCXOAHBIX
BeL|eCTB, YCTaHOBJIEHWEe CTPYKTYPHOU (DOpPMYJIbI OpPraHMYecKOro BellecTBa Ha
OCHOBE ero XMMHWUeCKUX CBOWCTB WM CIOCOOOB TMOJIydeHHsi, OrpejesieHue [0J1
BbIXO/]a MPOAYKTa peakiuu OT TeOPeTUUeCKU BO3MOKHOTO.

MexnpegMeTHbIe CBA3H

Peanusanyss MeXXnpeJMeTHBIX CBsI3€M IPU U3yUYeHWU OpPraHUu4eCcKOoW XWUMHUU B
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10 K/macce oCylIIeCcTB/IsIETCS Uepe3 UCI0/Ib30BaHKe KaK OOIIUX eCTeCTBeHHO-HayUHbIX
TOHATHH, TaK W TIOHSITHM, TIPUHSATBIX B OTAENbHBIX IIPeJMETaxX €eCTeCTBEHHO-
Hay4YHOTO IUKJ/Ia.

OO011re ecTeCTBeHHO-HayUHbIe TIOHSATHUS: SIBJIeHWe, HayuHbIM (haKT, THUTIOTe3a,
TeOpHsi, 3aKOH, aHa/lu3, CHUHTe3, KiaaccuduKkaius, HaO/moeHne, HW3MepeHHe,
9KCTIEPUMEHT, MO/IeJIb, MO/Ie/TAPOBaHHe.

dusmka: MarepHs, aToM, 9JJIeKTPOH, TIIPOTOH, HEUTPOH, MOJIeKYy/Ia,
SHEepPreTUYeCKUi YpoBeHb, BEI[ECTBO, TEI0, 00BhEM, arperaTHOe COCTOSTHHE BEI[eCTBa,
(bu3MUeCcKre BeTMUHHBI, e IMHULILI U3MEPEeHHs, CKOPOCTb, SHEPrHs, Macca.

buonorusi: K/ieTka, OpraHusM, SKocucTeMa, Ouocdepa, MeTabo/m3Mm,
HaC/IeJICTBEHHOCTb, AaBTOTPOGMHBLIM U TeTepPOTPO(MHBLIM THUIl NHUTAaHUSA, OpOKeHue,
doTocuHTe3, IbIXaHue, OeKH, YIIeBO/IbI, )KUPhI, HYK/I€MHOBbIE KUC/IOThI, (PepMEHTHI.

I"'eorpadus: mosyie3HbIe UCKOTIaeMble, TOTIIMBO.

TexHoOMOTUsI: TIMIIEBbIe TIPOJAYKThI, OCHOBBI paIJMOHANBHOTO TMTaHUS,
MOTOIIIVe CPe/ICTBA, MaTepHasibl U3 UCKYCCTBEHHBIX U CUHTETUUECKHUX BOJIOKOH.

11 xnacc

TeopeTnueckue 0CHOBbI XUMUM

Atom. CoctaB aTOMHBIX sifiep. XUMWUeCKUM 3jeMeHT. V30Tombl.
Koprnycky/iipHO-BOTHOBOM Alya/in3M, JBOMCTBEHHas MpUpoja 31eKTpoHa. CTpoeHUe
9/IEKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBbIe UYKCJa. DHepreThyeckhe YPOBHU U
MolypoBHU. ATOMHble opbuTanu. Knaccudukaiyss XuMuuecKUx 371eMeHTOB (s-, p-,
d-, f-omemenTsi). PacripesieneHrie 3/71eKTPOHOB TI0 aTOMHBIM OpOHWTasIsAM, TPUHLUTI
MUHMMyMa SHepruM, npuHuun Ilaynm, npaBuio XyHfa.  OJIeKTPOHHbIE
KOH(MUTypallii aTOMOB 3/IeMEHTOB TepBOr0—4eTBEPTOr0 MEPUOJ0OB B OCHOBHOM U
BO30Y)KZIEHHOM COCTOSIHWH, 3/eKTpPOHHble KoHurypaiuu HOHOB. [loHsiTe 06
SHepPruy MOHU3aLMK, SHEPTUU CPOJCTBA K 3JIEKTPOHY. DJIeKTPOOTPULIATEIbHOCTb.

[Teproguyeckuii 3akoH U [lepuojyueckasi cucTeMa XUMHUYECKUX 37IEMEHTOB
OU. MeHnpeneeBa. CBsi3b MepuoAuecKoro 3akoHa U Ilepuoguueckoi CUCTEMBI
XUMUUECKUX  3JIeMEHTOB C  COBPEMEHHOW TeOpued  CTpOeHHs  aTOMOB.
3aKOHOMEpPHOCTHU H3MeHEeHHUS] CBOMCTB XMMUUECKHUX 3/IeMEHTOB U 00pa3yeMbIX UMH
TIPOCTBIX U C/IOXKHBIX BELECTB I0 TPyIaM U nepuoiaM. 3HaueHre Mepuoruueckoro
3akoHa [I.1. MeHpeseeBa.

XvMHUueckass CBA3b. BuJbl XUMHUUYECKOW CBA3U: KOBAaJIeHTHAasl, WOHHas,
MeTa/iiMueckas. MexaHr3Mbl 00pa30BaHUs KOBa/JeHTHOW CBsi3d: OOMEHHBIA U
JIOHOPHO-aKLeNTOPHBIW. JHEPryus U AjnHa CBSA3U. [10/IApHOCTb, HarpaB/IeHHOCTh U
HaChIaeMOCTb KOBaJIeHTHOW CBsi3U. KpaTHele cBa3u. BopopopHasi — CBfi3b.
MeXMOoeKy/IsipHble B3aUMOZENCTBUSI.

BaneHTHOCTh ¥ BajieHTHbIe BO3MOXXHOCTH aTOMOB. ['MOpuW3aliyisi aTOMHBIX
opbutaneii. CBsi3b 3/IEKTPOHHON CTPYKTYPhl MOJIEKYT C WX TeOMEeTPUUYECKHUM
CTpOeHUeM (Ha TipuMepe CoeIMHEeHUI 3/IeMeHTOB BTOPOr0 Mepuo/ia).

[IpencraBieHre 0 KOMIUIEKCHBIX coefuHeHUsX. CoCTaB KOMIIJIEKCHOTO MOHA:
KoMIlJieKcoobpa3oBartesib, mauraHbl. KoopauHaiimoHHoe uucio. HomeHK/aTypa
KOMIUIEKCHBIX COe[IUHEeHWU. 3HaueHWe KOMIUIEKCHbIX coefuHeHUl. [loHsiTHe O
KOOPJAUHALMOHHOM XUMUHU.
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BemectBa  MOEKY/JSIDHOTO W HEMOJIEKYJSIDHOTO ~ CTpOeHWsi.  Twmbl
KPUCTA/JTMYECKUX PeLIETOK (CTPYKTYpP) U CBOMCTBA BEILeCTB.

[TonaTtue o gucnepcHbix cuctemax. VIcTuHHbIe pacTtBOphl. IIpejcraBieHve o
KOJUTOUHBIX pacTBopaX. Crioco6bl BeIpaykeHWs] KOHIIeHTpal[ii PAaCTBOPOB: MacCOBast
[lo/s1  BellleCTBA B pacTBOpe, MoOJisipHass KOHUeHTpauus. HacelleHHble U
HEHaChIIeHHbIe PaCTBOPbI, PACTBOPUMOCTb. KpHCTa/lIoruiparsl.

Knaccudukaliiysgs 1 HOMeHK/IaTypa HeOpraHWUueCcKUx BelecTB. TpuBHa/ibHbIe
Ha3BaHUS OT/le/IbHbIX MIpPe/iCTaBUTe/Ield HeOpraHMUeCcKUX BellecTB.

Knaccudukaiiysgs xuMAUeCKUX peakijuidi B HeOpraHUueCKOW W OpraHu4ecKou
XUMHU. 3aKOH COXpaHEeHUs] MacChl BellleCTB; 3aKOH COXPaHEHWs W TpeBpalleHus
SHEPruu MpU XMMUUeCKUX peakiusix. TerioBbie 3(Q¢deKTbl XUMUUECKUX peakLuil.
TepMoxumMHyeCcKre ypaBHEHUSI.

CKOpOCTh XMMUUECKOW peakiiuM, eé 3aBUCHMOCTb OT pa3/IMuHbIX (PAKTOPOB.
['omoreHHsIe 1 rereporeHHele peakiuu. Karanus u Kkataan3aTopsbl.

ObpaTuMbie U HeoOpaTHMbIe peakiud. XUMUUeCcKoe paBHoBecre. KoHcTaHTa
XMMMYECKOro paBHOBecusi. (DakTopbl, B/AUSIOLIME HA TOJIOKeHUe XWUMHUYeCKOro
paBHOBeCUsI: TeMIlepaTypa, [aBjieHMe U KOHLIeHTPaLMU BeleCTB, y4aCTBYIOL[UX B
peakumu. [Ipuniun Jle [laTesnse.

OnekTposauTHyeckass Auccoruarus. CunbHble U Cabble  37€KTPOJUTHIL.
Crenenb guccouuaumu. MoHHoe mpousBefeHue BoAbl. Cpela BOAHBIX PacTBOPOB:
KUCJIOTHAsl, HeWTpasbHasi, wiesioyHas. BogopogHseii mokasarens (pH) pactBopa.
I'maposn3 coneit. Peakiiy MOHHOTO 0OMeHa.

OKUC/IUTENBHO-BOCCTAHOBUTE/IbHBIE  PeaKL[vH. Crenenb OKHCJIeHHS.
Okucmutenb W BOCCTaHOBUTeNb. [Iponeccel OKUC/IeHUSI YW BOCCTaHOBJIEHMSI.
BakHeiilie OKWUCIUTETM YW BOCCTAHOBUTENH. MeTon 37eKTpoHHOro OamaHca.
OJIeKTPOJIU3 paCTBOPOB U PacCIlyIaBOB BelleCTB.

JKcnepuMeHTa/IbHbIe MeTO/AbI N3y4YeHHs BellleCTB U UX NMpeBpalieHuH

Pa3noxeHve Tiepokcuja BOZOpPOJAa B TPUCYTCTBUM KaTajvd3aTopa, MOJe/u
KPUCTA/I/TMUECKUX PEIIETOK, MPOBe/leHre peakIMii MOHHOrO0 OOMeHa, ompejesieHre
cpeAbl pacTBOPOB C TIOMOLIBID WHAMKATOPOB, MW3yueHUe BJIUSHUS Pa3/IAUHbIX
(akTOpOB Ha CKOPOCTh XWMUUECKOM peakiud U TI0JI0O)KeHue XHUMUUeCKOro
paBHOBECHSI.

Heoprannueckas xumms

[Tonoxenne HeMeTasioB B [leprorueckor cucteMe XMMHUUECKHUX 37IEMEHTOB
O.W. MeHgeneeBa U 0COOEHHOCTH CTpOeHMsS] WX aTomMoB. dusnueckue CBOWCTBA
HeMeTasuIoB. AJIJIOTpONUsl HeEMeTaslJIoB (Ha TIpUMepe KUCI0poAa, cepbl, dhocdopa u
yIJIepoaa).

Bogopoa. TlonyueHue, (usndueckrhe W XUMHUeCKHMe CBOMCTBA: peakiuu C
MeTa/l/laMd M HeMeTas/ylaMH, BOCCTaHOBHUTE/IbHbIe CBOMCTBA. ['mapuabl. TOrMBHbBIE
5/IEMEeHTBI.

Ianorensl. HaxokgeHwe B TIpUpojie, CIIOCOOBLI TIO/yueHus, (pusudeckue u
XMMUUeCKre CBOMCTBa. ['ajloreHoBOOpOAbl. BakHellne KHUC/I0PO/COep Kallue
coe/liHeHUs TasioreHoB. JlabopaTopHble ¥ TMPOMBIIILIEHHBIE CIIOCOOBI TOMyUYeHUs
rasioreHoB. [IpriMeHeHMe Ta/loreHOB U UX COeIMHEHUH.

Kucnopoj, o30H. JlabopaTopHble ¥ TIPOMBIILIJIEHHbIE CHOCOOBI TOMyUYeHUsT
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KuciopoZa. Pusnueckue U XUMHUeCKHMe CBOWCTBA U TIpUMeHeHWe KUCIopoja |
030Ha. OKCHUZBI U IEPOKCUTIBL.

Cepa. HaxoxzaeHue B TIpuUpofe, CrOCOObI ToOMydyeHusi, (usnueckue u
xuMuueckue ceorictBa. CepoBogopo/, cynbduasl. Okcup cepoi(IV), okcup cepoi( V).
CepHHCTast ¥ cepHast KUCJIOTBI U UX coyd. OCOOEHHOCTH CBOMCTB CEpHOU KHMCJIOTHI.
[TpriMeHeHHe cepbl U eé coeJUHEeHUI.

A3otr. HaxoxaeHwe B T1ipupofe, CHocobbl mMonyuyeHus, Gu3nueckue u
XUMUYECKHe CBOWCTBA. AMMHUaK, HUTpUbl. OKcHUbl a30Ta. A30THCTast U a30THast
KUACOTHI U UX comi. OcoOeHHOCTH CBOMCTB a30THOM KUC/IOTHI. [IpriMeHeHre a30Ta 1
ero coefiMHeHU. A30THbIe YJ00peHuUs.

®ocdop. HaxoxgeHue B TpUpoAe, CHOCOObI mMomydeHUs, ¢Gu3nuecKie |
xumuyeckrde cBouctBa. Pochuablt u dochuH. Okxcuabl ¢docdopa, (ochopHas
KUcoTa u eé conmu. MetadocdopHasi u nupodochopHas KUca0Thl, hochopucras u
dochopHoBatrcTasi KuCAOThl. [IpumeHeHue dochopa U ero coeAUHEHUH.
docdopHbie yaoOpeHysl.

Yraepon, HaxoXeHre B IpUpofe. A/JIOTpoNHble MoAudUKaLu. Pusrnyeckue
M XUMHUECKHWe CBOMCTBA TPOCTHIX BeIleCcTB, 0Opa3oBaHHbIX yriaepogoM. Okcup,
yraepoaa(Il), okcug yrnepoga(IV), yronbHasi KUC/IOTa U €€ Cco/d. AKTUBUPOBAHHbBIN
yrosb, azcopbuus. ®ysnepeHsbl, rpadeH, yriepojHble HaHOTPYOkU. [IpumeHeHUe
MIPOCTHIX BellleCTB, 00pa30BaHHbIX YTJIEPOZAOM, U ero COeIMHeHUH.

Kpemnuii. HaxokzieHue B TpuUpPOZe, CrocoObl TosiyueHus, (u3nueckde u
xumuyeckde cBorctBa. Okcup, kpemHusi(IV), KpemHueBass KUC/IOTa, CUIMKAThI.
[IpumeHeHVe KpeMHUs U ero coefiuHeHui. CTeKJ10, ero rnoayueHre, BUAbl CTeK/Ia.

[Tonoxxenue MetannoB B Ilepuofnueckoil cucteMe XUMHUYECKUX 3/1€MEHTOB.
Oco0eHHOCTH  CTPOeHHsI  3JIEKTPOHHBIX ~ 000/l0ueK  aTOMOB  MeTaslioB.
PacripocTpaHeHue XUMUYECKUX 3/1eMEHTOB-MeTa//IoB B 3eMHOM Kope. OOiuve
¢usmueckre CBONCTBa MeTa/uioB. [IpriMeHeHHe MeTa/uIOB B ObITY W TeXHUKe.
CrnuiaBbl MeTaJuIoB.

ODJIeKTPOXUMHUYECKU  DsiJi HarpsbkeHud  MeTannoB. OO6muye  criocoObl
MOJTyueHUs1 MeTalJIOB: TUAPOMETa/LTyPrusi, TUPOMeTa/TypPrus, 37IeKTPOMeTalTyprusi.
[TonsiTe 0 KOppo3ur MeTanaoB. CocoObI 3allUThl OT KOPPO3UHU.

OOijass  xapakTepucTuka MeTa/ioB [A-rpynmbel [leproanueckoil CHCTEMBbI
XUMUYECKHX 37ieMeHTOB. HaTtpuli U Kanuii: noayueHue, GUsMyeckrie U XUMMUYeCcKHe
CBOMCTBA, NPUMeHeHHUe MPOCTHIX BELeCTB U UX COeUHEHUI.

OOmiass xapakTtepucTtuka MeTas/ioB IIA-rpyrmibl [leproanuecko CHCTEMBI
XUMWYECKHUX 95JIeMEeHTOB. MarHuii W Kajbl[ui: To/iydeHWe, (Qusnueckue U
XUMUYeCKrWe CBOWCTBa, MpUMeHeHWe TIPOCThIX BeIleCTB M WX COeJUHEeHUM.
JKécTkocTh Bobl U CTIOCOOBI €€ ycTpaHeHusl. AJIFOMUHUI: MTo/yueHue, hpru3nueckue u
XUMHUUeCKWe CBOWCTBa, MpPUMEHEHWe TIPOCTOr0 BelllecTBa M €ro COoeAUHEeHUH.
AmdoTepHble CBOICTBAa OKCHJA U THAPOKCHAA aJTlOMUHUS, TMIPOKCOKOMILIEKCHI
amomuHus. OOIjas XapaKTepuUCTHKa MeTasuloB 1MobouHbiX mogrpymm (B-rpyrm)
[Tepuorueckol CUCTEMbI XUMUUECKUX 3IEMEHTOB.

dusrueckre ¥ XUMHUECKHe CBOMCTBa Xpoma U ero coefiuHeHuit. OKCUbI U
ruapokcugel  xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel ¥ AMXpPOMAThl, HX
OKUC/IUTe/IbHbIe CBOMCTBA. [lo/lyueHre U IpuMeHeHre XpoMa.
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du3nueckie W XUMHAUYECKMe CBOMCTBA MapraHija W €ro COeJUHEeHUHU.
Baxnevmme coenguHenusi  mapranya(ll), wmapranga(IV), wmapranuga(VI) wu
mapranua( VII). IlepmaHraHat Kaausi, ero OKAC/IUTe/IbHbIe CBOUCTBA.

dusryeckre U XUMHYeCKHe CBOWCTBA Keje3a U ero coefuHeHUd. OKCH[BI,
ruapokcuzbl U comu xene3a(ll) u >kenesza(Ill). TTosyueHre u puMeHeHUe XXeje3a U
€ro CIJIaBoB.

du3nueckre U XMMHUUYeCKHe CBOMCTBA MeAu U eé coequHeHuu. [lonyueHue u
TIpUMeHeHue MeJy U eé coeZIJMHeHUM.

[MuHk: monyyeHuwe, (u3MyecKMe U XUMHYeCKHe CBoWCTBa. AMoTepHbie
CBOMCTBAa OKCHJA U TMJPOKCHJA L[MHKA, TMIPOKCOKOMIUIEKChl LIMHKA. [IpriMeHeHue
LIMHKA U er0 COeIMHEeHUM.

JKCnepuMeHTa/IbHbIe MeTO/AbI M3y4YeHHs BellleCTB U X NMpeBpalieHuH

M3yueHre oOpa3ijoB HEMETA/ITIOB, ropeHue cepkbl, pocdopa, >Keme3a, MarHus B
KUC/IOpOZle, U3yueHuWe KOJIleKud «MeTalibl U CIUVIaBbl», B3aUMOJENCTBHE
I[eJIOYHBIX U II]eJIOYHO3eMeNIbHBIX MeTa/lZIoB C BOJAOM (BO3MOJKHO HCIIO/Ib30BaHHe
BU/leOMaTePUaioB), B3aWMOJENCTBHE L[MHKA U ’Keje3a C pacTBOpPaMU KHUC/IOT U
1jesi0UYel, KaueCTBeHHbIe peakl|ii Ha HeopraHu4yeckre aHWMOHbI, KaTUOH BOZOpOJa U
KaTUOHbl MeTa/I/IOB, B3aUMOJEMCTBUE THUAPOKCHUJOB aJlOMUHUSI M LMHKA C
pacTBOpaMy KHUCJIOT U IIjeJI0Yel, pellleHWe SKCIepUMEHTabHbIX 3a/ay M0 TemMam
«[anorensl», «Cepa M eé coeauHeHUs», «A30T U ¢dochop M UX COeJUHEHUs»,
«MeTasbl TJIaBHBIX OATPYTI», «MeTaibl MTOO0UHBIX TTOATPYTII».

XuMHA U )KU3Hb

Posib xuMuM B 00ecrieueHrnr YCTOMUMBOTO Pa3BUTHS UesioBeuecTBa. [ToHsTHE O
Hay4yHbIX MeTOZaxX IO3HaHWS W MEeTOZO0JIOTMM Hay4yHOro uUcciefoBaHusi. HaydHbie
TIPUHLIAITBI OpPraHW3alid XUMUUeCKOTO TIPOM3BOZCTBA. [IpoMbIlLieHHbIe CIOCOObBI
MOTyUeH!s] Ba)KHEMIIMX BeIlecTB (Ha MNpUMepe MPOM3BOACTBA aMMHAKa, CEPHOU
KWC/IOThI, MeTaHosa). [IpoMbliiyieHHbIe CIIOCOObI MOTy4YeHUs] MeTalJIoB U CILJIaBOB.
XumHueckoe 3arpsi3HeHHe OKpY»Karollled cpeibl W ero mocieActBus. [Ipobrema
repepabOTKH OTXO/JIOB U TI0OOUHBIX TIPOAYKTOB. Pojib XvMHM B obecrieueHUH
SHepreTHUUecKou Oe3onacHOCTH. [TPUHIUIBI «3e/IEHON XUMUM».

XuMUss W 3[0pOBbe 4YesioBeKa. JlekapcTBeHHble cpenctBa. IlpaBuiia
WCII0/Tb30BaHUsI JIeKapCTBEHHBIX MpernapaToB. Po/ib XUMUM B pa3BUTHUH MeIULIUHbI.

XuMUs TUIIU: OCHOBHbIE KOMITOHEHTHI, TuileBble J00aBku. Po/ib XUMUU B
obecrieueHHH TTUITIEBOM 6e3011acCHOCTH.

Kocmetrueckre U mapdroMmepHble cpefcTBa. bbiToBass xumusi. IlpaBunia
6e3011aCcHOT0 UCII0/Ib30BAHUS TIPerapaToB ObITOBOM XUMHUH B TIOBCEJHEBHOM JKU3HHU.

XYWMUSI B CTPOUTEJIbCTBE: Ba)KHEMIIMEe CTPOUTEebHble Marepuasbl (L|eMEeHT,
0eToH).

XuMUS B CeJIbCKOM X03stiicTBe. OpraHudeckre U MUHepasbHbIe y100peHusl.

CoBpeMeHHble KOHCTPYKLIMOHHBIE MaTepHasbl, KpPacKd, CTeK/IO, KepaMHKa.
Matepwuans! /151 371eKTPOHUKK. HaHOTeXHO/IOTUH.

PacuéTHble 3afaun

PacuéTbl: Macchl BelljecTBa WM 00bEMa rasoB IO W3BECTHOMY KOJMUECTBY
BelllecTBa, Macce Wik 00BEMY OJHOTO M3 YUaCTBYIOLMX B peaklUy BellecTB, MacChl
(06béMa, KoJIMueCTBa BellleCTBa) MPO/YKTOB Peakiuu, ecjid OFHO U3 BelleCTB UMeeT
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IIpUMeCH, Macchl (06bE6Ma, KOJTMUeCTBA BeITeCTBa) MPOAyKTa peakijiH, eC/Iu OJHO U3
BEIIeCTB [IaHO B BH/le pacTBOpa C OIpejleJIEHHOM MaCCOBOM [0Jie pacTBOPEHHOTO
Bell[eCTBa, MaCCOBOM /107U U MOJISIDHOM KOHIIEHTpalliy BelljeCTBa B pacTBOpe, [0J/U
BbIXO/la IPO/IYKTa peaki[uu OT TeOpeTUUeCKU BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H

Peanmu3arnisi  MeXKIIPeIMETHBIX  CBsi3eld TpM  HW3ydyeHWHd  OOmed U
HeopraHW4eckou XxuMuu B 11 Kjacce OCYIIeCTB/SIETCS uepe3 MCIOJb30BaHMe Kak
O6H_[I/IX €CTeCTBEHHO- HAYUHbIX HOHFITI/Iﬁ, TaK U HOHHTHﬁ, IMMPHUHATBIX B OTAE/IbHBIX
TpeiMeTax eCTeCTBEHHO-HAYUHOTO IUKJIa.

OO11re ecTeCTBeHHO-HAyUHbIe TIOHSITHS: SIBJIeHHe, HayUHBIM (hakT, THUTIOTE3a,
Teopusl, 3aKOH, aHa/IW3, CHUHTe3, KiaacCUbUKaus, MepuoAUYHOCTb, HaO/MoIeHue,
r3MepeHue, SKCIIepUMEeHT, MOZie/lb, MO/leJIpOBaHuUe.

du3nKa: MaTepusi, MUKPOMHP, MaKPOMUP, aTOM, 3JIEKTPOH, IPOTOH, HEMTPOH,
WOH, W30TOIbl, PAIMOaKTUBHOCTb, MOJIEKYJla, SHepreTUUeCcKuii ypoBeHb, BeIeCTBO,
Teno, 0OBEM, arperaTHOe COCTOsSIHUE BeIeCTBa, W/ealbHbIM Tra3, (u3nueckue
BeJIMUUHBI, eZIUHULIbI U3MePeHUs], CKOPOCTh, SHeprusi, Macca.

Burosiorust: KjieTKa, OpraHm3Mm, 3KOCHcTeMa, buocdepa, MmeTabonmms3m, Makpo- U
MUKDPO3JIeMeHTbl, Oe/lKH, >XMPbI, YIIeBO/bl, HYKI€MHOBbIe KHUCIOTHI, (hepMeHThI,
TOPMOHBI, KDYTOBOPOT BeIl[eCTB 1 TTOTOK 3HEPruM B 9KOCUCTEMaX.

['eorpacduisi: MuHepasbl, TOPHbIE MOPO/bI, MOJie3HbIe KWCKOIaeMble, TOILIMBO,
Pecypchbl.

TexHosorHsA: XUMHUYECKasi TPOMBIIIIEHHOCTb, MeTa/UTyPrusi, CTPOUTE/IbHBIE
MaTepHasbl, CeJbCKOX035HMCTBEHHOe TIPOM3BO/ICTBO, MHIIEBasi IMPOMBIIIIEHHOCTD,
dapmalieBTHUeCKast TIPOMBIIIUIEHHOCTD, IIPOM3BO/[CTBO KOCMETHUECKHX ITPeraparos,
ITPOM3BO/ICTBO KOHCTPYKILMOHHBIX MAaTepPHa/ioB, 3J€KTPOHHAs ITPOMBIIIIEHHOCTD,
HaHOTeXHOJIOTHH.

I1naHupyembie pe3yaibmamsbl yue6HO20 npedMema
JIuuHOCMHbIe pe3yabmambl

B CoOTBeTCTBUM C CHUCTEMHO-/IeATEeIbHOCTHBIM TIOJIXO/IOM B CTPYKType
JIMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUS TpeAMeTa «XHUMUsS» Ha YPOBHE CpeJHero
obmiero o0Opa3oBaHuWsi  BbiieJieHbl  C/IeYHOIIMe  COCTaBJISIOIIMe:  OCO3HaHHe
oOy4JaroIMMHUCS  POCCHUHCKONW  TpaXkKAAaHCKOM  WJ@HTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITe/TLHOCTU M CaMOOTpe/Je/leHUI0; Ha/llhuue MOTHMBaLUU K
o0yueHMIO; TOTOBHOCTb U CIIOCOOHOCTb OOyuarOmUXCS PYKOBOACTBOBATHCS
NMPUHATBIMA B OOIl[eCTBe TMpaBW/aMM W HOPMaMH  TIOBeZIeHUs; Hajauure
TIPaBOCO3HAHUS, YKOJOTMUECKON KYJIbTYPhI; CTIOCOOHOCTh CTaBUTh 1€/ U CTPOUTH
JKH3HEeHHbIe TI/IaHBbl.

JINUHOCTHBIE  pe3y/bTaTbl OCBOEHUSI TpeAMeTa «XUMHUS»  OTPakaroT
chOpMUPOBAHHOCTh OMbITa T103HABaTe/IbHOM U MPAaKTUUECKOW JlesiTe/IbHOCTH
00yuaroIUXCcs B TIpoIiecce peanu3aliiyd 00pa3oBaTe/TbHOM /1eATeTbHOCTH.

JIMUHOCTHBIE  pe3y/lbTaTbl OCBOEHUSI TpeAMeTa «XUMHSI»  OTPakaroT
c(hOpMHPOBAaHHOCTb OMbITa T03HABaTe/lbHOM W TMPAKTAYECKOW JesiTeJIbHOCTH
oOyuaroluxcs B Tpoliecce peanu3aldyd obpa3oBaTenbHOW [esTebHOCTH, B TOM
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yKcsie B YaCTH:

1) rpa)kIaHCKOT'0 BOCTIMTAHUS:

0CO3HAHUSI 00YYAIOIIMMUCSA CBOUX KOHCTUTYI[MOHHBIX TIpaB M 00s3aHHOCTEM,
yBaKeHUsI K 3aKOHY U MPaBOIOPSIIKY;

Tpe/iCTaB/ieHUs] O COLMaNbHBIX HOPMaxX M TIpaBUIaX MEX/IAYHOCTHBIX
OTHOIIIeHUI B KOJ/IEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM /leATe/TbHOCTH TIPU CO3/JaHUM yueOHbIX
TIPOEKTOB, pellleHuH yueOHBbIX U MOo3HaBaTebHBIX 3a/lau, BLITIOJIHEHUA XUMHUYECKUX
5KCIIePUMEHTOB;

CrlocoOOHOCTU TIOHMMAaThb W TIPUHMMAThb MOTHBBLI, HaMepeHUs, JIOTUKy U
apryMeHThI JPYTUX TIPU aHa/Iu3e pa3/TMuHbIX BUJOB yueOHOM /lesTeTbHOCTH;

2) IaTPUOTHUYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOIIEHUSI K HWCTOPUUECKOMY U HAyuyHOMY Hac/e/uro
O0TeueCTBeHHOM XHMMUU;

yBa)KeHUsT K TIpollecCy TBopYecTBa B 00/aCT TeOopUM M TIPAKTUUECKOTO
MPWIOXKEeHUs XHWMUU, OCO3HaHWSI TOTO, UTO JlaHHble HAayKUu eCTb pe3yJibTaT
JIJIATeNbHBIX ~ HAOJIIO/IeHUH,  KPOIOT/IMBBIX  JKCIIEPUMEHTANbHBIX  TTOMCKOB,
TIOCTOSIHHOT'O TPY/la YUEHBIX U MPaKTUKOB,

MHTepeca U T03HaBaTe/IbHbIX MOTUBOB B TOTYUYeHUH U TOC/eyIOIeM aHajI13e
MH(MOpMaLK O MepeoBbIX JOCTHXKEHUSIX COBPEMEHHOM 0TeueCTBEHHON XUMUH;

3) AYXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUsI, STUYECKOT0 TIOBEeIeHMUS;

CrIocoOHOCTH OL|eHMBATh CUTYALlMH, CBsI3aHHbIE C XUMUUYECKUMU SIBJIEHUSIMH, U
NPUHUMAaTh OCO3HAHHbIE peIlleHUsi, OPUEHTHUPYSCh Ha MOpaJbHO-HPAaBCTBEHHbIE
HOPMBI U [JeHHOCTY;

TOTOBHOCTH OLIeHMBaThb CBOE TOBeJeHWe U TIOCTYNKW CBOMX TOBapUIlLeld C
MO3UIMM HPABCTBEHHBIX UM TPaBOBbIX HOPM M C YUETOM OCO3HAHHUsS TI0C/Ie[|CTBUMN
TOCTYTIKOB;

4) ¢hopMupoBaHus KY/IbTYPhI 3i0POBbS:

TOHMMaHUsI 1leHHOCTell 370poBoro U 0Oe3omacHoro o6pa3a  >KW3HW,
He0OX0/IMMOCTH OTBETCTBEHHOTO OTHOIIIEHHsS K COOCTBEHHOMY (u3HuecKkoMy U
TICUXUYECKOMY 3/10pPOBbIO;

coOnrofieHns TIpaBU/ Oe3oracHOro obpaleHuss C BellleCTBaMH B  OBITY,
TIOBCEJHEBHOM KM3HU, B TPY/IOBOU JlesITe/IbHOCTH;

MOHUMaHUsl LIeHHOCTH TMpaBWI WHAWBUAYAJbHOTO W  KOJJIEKTUBHOTO
6e3011acHOTO MOBeIeHNs] B CUTYyaIUsIX, YIPOXKAIOIIUX 3ZI0POBbI0 U KHU3HU JTFOZEH;

OCO3HAHUS TIOC/eICTBUA W HETPUSATHS BpeAHBIX TMpHUBBLIUEK (yroTpebieHUs
aJIKOT0J1sl, HADKOTUKOB, KyYpeHusl);

5) TPYAOBOro BOCIUTAHMSA:

KOMMYHMKaTUBHOM  KOMIIETEHTHOCTH B yueOHO-MCC/e0BaTeIbCKOM
NesITe/IbHOCTH, OOIT[eCTBEeHHO TI0/1e3HOM, TBOPUECKOM U APYTUX BUAX AeSITe/TbHOCTH;

yCTAaHOBKHU Ha aKTUBHOE y4acTHe B pellieHWH MPAKTUUeCKHX 3aiau COoI[haTbHOU
HarpaB/IeHHOCTH (B paMKaxX CBOEro K/jacca, IITKOJIbI);

MHTepeca K MpakKTUUYeCKOMY H3y4yeHHIO TTpodeccuii pas3/iiyHOro pojia, B TOM
YKCJie Ha OCHOBE MPHYMEeHEeHUs MpeJMeTHbIX 3HaHUU 110 XUMUH;
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yBaKeHUs1 K TPY/y, JIFO[ISIM TPYy/ia U pe3y/ibTaTaM TPY/I0BOH esiTeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAWBHUAYanbHOW  TpPaeKTOPUU
oOpa3oBanus, Oyaylieii mpodeccuu U peannu3alii COOCTBEHHBIX KU3HEHHBIX T/IaHOB
C yYéTOM JIMUYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTe K XUMHHM, WHTEPECOB U
norpe6GHOCTel 0011]eCTBa;

6) 7K0/10rHYeCcKoro BOCIIUTAaHHS:

9KOJIOTMYECKH 1]e/ieco00pa3HOro OTHOIIEeHHs K TIpUpoJie KaK HCTOUYHUKY
CyLL|eCTBOBaHUA XKU3HU Ha 3emiie;

MOHUMaHUs T7100a/IbLHOTO XapakTepa SKOJOTMUYecKUX TMpobsieM, BAUSHUS
5KOHOMMUECKUX TMPOLIECCOB Ha COCTOSTHUE MPUPOHOM U COLIMA/IbLHOM Cpe/ibl;

0CO3HaHUSI HeOOXOAMMOCTH UCTIOTb30BaHUS AOCTKEHU XUMUHU [I7IS pellieHUs]
BOIIPOCOB PALIMOHA/ILHOTO TIPUPOOTI0Ib30BaHuSI;

aKTMBHOTO  HETpUATUSl  [JeMCTBUM, TMPUHOCAIIMX BpeJ, OKpPY’Karollleu
MIPUPOJHOM Cpefie, YMeHHsI TIPOrHO3UPOBATh HeO/AaronpusTHbIE SKOJIOTUYECKHe
TI0C/Ie/ICTBYS MpeANpPUHUMaeMbIX AeMCTBUIN U NpeOTBPAalllaTh UX;

Ha/IM4Us pa3BUTOTO IKOJIOTMUECKOTO MBbIIIIEHUs, 9KOJIOTUUeCKOW KYJIbTYPHI,
OTbITa /leITe/IbHOCTH 3KOJIOTUUeCKOW HallpaB/IeHHOCTH, YMeHUs] PyKOBO/ICTBOBAThCS
HWMH B TI03HABaTe/IbHOM, KOMMYHUKAaTHBHOM U COIMA/IbHOM MpaKTHKe, CIIOCOOHOCTH
Y YMeHMs aKTHBHO TTPOTUBOCTOSITh UZIe0/I0TUN XeModhobuu;

7) 1leHHOCTH HAayYHOT'0 MO3HAHUSA:

MHPOBO33pPEHUS, COOTBETCTBYIOLEI'O0 COBPDEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU
1 00I1[eCTBeHHOMN TIPAKTHKY;

MOHUMaHUsl ClelU(PUKA XUMHUMA KaK HayKh, OCO3HaHUs e€ poid B
dbopMUpOBaHMK PALIMOHATBLHOTO HAYYHOTO MBILJIEHUs, CO3[JaHAX  1|eJI0OCTHOTO
npe/iCTaBeHuss 00 OKpYy’KarollleM MHpe KakK O eJUWHCTBe TPUPOJbI 1M ueioBeKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEDHOCTe U pelleHdd Tpo0sieM COXpaHeHUs
TIPUPOZIHOTO PaBHOBECUS;

ybeX1EHHOCTH B 0c000 3HAUMMOCTH XUMHH /11 COBPEMEHHOU I[UBU/TM3al[1H:
B €€ I'yMaHHCTHYeCKOW HarpaB/ieHHOCTH W Ba)KHOW POMM B CO3/IaHWM HOBOM 6a3bl
MaTepyanbHON KYJIbTYPhI, B PEIIeHHH I100a/lbHbIX Mp06/ieM yCTOWUMBOTO Pa3BUTHS
yesioBeYeCcTBa — ChbIPbEBOM, SHEpPreTUYeCKOW, TIMIeBOM M  3KOJIOTMYeCKOU
6e30mMacHOCTH, B Pa3BUTUU MeAULIMHBI, 00ecrieueHUH YCJIOBUI yCIeITHOro TpyZa U
9K0JIOTHYeCKH KOM(POPTHOM XKU3HU KaXK/I0T0 usieHa 00111eCTBa;

eCTeCTBEHHO-HayYHOW TPaMOTHOCTH: TOHMMaHUS CYIIHOCTA MeETO/OB
MO3HAHUS, HCIOJ/Ib3yeMbIX B eCTeCTBEHHBIX HayKaX, CIIOCOOHOCTHA WCIIO/b30BaTh
roJsiyuyaeMble 3HAHUS [T aHa/mM3a U OOBsICHEHUs SIBJIEHUA OKPY’KaloIl[ero Mupa u
MIPOUCXOAAIIMX B HEM WM3MeHeHUl, YMeHUs [ieflaTb 000CHOBAaHHBbIE 3aK/TIOUeHUs Ha
OCHOBe HayUHbIX (DAKTOB U MUMEIOIIUXCS JAaHHBIX C LIeJIbI0 TOTyYeHUs! 1O0CTOBEPHBIX
BLIBO/IOB;

CIIOCOOHOCTM  CaMOCTOSITE/IbHO  WCTIO/b30BaTh XWUMHUECKWe 3HaHUS IS
peliieHust pobJieM B peasbHBIX )KU3HEHHBIX CUTYaLUsX;

VHTepeca K TI03HaHHI0, UCC/Ie/IoBaTe/IbCKOU JlesTe/TbHOCTH;

FOTOBHOCTH M CIIOCOOHOCTM K  HeNpepbIBHOMY  00pa3oBaHUI0 U
caMmo00pa30BaHH0, K aKTMBHOMY TIOJIyUYeHWI0 HOBBIX 3HAaHUW TI0 XUMUU B
COOTBETCTBUM C YKM3HEHHBIMU TTOTPEOHOCTSIMY;
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vHTepeca K 0COOeHHOCTSM TpyJa B pa3HWUHbIX cepax mpodeccroHambHON
JesITe/IbHOCTH.

MemanpedmemHuble pe3y1bmambl

MertarnpegMeTHbIe pe3y/bTaTbl OCBOEHHS TPOTrpaMMbl MO0 XMMHUU Ha YPOBHE
cpefHero o61iero 06pa3oBaHus BK/TIOUAKOT:

3HAUUMbIe ISt (hopmurpoBaHus MHPOBO33peHUs oOyyJarormxcs
MeXAUCITUTUTMHApHbIE (MeKIIpeZMeTHbIe) oOIjeHayuHble TIOHSATUS, OTpa’karolye
1]e/IOCTHOCTh HAayuyHOM KapTHHbl MHpa W CHelu(puKy MeTOZOB T[03HaHUs,
WCIIONb3yeMbIX B eCTeCTBeHHbIX HayKax (MarTepusi, BeIleCTBO, SHeprusi, siBjieHUe,
TpoLiecc, CUCTeMa, HayuyHbIM (hakT, NPUHLUII, TUMOTe3a, 3aKOHOMEePHOCTh, 3aKOH,
Teopusl, UCC/IeZiloBaHue, HabJTro/[eHre, M3MepeHre, SKCIIEPUMEHT U JIpyTHe);

yHUBepCa/lbHble ydeOHble AeMCTBHS (TI03HaBaTe/bHble, KOMMYHHKATHBHBIE,
pery/isiTUBHBIE), obecTieurBaroIye ¢GopMUpOBaHHe (PYHKIIMOHATbHON IDaMOTHOCTH
Y COL[Ma/TbHON KOMIIeTEeHIIMY 00yUaroluXCs;

Crioco6HOCTh 00YUaroIUXCSI UCTIOH30BaTh OCBOEHHBIE MEXKIUCI[UTUIMHAPHBIE,
MHDOBO33peHUeCKHe 3HaHWA W  yHHWBepcajbHble  yueOHble  JeMCTBUS B
TO3HaBaTe/TbHOM Y COL[MaTbHOM TIpaKTUKe.

MertarnpeqMeTHble pe3y/bTaTbl OTPAa’KAlOT OBJa/leHUe YHUBepCaJTbHbIMU
y4eOHBIMH TT03HaBaTe/IbHBIMU, KOMMYHUKAaTUBHBIMU U PETYISITUBHBIMU /1€ICTBUSIMHU.

ITo3HaBaTe/IbHbIE YHUBEPCA/TbHbIE yUeOHbIe e CTBUS

1) 6a30BbIe JTOTHYECKHE JeHCTBHS:

CaMOCTOSITeJTbHO  (DOPMYJ/IMPOBaTh U aKTyaJM3upoBaTh  Ipobiemy,
paccMaTprBaTh eé BCECTOPOHHE;

oripefie/iATh 1leJd JlesiTeTbHOCTH, 3ajiaBasi TlapaMeTpbl M KPUTEPUM HUX
JNOCTWXKEHHsI, COOTHOCUTD Pe3y/IbTaThl AesiTe/IbHOCTH C TTOCTaB/I€HHBIMU LIeJISIMU;

HCM0/Ib30BaTh TMPU OCBOEHWU 3HAHWUM TIPUEMBI JIOTMUECKOTO MBIIIIeHHS:
BbIJIe/ISITh XapaKTepHble MPU3HAKW TOHSTUM W YCTaHAB/IMBAaTh WX B3aWMOCBS3b,
HCTI0/Th30BaTh COOTBETCTBYIOIIME TIOHATHS /i1 OOBSCHEHUS OTHAeNbHBIX (haKTOB U
SIBJICHUI;

BLIOMpAaTb OCHOBaHWS W KpUTepUU [ KjacCU(UKalid BellecTB U
XUMUUECKUX peaklvi;

yCTaHaB/JWBaTh MPUUUHHO-C/Ie[ICTBEHHbIE CBSI3U MeXJy H3yuyaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKWe pacCyKieHus (MHAYKTUBHble, JeAyKTHBHbIe, IO
aHa/0TUU), BBIAB/ISATL 3aKOHOMEPHOCTHM M TIPOTUBOpPEUMsi B pacCMaTpHBaeMbIX
SIBNIeHUsIX, (hOPMY/IMPOBaTh BLIBObI U 3aK/TFOUEHMS;

MPUMEHSTh B MpOLlecCe TTO3HAHUSI UCTO0JIb3yeMble B XMMUM CHMBOJIMUECKHE
(3HaKOBBIE) MO/JIeH, IMpeoOpa3oBeIBaTh MOJE/IbHBIE ITPEICTAB/IeHUsS — XWUMHUECKUI
3HaK (CUMBOJI) 3/IeMeHTa, XuMuJecKasi (popMyia, ypaBHeHHe XUMUUYECKOW peakl[ud —
NpU  pelleHnyd y4eOHBIX TI03HABaTe/JbHBIX W TIPAKTHUECKUX 3a/layu, MPUMEHSITh
Ha3BaHHbIe MO/e/bHbIe TIPe/CTaB/IeHUs [/ BbISBAEHUS XapaKTepHbIX IPU3HAKOB
M3yuaeMbIX BellleCTB U XUMUYEeCKUX peaKI|ui.

2) 6a3oBbIe HCC/Ie/J0BAaTe/TbCKHE JJeMCTBHUSA:

B/IaJleTb OCHOBAaMM METO/IOB HAay4yHOTO IIO3HAHWSI Bel[eCTB U XUMHUUeCKUX
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peakiyi;

(dhopmyMpoBaTh 1€/ U 3aJjaul UCC/Ie/J0BaHusl, UCII0b30BaTh MOCTaB/IeHHbIe
M CaMOCTOSITeJIbHO C(HOPMYy/JMpPOBaHHbIe BOIMPOChI B KaueCcTBe MHCTPYMEHTa
MO3HAHUS U OCHOBBI Zijis (DOPMUPOBAHUSI TUIIOTE3bl 10 MPOBEpPKe MPaBUIbHOCTH
BbICKa3bIBaeMbIX CY>K/l€HUM;

B/Ia/ieTh HaBbIKAMU CAMOCTOSITE/IbHOTO TUJIAaHUPOBaHUSI W TIPOBeJIeHUs
yUeHHYeCKUX SKCTepHMEeHTOB, COBepIIeHCTBOBAaTh yMeHMsi Hab/ojaTh 3a XOA0M
MpoLjecca, CaMOCTOSATe/IbHO TIPOTHO3UPOBaTh €ro pe3y/bTaT, (OPMYJIUPOBATh
0000111eHUsT ¥ BBIBO/IbI OTHOCHUTEBHO AOCTOBEPHOCTU Pe3y/bTaTOB MCC/e/l0BaHUs,
COCTaBJIATb 000CHOBAHHBIN OTUET O MPOJIe/IaHHOM paboTe;

rnpuo0OpeTaTh  OMBIT  YUEHWUYECKOW HWCCAe[0BaTeIbCKOM UM TPOEKTHOM
JesiTeJIbHOCTU, TIPOSIB/ISITH CITIOCOOHOCTh ¥ TOTOBHOCTb K CaMOCTOSITE/IbHOMY TIOUCKY
METO/IOB peIllleHUs] TPaKTUUeCKuX 3a/lay, TPUMEHEeHUI0 pa3/MdHbIX MeTO/I0B
TO3HAHUSI.

3) pa6oTa c uadopmanmueii:

ODHEHTHPOBAaThCS B  Ppa3/IMUHbIX HCTOUHUKAX HHMopMalud (HayuyHO-
TIOTTy/ISPHAst IUTepaTypa XUMHUUYEeCKOTO Co/iepyKaHusl, CTIpaBOUHbIe TT0CO0Ous1, peCcypcChl
WHTepHeTa), aHa/W3UpOBaThb WHAMOPMAIMIO  pa3MuHbIX BUZOB U  (opM
TIpe/iCTaB/IeHUs], KpUTUUECKU Ol[€eHHBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUNBOCTb;

dbopMyMpoBaTh 3amnpochl W MPUMEHSITh pa3/iMuHble MEeTO/bI TPH TOWCKe U
orbope wuHbOpMalMKM, HeOOXOJWMOW JJjisi  BBIMIOJIHEHWS  Y4YeOHBIX  3ajau
OIlpe/ie/IEHHOI0 TUIIA,

npuobpeTaTh OMBIT WCMOIB30BaHUS MH(POPMAI[MOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTUM 1 PA3/IMYHBIX TTOMCKOBBIX CUCTEM;

CAaMOCTOSITeJTLHO ~ BbIOMpaTh  ONTUMaAbHYH  (OpMy  Tpe/CTaB/ieHUs
nHbopMaIuH (cxembl, TpadyKU, AMArpaMMbl, TaOMUILIbI, PUCYHKHU U JPYTHeE);

WCTI0/Tb30BaTh HayUHbIN SI3bIK B KaueCTBe CPe/iCTBa MpH paboTe ¢ XMMHUUeCKOMH
vH(pOpMaLen: NpPUMeHSTb MeXIpeAMeTHble ((pU3nueckue U MaTeMaTh4yecKue)
3HaKW U CUMBOJIBI, (hOpMy/ibl, abOpeBUATyphbl, HOMEHK/IATYPY;

WCI0JIb30BaTh 3HAKOBO-CUMBOJ/IMUECKUe CpPe/ICTBA HarJIsiHOCTH.

KoMMyHHKaTHBHBIE YHHBepPCA/IbHbIE YueOHbIe JJeCTBUSA:

3a/iaBaTh BOIIPOCHI TI0 CYIIECTBY 0OCyXZaeMoli TeMbl B XO/le Auajora W/Wau
JVCKYCCUH, BbICKa3bIBaTh UjieH, (POPMYIMPOBaTh CBOU TIPe//IOXKEeHUs] OTHOCHUTEeTbHO
BBITIO/THEHUSI TIPe/IJI0’KeHHOM 3a/1aul;

BLICTYTIaTh C Mpe3eHTaliell pe3y/bTaTOB I103HAaBaTeNbHOW [esiTe/IbHOCTH,
TIOJTyUeHHBIX CaMOCTOSITe/TbHO WM COBMECTHO CO CBEPCTHHUKAaMH TIPH BBITIOJIHEHUH
XUMHUUECKOTO 3KCIIepUMeHTa, TPAaKTUYeCKOW paboThl IO HCCIeJOBaHUIO CBOMWCTB
M3yJaeMbIX Bell[eCTB, peaau3al[ii yueOHOro MpoekTa, ¥ (hopMyIMpoBaTh BBIBO/IBI 110
pe3y/ibTaTaM TIPOBeJEHHBIX WCCAeJOBaHUM MyTEM COIr/IAaCOBaHUS MO3ULIMK B XO[e
obcyxeHust 1 00MeHa MHEHUSIMU.

PeryiAaTHBHBbIE YHUBEpPCA/IbHbIE yUeOHbIe JelCTBHS:

CaMOCTOSITeJTbHO TUIAHMPOBATb M OCYLIECTB/IATb CBOK I103HABaTeIbHYIO
JesiTe/IbHOCTb, OMpeJeNisisi eé 1ieaud M 3aZiaud, KOHTPOJMpPOBaTb U 10 Mepe
HeoOXO/MMOCTH  KOPPEKTHPOBaThb TIpe/ijlaraeMblii  aJTOPUTM  JIeUCTBUM  TpU
BBITIOJTHEHUU yueOHBIX M  UCCAe0oBaTeNIbCKUX 3a/jay, BbiOMpaTh Haubosiee
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3 heKTUBHBIM CMOCOO WX pelleHrss C YYETOM TIO/IyUeHHsT HOBBIX 3HAaHUM O
BellleCTBaX U XUMUUYECKUX PeaKLUsX;

OCYLLIeCTB/ISITh CAMOKOHTPOJIb [IeATeJIbHOCTM HAa OCHOBE CamMOaHalv3a H
CaMOOLIEHKH.

ITpedOmemHble pe3yabmambl

[TpenMeTHbIe pe3y/bTaThbl OCBOEHMS TPOTPaMMbI TI0 XMMHUHU Ha YriayO0néHHOM
yPOBHE Ha ypOBHe cpejjHero o0iijero obpasoBaHusi BK/IIOUAIOT crieljuduyeckue s
yuebGHOTro TipejMeTa «XUMUsl» HayuHble 3HaHHs, YMEHUSI U CIOCOObI /elCTBUM 10
OCBOEHUIO, MHTepripeTaliid W Tpeo0Opa30BaHUI0 3HAHWM, BU/bI JAeSITebHOCTH TI0
MOJIyUeHWI0 HOBOTO 3HAHWS W TPHMEHEHWIO0 3HaHWM B Ppa3/IMuyHbIX yueOHBIX
CUTYyalUsiX, a TaK)Ke B peasibHbIX >KU3HEHHBbIX CUTYalUsiX, CBSI3aHHbIX C xuMueil. B
MporpaMme 1Mo XMMUU TIpe/IMeTHbIe pe3y/ibTaThl MPe/|CTaB/AeHbI [0 TOJaM U3yUyeHUs..

10 x1acc

[lpengMeTHble  pe3ysibTaThl OCBOeHMs Kypca «OpraHuueckass XAMUsI»
OTpa’karoT:

Cc()OPMUPOBAHHOCTh TMpeJCTaB/AeHUI: O MeCTe W 3HayeHWM OpraHuyeckou
XUMUU B CUCTEMe eCTeCTBeHHbIX HayK W eé ponu B obecrieueHWM YCTONUHMBOIO
pa3BUTHSI uejiOBeYecTBa B pelleHUM TpoOsieM 3KO0/IOTHUYeCKOW, SHepreTUYeckou u
nuieBoid 0e30mMacHOCTH, B Pa3sBUTUM MeJULIMHBI, CO3JldHWM HOBBIX MaTepuasos,
HOBBIX UCTOYHUKOB SHEPrUH, B 0OecrieyeHr pPaLMOHaIbHOTO TIPUPO/OII0/Ib30BaHu,
B (opMHpOBaHMM MHUPOBO33DeHHsI U 00Olell Ky/lbTyphl UesiOoBeKa, a Takxke
9KO0JIOTMUeCKH 0O00CHOBAaHHOT'O OTHOLLIEHUS K CBOEMY 3/I0POBBIO U TIPUPO/IHOM Cpe/ie;

B/aJleHWe  CUCTeMOM  XMMWUeCKHMX  3HaHWM, KOTOpas  BKJIIOUaeT:
OCHOBOITOJIArarolye MOHATUS — XUMUUEeCKUM 3JIeMeHT, aTOM, SiZJp0 U 3/1eKTPOHHAast
obo/ouka aroma, S-, p-, d-aToMHble opbOuTanM, OCHOBHOE U BO30YKIEHHOE
COCTOSIHUSI ~aTOMa, TUOpUAM3alusi AaTOMHBIX opOWTasneif, WOH, MOJEKYa,
BaJIEHTHOCTb, 3JIEKTPOOTPHULIATE/ILHOCTh, CTENeHb OKUCJIEHWS, XWUMHUUYeCKasl CBSI3b,
MOJIb, MOJISIDHasi Macca, MOJISIpHbIA 00BEM, yryiepofHbii ckeneT, (yHKLMOHAIbHAsI
rpynmna, pajvkaa, CTPYKTypHble (GopMmy/bl  (pa3BEpHYThble, COKpalEHHBbIE,
CKeJIeTHbIE), v30Mepust CTPYKTYpHast U TIPOCTPaHCTBEHHas
(reomeTpuueckas, ONTUUECKast), M30Mepbl, TOMOJIOTMYECKUM psif, T[OMOJIOTH,
yIJeBOJOPOAbI, KUCJIOPOZA- W  a30TCoZep)Kalljie OpraHhvyeckyde COeJUHeHMUs,
MOHOMEp, TMOJUMep, CTPYKTypPHOE 3BEeHO, BBICOKOMOJIEKY/ISIDHbIE COeJUHEHUS;
TeopuM, 3aKkoHbl (Tepuopudecknid 3akoH [I. V. MeHpgeneeBa, Teopusi CTPOeHUS
oprannyeckux BeiectB A. M. ByTnepoBa, 3aKOH COXpaHeHHs1 MacChl BelL[eCTB, 3aKOH
COXpaHeHUs1 U  T[peBpallleHusl SHeprud IpU  XUMHUYECKHMX  peakLUsXx),
3aKOHOMEpPHOCTH, CHMBOJIMYECKUW $3bIK XMMHH, MHPOBO33peHYeCKre 3HaHUs,
JieXKallyie B OCHOBe NTOHUMaHUs MPUYMHHOCTA U CUCTEMHOCTH XMMUYECKHUX SIBJIEHU;
Mpe/iCTaB/IeHdss O MeXaHHW3Max XUMHUYECKUX peaklud, TepMOJUHAMHYECKUX U
KUHETUUeCKUX 3aKOHOMEPHOCTSIX MX MPOTEeKaHHs, O B3aUMHOM B/IMSIHUM aTOMOB U
TPyII aTOMOB B MOJIeKy/lax (MHAYKTUBHBIN U Me30MepPHbIN 3(P(eKTbl, OprUeHTaHTHI |
u Il popa); dakronornueckve cBefieHUSI O CBOMCTBax, COCTaBe, TOJyYEHUM U
0e30macHOM MCII0/Ib30BaHUM Ba)KHEMILIMX OpPraHWYecKUX BellecTB B ObITY U
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MIPAaKTUUeCKOH ZesiTeJTbHOCTY UesioBeKa, OOIMX HayYHbIX MPUHIUIAX XUMHUeCKOTO
TPOU3BO/ICTBA (Ha MpUMepe MPOM3BO/CTBAa MeTaHOJIa, repepaboTku HedTH);
chOpMUPOBAHHOCTh YMEHUM: BBISB/SATh XapaKTepHble TMPU3HAKWA TIOHSTUM,
yCTaHaB/IMBaTh UX B3aUMOCBS3b, HCII0/Ib30BaTh COOTBETCTBYIOLIME TIOHATUS TIPU
OIMKCAHUU COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYeCKUX COeJMHEeHUN;
Cc()OpMHUPOBAHHOCTh YMEHUIA:
WCIIO/Ib30BaTh XMMHUYECKYI0 CUMBOJIMKY JJIS COCTaBJIEHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pPa3BEPHYTBIX, COKpAI|EHHBIX U CKeJIeTHbIX) (hOPMYJ OpraHUYecKux

BeLLeCTB;
COCTaBJIATb yPaBHEHUS XMMUUECKUX DeaklMd M pacKpbIBaTb MX CYIIHOCTH:
OKHUC/IUTE/IbHO-BOCCTaHOBUTE/IbHBIX peakLui TIOCpPe/ICTBOM COCTaBJIeHUS

9/IEKTPOHHOTO 0ajiaHca 3THX peaklyi, peakiuii HOHHOTO OOMeHa TMyTéM
COCTaBJ/IEHHS UX TOJTHBIX U COKPALLIEHHBIX MOHHBIX YPaBHEHUM;

W3rOTaB/IMBaTb MOJEIU MOJIeKY/l OpPraHUYeCKuX BelecTB AJis1 WIFOCTpaLUu
VX XMMUUYECKOr'0 U TIPOCTPaHCTBEHHOTO CTPOeHUS;

c(hOpMUPOBaHHOCTb YMEHWM: YCTaHaB/IMBaTh MPHUHA/JIEKHOCTb U3yYEHHBIX
OpraHMYeCcKux Bel[ecTB TI0 MX COCTaBy UM CTPOEHHUIO K OIpe/e/IEHHOMY
K/IacCy/Tpynme COoeJMHeHWM, [aBaTb MM Ha3BaHUs TI0 CUCTEeMaTHUYeCKOU
HoMeHknaType (IUPAC) u mnpuBOJWTbL TpUBHA/IbHble Ha3BaHUS [ OTAeNbHBIX
ripe/icCTaBUTe/iel OpraHUYeCcKUX BeIecTB (3TWIeH, alleTWlieH, TOJyoJ, TJIULIEepUH,
STU/IEHIIUKOJIb, (eHos, ¢dopManbJerus, aleTaabJerusi, aleToH, MypaBbUHas
KMC/I0Ta, YKCYCHasi KMC/I0Ta, CTeapyvHOBAas, OJIeMHOBAas, IMaJbMUTUHOBas KWUCJIOTHI,
TJIMLYH, a/laHWH, MajibTo3a, (PYyKTO3a, aHW/IWH, JUBUHW/I, W30IPEH, XJOPOIPEH,
CTHUPOJ U APYTHUe);

chOpMUPOBAHHOCTL yMEHUSI  OMpefie/isiTb BUJ, XUMHUECKOM CBSI3U B
OpraHhYeCKuX CoeJWHeHUsX (KOBa/leHTHasd W HWOHHAasg CBSi3b, O- W T-CBf3b,
BO/IOPO/IHAsI CBSI3b);

c(hOpPMUPDOBAaHHOCTb yME€HHS TPUMEHSITb TIOJIOKEHUSI TEOpUU CTPOEHUSs
opraHnueckux BerectB A. M. byTnepoBa i 00bsCHEeHHsI 3aBUCUMOCTH CBOMCTB
BeLLeCTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAaHHOCTb YMEHUI XapaKTepu30BaTb COCTaB, CTPOeHUeE, (PrU3nUecKre
M XUMHUeCKHMe CBOWCTBAa TUIWUHBIX Tpe/ACTaBUTe/eld pa3/IMuHbIX KJIaCCOB
OpraHUyYeCcKux BeLLeCTB: a/JKaHOB, LIMK/IOA/JIKaHOB, aJKeHOB, aJKaJUueHOB, ajIKUHOB,
apoMaTUUeCKUX YT/IeBOJOPO/IOB, CIUPTOB, asbJAeruioB, KeTOHOB, KapOOHOBBIX
KUCJIOT, TPOCTBIX M CJIOXKHBIX 3(GHPOB, >XUPOB, HUTPOCOEJIVUHEHUM U aMUHOB,
aMUHOKUCJIOT, 6e/KOB, yrieBo0B (MOHO-, - U TIOJIMCAaXapU0OB), UTFOCTPUPOBATh
reHeTUYeCKYH CBA3b MeXJy HUMH ypaBHEHUSMU COOTBETCTBYIOLUX XUMUUYECKHUX
peakiyii C UCI0JIb30BaHNUEeM CTPYKTYPHBIX (hOpMY.JI;

chOpMUPOBAHHOCTL yYMEHHUsI TIO/ITBePXKJAAaTh Ha KOHKPETHBIX TIpHUMepax
XapakTep 3aBHCHMOCTU PEaKIJMOHHOM CITOCOOHOCTH OpPraHUYeCKHUX COeJIVHEHHN OT
KPaTHOCTU U TUTa KOBA/IEHTHOM CBSI3U (O- U T-CBSI3M), B3aUMHOTI'O B/IMSIHUSI aTOMOB U
IPYII aTOMOB B MOJIeKYJ1ax;

c(hOpMHPOBAaHHOCTb YMEHUsI XapaKTepHU30BaTb MCTOUHUKU YTJIEBOJOPOHOIO
ChIpbs1 (HedTh, MPUPOHBIN Ta3, Yrojb), CrIocoObl ero rmepepaboTKU U TIPaKTUUYECKOe
TIpYMeHeHre TIPOAYKTOB TiepepaboTKy;
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c(hOpMUPOBAHHOCTh BJIa/IeHHsI CUCTEMOW 3HAaHWM O eCTeCTBeHHO-HayUHbIX
MeTo/laX TIO3HaHUsS — HaOIoZeHnU, U3MepeHHH, MOJeTUPOBAaHUM, JKCIIePUMEeHTe
(peanbHOM U MBIC/IEHHOM) U yMEHUS TIPUMEHSITh 9TU 3HAHUS;

c(hOpPMUPOBaHHOCTb YMEHHS TPHUMEHSITb OCHOBHbIE OMepaliuy MbIC/IUTE/IbHOU
nesITebHOCTU — aHa/li3 W CUHTe3, CpaBHeHUe, 0000ljeHWe, CHCTeMaTU3aluIo,
BbISIBJIEHHE TIPUUMHHO-C/Ie/ICTBEHHBIX CBsI3eM — /ISl U3yuyeHUs] CBOMCTB BeIIeCTB U
XUMHUYECKHUX peakIuii;

c(hOpMUPOBAaHHOCTb YMEHUM: BBISIB/SITb B3aMMOCBSI3b XMMUUECKHUX 3HAHUW C
MOHATUSIMA W TpPeACTaBAEHUSIMUA [PYTUX eCTeCTBEHHO-HAay4YHbIX TpPEJAMETOB [Jisi
boree 0CO3HAHHOTO TIOHMMaHHUSI CYIL[HOCTA MaTepuaJbHOIO0 €eJWHCTBA MMUPa,
WCTI0/Tb30BaTh CHUCTE@MHBbIe 3HAHHUSI 10 OPraHWYecKOW XUMWUU AJi1 OOBSICHEHUsS |
TIPOrHO3MPOBaHUS SIBJIEHUH, UMEIOLUX eCTeCTBeHHO-HAay4YHYI0 MPUPOY;

c(hOpMUPOBAHHOCTh YMEHHWI: MPOBOJAUTH PAaCUEThI M0 XUMUUECKUM (opMyiam
M ypaBHEHUSIM XUMMUECKUX peaklUil C UCMO0/b30BaHUeM (U3UUeCKUX BeJMUUH
(Macca, 00BEM ra3oB, KOJIMUeCTBO BeleCTBA), XapaKTepU3YIOIIUX BelecTBa C
KOJIMYECTBEHHOW CTOPOHBI: PACYéThl MO HAXOXAEHUI0 XUMHUYECKOHW (POpPMYJIbI
BellleCTBa I0 W3BECTHBIM MaCCOBBIM [IO/ISIM XMMHUUECKHUX 3/1EMEHTOB, MPOAYKTaM
CropaHusi, TVIOTHOCTH ra3000pa3HbIX BellleCTB;

c(hOpMHPOBaHHOCTb YMEHHWI: TPOTHO3MPOBaTh, aHA/IM3UPOBATh U OLIeHWBATh C
O3 IKOJIOTHUECKON 0e30macHOCTH MOCe/ICTBUSI OBITOBOM M MPOM3BO/ICTBEHHOM
JleaTeTlbHOCTH yesI0BeKa, CBSI3aHHOM C repepaboTKO# BeIL|eCTB,
WCTI0/Tb30BaTh MIOyUeHHbIe 3HAHUS [jis TIPUHSITUS TPAMOTHBIX pellieHui npobsiem B
CUTYaLUsIX, CBSA3aHHBIX C XUMUEW;

chOpMUPOBAHHOCTh YMEHUM: CaMOCTOSITe/TbHO TIJIAHUPOBAaTh M TPOBOJUTH
XMMMYECKUH SKCIepUMeHT (MoJiyueHWe U H3ydyeHHe CBOMCTB OpraHWYeCcKHX
BeI[eCTB, KayeCTBEHHble peakUWd YIJIeBOJOPOJOB pa3/IMUHbIX K/IacCOB U
KUCJIOPOZICOZlepXKallUX OpPraHWuYeCKUX BeIecTB, pelleHre >SKCIIepUMeHTalTbHbIX
3aZlau TI0 PACro3HABaHWIO OpPraHUYeCKUX BeIlleCcTB) C COO/MIO/leHHeM TIpPaBUJ
6e3omacHoro ofpallleHusi C BeleCTBAaMU U J1abopaTOpHBIM 000pyIOBaHUEM,
dbopMyMpoBaTh LeJib  MCC/IeOBaHWs, MpPeACTaBIsATh B pa3/MUHOM  (opme
pe3yJbTaThbl SKCIIePUMEHTA, aHA/IM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

Cc(hOpMHUPOBAHHOCTh YMEHUIA:

cobrofiaTh MpaBWia KOJIOTMUECKH 11e/1ec000pa3HOro TMoBefieHust B ObITYy U
TPYZIOBOM JesiTeIbHOCTA B Le/IsIX COXpaHEHWsI CBOEro 3/0POBbs, OKPY’Karollen
TIPUPOHOMW CpeZibl U JOCTHKEHUs €€ YCTOMUYMBOTO Pa3BUTHS;

OCO3HaBaThb OMNAaCHOCTb TOKCHYECKOTO [JeUCTBUSI Ha >KUBble OpraHU3Mbl
oripe/ie/IEHHbIX OPraHUYeCKUX BellleCTB, IIOHKUMas CMbIC/ nokasaress [11K;

aHa/IM3UpPOBaTh liesieco00pa3HOCTb TPUMEHEHUs] OpraHUuYecKuX BeIecTB B
TIPOMBIIIZIEHHOCTH U B OBITY C TOUKU 3PEHUsSI COOTHOIIEHHS] PUCK-TI0/Tb3a;

C()OPMHUPOBAHHOCTb ~ YMEHUU: OCYIIeCTB/IATh  LieJIeHallpaB/JeHHbIM  [TOMCK
XUMHUeCKOH MH(OpPMaIMM B Pa3IAYHBIX MCTOUHMKAX (HayuHas ¥ ydyeOHO-HayudHast
JUTepaTypa, Cpe/icTBa MaccoBoW WH(MoOpMauuu, VIHTepHeT U [Ipyrue), KpUTUUYECKU
aHa/IM3UpOBaTh XUMUUYECKYH0 MH(OpMalMio, repepabaTbiBaTh €€ W UCI0/b30BATh B
COOTBETCTBUM C TIOCTaB/IeHHOW yueOHOM 3a/jaueil.
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11 kacc

[TpemMeTHBIe pe3ysbTaThl OCBOeHUWs Kypca «OOijas W HeopraHuyeckas
XUMHUS» OTPa>KAkOT:

c(hOpMUPOBaHHOCTb MPEJCTABJIEHUNA: O MaTepuajbHOM €JUHCTBE MHUPA,
3aKOHOMEPHOCTSIX Y MT03HABAaeMOCTH SIBJIEHUW MIPUPO/IbI, 0 MeCTe Y 3HAaUeHUU XUMUHU
B CHUCTeMe eCTeCTBEeHHBIX HayK U eé pPoJii B o0ecrieueHUM YCTOMUMBOTO pa3BUTHS, B
pellieHUU TPo6JIeM 3KOI0THUYECKOM, IHepreTUUecKOM M MuIlleBoi 06e30racHOCTH, B
pPa3BUTHH MeAUIMHbI, CO3[JaHUM HOBBIX MaTepHaloB, HOBbIX UCTOUHUKOB YHEPTUH, B
obecrieueHWy  paljMOHAILHOTO  TIPUPOJIOTIONBL30BaHUs, B (hOPMUPOBAHUU
MUDOBO33peHusi U 00Ilell KyJabTyphl uejioBeKa, a TakKe 3KOJIOTUUYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3/]J0POBBIO U TIPUPOJHOM Cpe/ie;

B/laZleHue  CUCTeMOM  XUMHWYEeCKMX  3HaHUW, KOTopasi  BKJ/HOYaeT:
OCHOBOIIOJIararolye MoHSITUSI — XUMUUeCKUI 3/IeMeHT, aTOM, Sip0 aTOMa, M30TOIbl,
9JIKTPOHHasi 000/I0UKa aroma, S-, p-, d-aTOMHBIe OpOWTa/NIM, OCHOBHOE U
BO30Y)KZIEHHOe COCTOSIHUSI aroma, THOpuau3avs aTOMHBIX opOuTaneil, WOH,
MOJIEKy/ia,  BaJIeHTHOCTb,  3JIEKTPOOTPHULIATE/IbHOCTh,  CTeMeHb  OKUCJIEHUS,
XUMUUecKasi CBsi3b (KOBaJleHTHasi, WOHHasi, MeTa//iMyeckasi, BOJOPOJHas),
KpUCTQ//TUUeCKasl pelléTKa, XuUMHUecKasi peakiusi, PpacTBOpP, 3JIEKTPOJIUTHI,
HEe3/IeKTPO/IUThI,  3/IeKTPOJUTHYEeCKasi  AUCCOLMalisi, CTeleHb JUCCOLAALVM,
BOJOPOJHBIM TIOKa3aTe/lb, OKUCIUTEeb, BOCCTAaHOBUTE/b, TeI/I0BOU 3hdeKT
XUMUYECKOM peakLM, CKOPOCTb XMMUUECKOW peakl[uy, XMMUYEeCKOe paBHOBECHUE;
TEeOPUU U 3aKOHBI (TeOpHUs 3JIeKTPOIUTUUECKOW AUCCOLIMALIUNM, TepUOANUeCKUM 3aKOH
O.W. MenpeneeBa, 3aKOH COXpaHeHUs MacChl Bel|eCTB, 3aKOH COXpPaHeHWUs U
TpeBpallleHys] SHepruu TIpU XUMHWUeCKUX peakiusiX, 3aKOH IOCTOSTHCTBA COCTaBa
BeIlleCTB, 3aKOH [eWCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKHUU $3bIK
XMMHWU, MUPOBO33pEHUECKHEe 3HaHWS, Jie)Kalllie B OCHOBE MOHWMaHUsl MPUUUHHOCTU
U CUCTEMHOCTH XWUMHWYECKUX SIBJIECHWU; COBPEMEHHbIe TIpe/CTaB/eHUs] O CTPOEHUH
BellleCTBA HAa aTOMHOM, HWOHHO-MOJIEKY/SIDHOM W HaJMOJIEKY/ISIPHOM YPOBHSX;
Npe/iCTaB/ieHUsT O MeXaHW3MaX XUMHUUYECKUX peaklud, TepMOJAUHaMHUUeCKUX W
KMHETUYECKUX 3aKOHOMEPHOCTSIX WX IMPOTeKaHWs, O XUMHUUYeCKOM pPaBHOBECUH,
pacTBOpax U [WCIEPCHBIX CHUCTeMaX; (aKTOJOrMYecKhe CBeZleHUsI O CBOMCTBaX,
coCTaBe, TIOJlyUeHUU M 0e30TaCHOM HCII0/Ib30BaHUM Ba)KHEUIITUX HeopraHWYecKHux
BelleCTB B OBbITY U TIPAaKTUUECKOHN [esTeSbHOCTH Ye/ioBeKa, OOIMX HayuyHBIX
MIPUHLMIIAX XMMHUYECKOT0 TIPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHUWM: BBISB/STh XapaKTepHble TMPU3HAKWA TOHSATUM,
yCTaHaB/IMBaTh WX B3aUMOCBSI3b, WCIIO/b30BaTh COOTBETCTBYIOLLME TOHSTUSI MpHU
OTMKMCAaHUU HeOpPraHUUeCKUX BellleCTB U WX MpeBpalljeHul;

c(hOpMUPOBAHHOCTh yMEHUSI HCIOMb30BaTh XWMHUUYECKYI) CUMBOJIUKY [Jist
coctaBiieHuss ¢GoOpMya  BelleCTB W ypaBHEHUN  XUMUUYECKUX  peakluH,
cucteMatnueckyto HoMeHKNaTypy (IUPAC) u TpuBHanbHble Ha3BaHUSI OTAEIbHBIX
BellleCTB; C(OPMHUPOBAHHOCTb YMEHWsI OMpefe/iAiTh BaJleHTHOCTb W  CTeleHb
OKHCJIEHHWSI XMMHWUYEeCKHX 3/IeMEHTOB B COeJUWHEHUSIX, BHUJ, XHMHUECKOW CBS3U
(KOBaJieHTHasi, HWOHHas, MeTa/uyIMueckas, BOAOpPOAHAas), THUIl KPUCTATMUECKOU
PeLIETKY KOHKPETHOI'O BelljeCTBa;

c(OpMUPOBAHHOCTb YMeHHsI OOBSCHSATb 3aBHCHMMOCTb CBOWCTB BeIlleCTB OT
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BU/Ia XUMHUUECKOI CBSI3U U THIA KPUCTA/UTMUECKON PeIIETKHA, 0OMEHHBIM W JOHOPHO-
aKI[eTITOPHBIA MeXaHW3Mbl 00pa30BaHUS KOBA/IEHTHOM CBSI3H;

chOpMUPOBAHHOCTh YMEHUH: K/IaCCU(PUIIMPOBATh: HeOpraHuYeckKre BelllecTBa
M0 UX COCTaBy, XUMUYECKUe PeaKlMy M0 pa3/IMuHbIM TMpH3HaKaM (YUC/Iy U COCTaBY
pearupyromux Bel[ecTB, TermaoBoMYy 3((eKTy peaklvd, U3MEHEHUIO CTeleHeu
OKUC/IeHUs1  3/IeMeHTOB, 00paTMMOCTH, Yy4YaCTHIO KaTajau3atopa U Jpyrue);
CaMOCTOSTe/TbHO BbIOMPAaTh OCHOBAHUS Y KPUTEPUH /11 KMacCU(bHUKALIMKM U3ydaeMbIX
BellleCTB U XUMHUUYECKUX peaKIui;

c(hOpMUPOBAHHOCTh YMEHUS PACKPbIBaTh CMBIC/I ITePUOAAYECKOro 3aKoHa [1.1.
MeHiesieeBa U JJeMOHCTPUPOBaTh €ro CHCTEMaTU3UPYIOIIYI0, OOBSCHUTENbHYIO U
MIPOrHOCTUUECKYIO (PYHKLWY;

chOpMUPOBAaHHOCTh YMEHUM: XapaKTepu30BaThb 3/€KTPOHHOE CTPOeHHe
aTOMOB U HOHOB XUMMWYECKHUX 9JIeMEeHTOB T1€PBOTO—UeTBEPTOTO I€PUO/IOB
[Tepuoguueckou cuctemsl [I.11. MeHgeneeBa, UCMO/Ib3ys MOHITUSL «IHEPreTUUeCKHe
YPOBHU», «3HEepreTuuecKre MmofypoBHW», «S-, P-, d-aTOMHbIe 0pOHTaM», «OCHOBHOE
1 BO30Y)KIEHHOE SHepreTHUeCKWe COCTOSTHHUS aTOMa»; OOBSICHATh 3aKOHOMEPHOCTH
V3MEHeHUs] CBOWMCTB XUMHWYECKUX 3JIEMEHTOB W UX COeJWHEHWM T0 Tepuoam u
rpynnam [lepuoanueckor cucrembl .M. MeHpeneeBa, BajleHTHble BO3MOXXHOCTH
aTOMOB 3/IeMeHTOB Ha OCHOBe CTPOEeHMSI UX 3/IeKTPOHHBIX 000/10YeK;

chOpMUPOBAaHHOCThL ~ YMEHHWMW:  XapaKTepu3oBaTb  (OMHUChIBATh)  0OIIMe
XMMUYeCKre CBOMCTBA BeIeCTB Pa3/IMUHbIX K/1aCCOB, MOATBEPXKAATh Cyll[eCTBOBaHUE
reHeTUUeCKOW CBSI3U MEX/y HeOpraHMu4eCKUMHU BelljeCTBaMU C IMOMOILbI YPaBHEHUH
COOTBETCTBYIOLLIMX XUMUUECKUX PeaKLii;

chOpMUPOBAHHOCTbL ~ YMEHMsSI  pacKpblBaTb  CYIHOCTb:  OKHUCJIUTETbHO-
BOCCTAaHOBUTE/IbHBIX peakKIMii TIOCPeICTBOM COCTaB/IeHHsI 3/IEKTPOHHOTO OajaHca
TUX peaklui; peakluidi MOHHOTO OOMeHa TYyTéM COCTaBJeHUs HX TIOJNHBIX WU
COKpaI[EHHbIX WOHHBIX ypaBHEHUY; peakiun TUJIPOJIN3a; peakiun
KOMILIeKCo0Opa3oBaHus (Ha ITpUMepe THAPOKCOKOMIUIEKCOB I[UHKA U a/TFOMUHYSA);

c(OpMHUPOBAHHOCTb yMEHHWSI OOBSICHATH 3aKOHOMEPHOCTH TIPOTeKaHUs
XUMUUECKUX peaklui C YUéTOM MX 3HEPreTUUeCcKMX XapaKTepUCTHUK, XapakKTep
VM3MEeHeHUs] CKODOCTM XUMHWYEeCKOW peakl[Md B 3aBUCMMOCTH OT Pa3/WYHBIX
(akTopOoB, a TakKe XapaKTep CMell[eHHs] XMMUUeCKOro PaBHOBECUs MO/ B/IHUSHUEM
BHeIIHUX Bo3zelctBuk (npuHiun Jle Illarenbe); cpopMHUPOBAHHOCTb YyMeHHUS
XapaKTepU30BaTb XUMHUUYECKHWe peakluM, JeXXalljde B OCHOBe IIPOMBIIIEHHOIO
TOJTyueHusl CepHOM KHUC/IOThl, aMMHaKa, OO0IIre Hay4yHble TPUHLUIBI XUMHUUeCKUX
TIPOM3BO/ICTB;  11e/1eCO000pa3HOCTh TIPUMEHeHHWSI HeopraHW4YecKWX BeleCTB B
TIPOMBIIIZIEHHOCTH U B OBITY C TOUKU 3PeHUSI COOTHOIIIEHHS] PUCK-TI0/Tb3a;

chOpMUPOBAHHOCThL BJ/Ia/leHHsI CUCTEMOM 3HaHUM O MeToJax Hay4yHOro
MO3HAHWS sIBJIEHUW TIpUpPoAbsl — HaO/mojeHre, W3MepeHre, MO/e/MpOoBaHue,
SKCIepUMEHT (peasibHbli U MBIC/IEHHBIN), UCTIO/Ib3yEeMbIX B €CTeCTBEHHBIX HayKax,
YMEeHUS MPUMEHSITh 3TH 3HAHUS MPU SKCIIePUMEHTaTbHOM MCC/Ie[JOBaHHUU BelleCTB U
11t O0BSICHEHHUS] XMMUUECKUX sSIBJIEHHH, UMEIOII[UX MEeCTO B TIPUPO/ie, MPAaKTHUeCKOU
JesTeJIbHOCTU Ue/loBeKa U B TIOBCE/THEBHOM >KU3HU;

c(hOpMUPOBAaHHOCTb YMEHUS BBISIBJIATH B3aUMOCBSI3b XUMUUECKUX 3HAaHUU C
MOHATUSIMA W TpPeACTaBAEHUSIMA [PYTMX eCTeCTBEHHO-HAay4YHbIX TPEJAMETOB [JIsi
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6osiee 0CO3HAHHOTO TIOHUMaHUS MaTepHabHOTO eIMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUSI TIPOBO/IUTh PAaCUYEThI: C UCIOIb30BaHUEM MOHSTUM
«MaccoBasi JIO/Isl BeI[eCTBA B PacTBOpPe» M «MOJISIPHAs KOHI[EHTPAIUS»; MacCChI
BelllecTBa WM 00bEMa rasa IO W3BECTHOMY KOJIMUECTBY BellleCTBa, Macce WU
00bEMY OZIHOTO U3 YUACTBYHOILMX B PeaKlvy BellecTB; TeryioBoro 3¢ dekra peakiyy;,
3HaueHWs1 BOJOPOJHOrO IOKasaressi pacTBOPOB KHWC/IOT U LIe/oueld C U3BECTHOM
CTeleHbl0 [uccolMalvy; Macchl (00bEMa, KoJMYecTBa BelljeCcTBa) MPOJYKTa
peakLyy, ecyid OJHO U3 UCXOJHBIX BELIeCTB /aHO B BUE pacTBOpPA C OMpeJeéHHOU
MacCOBOM Jio/fiell paCTBOPEHHOTO BellleCTBa WM /1aHO B M30bITKe (MMeeT MpuUMecH);
JI0JTU BBIXO/Ia TIPOAYKTA Peakijuu; 00bEMHBIX OTHOIIIEHU ra30B;

c(hhOpMUPOBAHHOCTh YMEHHWM: CaMOCTOSITe/TbHO TIJIAHUPOBAaTh W TPOBOJWTH
XUMHUUYECKHN 3KCTIepUMeHT (TIpoBe/leHre peakIii HOHHOro oOMeHa, MoTBepXKIeHHe
KaueCTBEHHOI'0 COCTaBa HeOpraHWYeCKWX BellleCTB, Orpe/ieieHre Cpeflbl paCTBOPOB
Bell[eCTB C TIOMOII[bI0 WHAUKATOPOB, M3yueHHe B/USHUS Pa3uYHbIX (DaKTOPOB Ha
CKOPOCTb XWUMHUYECKOU PpeaklVH, pelleHHe >SKCIepHMeHTalbHbIX 3aZjlau M0 TemMaM
«Metamisl» u «HemeTasuibi») ¢ cobsozieHreM rpaBus 6e3omacHOro obpailjeHust C
BelllecTBaMM U jabopaTopHbIM  obGopyzAoBaHWeM,  (OPMYIMpPOBaTh  IieJib
VCC/IeIOBaHNs, TPEeACTaB/ISATh B Pa3/IMUHOM (OpMe pe3y/bTaThl 3KCIIEPUMEHTa,
aHa/TM3UPOBATh U OLIEHUBATh UX [JOCTOBEPHOCTH;

cchOpMUPOBAHHOCTh YMEHUI: COOM0AaTh MpaBu/ia MOMb30BaHUS XUMHUECKOU
MoCyJjoM U jabopaTOpHBIM 00OpyZOBaHWEM, oOpallleHHdss C BeljecTBaMd B
COOTBETCTBUM C HWHCTPYKLUMSMU TI0 BBITIOJIHEHUIO JIaOOpaTOPHBIX XUMHUUECKUX
OTBITOB, 9KOJIOTUYECKH Ilefiecoo0pa3HOr0 TIOBefieHHsT B OBITY U TPY/A0OBOM
JesiTe/TbHOCTU B L|e/IsIX COXPaHEeHWsi CBOEro 370POBbsl, OKPY>Karolllell MpUpPOAHOMU
cpelbl W [JIOCTWXKEHWs1 e€ YCTOMUYMBOTO pa3BUTUS, OCO3HABaTb OINACHOCThb
TOKCUYECKOTO JeWCTBUSI Ha >KUBbIE OpPraHW3Mbl OIpeJenéHHbIX HeopraHuYeCcKux
Bell|eCTB, MOHMMas cMbIc/ okasarens [IIK;

C()OPMHUPOBAHHOCTb YMEHWM: OCYLIEeCTB/ISATh Lie/ieHanpaB/JIeHHbId TTOMCK
XUMHUeCKOH MH(OpPMaIMM B Pa3IAYHBIX MCTOUHMKAX (HayuHas ¥ ydeOHO-HayudHast
JMTepaTypa, Cpe/icTBa MaccoBoW WH(MoOpMauuu, VIHTepHeT U [Ipyrue), KPUTUUYECKU
aHa/IM3UpoBaTh XUMUUYECKYH0 MH(OpMalMio, repepabaThiBaTh €€ M KCII0/Ib30BaTh B
COOTBETCTBUM C TTOCTaB/IeHHOW yueOHOU 3a/jaueil.
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Temamuueckoe niaHupogaHue
10-11 x1accel

Knacc Pa3pen/Tema KoanuecTBO UacoB
Pasnen 1. TeopeTnyeckre 0CHOBbI OPraHUYECKON XUMUU 10
38
Pazpgen 2. YrneBogopobl
Paszpgen 3. Kucimopogcogepkaije opraHuyeckye 38
COeIMHEeHUSsT
10 kyacc A 10
Paspen 4. AsoTcogepskalljie opraHAyeckye coeZjJuHeHusI
6
Paspen 5. BeicOKOMOIIeKy/IIpHbIe COeJUHeHUs
Bcero 102
Pa3gen 1. TeopeTrueckre OCHOBbI XMMHUU 36
58
Pa3pgen 2. Heoprannueckast Xumust
11 kyacc
8
Paznen 3. XuMus 1 >KU3Hb
Bcero 102
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Yueo6Ho-Memoouueckoe odecneueHue

O0s3aTe/bHBbIE yUeOHbIe MaTepHaJIbl /I YUeHHKA

1. Xwmws: 10-11 knaccel: yryiybjeHHbIM ypoBeHb: COODHHK 3aauy U
ynpaxkHeHnit [Tekct] : yuebHoe mocobue / C. A. Ily3akos, B. A. Ilomnkos, 1. B.
bapeiiosa ; mox pen. C. A. Ily3akoBa. — 6-e u3j., crep. — Mocksa : [IpocseijeHue,
2023. — 159 c.

2. EpemuH B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A., J/lyHuH B.B.,
noa pepakipedt JlynuHa B.B. Xumumsa: 10 kmacc: YraybneHHoe oOydeHwe,
AxtmonepHoe o61iecTBO «M3marensctBo «IIpocBelijeHre» 2023.

MeTtoguueckue MmaTepHasbl AJisl yUHTe sl

1.'muaka H.JI. O6ujas xumust: yuebnuk. / ITlom pen. B.A. IlomkoBa u
A.B. bob6koBa. - 16-e u3z., nmepepab. u gom. - M.: M3marensctBo FOpaiit; Bricr.
obpa3zoBanue, 2010. -

2.EpemuH B.B., Kyssmenko H.E., JIlynun B.B., [Ipo3nos A.A., TepenuH B.U.
Xumus. 10 knacc. IIpodwibHbIA  ypoBeHb. YueOHUK msisi  06ijeoOpa3oBar.
Yupexaenuit. - M.: [Ipoda, 2020. - 463 c.

3.Epemun B.B., Ky3semenko H.E., Jlynun B.B., [Ipo3gos A.A., Tepeuun B.N.
Xumusi. 11 knacc. TlpodunbHbiii  ypoBeHb. YueOHUK i 0OIjeoOpa3oBar.
Yupexxaenuil. - M.: [Ipoda, 2020. - 206 c.

4.3anueB O.C. Heoprannueckasi xumusi. - M.: Act-IIpecc mikosna, 2006- 512 c.

5.Ky3emenko H.E., Epemun B.B., IlonkoB B.A. Havana xumuu. - M.:
Ok3ameH, 2010.

6.06111as1, HeopraHuveckasi U opraHuueckass Xumus: Yueb6Hoe mocobue / A.B.
babkos, B.A. IlomkoB. - M.. 00O «M3gaTenscTBO  «MeaAUIIMHCKOE
nHbOopMalMoHHOe areHCTBO», 2015. — 568 c.

7.Penetutop no xumuu / nog pen. A.C Eroposa. - 13p 53-e. - PoctoB H//] :
®enukc, 2017. - 762 c.

8.Xumusi. EI'D. Pa3zgen «O6iras xumusi». 10-11 Kmaccel. 3alaHus ¥ PelleHus.
TpeHvpoBouHasi TeTpajb.: YyuebHO-meTozuueckoe tocobue / Iloxm pen. B.H.
[opoHbKUHA. - u3f. 3-e, ucrp. Poctos H//1: Jlervon, 2018 -240 c.

9.Xumus. EI'D. Paspen «Heopranuueckas xvumus». 10-11 kmaccel. 3aganus u
peiiieHys. TpeHUPOBOYHasl TeTpafb.. yueOHO-MeToAmueckoe mocobue / Ilop peq.
B.H. TopoHbKuHa. - u3g. 4-e, ucop. Pocros H//1: Jleruon, 2018- 224 c.

10. Xumus. EI'D. Pasgen «Oprannueckas xumusi». 10-11  k/accel.
TpeHvpoBoYHasi TeTpajb. 3aflaHus W pellleHus: yuyeOHO-MeToquUeckoe Tocobue /
ITox pen. B.H. [JopoHbKUHa. - u3f. 3-e, uctip. Poctos v//: JlernoH, 2018 - 272 c.

Iudposrie O6pa3oBaTe/IbHbIE PeCypChbl U PeCcypchbl C€TH HHTEPHET

1. http://sechenov.ru/

2. http://school-sector.relarn.ru/nsm/ (Xumusi [y BCeX: WIFOCTPUPOBAHHbIE
MaTepuaJibl 110 00111eii, OpraHUYecKoi U HeopraHUUeCKol XUMUN)

3. http://him-school.ru (BuptyanbHasit Xumudeckas I11kosia)
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http://him-school.ru/
http://school-sector.relarn.ru/nsm/
http://sechenov.ru/

4. http://old.fipi.ru/ (dPepepanbHbIi WHCTUTYT TMeJaroriueckKux H3MepeHUi
(PUIIN))

5. http://www.fcior.edu.ru/  (®efepanbHblii  I1[eHTp  HH(OpPMAIMOHHO-
obpa3oBaTesibHBIX pecypcoB, PLIIOP)

6. http://festival.1september.ru/ (decTuBaib reJlaroruuecKrux ujeu
«OTKpBITBIA YPOK»)

7. http://www.uroki.net/docxim.htm (i1 yunuTesnss Xumuu ¥ 61MOIOTHK)

8. http://www.chemnet.oru  (IToptan  dyHJaMeHTa/bLHOTO  XWMHWYECKOTO
obpa3oBanust Poccun)

9. http://him.1september.ru (Bce g5 yuutenss XuuMun)
10. bubsmoTeka rdpoBoro oOpa3oBarTeibHOTO KOHTEHTa:
https://urok.apkpro.ru/

11. EauHoe cozepskanue obiero obpasosanus https://edsoo.ru/
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http://him.1september.ru/
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http://www.uroki.net/docxim.htm
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http://www.fcior.edu.ru/
http://old.fipi.ru/
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