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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa MO XWUMHUHM Ha YPOBHE CpeIHEro oOImero o0pa3oBaHUs
pa3zpabotana Ha ocHOBe DemepambHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit denepannn», TpeOOBaHMUA K pe3ylbTaTaM OCBOCHHUS
dbenepaibHONM 00pa30BaTENBHOM MPOrpPaMMbl CPEHEr0 OOIIEro 00pa3zoBaHUs
(®OIT  COO), mnpencraBicHHbIXx B  DefepalbHOM  TOCYIapPCTBEHHOM
obpazoBarenbHoM cTangapre COO, ¢ yuérom KoHmenmuu mnpenoiaBaHus
ydueOHOro mpeamera «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
®enepanyy, peadu3yONIMX OCHOBHBIE 00pa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX TOJIOKEHUN «(CTpaTeruu pa3BUTUA BocOUTaHUs B Poccuiickoi
®denepann Ha niepuoa a0 2025 roga» (Pacmopspkenue IlpaButenbcrBa PO or
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACICHHUIO
oO1eit cTpareruu 00y4deHusl, BOCIUTAHUS U Pa3BUTHS 00yYaIONIUXCs CPEJICTBAMU
yueOHoro npenmera « Xumus» s 10-11 kinaccoB Ha 6a30BOM ypOBHE COCTABUIIH
koHnentyanbHeie TookeHuss ®PI'OC COO o B3auM00OYCIOBICHHOCTH IICJICH,
COJICpKaHMs, PE3yJIbTaTOB OOydYeHUST U TpPeOOBaHMII K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHYECKOE o0Opa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHONM  OpraHU3alliy, SBISETCA HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTU. OHO CIYXHT 3aBEpIIAIOIIMM H3TAallOM peaju3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX LIEHHOCTEW, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. ODTH UEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJIOBeKa, a TakKe DJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
3I0POBBI0 M MpUPOAHON cpene. Peamusyercs xumudeckoe oOpa3oBaHUE
oOy4Jaromuxcs Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusi CpeICTBaMU Y4eOHOTO
npeaMera «XHUMHS», COJIEpKAHHE M TIOCTPOCHHE KOTOPOro OIPENENIECHbl B
mporpaMme MO0 XUMHH C YYETOM CHelMpUKH HAYKH XUMHH, €€ 3HAYCHUs B
MO3HAHUU TIPUPOJIBI M B MaTE€pPUATBHOU >KM3HM OOIIECTBA, a TakkKe C y4ETOM
oOummMx 1ejJed W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero obmiero oopaszosanus B Poccuiickoit denepanum.

XuUMHST KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTpacT 0COOYyI0 poJib B
COBPEMEHHOW IUBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MAaT€pPUAIbHON KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJl B (DOPMUPOBAHKUE PALIMOHAIIBHOTO HAYYHOI'O MBIIIJICHUS,
B CO3/JlaHUE LIEJOCTHOIO MPEJICTABICEHU 00 OKpPYXalolleM MHUpPE KaK O €IUHCTBE
NPUPOJBl M YeJIOBEKa, KOoTopoe (GopMHUpyeTcsi B XUMUM Ha OCHOBE IMOHMMAaHUS
BEILIECTBEHHOI'O0 COCTAaBa OKPY’KAIOLIET0 MHUpPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIEeCTB, UX CBOMCTBAMHU U BO3MOYKHBIMU 00JIaCTIMU TPUMEHEHUSI.



TecHO B3aMMOJIEUCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMH, XMMUs CTalla
HEOTHEMIIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOJAMMBIM YCIOBHEM YCHEIIHOIO
TpyJa M KU3HU Kaxaoro uieHa oéOmectBa. CoBpeMeHHas XUMHA Kak HayKa
co3uJaTesibHasi, KaK HayKa BBICOKMX TEXHOJIOTWW HalpaBlieHA Ha pPEUICHUE
rII00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CHIPhEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJOrHYECKON O€30IaCHOCTH U OXPaHbI 3J0OPOBBA.

B coorBercTBHM ¢ OOMIMMU LENSMH W TPHHIMIIAMH CPEAHEr0 OOIIEro
obpaszoBanus coaepxkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIN YPOBEHb
U3yYCHUS) OPUCHTHPOBAHO MPEUMYIIICCTBEHHO HAa OOIICKYJIBTYPHYIO IMOATOTOBKY
oOydJaronuxcsi, HEOOXOJIMMYI0O WM JJIS BBIPAaOOTKH  MHPOBO33PEHUECKHUX
OPUEHTHPOB, YCIEHNIHOIO BKJIIOYEHHS B JKU3Hb COLMYMA, HPOJOJIKEHUS
00pa30BaHMs B PA3TUYHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XMMHEH.

CocraBngiomuMyl  IpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannyeckass xuMus» U «OOIIass ¥ HEOpPraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUW 10 HEOPraHWYEeCKOH XMMHH (C BKIIOYCHHEM 3HAHUH M3 OOIICH XUMHUH) U
OpraHnyeckor xumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHWU NPU U3YYEHUU
npeaMera 00ecreyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUSI BCETO MHOIooOpasus
BEIIECTB HA OCHOBE OOILIUX MOHATUM, 3aKOHOB ¥ TEOPUIA XUMHUH.

CrpykTypa coaep:kaHus KypcoB — «Opranunyeckas xumus» U «OO0mas u
HEOpraHWYeCcKass XUMUs» cPOpMHUpOBaHA B IMPOrpaMME MO XUMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEeHHI0O YydeOHOro marepuaja U OO0yCIOBJIEHA
UCTOPUYECKM  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUM Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4ECKOM XHMHHM BEIIECTBA
paccMaTpHUBAaIOTCSI Ha YPOBHE KIACCUYECKOHM TEOPUU CTPOCHMSI OPraHUYECKUX
COCIMHEHMH, a TaKkKe Ha YpPOBHE CTEPEOXMMHUYECKUX M DIJIEKTPOHHBIX
OpeJcTaBlIeHUd O cTpoeHuH BemecTB. CBefeHHs 00 H3ydaeMbIX B Kypce
BElIECTBaX JAlOTCS B Pa3BUTHM — OT YIJIEBOJOPOAOB IO CIOXKHBIX OHOJIOrMYECKU
aKTUBHBIX COEJUWHEHHMU. B Kypce OpraHmyecko XUMHHM IOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs MEPBOHAYAIILHbBIC
MPEACTABICHUS O XUMUYECKON CBA3M, KIACCU(DUKAIMOHHBIX MPHU3HAKAX BEILECTB,
3aBUCUMOCTH CBOWMCTB BELIECTB OT UX CTPOEHUS, O XUMHUUYECKON PEAKLINH.

[Ton HOBBIM yrjaoM 3peHUss B mpeamere «XuMmus» 0a30BOr0 YPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
TEOPETUUECKU MaTepuall M (PAKTOJIOTMUYECKHME CBEIEHUS O BElIecTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIiasi 1 HeopraHuyecKas
XUMUS» 00yYaromuMcsl MPEJOCTaBIsSETCs] BO3MOXKHOCTh OCO3HATh 3HAauYeHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJO0JOTMYECKUX MO3HIIHH,



rIy0ke TOHATh MCTOPUYECKOE H3MEHeHHEe (QYHKIUN STOro 3aKkoHa — OT
o0o0m1aroreit 10 00BACHAIONIEH U MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHUK O BOXXKHEWIIMX BEMIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHHUM, & TAKXKE O XMMHUUYECKHX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX TMpOoTeKaHus gomosHseTcs B kypcax 10 m 11 xkmaccos
AJIEMEHTAMHU COJICPKaHUsS, HUMEIOINMHU KYJIbTYPOJOTMYECKUM U TMPUKIATHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHUMAHWIO B3aWMOCBSI3U XHMHH C
JPYTUMH HayKaMH, PacKpbIBAlOT €€ poJib B IMO3HABATEJIBHON M IMPAKTUUYECKOMH
JEATEIbHOCTH YeJIOBEeKa, CHOCOOCTBYIOT BOCIIUTAHHIO YBaXKECHHS K IIPOIECCY
TBOpYECTBA B 00JIACTH TEOPUH U MPAKTUUCCKUX MPUIIOKEHUNW XUMHUH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOJieMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATh MH(OpMALUIO U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHWW, PEUICHUS WHTEJUICKTYyaIbHBIX U
HKCIIEPUMEHTAIILHBIX MCCIIEA0BATENbCKUX 3a7a4u. B 1emom comaepikanue ydeOHOro
npeaMera «XHUMHUS»  JAHHOTO  YPOBHA  M3Yy4YEHUS  OPUEHTUPOBAHO  Ha
dbopmMupoBaHre y 00Y4YarOIIUXCS MHUPOBO33PEHUYECKOM OCHOBBI [IJIsi TMOHUMAaHUS
dbunocopckux uaeH, TakMX Kak. MaTepualibHOE €JIMHCTBO HEOPraHWYECKOro M
OpPraHUYeCKOr0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHUEM, II03HABAEMOCTh MPUPOJHBIX SBICHHN NyTEM OHKCHEPUMEHTAa U
pelieHrsT TPOTUBOPEYM MEXAy HOBbIMH (akTaMd U TEOPETUUECKUMHU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJIOTUUECKUX MPpoOIieM, a
Takxe MpoOJieM cOepexeHns: YHEPTETUIECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTMHA U MaTEPUAJIOB.

B nmane pemeHus 3agad  BOCIUTAHMS, Pa3BUTUA M COLIMAIM3ALNU
OoOy4Yaromuxcsi MPUHATHIE TPOTrpaMMON MO XUMUM TOAXOAbI K OMNPEACIICHUIO
COJICp)KaHUsI M TIOCTPOCHMS MpeaMeTa MpeaycMaTpuBalOT (OpMHUpPOBaHUE
YHUBEPCAIbHBIX y4YE€OHBIX JEHCTBUM, HUMEIOIMMX 0a30BO€ 3HAYEHUE IS
pa3sMUYHBIX BHJOB JICSITEIIBHOCTU. peEHIeHUs TMpoOsieM, TIOWCKa, aHaldu3a u
00paboTKu MH(pOpMaUK, HEOOXOAUMBIX JJIsI IPUOOPETEHHUSI ONbITA MPAKTHYECKON
U HUCCJIEAOBATEIbCKON AEATEIbHOCTH, 3aHUMAIONICH BaXKHOE MECTO B MO3HAHUU
XHUMUH.

B mpaktuke mnpemnojgaBaHuMs XMMUU KaKk Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUsl, TaK ¥ HA YPOBHE CPEIHETO 00IIero 00pa3oBaHus, IIPH ONPEACICHUN
COJICPKATEIIbHOM XapaKTepUCTUKU ILIeJIeM M3ydYeHUs TpeaMeTa HampaBiIcHUEM
MEPBOCTETICHHON 3HAYUMOCTH TPAJAUIIMOHHO MNpHU3HAETCS (HOPMUPOBAHHUE OCHOB
XUMUYECKON HAYKU KaK 00JIaCTHU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOU
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOHN KyJbTypbl. C
METOJMYECKOW TOYKH 3PEHHS] TAKOM IOAXOJ K OIPEICIICHUIO LENEH HU3YyUYEHUS
npeMeTa SBIISIETCS BIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHHS TIABHBIMH LIENSMU W3Y4YEHHs MpeaMeTa
«Xumus» Ha 6azoBoM yposae (10 —11 ki) sBistOTCS:

o ¢opMHUpOBaHHE CHUCTEMbl XUMHUYECKHX 3HAHMHA KaK  BaKHeIei
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KII0YeBbIe MOHATHSA, (PYyHIAMEHTAIBHBIE 3aKOHBI U TEOPHH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOEHHE W MOHUMAaHWE CYIIHOCTU JOCTYIHBIX
000011IeHNT MHUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C HUCTOpHEH
UX Pa3BUTHA U CTAHOBIICHHUS;

e (opMHpoOBaHHNE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUSA
BEIIECTB M XUMHYECKHX peakuui, HEOOXOIUMBIX ISl TPUOOpEeTeHUs
YMEHUH OpHUEHTHPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJE, B IPAKTUUECKOM U MOBCETHEBHOM JKU3HU,

e pa3BUTHE YMEHHUH U CIOCOOOB AEATENHFHOCTH, CBSI3aHHBIX C HAOTIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OJKCIEPUMEHTa, COOMIOJICHUEM  TPaBUI
0e301macHOro o0palieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atumMm, coaepskaTenbHas XapaKTepUCTHKA 1eJIel U 3a]a4 U3YYEeHHUsI
npeaMeTa B IporpaMMe MO XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHOPHUTETAMHU B CHCTEME CpelHero odiiero odpazoBanus. CerogHs B
OpernofaBaHUM XUMUKW B OOJBIIEH  CTeMeHW OTHAETCs  MPEeAroYTeHHE
IPAKTUUYECKOM KOMIIOHEHTE CoOJep)KaHus OOydeHHus, OPHUEHTHPOBAHHON Ha
IOJIFOTOBKY BBIMMYCKHUKa 00II€00pa30BaTENIbHON OpraHM3alvy, BIAJCIOIIET0 HE
HAaOOpOM 3HaHUM, a (YHKUMOHAJIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU HU
YMEHHUSIMH aKTUBHOTO TMOJYYCHHsI 3HAHWW U MPUMEHEHUS WX B pEalbHON JKU3HH
JUTS pEIICHUS TPAKTUYECKHUX 3a71ad.

B cBsa3u ¢ 3TUM npu U3y4eHHM TMpeAMeTa «XUMUS» JTOMUHHUpYIOLIee
3Ha4YeHHUEe NMPUOOPETAIOT TaKKE LENH U 3aJa4H, KaK:

amanranus o0yJaronmxcsi K yCIOBUSAM TUHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMUpoBaHHE  WHTEIJICKTYyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAaMOTHBIX
pellieHni B KOHKPETHBIX KU3HEHHBIX CUTYyalUsiX, CBA3aHHBIX C BELIECTBAMH U UX
IPUMEHEHUEM,;

dopmupoBaHre y OOydYarONMIMXCS  KJIFOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIICTCHIMH), MMCIOIIUX YHHBEPCAIBHOC 3HAYCHHWE IS PA3JIMYHBIX BHIOB
NESATEILHOCTH. PEIICHUsT MpobJieM, MOUCcKa, aHadu3a U 00padoTKu MHGOpPMAITIH,
HEOOXOJMUMBIX Ui TNPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHHMaeT
BXHOE MECTO B T[IO3HAHWM XHMHH, a TakXKe /s OLEHKH C TO3ULUN
DKOJIOTHYECKON OE€30MacHOCTH XapaKTepa BIWSHUSA BEIIECTB M XUMHUYECKHX
MIPOIIECCOB HAa OPTaHU3M YeJIOBEKa M MPUPOIHYIO CpPEay;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH 00yUaIOUINXCS: CIIOCOOHOCTH CaMOCTOATEIHHO TPUOOPETATh HOBBIE
3HAHUA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIB30BAThH
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUHU JJISl MTOMCKAa M aHaju3a y4eOHOU u
HAYYHO-TIONYJISIPHOM HHPOPMALIUK XUMUYECKOTO COAEepPIKaHuUS,

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOII0JaTeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUM M MPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy oOydarommxcsi yOexIEHHOCTH B  T'yMaHHUCTUYECKON
HAIpPaBJIEHHOCTH XWMHUH, €€ BaXKHON POJM B pEHICHHH TI00aJbHBIX MpoOsieM
palroHaIBHOTO MPUPOAOIOIB30BaHNUS, TOTIOTHEHHS SHEPTETUIECKUX PECYPCOB U
COXPAaHEHHUS NPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTU OEpex HOro
OTHOILIEHUSI K TPUPOJIE M CBOEMY 3JI0pPOBBIO, a TaKK€ MNPUOOpPETEHHs] OIbITa
UCTIONIb30BAaHUs TONYYCHHBIX 3HAHUN Ui TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3AHHBIX C XUMUYECKIUMHU SBJICHUSMU.

B yuyeObHOM mnaHe cpemHero oOmiero oOpa3oBaHMsS MPEeIMET «XUMUD»
0a30BOro ypoBHS BXOJHUT B COCTaB MPEeAMETHOIN obsacTu «EcTecTBeHHO-HayUYHBIE
IPEIMETHD».

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YyYEHU XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopasoBanus, coctarisger 68 vacos: B 10 kimacce — 34 gaca (1
yac B Henenmo), B 11 kimacce — 34 yaca (1 vac B Hezeno).



COILEPKXAHUE OBYYEHUA
10 KJIACC
OPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKO XUMUH

[Ipenmer opraHnyecKoOr XUMHUM: €€ BO3HUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPUATIOB. Te€OpUs CTPOEHUS OPraHUYECKUX
coenunennit A. M. BytnepoBa, e€ ocHOBHBIE MOJ0KeHUs. CTPYKTYpHBIE (POPMYIIBI
OpPraHWYECKUX BellecTB. ['oMozorusi, wu3zoMepus. XuUMHYECKas CBS3b B
OPraHUYECKUX COCAUHECHUSAX — OJUHAPHBIE U KPATHBIEC CBA3U.

[IpeacraBnenue o KiaacCU(pUKALMK OpraHnyecKux BemiecTB. HomeHknaTypa
OpPraHUYeCKUX COCIUHCHMH (cHCTeMaThdeckas) UM TPHUBHAJIbHBIC Ha3BaHUS
BAKHENIINX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJIbI W3YyYEHUS BEHIECTB W HMX MPEBPALCHUN:
O3HAKOMJIEHHME C 00pa3suaMy OPraHMYECKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICTMPOBAHHE MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAOIIOJEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB I10 IIPEBPAIICHUI0 OPraHUYECKUX BEIIECTB
npu HarpeBanuu (IJIaBieHUE, OOYTIIMBAHUE U TOPCHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHW psAn. MeraH W 3TaH —
MpPOCTEHIINE TPEACTABUTENIM alKaHOB: (DU3WYECKUE M XHMHUYECKHE CBOMNCTBA
(peakiu 3aMeIlieHWss M TOPEHHUs), HAXOXJACHHWE B MPHPOJE, MOJIyYCHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTHUYECKUHN PsAa. DTUIEH U MPONUIEH —
MpOCTEUIINE TPEACTABUTENIM AJKEHOB. (DU3WUECKUEe M XHUMHUYECKHE CBOMNCTBA
(peaki  THIPUPOBAHWS, TAJOTCHUPOBAHMS, THIPATAIlMHM, OKHCICHHS U
MOJTMMEPHU3AIHH ), TTOJTyUYeHUE U IPUMEHCHHE.

Ankanuensl: Oytaauen-1,3 u merunOyramueH-1,3: cTpoeHue, BakHEWIIne
XUMHYECKHE CBoWcTBa (peakius moauMmepu3aiuu). [loiydeHne CHHTETHYECKOro
KayudyKa U pe3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifi. AIIETHIICH
— TPOCTEUINNIA TPEICTAaBUTENb AQJIKWHOB. COCTaB, CTPOCHHUE, (UBUYECKUE W
XUMHYECKHE CBOMCTBA (peakiMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, THApPATAIUH,
TOPCHHMS), TIOJYUYCHUE B TPUMCHCHHE.

Apenbl. beH3omn: cocTaB, CTpoeHHE, (PU3MYECKUE U XUMHUYECKHUE CBOMCTBA
(peakiuu rajoreHUpoOBaHMs ¥ HUTPOBAHUSA), MMOJyUYeHUE U TpUMEHEHHE. T01yo.
cocmas, cmpoeHue, @uzuveckue U  Xumuyeckue —ceoticmea  (peaxyuu
2AN0CCHUPOBAHUSL U HUMPOBAHUS), NOJYYeHue u npumeHeHue. TOKCHYHOCTh



apeHoB. ['eHeTnueckas CBsI3b MEXIY YIJIEBOAOPOJIAMH, MNPUHAAICKAIUMU K
pa3IMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKM YTIIEBOAOPOIOB. [IpHpoaHBI ra3 W IOIMyTHBIE
HedTaHble Ta3pl. Hedth m e€ mpoucxoxaenue. CrocoObl nepepaboTKu HeTH:
NICPEroHKa, KPEKUHT (TCPMHUYECKUH, KATATUTHYCCKHH), MHUPOau3. I[IpoayKThI
nepepaboTku HeTH, UX MMPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH
yTOJIb U IPOAYKTHI €0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJIbl W3Y4YEHHUS BEIIECTB W HUX IMpEBpaIlCHUIL:
O3HAKOMJIEHHE C O00pa3laMu IJJaCTMAcC, KAaydyyKOB W PE3UHbI, KOJUICKIUU
«Heptp» m  «Yromp»,  MOJETUPOBAHWUE  MOJEKYJI  YIJIEBOAOPOJIOB U
raJIOT€HONPOU3BOAHBIX, MPOBEICHNE MPAKTUIECKON PabOThI: MOJYYSHHE STUIICHA

Y U3YYEHHE €TO CBOMCTB.

PacuérHeie 3anauu.

BhrunicnieHnuss M0 ypaBHEHHIO XHUMHYECKOH peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKIUU M0 M3BECTHBIM Macce,
00bEMY, KOJTHUYECTBY OJJHOTO M3 HCXOTHBIX BEIIECTB WIIH MIPOAYKTOB PEAKIIHH).

Kucnopoaconepxamme opranuieckue coeJUHEHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. METaHOI W 3TaHON. CTPOEHUE,
(Gu3MuecKue W XMUMHUYCCKHE CBOWCTBA (pEeakluMU C AaKTHBHBIMU METaJUIaMH,
raJloreHOBOIOPO/IaMH, TOpPEHHE), TPUMEHEHHE. BOIOpOIHBIE CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa U 3TAHOJIa HAa OPTaHU3M YEJIOBEKa.

MHOroaToMHbI€  CHOUPTBL. ~ OJTWICHIVIMKOJIb W  IJIMLIEPHH. CTPOCHHE,
(Gu3MuecKe W XUMHUYECKHE CBOMCTBAa (B3aWMOJICHCTBHE CO IIEIOYHBIMU
MeTalllaMH, KauyeCTBEHHAsl peakiis Ha MHOrOaTOMHbIC chupThl). JleiicTBue Ha
opraHusM yesnoBeka. [[pumeHeHue rauuepruHa U 3TUIICHTJIUKOJIS.

@deHoJI: CTPOEHHE MOJIEKYJbl, (PU3NYEeCKHe M XHUMHUYECKHE CBOMCTBA.
Toxcuunocth Penona. [lpumenenue gpenomna.

Anpnerunel U kemouvl. DPopManbIeruj, aleTAIbIETHA.  CTPOCHHE,
¢u3nveckne U XUMHYECKUE CBOWMCTBA (pEaklMU OKHUCIICHHS M BOCCTAHOBIICHHS,
Ka4eCTBEHHBIC PEAKIIMH), IOJYYCHHUE U IPUMEHEHHE.

OAHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHAasl KUCIIOTBL: CTPOCHHE, (PU3MUCCKHEe M XMMHUYECKHUE CBOICTBa (CBOWCTBA,
o01Iue Ui Ki1acca KHCJIOT, PeaKius dTepUPHUKAINK), TIOTyUYCHHE U MPUMEHCHUE.
CreapuHoBasi M OJICMHOBAsl KHUCIOTHI KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblila Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE ACHCTBUE.

Crnoxuple 3¢upbl Kak NPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
CoXHBIX hupoB. XKupsl. ['naponus xkupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.



VYraneBomel:  coctaB, kinaccudukamms — yrieBogoB  (MOHO-, JaU- WU
nonucaxapuzpl). [I0Kko3a — mMpOoCTeUINiE MOHOCAXapHUl: OCOOCHHOCTH CTPOCHHSI
MOJICKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOWCTBA (B3aMMOJCUCTBUE C
ruapokcunom menu(ll), okucneHne aMMuauHbBIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpPOKEHUE TIIIOKO3bI), HAXOXKICHUE B IMPHUPOAE, NMPUMEHEHHE,
ounonorunyeckas poisib. @orocunre3. pykKTo3a KaK U30MEP IITIOKO3HI.

Kpaxman u nemwnoiio3a Kak npupojiHbie noaumepsl. CTpoeHHE Kpaxmaia u
HeIUTt0N03bl.  DHU3MUecKre W XUMHYECKHE CBOWCTBA Kpaxmana (THIpOIu3,
Ka4eCTBCHHAS! PEAKIIHS C HOJIOM).

OKCIIEpUMEHTAIBHBIE METOJbl W3Y4YEHHUS BEIIECTB W HX IPEBpaALICHUM:
IpOBeJCHUE, HAOIIOJEHUE U OINKCAHUE JEMOHCTPAIMOHHBIX OIBITOB. TOPEHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIUU OJHOATOMHBIX CIUPTOB (OKUCIIEHUE STaHOJA
okcugom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJCHCTBUE TJMIIEPUHA C
ruapokcunoM meau(ll)), anpaernnos (OKucIIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapokcmmom memu(ll), B3aumomelcTBHE Kpaxmaiga ¢ HOJIOM),
IIPOBE/ICHKE NMPAKTHUECKOW PaObOThI: CBOMCTBA pacTBOpPa YKCYCHOU KHCIIOTHI.

Pacuérnbie 3anaun.

BhrunicnieHuss MO ypaBHEHHIO XHUMHYECKOH peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOIHOIO BEIIECTBA WMJIM MPOJYKTA PEAKLUU 10 W3BECTHBIM Macce,
00bEMY, KOJTHYECTBY OJTHOTO M3 HCXOTHBIX BEIIECTB WIIH MIPOAYKTOB PEAKIIHH).

A30TCOoEp)KaIINE OPTAHUYECKUE COCTUHEHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHnueckue coequHeHus. dusnueckue
¥ XUMHYCCKHE CBOWCTBA aMHUHOKHUCIOT (Ha MpuMepe MuipHa). buomormueckoe
3HAYEHHE aMUHOKHCIIOT. [lenTuasl.

benku kak npupoaHbIE BBICOKOMOJIEKYJIApHbIE coeAuHeHus. [lepBuuHas,
BTOPUYHAsI U TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEPUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB M HX IPEBpALICHUIL:
HaOJIOZICHUE U OMHUCAHUE JIEMOHCTPAIMOHHBIX ONBITOB: J€HATypalus OENKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIKOB.

BbicokoMoJieKyJIsIpHbIE COeIUHEHUS

OCHOBHBIE MOHATHS XUMHUH BBICOKOMOJIEKYJIAPHBIX COEAVMHEHUI. MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIUMEPU3ALNHN, CPEAHSISA MOJIEKYJIIpHAs
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIUHEHUN —
MOJIMMEpU3aIus U MOJUKOHICHCALIUS.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX MPEBPALICHUIL:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4YyKOB.

MexIpeaMETHBIE CBA3H.



Peannsanust MeXNpeIMETHBIX CBA3EH NPU U3YUYEHUHU OPTaHUYECKON XMMUH B
10 xmacce OCyIIECTBISIETCS Yepe3 HCIOJIb30BaHME KaK OOIIMX EeCTECTBEHHO-
HAay4YHBIX MOHSTUM, TaK U TMOHATHUM, SBIAIONIMXCS CUCTEMHBIMU JJISl OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHA: SIBICHUE, HAYYHBIN (DakT, rUnoTesa,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccUu(UKaIMs, MEePUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICIIMPOBAHUE.

®duzuka: wmaTepus, OdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TeJ0, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3NUYECKUE BETUYMHBI U €UHUIBI UX U3MEPEHUSI.

buonorus: kimerka, opranm3M, Owocdepa, oOMEH BEIIECTB B OpPTraHU3ME,
dboTocuHTE3, OHMOJOTHYECKH aKTHUBHBIC BemiecTBa (O€IKH, YTICBOIBI, JKHPBHI,
(bepMeHTH!).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTIUBO,
pECypCHI.

TexHoJorus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAILHOTO TMHUTAHMUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHYECKHUE MpEnapaThl, MaTepUabl U3
MCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUN 3JIeMeHT. AToM. Sapo aroMa, H30TONBI. DJIEKTPOHHAs
000J109Ka. DHEPreTUUECKUe ypOBHH, MOAYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeiesieHus 3JIEKTPOHOB MO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOH(PUTYpAIMs aTOMOB.

[leprnonnueckuit 3axkoH u Ilepruoanyeckas cucreMa XUMUUYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsizb nepuoanyeckoro 3akoHa u Ileproauyueckoil CUCTEMBI
xuMuuecknx sneMeHToB /I M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHUUYECKHX JJIEMEHTOB U
oOpa3yeMbIX MMH TIPOCTBIX M CJIOKHBIX BEIIECTB IO TPYIIaM M TEPHOJAM.
3HaYeHue MepUoANYECKOro 3aKOHa B PA3BUTUU HAYKH.

Crpoenue BemiectBa. XUMHYECKash CBsi3b. BHAbI XWMHWYECKON CBSI3U
(koBaJieHTHasT HEMOJIApHAs M MOJIApHAs, MOHHAs, MeTauindeckas). MexaHu3Mbl
00pa3oBaHUsl KOBAJICHTHOW XHMHYECKOW CBsi3M (OOMEHHBIW H  JIOHOPHO-
aKIEenTopHbIi). BomopomHas cBsi3b. BalleHTHOCTB. DJIEKTPOOTPHIATEIHLHOCTb.
Crenenb okucieHus. IOHbI: KATUOHBI 1 @aHHOHBL.



BemectBa  MOJIEKYJIPHOTO ¥ HEMOJEKYJSPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTATUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMUYECKON PEIIETKH.

[TonsTie O nucHepcHbIX cucTeMax. VICTUHHBIE M KOJUIOUIHBIE PACTBOPHI.
MaccoBas 107151 BEIlIeCTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHN. Howmenknartypa
HEOPraHMYECKUX BeEIIeCTB. ['eHeTuyeckass CBSI3b HEOPraHUYECKUX BEIIECTB,
MIPUHAJICKAIUX K PA3JIMYHBIM KJIACcCaM.

Xumudeckas — peakiusa. Knaccudukarmuss —XUMHYECKMX — peakldid B
HEOPraHMYEeCKOM M OPraHMYEeCKOM XMMHUHU. 3aKOH COXPaHEHMS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUH MPU XUMHUECKUX PEAKIIHUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3inyYHbIX (QakTopoB. OOpaTUMBbIE
peakuuu. Xumuueckoe paBHoBecHe. DakTopbl, BIUSIOINIME HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunmun Jle [laTensbe.

DnekTpoautuueckas nucconuanusi. CuiabHble U ciialdbie 31eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIas, HEUTpaabHas, IEeTOYHAsI.

OKHUCIUTETLHO-BOCCTAHOBUTEIIHLHBIE PEAKIIUU.

DKCNIEPUMEHTAIbHBICE METO/Ibl HM3YUYE€HHUS BEIIECTB WU HX IMPEBPAIICHUN:
neMoHcTpanus Tadaun «[leproanyeckas cucTeMa XUMUYECKHX 3yieMeHToB JI. .
MeHnneneeBa», U3ydeHUE MOJIENIEH KPUCTAUIMYECKUX PEIIETOK, HAOJIOJEHUE U
OIHMCaHUE JEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OIMBITOB (pa3iiosKeHUE IMEPOKCHUIA
BOJIOpPOJa B MPUCYTCTBUU KaTajau3aTopa, ONpeeICHUE CPeabl PACTBOPOB BEIIECTB
C IOMOIIBI0 YHHBEPCAJIBHOIO HMHAMWKATOPA, pEaKIMH HOHHOIO OOMEHA),
MIPOBEJICHUE TTPAKTHUECKON padoThl «BiusHUE pa3IMIHBIX (GaKTOPOB Ha CKOPOCTH
XUMHUYECKON PEaAKIUN».

Pacuétnbie 3anaun.

PacyéTtel 10 ypaBHEHUAM XMMHUUYECKMX pEaKLMH, B TOM YHCIE
TEPMOXMUMHUYECKUE PACUETHI, Pacu€Thl C MCIOJIB30BAHMEM IIOHATHS «MaccoBas
JIOJISI BEILIECTBA».

Heoprannuyeckasi xummust

Hemeramnel.  Ilonoxxenue HemerauioB B llepuomunueckoir  cucreme
xuMuueckux sneMmeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
dusnueckue CBOMCTBA HEMETA/UIOB. AJUIOTPOIHS HEMETaIoB (HAa MpUMEpe
KHCJI0pO/Jia, cephl, hocdopa u yrieposa).

XHUMHYCCKHE CBOMCTBA Ba)KHEHIIMX HeMeTaIoB (rajoreHoB, cephl, a30Ta,
dochopa, yraepoma M KpPEeMHHsA) W HMX  coeaMHeHHE  (OKCHIOB,
KHCJIOPOICOAEPKAIIUX KHCIIOT, BOAOPOIHBIX COCIUHECHHMMA).

[IpyuMeHeHnEe BaXXHENIIINX HEMETAJUIOB U UX COCIUHECHUM.



Merannel. [lonoxenne meramnoB B llepuonnueckon cucremMe XMMHYECKHX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. O0mume gusnyueckne cBoricTBa MeTauioB. CriaBel METaJIOB.
DJIEKTPOXUMHUYECKUH PsiJT HAPSIKEHU METAJIIOB.

XHUMUYCCKHE CBOMCTBA BaXKHCHINMX METAJUIOB (HATPHH, KalWi, KalbLUH,
MarHui, aJJFOMUHHH, IIUHK, XpPOM, XKEJIe30, MEJIb) U MX COCTUHEHUH.

OObmue cnocoObl MoydyeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAIIbHBIE METOAbl HW3YyYEHHUsI BEHIECTB M HX IPEBpaIICHUMN:
U3y4YeHUE KOJUIEKIIMU «MeTauibl M CIUIaBbl», O0pa3lOB HEMETAIOB, pEIICHUE
AKCIEPUMEHTAIIbHBIX 3a7a4, HaOJIIOJICHHE M OINUCAHUE JEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMHHHS C PACTBOPAMHM
KHCJIOT U IIEJI0YCH, KaYeCTBEHHbBIC PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Macchl BellecTBa WM 00bEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOIO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacuétel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIA OHO
Y3 BEILIECTB UMEET IPUMECH.

XuUMUA U KU3Hb

Ponp xuMumM B 0OECIEUEHHH IKOJOTHYECKOM, PHEPreTUUYECKON M MUIIEBOMN
0€30MacHOCTH, Pa3BUTHUM MeIULMHBL. [lOHSITHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLINU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIHUINAX MPOMBIILIEHHOTO
MOJTYYEHHS BAKHEUIIIUX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUAIOB. BAXKHEUIINE CTPOUTEILHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MaTepuajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuabl JJIsl 3JIEKTPOHHKH, HAHOMATEpHUasbl, OPraHUYECKUE U MHUHEPAJIbHbIC
ya0OpeHusl.

XuMHST W 30pOBbE YEJIOBEKA. MpaBWIa HCHOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MnpaBuia OE30MaCHOr0 MCMOJIb30BAHUS ITPENapaToB ObITOBON XUMUHU
B IOBCEIHEBHOMN KU3HU.

MexrpeIMeTHBIE CBS3H.

Peanuzanmss  MeXNpeaMETHBIX  CBS3ed TpU  M3ydYeHMH OOmed u
Heopranmdeckord xuMuu B 11 kitacce oCyIIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSATUM, TaK W TIOHATUM, SBIISFOLIUXCS
CUCTEMHBIMU JIJI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBbIC TOHSTHS: HAy4YHBIH (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiacCUpUKAIKs, TMEePUOJUIHOCTh, HAOIOJACHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



®du3uka: MaTepusi, YHEPrus, Macca, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOIl, paJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUECKU YPOBEHb, BEILIECTBO, TEJO,
00BEM, arperaTHOE COCTOSITHHE BEIECTBA, (PM3WUYECKHE BEIMYMHBI U CIMHHIIBI UX
HU3MEpPEHUS, CKOPOCTb.

buonorusi:  kneTrka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOTUINBO,
pPECYPCHI.

TexHonmorus: XuMHUYEecKass MPOMBIIUIEHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTEIBbHBIX MaTEPUAJIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJICTBO, ITHIIECBAS
MPOMBIIIUICHHOCTh,  (papMareBTHYECKass  MPOMBIIUICHHOCTh,  IPOU3BOIACTBO
KOCMETHUYECKHX IPEenapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUasoB,
AJIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMUHA
HA BA30BOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHMS
O0y4aromuMHUCsT TPOTpaMM CpelHero obiero o0pa3oBaHus (JIMYHOCTHBIM,
METANpPEeIMETHBIM W MPEeAMETHBbIM). Hay4HO-MeToau4eckoii OCHOBOW IS
pa3paboTKu TUIAHUPYEMBIX PEe3yJbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIero
00pa30BaHUsl SIBIAETCA CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO.

B COOTBETCTBMM C CHCTEMHO-ACSTEIBHOCTHBIM IOJXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIIHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIONIUE COCTaBISIOIIHE!

OCO3HaHHE OOYYaIOUUMUCS POCCUUCKOM TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH H CAMOOIIPENIETIEHUIO;

HaJIM4KMe MOTHUBAIIMK K O0y4EHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPAAUIMI 0a30BOI HAYKH XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIMXCS PYKOBOACTBOBATbCS B CBOEHU
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XMMHUECKOro 00pa3oBaHus;

HaJIM4KE MMPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhI U CIIOCOOHOCTH CTaBUTH
eI U CTPOUTH )KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHUS MpeaMeTa «XUMUS» JOCTUTalTCsS B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHLHOCTH B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU
U HIealaMUd POCCUKCKOr0 TPaKJAHCKOrO OOIECTBa, MPHUHATHIMH B OOLIECTBE
HOPMaMM U TOpaBWIaMd  [OBEJEHHUSA, CHOCOOCTBYIOIIMMH  IIpoLeccam
CaMOMO3HAHUs, CaMOpPa3BUTUS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
oOyyJarommxcs.

JInyHOCTHBIE PE3yJbTAaThl OCBOEHUS MpeAMeTa «XHUMHS» OTPAKAIOT
c()OPMHUPOBAHHOCTh OMbITa I[TO3HABATEIbBHOM W MPAKTUYECKON JESITeNbHOCTU
OoOy4Yaronuxcst Mo peaju3aluy MPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIE B
YaCTHU:

1) rpaaaHCKOro BOCIIMTAHUS:

OCO3HAaHUS 00YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBOKEHUS K 3aKOHY U TTPABOIOPSIKY;

MPEJACTABICHUS] O COLUMAIBHBIX HOPMaX M TPaBWIAX MEXKIMYHOCTHBIX
OTHOLIEHUW B KOJUIEKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKON MESITEIBHOCTH MPHU CO3JAaHUU
Y4EOHBIX MPOEKTOB, PEUICHUM YUYEOHBIX M MO3HABATEIBHBIX 3a/1a4, BBIMOJIHECHUU
XUMHUUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHBBI, HaMEPEHUS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATU3E Pa3IUYHBIX BUAOB YUECOHOU NesATEIbHOCTH;

2) IATPHMOTHYECKOT0 BOCTIUTAHMS

[ICHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMHH;

yBaXEHUSA K TMPOLEcCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUECKOTO
MIPUMEHEHUSI XUMUHU, OCO3HAHUS TOTO, YTO AOCTHKEHUS HAYKH €CTh PE3yJbTar
JUTUTEIbHBIX ~ HAOJNIOAEHUN, KPOMOTIUBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPy/a YUYEHBIX U MPAKTUKOB,;

WHTEpECa WM T03HABATEIbHBIX MOTHUBOB B TOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHPOpPMAILUK O MEPEOBBIX JTOCTUKEHUSX COBPEMEHHOM OTE€UECTBEHHOU
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO TTOBEICHMUS,

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBA3aHHBIC C XUMHUUYECKUMU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH,

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJICHME W TIOCTYNKU CBOUX TOBAPHUILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE MOCHEACTBUM 3THX
MOCTYIKOB;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEH 3J0pOBOro u Oe3omacHoro oOpasza KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (pH3MUYECKOMY U
MICUXUYECKOMY 370POBBIO;

COONIO/IeHNs TIpaBUJI 0€30MacHOro OOpalleHuss C BEHIeCTBAaMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOU JEATEILHOCTH;

MOHMMAHUSl LEHHOCTH TPaBWJI WHAMBUIYAIHHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3[I0POBBIO U KU3HHU JIIO/ICH;

OCO3HAHMS TOCJCACTBUN W HEMPHUATHS BPEIHBIX MPHUBBIYCK (YIOTPEOICHUS
aJIKOT0JIsl, HAPKOTHKOB, KypEHHUSI);

5) TpyA0BOr0 BOCIIUTAHUS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  y4e€OHO-HCCIIEI0BATEIbCKON
NEATETLHOCTH, OOIIECTBEHHO TIOJE3HOW, TBOPUECKOW U JPYrux BUJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUM MPAKTUYECKUX 3a/1ad
COLIMaJIbHOW HaMpaBieHHOCTH (B paMKaX CBOCTO KJIacca, IKOJIbI);



WHTEpeCca K MPAKTUIECKOMY M3YyUCHHIO Mpodeccruii pa3InyHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 10 XUMHH;

YBAXXEHHUS K TPYAY, JIIOJISAM TPYIA U PE3yJIbTaTaM TPYAOBOU JIESITENLHOCTH,

TOTOBHOCTM K OCO3HaHHOMY BBIOOpY HWHIWBHUIYalIbHOW TpPAEKTOPUU
oOpa3oBanus, Oyayied Mpopeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpebHOCTEH 00111eCTBa,;

6) 3K0J10rHYecKOro BOCIIMTAHUA:

HKOJIOTUYECKU II€JIECO00Pa3HOTr0 OTHOIIEHUS K TPHUPOJE, KAK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa 3KOJIOTHYECKUX MpoOeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COUAIIBHON CPEIBI;

OCO3HAHUSI HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTIDKCHUM XUMHUHU IS
pelIeHus. BOIIPOCOB PAllMOHAIBHOI'O IPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCHUCTBUW, NPUHOCIIIMX Bpel OKpYXKaroUen
MPUPOJHON Cpejlie, YMEHHSI MPOTHO3UPOBATH HEOJArOMPUSTHBIE AKOJOTHYECKUE
MOCIIEC/ICTBUS NPEATPUHUMAEMBIX JICVCTBUM M MTPEIOTBPAIIATh UX;

HaJIMYKS Pa3BUTOIO 3KOJIOTHUYECKOIO MBILUICHUS, SKOJIOTMYECKON KYJIbTYpHI,
OIIbITa JEATEIBHOCTH JKOJIOTUYECKOH HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBAaTbCSI UMH B TO3HABATEIIbHOM, KOMMYHUKATHUBHOM U COLHAAIBHOMN
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO TMPOTHUBOCTOSATH HJICOJOTUU
xemohoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH,

MOHMMAaHUSl cHenu(PUKU XUMUU KaK HayKd, OCO3HaHMS €€ poju B
dbopMHUpPOBaHUN PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM IE€JI0CTHOTO
MPEACTaBICHUS] 00 OKPYXAIOIEM MHPE KaK O €AUMHCTBE MPUPOJLI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pElICHUH MPOoOJIeM COXpaHEHUs
MIPUPOHOTO PABHOBECHS;

yOeXKJIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHHM JJIS  COBPEMEHHOMU
UMBWIN3ALMU. B €€ TIyMaHUCTHUYECKONM HAMNpPABICHHOCTH U Ba)XHOW pOJM B
CO37IaHMU HOBOW 0a3bl MaTepUANbHON KYJIBTYPBI, PEIICHUU TJI00AIBHBIX MPoOIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPTETUUECKOM, MHUILEBOU U
AKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, 00CCIIEYECHUU YCIOBUM
YCHENIHOTO TPyJAa W OKOJOTUYECKH KOMQPOPTHON IKM3HU KaXKIOTO UJICHA
o01ecTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: MOHUMAHUsS CYIIHOCTA METOJIOB
MO3HAHUS, WCIOJb3yeMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIOJIb30BATh



ToJTydaeMble 3HAHHS IS aHAIH3a U OOBSCHEHUS SIBJICHHHA OKpPY)KArOIIero Mupa u
MIPOUCXOAIINX B HEM U3MCHCHHI, YMEHHUS JiejaTh 00OCHOBAaHHBIC 3aKIIOYCHHS HA
OCHOBE HAy4YHbIX (AKTOB W HWMCIOIMUXCS JaHHBIX C ICJIBI0  IOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XHMHUYCCKHE 3HAHUSA IS
peIeHus IPOo0JIeM B PealTbHBIX )KH3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATEILCKON ACSITEIbHOCTH,

TOTOBHOCTM W  CIOCOOHOCTH K  HENPEepPhIBHOMY  OOpa3OBaHUIO U
caM0o00pa30BaHUI0, K AKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAHHH 10 XHMHH B
COOTBETCTBHUH C )KU3HCHHBIMU TIOTPEOHOCTIMH;

WHTEpeca K 0COOCHHOCTSM TpyJa B Pa3IMYHBIX cdepax mpodheccHnoHaTbHON

JNEATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDI

MeTtamnpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS YICOHOTO MpeaMeTa « XUMHs» Ha
YPOBHE CpEHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble  JUIi  (OPMHUPOBAHUA  MHPOBO33PEHHS]  OOYyUarOIIMXCS
MEKTUCIMITMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHbIC MOHSATHUS, OTPaKAIOIIUC
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa M CHEHUPUKY METOJIOB TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIHs, SBJICHHE,
MPOIIeCC, CUCTEMa, HAYYHBIM (aKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEOpHs, UCCIICIOBAaHUE, HAOIIOACHNE, HU3MEPCHHE, SKCIICPUMEHT U IPyTHE);

yYHHUBEpCallbHbIe yueOHbIC IeHCTBHs (MMO3HAaBaTEIbHBIC, KOMMYHHKATHBHBIE,

pETYJISITUBHBIE), oOecreynBaronue (dbopmHpoBaHue (yHKUIHOHATBHOM
I'PaMOTHOCTH M COLMATIBbHON KOMIETEHIIMN 00yYaroInXCs;
CIIOCOOHOCTD oOyyJarouuxcs UCII0JIb30BATh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS M yHUBEpCAIbHBbIC Y4eOHBIC
JICUCTBHS B II03HABATEIIBHON U COLMAIIBHOM ITPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMH.

OBaanenne YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEJIbLHBIMU
AEeUCTBUSMMU:

1) 6a3oBble JJOrHYecKHe TeHCTBUS:

CaMOCTOSITeNIbHO  (OpMyJIMpOBaTh W aKTyalIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEeNeNATh LEeNu ACATEIbHOCTH, 3ajlaBas MapamMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C TOCTABJICHHBIMHU LIEISIMU;

MCIMOJIb30BaTh MPU OCBOCHWM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKW TOHSATUNA M YCTaHABIWBATh UX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOIINE TTOHATHS NIl OOBSICHEHUS OTACIBHBIX (DaKTOB U
SIBJICHUU,

BbIOUpaTh OCHOBAaHUS M KPUTEPUU NS KIAaCCU(PUKALUU BEUIECTB H
XUMHYECKHUX PEaKIIi;

YCTaHABIIMBATh TPUYUHHO-CIEACTBCHHBIE CBS3M MEXIy H3y9aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHUSCKHE pacCyXAcHHUS (MHIyKTHBHBIC, JCAYKTHBHBIC, IIO
AHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH W TPOTHUBOPEYUS B PacCMaTPUBACMBIX
SIBIICHUSX, (DOPMYTHPOBATH BHIBOABI M 3aKIFOUCHHUS;

NPUMEHSTH B MPOIIECCe MO3HAHUS, UCTIOIb3yeMble B XUMUHU CHMBOJHUYCCKHEC
(3HaKOBBIC) MOJIENH, PEOOPA30BLIBATE MOJICITBHBIC MTPEICTABICHUS — XUMAYECCKHIA
3HaK (CHMMBOJI) DJJIeMEHTa, XHMHUYecKas ¢GopMmylia, YpaBHEHHE XHUMHUYECKOM
peakiy — TMPU PEIICHUHU Y4EeOHBIX TMO3HABATENBHBIX U TMPAKTHUYECKUX 3aj1ad,
MPUMEHSTh HAa3BaHHBIE MOJICJIbHBIC TIPEACTABIICHUS JIJISl BBISIBICHUS! XapaKTEPHBIX
MIPU3HAKOB M3y9aeMbIX BEIICCTB M XUMHUCCKUX PEAKITHIA.

2) 6a30BbI€e HCCIIET0BATEIbCKHE IeiiCTBHS:

BJIa/IETh OCHOBAaMHU METOJOB HAYYHOTO TO3HAHHS BEIIECTB U XUMHUYECKUX
peakuui;

dbopMyTUpOBAThH 1NN U 3a/1a4U UCCIICIOBAHMS, UCTIOJIB30BaTh MIOCTABIICHHBIC
U CaMOCTOATENHHO C(OPMYIHMPOBAHHBIE BOMPOCHI B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBHI JUIsl (DOPMHUPOBAHUS THUIIOTE3BI TIO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKJICHUIA;

BJIAJICTh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOMIOJATh 3a XOIOM
IpoIecca, CaMOCTOATENBHO MPOTHO3MPOBATh €r0 Pe3ynbTar, (OopMyIUpOBaTh
0000IIEHNS ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB MCCIEIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOJIETaHHOM padoTe;

npuoOpeTaTh OMbBIT YYEHUUYECKOW HCCIEOBATENbCKOM M MPOEKTHOU
JeSITEIbHOCTH, TMPOSABIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOWCKY METOJOB pEIICHUS TNPAKTHUYECKUX 3a7ad, NPUMEHEHHUIO pa3INYHbIX
METO/IOB TIO3HAHMSI.

3) padora ¢ nHpopManmeii:

OPHEHTUPOBAThCS B Pa3IMUHBIX HMCTOYHHMKAX HHMOpMaruu (HAy4dHO-
MOMyJISIpHAsT  TUTepaTypa XHMHUYECKOTO COJEp)KaHWs, CIpaBOYHBIE TMOCOOu,
pecypebl MHTEpHeTa), aHAIM3UPOBATh MHPOPMAIIMIO PA3IMYHBIX BUIOB U (HOpM
MPEICTABICHHUS, KPUTHYECKH OLICHUBATH e JOCTOBEPHOCTD U
HENPOTUBOPEUUBOCTD;



dbopMyTUpPOBaTh 3aNPOCHl M MPUMEHATH PAa3IUYHBIC METOMBI MPU MOUCKE U
oroope wuHpOpMAIMK, HEOOXOAMMOW IJis BBIMOJHEHUS YYCOHBIX 3aaad
ONPENIECIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCHOJIb30BaHUSI MH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM U Pa3TUYHBIX TOUCKOBBIX CUCTEM,;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  TpPEICTaBICHUS
uHpopmanmu (cxembl, rpaduKh, TUArpaMMBbl, TAOJIUIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa IMpu paboTe ¢
XUMUYECKOH HH(pOpMaIueil: NpPUMEHATh MeXNpeaMeTHbie (pusudeckue
MaTeMAaTUYeCKHEe) 3HAKK U CUMBOJIBI, POPMYJIbI, a00peBHATYPbI, HOMEHKJIATYPY;

UCIIONB30BaTh W NPEeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIUYECKHE CpEACTBA
HaTJISTHOCTH.

OgyaieHue YHUBEPCAJbHBIMM KOMMYHHUKATUBHBIMHU A€ CTBUSIMU:

3aJ]aBaTh BOIPOCHI MO CYIIECTBY 0OCYKIaeMOW TEMBbI B XOJ€ Juayiora u/uim
JTUCKYCCHH,  BBICKa3bIBaThb  HJEH, (OPMYIHpPOBATh CBOM  MPEIOKCHHUS
OTHOCHUTEIFHO BBITIONHEHUS MPEJIOKEHHOH 3314,

BBICTYIIaTh C TPE3CHTAllMell Pe3yJbTaTOB IMO3HABATEIHHON EATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BHITIOJHEHUN
XMMHUYECKOIO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThI M0 HCCIEI0BAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peajln3alui yueOHOro MpoeKkTa U (HOpMyIHpPOBATH BHIBOJIBI
1o pe3yJbTaTaM NPOBEACHHBIX HCCIEIOBAHUN MyTEM COTJIACOBAHHS MO3UIUI B
X0Jie 00CyXAeHUs 1 0OMEHAa MHEHUSIMHU.

OBy1ajleHHe YHMBEPCAJBLHBIMH PeryJISSTUBHBIMH JeCTBUSIMMU

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBISATH CBOIO I103HABATEIbHYIO
JeSITENIbHOCTh, Ompenensisi e€ enu W 3a7add, KOHTPOJIMPOBATh W TO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATH MpeAjiaraéMblid  alropuT™M ACHCTBUN MpuU
BBITIOJIHGHUHM YYEOHBIX UM HCCIEAOBATENbCKUX 3a7ad, BBIOMpaTh Haubolee
b eKTUBHBINA C€MOCOO WX pelieHdus C Y4ETOM TMOJYYEHUSI HOBBIX 3HAHUUA O
BEIECTBAX M XUMUUYECKUX PEAKIIHSIX;

OCYIIECTBIISATh CAMOKOHTPOJb CBOCH JNEATETHHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOECHUS Kypca «OpraHuyueckas XUMUSI»
OTpa’)KaroT:

c(hOPMHUPOBAHHOCTh  IPEACTABICHHH O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHMHUU B TO3HAHWUU SIBJICHUU



npuponabl, B (HOPMHPOBAHMHM MBIIUIEHHS H  KyJbTypbl JIMYHOCTH, €€
(bYHKIIMOHATFHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsl peIlIeHUs MPAKTUYECKUX 3a7a4
U 3KOJIOTHYECKH OOOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPUPOJTHOU
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHYECKMX  3HAHUI, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TMOHATHA (XMUMUYECKHH DIIEMEHT, aTOM, DJCKTPOHHAS
000JI04Ka aTOMa, MOJIEKyJa, BAJICHTHOCTh, 3JIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHass Qopmyna (pa3BEpHyTass W COKpAIIEHHAS), MOJb, MOJSpHAs
Macca, MOJIApHBIM OO0BEM, YIIEpOAHBIN CKeleT, (yHKIMOHAJIbHAs TpyMNIa,
paauKai, U30Mepus, U30MEPbl, TOMOJIOTHYECKHUI Psil, TOMOJIOTH, YTJIEBOIOPObI,
KHCIIOPOJ, M a30TCOACPX AIIUE COCAUHEHUS, MOHOMEp, MOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCTUHECHHUS); TCOPUU M 3aKOHBI (TCOPHSI CTPOCHHUS
opranmyeckux BemiecTB A. M. ByTiepoBa, 3akOH COXpaHEHHs MacChl BEILICCTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKHM S3bIK XUMHUHU, MHUPOBO33PEHUYECKUE 3HAHMUI,
JeKalMe B OCHOBE IMOHUMAaHHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJICHHS O CBOWCTBAX, COCTAaBE, MOJYYEHHH H
0€30MacHOM HCITOJIb30BAHUM BA)KHEHMINIMX OPraHMYECKUX BEIIECTB B OBITY U
IPAKTUYECKOH IEATEIbHOCTH YEJIOBEKa,

C()OPMUPOBAHHOCTh YMEHHMH BBISABIATH XapaKTE€pPHbIE NPU3HAKK MOHSITHH,
YCTaHABIIMBATh MX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE TOHATHUS TPH
OIKMCAaHWU COCTaBa, CTPOCHHSI U IPEBPALICHUI OPTaHUIECKIX COCTUHEHHUIH;

C()OPMUPOBAHHOCTh YMEHMM HCIHOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY MJIs
COCTABJICHUSI MOJICKYJISIDHBIX M CTPYKTYpHBIX (pa3BEpPHYTOH, COKpaIIEHHON)
dbopMysl  OpraHMYECKMX BEUIECTB U ypPaBHEHUHW XMMHMUYECKHUX PpPEaKIIHH,
M3rOTaBIMBATh MOJEIHU MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl MIUTIOCTPALMHM HX
XUMHYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMUPOBAHHOCTh YMEHUN YCTAHABIIMBATh MPUHAIJIC)KHOCTh H3YyUEHHBIX
OPraHMYECKHUX BEIIECTB IO HX COCTaBy U CTPOEHHUIO K ONPEIeIEHHOMY
Kiaccy/rpymnmne coequHeHUH (YIJIEBOJOPOMBI, KHUCIOPOJI W a30TCOACpIKAIIUC
COCJMHEHUS, BBICOKOMOJICKYJISIPHBIC COCAWHEHUS), JaBaTh WM Ha3BaHHs IO
cucrematrueckoir HomeHkiatype (IUPAC), a Taxke NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUs OTACIBHBIX OPraHMYECKUX BEUICCTB (ITHIICH, MPOIMWIICH, alleTHJICH,
ATUJICHTJIMKOJb, TIUUEPHUH, (eHoJ, GopMallbIerusl, aueraibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHAasi KUCIIOTa, OJIEMHOBAs KUCJIOTa, CTEAPUHOBAs KUCIIO0TA, TII0K034,
bpyKTO3a, KpaxmMa, IeJUTII03a, TJIUIUH);

C()OPMUPOBAHHOCTh YMEHHUS OMNpPENESATh BHJbI XUMHUYECKOW CBS3H B
OpPraHUYeCKHUX COCTUHCHHSX (OJMHAPHBIC U KPAaTHBIE);



chOPMHUPOBAHHOCTh yMEHUS TPUMEHSTHh TIOJOXKECHHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. bByTtiepoBa Ay o0bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHUSI MAaCChl BEIIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMH  XapakTepu30BaTb  COCTaB, CTPOCHHUE,
bu3nueckue M XMMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTaBUTENCH pa3IMYHBIX
KJIACCOB OpPraHMYECKUX BeMmeCTB (MeTaH, 3TaH, STWJICH, NPOIMWICH, alleTHJICH,
Oyramuen-1,3, metunOyranuen-1,3, OeH30J, METaHOJ, 3TaHOJ, STHUJICHTJIMKOJIb,
IIIALEPUH, (EHOJI, alleTalIbIETH, MypaBbUHAA U YKCYCHAasl KHUCIJOTHI, TJIIOKO3a,
KpaxMaJl, [eJUTI0J103a, aMUHOYKCYCHAs! KHCJI0Ta), WIUTFOCTPUPOBATh TeHETUYCCKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PpEaKIUi ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (popMyT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIJIEBOIOPOTHOTO
Coipbst  (HedTh, TPHUPOIHBIA Ta3, Yrojib), CIOCOOBI HX TMEpPepabOTKU H
MPaKTUYECKOE TPUMEHEHUE TTPOYKTOB NIEpepadOTKHy;

c(hOpMHUPOBAHHOCTh YMEHHUM MPOBOJUTH BBIYUCICHUA [0 XUMHUYECKUM
ypaBHCHHUSIM (Macchl, 00bEéMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM IPOAYKTA
peakiuu 1O H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX
BEIIECTB WM MPOYKTOB PEAKIINH);

chOpMHUPOBAHHOCTh YMEHHM BJIaJIETh CUCTEMON 3HAHUW OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUSI, UCTIOJb3yEMbIX B XUMHUH MPU U3YUYCHUU BELIESCTB U
XUMHYCCKHX SBJICHUN (HAOJIO/ICHNE, U3MEPEHHUE, IKCIICPUMEHT, MOJICITUPOBAHNE),
UCIIOJb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsX, CBSI3aHHBIX C BEIIECTBAMHM M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
MOCy/0M U J1abOpaTOPHBIM OOOpPYJOBAHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEI[ECTBAMH B COOTBETCTBUHM C MHCTPYKIUSIMH MO BBITOJHEHHUIO J1aOOpaTOPHBIX
XUMHUUYECKHUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBIMIOJHATH XUMHUYECKUM
SKCIIEPUMEHT (IpeBpaIleHHs OPraHUYeCKUX BEIICCTB MPU HArPEBAaHUH, ITOTYUCHHE
ATUJIEHAa U U3Y4YEHHE €ro CBOMCTB, Ka4eCTBEHHbIC PEAKIUH OPraHUYECKUX
BEIIIECTB, JCHATYpaIlis OCIKOB NMPH HArpeBaHWHM, IBETHBIC PEAKIUU OCJIKOB) B
COOTBETCTBHUM C TMpPaBWJIAMH TEXHUKH OE€30MAaCHOCTH TpHU OOpallleHUu C
BEIIECTBAMH M JIAOOpPATOPHBIM OOOPYJIOBAHUEM, TPEACTABISATh PE3yJIbTaTh
XUMHUUYECKOTO DKCIepUMEeHTa B (opMe 3aluCu ypaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GopMyITUPOBaATH BEIBOJIBI HA OCHOBE STUX PE3YJIbTaTOB,;

c(OPMHUPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIU3UPOBATh XHWMHUUYECKYIO
UHpOPMAIINIO, TOAy4YaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpeicTBa MAacCOBOI
uHpopManuu, IHTepHeT U APYTHX);



chOPMHUPOBAHHOCTh ~ YMEHHH  COONIOMATh  TMpaBWia  DKOJOTHYECKHU
LEJIECO00PA3HOr0 MOBEAECHHUS B OBITY M TPYAOBOM JEATENIBHOCTH B LEIAX
COXPAaHEHHUS CBOETO 37I0POBBbS M OKPYXKAIOIIEH MPUPOIHOM cpeibl, 0CO3HABATH
OMACHOCTh BO3JICUCTBHS HAa KUBBIE OPraHU3MbI OIPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMas cMbIca mokazatens [1JIK, mosicHsaTe Ha mpumepax crocoObl
YMEHBIIICHUS U TPEAOTBpAIlCHUs HX BPEIHOTO BO3ACHCTBUA HA OPTraHU3M
YeJI0BeKa;

JUIsi 00yYarouuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbS. YMEHHUE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHMS BEIIECTB U
XUMHUYECKHUX SIBJICHU,

JUISL CJIETIBIX M CJIa0OBHAAIIMX OOYYaIOUIUXCA: YMEHHE HCIIONIb30BaTh
penbeHO-TOYCUHYIO CUCTeMy oOo3HaueHuid JI. bpains mis 3anmucu XUMHUYEeCKUX

dbopmy.
11 KJIACC

[IpenMeTHBIC pe3yNbTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XAMUSD» OTPAKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUI. O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHLI MHpa, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npupojapl, B (GOPMUPOBAHUM MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(G YHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS PEIICHHS ITPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOILIECHHSI K CBOEMY 3JIOPOBBIO U MPUPOJTHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XMUMHYECKHX  3HAHWM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATalONINe MOHATHSA (XUMUYCCKUN 3JIEMEHT, aToM, u30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHULATEIBHOCTh, CTENIEHb OKUCIICHUS, XUMHUYECKasi CBS3b
(koBasieHTHAs!, HOHHAs, METAJUTHUECKas, BOAOPO/IHAS), KPUCTAIUTNYCCKAs PEIIETKA,
TUIIBl  XUMHYECKHUX  pPEaKLUM, PacTBOpP, JJIEKTPOJIUTHI, HEDICKTPOJHTHI,
AJICKTPOJUTUYECKAST JIUCCOLMAINSA, OKHUCIUTEIb, BOCCTAHOBHUTEID, CKOPOCTH
XUMHYECKOW PEaKIui, XUMHUYECKOEC PaBHOBECHE); TCOPHHM W 3aKOHBI (TeopwHs
AIEKTPOJUTHYECKON auccormanuu, nepuoandeckui 3akon [. M. Menpaeneena,
3aKOH COXPaHECHUS MAcChl BEIIECTB, 3aKOH COXPAHEHUS WU IMPEBPAILICHUS SHEPTUA
IpY XMMHYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA S3BIK XHMHH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME B OCHOBE MOHWMAHWS INPUYMHHOCTU H
CUCTEMHOCTH XHMHYECKHUX SIBIICHHH, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HUCTOJIb30BAHUM BOKHEHIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOM JCSITEIHPHOCTH YEIOBEKA,



c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIIATh XapaKTEPHBIC MPHU3HAKH MOHSITHUH,
YCTaHABJIMBATh WX B3aMMOCBSI3b, UCMOJBb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHHU;

c(hOpPMHUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUUYECKYIO CHMBOJIMKY IS
cocTaBiieHUss (QopMysa BEIIECTB M  ypPaBHGHHH XUMHUUYECKHUX  PEaKIuH,
cucrematrueckyro HoMmeHkIarypy (IUPAC) u TpuBHaiibHbIe Ha3BaHUS OTACIHHBIX
HEOpPraHMYECKHUX BemIecTB (yrapHbI Ta3, YIVICKHCIBIA Ta3, aMMHAaK, Tralr¢Has
U3BECTh, HETaIIEHAs U3BECTh, INThEBAsl COMIA, ITUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUM OMPEICIIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI
XUMHYECKUX DJIEMEHTOB B COCIUHEHUAX PA3JIUYHOTO COCTABAa, BUJ XMMHYECKOU
cBs3M (KOBaJICHTHAs, HOHHAs, METAJUIMYCCKasl, BOJOPOJIHAS) B COCIUHEHUSX, THIT
KPUCTATMYECKOH PEMETKH KOHKPETHOTO BeIecTBa (aromMHas, MOJICKYJIspHasi,
WOHHAs1, METAJUIMUECKas), XapaKTep CpPelibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCMHECHUN;

c(hOpMHUPOBAHHOCTH YMEHUI YCTaHABJIUBATh MPUHAJIJICKHOCTD
HCOPraHMYECKHUX BEIISCTB IO HMX COCTaBYy K OIpeAeIEHHOMY Kiaccy/rpyrie
COCTUHCHHH (MPOCTHIC BENIECTBA — META/UIBI U HEMETAJLIbI, OKCHIbI, OCHOBAHHS,
KHCJIOTHI, aM(OTEpHBIC TUAPOKCHIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHM PaCKPBHIBATh CMBICI MEPUOINUECKOT0 3aKoHa /.
N. MenpeneeBa u I€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;

chOpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJieMeHTOB 1-4 mnepuonoB Ilepuoguyeckoit cucTembl
xumuueckux smementoB [I. M. MenngeneeBa, HCIONB3ysS MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opOuTanm», «IHEPTreTHUUECKUE YPOBHI», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COEIUHCHUM
10 mepuoaaM | rpymnmnam llepuoandeckon CUCTEMbI XUMUYECKUX 3eMeHToB JI. .
Menneneena,

c(OPMUPOBAHHOCTh ~YMEHHH  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XUMHUUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOATBEPkKIATh CYIECTBOBAHWE TEHETUYECKOW CBSA3UM MEXKAY HEOPTraHUYECKUMHU
BEILIECTBAMH C MOMOIIBI0 YPABHEHNU COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNA;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKUE DPEAKIIUU TIO0
pa3aUYHBIM TMpHU3HAKaM (YHCIY M COCTaBY pEarvpyrollMX BEIIECTB, TEIJIOBOMY
s dexTy peakiu, U3MEHEHHUIO CTEIeHEW OKHCIICHHUS 2JIEMEHTOB, OOpaTUMOCTHU
pEaKIMH, YIaCTHIO KaTalln3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHM COCTAaBJSTh YPABHECHUSI PEAKIMA Pa3TUIHBIX
THUIIOB, TOJHBIE U COKPANIEHHBIC YPaBHEHUS PEAKINil HOHHOTO 0OMEHA, YUUTHIBAS
YCJIOBUS, TIPH KOTOPBIX ATH PEAKIMKU UAYT 10 KOHIIA;



C(OPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHBbIX HEOPraHWYECKUX BELIECTB, pPACIO3HABATH
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOUIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILIECTB,;

cOPMHUPOBAHHOCTh YMEHHHM  pacKpbIBaTh CYIIHOCTh  OKHUCJIMTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI IMOCPEICTBOM COCTABICHUS AJIEKTPOHHOTrO OanaHca
ATHUX PEAKLINH;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKIK OT pa3UYHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT'O PABHOBECHSI
B 3aBUCUMOCTH OT BHeIITHero Bo3zekicTBus (mpunuun Jle [llarense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHUE MPOLECCHI,
JeXalllie B OCHOBE MPOMBIILIEHHOTO MOJIYYEHHUS! CEPHOM KHUCIIOTBHI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTh NPEJACTABICHUNH 00 OOIIMX HAYYHBIX NPUHLUIAX U
HKOJIOTMYECKUX MPpoOIeMax XUMUYECKOTO IIPOU3BOICTBA;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCIECHHS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J0Jsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUW ra30B
IPU XUMUYECKUX PEAKIUAX, MACChl BEIIECTBA WM O0BEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOLIUX B pEaKLUU
BELIECTB, TEIJIOBOro 3((deKkTa peakuu Ha OCHOBE 3aKOHOB COXpPAHEHUS MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHHSI SHEPT U,

c(hOpMHUPOBAHHOCTh YMEHHI COOJII0/IaTh MPaBUJIA MTOIB30BAHUS XUMUYECKOM
nocyZoi M J1abopaTOopHbBIM OOOpYJOBAaHHMEM, a TakKXKe IMpaBuUia OOpalIleHHs C
BEILIECTBAMH B COOTBETCTBHM C MHCTPYKLUHUSMHU IO BBINOJHEHHUIO Ja0OPaTOPHBIX
XUMHUUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHITh XWMHYECKHUI
IKCIIEpPUMEHT (pa3lioKEHHE MEPOKCHIa BOJOPOJIA B MPUCYTCTBUU KaTaU3aTOPa,
ONPENENICHUE CpEeabl PpPAacTBOPOB BEUIECTB C IOMOIIBI YHHUBEPCAJIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIINH,
peaklMi MOHHOTO OOMEHA, KauyeCTBEHHbIE peakuuu Ha cyib(dar-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJay 10
temMam «Metamuie» u «HemeTamuib») B COOTBETCTBHHM C TPaBUJIAMH TEXHHKH
0e30macHOCTH TIPU OOpAIlleHUU C BEIIECTBAMHU U JIa0OPATOPHBIM 000PYI0BAHUEM,
OPEJCTaBIATh PE3YyJbTaThl XUMHUYECKOIO J3KCIepUMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakIuil U (HOpMYyJIMpOBaTh BBIBOJBI Ha OCHOBE
ITUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIM3UPOBATH XHMHUYECKYIO
UHpOpMAIMIO, TOJyY4aeMyl W3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaIUH, THTepHET U IpyIruX);



chOPMHUPOBAHHOCTh ~ YMEHHH  COONIOMATh  TMpaBWia  DKOJOTHYECKHU
LEJIECO00PA3HOr0 MOBEAECHHUS B OBITY M TPYAOBOM JEATEIBHOCTH B ILENAX
COXPAaHEHHUS CBOETO 37I0POBBS M OKPYXKAIOIIEH MPUPOIHON Ccpeibl, 0OCO3HABATH
OIMACHOCTb BO3JICHCTBUS HA KMBbIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens [IJIK, mosicHAT, Ha mnpuMepax crnocoObl YMEHbBIIEHUS U
IPEIOTBPAIIEHUS UX BPEIHOTO BO3ACHCTBHS Ha OPTaHU3M YEJIOBEKa,

JUIsE 00y4arouMXxcs ¢ OrpPaHUYCHHBIMH BO3MOKHOCTSIMHU 37I0POBBSI. YMEHHE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHMS BEIIECTB U
XUMHUYECKHUX SIBJICHUH,

JUISL CHENbIX M CHA0OBHASIIUX OOYYalOIIUXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOYCUHYIO cHCcTeMy oOo3HaueHui JI. bpaiins mist 3anmucn XUuMHIeCKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

HanmeHoBaHMe pa3ie/ioB U TeM Hcnonb3oBanue
Ne n/m Konrpoabnbie IIpakTHyeckue
NMpOrpamMMmblI Bcero o0opynoBaHust
padoThI padoThI
«Touku Pocra»
Pasjen 1. TeopeTnueckue OCHOBbLI OPraHMYeCKO XMMUH
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHS OPraHUYECKUX COeTMHEHUH A. 3 JlaTuuk TeMieparypbl
M. bytneposa
Hroro mo pazueny 3
Pasznen 2. YriaeBoaopoabl
2.1 [IpenenbHble yrIeBOAOPOABI — aJKAHbI 2
59 HenpenenbHbie yriaeBo0pOIbI: alIKEHBI, 5 1 Hatuuk pH, natunk
' AJTKaTUEHBI, AIKUHBI TEeMITepaTypbl
2.3 ApomaTuueckue yriaieBogopoabl 2 JlaTuuk TeMmeparypbl
[IpupoHbIE ICTOYHUKH YTJIEBOIOPOIOB U
2.4 PP y P 3 1 JlaTuuk Temmeparypbl
ux nepepadoTka
Hroro no pazneny 13
Pa3nen 3. Kucaopoacoaep:kaiue opraHu4ecKue coeJHHeHHs
3.1 Crnuptsl. ®enon 3 JlaTunk TeMmeparypsl
39 Anpaerunpl. KapOOHOBBIE KUCITTOTHI. 7 1 Hatuuk pH, natunk
' Crnoxubie 3¢upsl TEMIEPATyPhI
3.3 VYrnesozasl 3 1 JlaTuuk TeMieparypbl
HWroro no pazneny 13




Pasznen 4, A30Tc0uepmamne OpPraHnvYeCKue COCAUHECHUS

4.1 AMHHBI. AMUHOKHCITOTBI. benku 3 JlaTuuk TemmepaTypbl
Hroro mo pazneny 3
Pa3jen 5. BoicokoMoJieKyIsipHbI€e COeTHHEHMsI

5.1 ‘ [lmactmaccel. Kayuyku. Bonokna 2 JlaTuuk Temrieparypsl
Htoro no pazneny 2
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHUe pa3/iesioB U TeEM Hcnoan3oBanue
Ne i/m Konrpoubnsie IIpakTnyeckue
NMporpamMmslI Bceero 5 6 odopynoBaHus
200ThBI 200ThbI
P p «Touku Pocra»
Pa3nen 1. TeopeTuueckue 0CHOBBI XHMHHU
Ctpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMHYECKUX 3 JlaTduk TeMiepatypbl
anemenToB . 1. Menaeneera
Ctpoenue BemiecTsa. MHOrooopasue
1.2 P P 4 JlaTuuk Temrepatypbl
BEILIECTB
atyuk pH, gatyux
1.3 XUMHUYECKUE PEaKIIUH 6 1 1 A P
TEMIIEPATYPhI
Hroro no paszneny 13
Pa3nen 2. Heopranuueckasi XuMusi
Jatuuk pH, naTunk
2.1 Mertaisl 6 1 P
TEeMIIEPATypPhI
aTtyuk pH, gatyux
2.2 Hemerasmisl 9 1 1 A P
TEMIIEPATypPhI
CBs13b HEOPTAHMYECKUX U OPTaHUYECKHIX
2.3 2 JlaTuuk TeMrepatypbl
BEIECTB
Hroro no pazneny 17
Pa3nea 3. XuMus H KH3HD
3.1 XUMHUS U KU3HB 4 JlaTuuk Temmneparypsl
Hroro no pazneny 4




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie  HpakTieckue fl[?»y'-leﬂl/lﬂ Llﬁl?al;oBaTeJIbele
padoThI padoThI pecypenI
1 [IpenmeT oprannyeckoit Xumuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus ctpoeHnss OpraHM4eCcKUX
2 coenquHeHunit A. M. bytneposa, eé 1
OCHOBHBIE ITOJIOKECHHUS
[IpencraBnenue o Ki1accuPpUKaAIUU
3 opraHuyeckux Bemiects. Homenkiarypa 1
(cucTemaTnyeckas) U TpPUBUAJIbHBIC
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTMYECKUHN Psifi
5 MeraH u 3TaH — npocTenIne 1
MIPEACTABUTENHN AIIKAHOB
6 AJIKEHBI. COCTaB U CTPOECHHUE, CBOMCTBA 1
5 OTHIIEH U IPOIHJIEH — MPOCTENIINe 1
MIPEACTABUTENHN AIIKEHOB
C NPUMeHeHnem
IIpaktuyeckas pabora Ne 1. «ITomyuenue Hudposoi
8 1 1 nabopartopuu B

JTUJICHA U U3YYEHUE €TI0 CBOUCTB»

paMKax npoekTa
«To4Ka pocTa»




Ankanuensl. byranuen-1,3 u

9 MetunoyTtanuen-1,3. [Tomyduenue
CHUHTETHYECKOr0 KaydyKa U Pe3UHbI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOSHH,

10 TOMOJIOTMUYECKUHN Psil. ALETHIIEH —
MPOCTEUILINN NPEJACTABUTEIIb AIKUHOB

11 Bbruncnenus no ypaBHEHUIO XUMUYECKOH
peakuuu

12 ApeHbl: 6eH301 U TOIy0J. TOKCUYHOCTh
apeHoB

13 I'enernyeckas cBs3b YIJI€BOIOPOIOB,
MPUHAIIISKAIINX K Pa3IHIHBIM KJIaccam
[TpupoHBIE HCTOYHUKH YTIIEBOJOPOIOB:

14 MIPUPOJIHBII a3 U NOMyTHbIE HEPTSIHBIE
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
[TpupoHBIE HCTOYHUKH YTIIEBOJOPOIOB:

15 NPUPOJHBII ra3 U MOMyTHbIE He(TIHbIE
rassl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu

16 Kontposnbnas paboTa mo pazaery
«YTIeBOAOPOAbI»

17 [IpenensHbBIC OJTHOATOMHBIE CITUPTHI:
METaHOJI U 3TaHoJI. BoopoaHast cBs3b

18 MHOroaToOMHbI€ CIIUPTHI: STUICHTJIMKOIb U
TIIULEpUH

19 DeHOJI: CTPOCHHE MOJIEKYJIBI, (PU3UIECKHE
Y XUMHUYECKHE CBOMUCTBA, IPUMEHEHHE

20 Anbneruasl: GopmManbaerui u

arertanpaerug. AeTod




OnHOOCHOBHBIE TIPE/IeNIbHBIE KAPOOHOBBIE

21 KHCIIOTBI: MypaBbUHAs U YKCYCHas
C npyuMmeHeHnem
[IpakTrueckas pabota Ne 2. «CBoiicTBa unPpoBOM
22 . nabopartopuu B
pacTBopa YKCYCHOM KUCIIOTBI» DaMKaX NPOeKTa
«ToyKa pocta»
CreapuHOBas U OJISUHOBASI KMCIIOTHI, KaK
23 MPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT
24 MBpbi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JIeHiCTBIE
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE
25 KapOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX
3¢upoB
26 XKupsl: THAPOIN3, IPUMEHEHUE,
OuooruyecKas poib KHPOB
VYrieBobl: cocTaB, KiaccupUKaIus.
27 Baxueiime npeacTaBUTeNN: TIIOK03a,
bpykTo3a, caxapos3a
08 Kpaxman u nenirono3a Kak mpupoIHbie
MOJIUMEPHI
Kontponbnas paboTa mo pasaeny
29 «Kucnopoacoaep:xaiiue opraHn4ecKue
COEMHEHUS»
30 AMWHBI: METUJIAMUH U aHUJIUH
31 AMMHOKHUCIIOTHI KaK aM(OTEepHBIC

OpraHn4CCKUC COCANUHCHU A, UX




ouonoruyeckoe 3HaueHue. [lentuasl

benku kak npupoaHbIe

32 BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS 1
33 OcHOBHBIE IOHATUS XUMHUH 1
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN
OcCHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEMHEHUM. 1
[InacTtMacchl, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIys aToMOB

Ilepnonnueckuit 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKUX 31eMeHToB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOEHUS AaTOMOB

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
HU3ydeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XAMUYECKHX JIEMEHTOB U HX COCAUHEHUH 110
rpyIIaM U nepuoaaM. 3HaueHue
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHUYECKUX d1eMeHToB .M. MeHneneeBa B
Pa3BUTUU HAyKHU

Crtpoenue BemiecTBa. XUMHUYECKasl CBSI3b, €€

BUJIbl, MEXaHHU3MBbI O6p3.30BaHI/I}I
KOBAJICHTHOM CBS3H. BO,Z[OpOI[HaSI CBA3b

BasieHTHOCTB. DIIEKTPOOTPULIATEBHOCTD.
Crenensb okucnenus. Benjectra
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUs

HOH?ITI/IG (0] )II/ICHepCHBIX cCucreMax.
HcTuHHBIC U KOJIJIOUTHBIC PACTBOPHI.
MaccoBast J10Jis BeIIeCTBa B pacTBOPE




Krnaccudukanus 1 HOMEHKJIaTypa
HEOPraHUYEeCKUX COeAMHEHUN. ['eHeTnueckas
CBsI3b HECOPraHUYECKUX BEILECTB, PA3JIUYHBIX
KJIACCOB

Knaccudukanus XuMU4eCKUX peakiuii B
HEOPraHUYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHS MAcChl BEIIECTB; 3aKOH
COXPAHEHHUS U NPEBPALICHUS SHEPTUU NIPU
XMMHMYECKHUX PEaKIMAX

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUYECKOE PABHOBECHE

10

[IpakTuueckas pabora Ne 1. «BiusHue
pa3nMYHbIX ()aKTOPOB HA CKOPOCTH
XUMHUYECKON peaKinum»

C NPUMEHeHnem
umdposoi
nabopartopuun B
paMKax NpoekKTa
«To4ka pocTta»

11

DrekTpoauTHyecKas quccormanus. [loustre
0 BojiopoiHoM mokasarene (PH) pactopa.
Peakniuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHHUECKUX BEIIECTB

12

13

14

OKHUCINTENTFHO-BOCCTAHOBUTEIIEHBIC
peakuuu. [lonsarue o6 snexkTponuze
pacIuIaBOB M pacTBOPOB COJIEH

KonTponbHast pabora no pazaeny
«TeopeTnueckrne OCHOBbI XUMUM»
Meraiuel, ux nosoxenue B [leprnoauueckoi
CHUCTEME XMMUUYECKUX 3eMeHTOB [[. 1.
MenpeneeBa 1 0COOEHHOCTU CTPOCHUS
aToMoB. OOmMe Gpu3nyecKre CBOMCTBa




METAJ1JIOB

15

16

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH PSiT
HaIIpsKEHUN METaJlIOB

XUMHYECKHE CBOMCTBA Ba)KHEHIIINX
MeTaUIoB (HATpHUil, Kalluii, KaabIMii, MarHHi,
QIFOMUHUI) U UX COCAMHEHUI

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

19

20

21

22

XHUMHUYECKHE CBOMCTBA IUHKA, JKeJle3a U UX
COoeTUHEHUN

[IpakTuyeckas pabora Ne 2. "Pemenne
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Metamnb»"

HemeTtamnel, nX NOIOXKEHHUE B
[lepuoanueckoil cucteMe XUMHUYECKHUX
anemenToB JI. . Menjeneesa u
O0COOEHHOCTH CTPOEHUSI aTOMOB

du3nyeckue CBOMCTBa HEMETAJIJIOB.
Annorpornust HeMeTaJioB (Ha mpumepe
KHCJIOpO/a, cepsl, pocdopa u yrieposa)
XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPhI M X
COE€IUHEHUI

C NPUMEHEHMEM
umdposoi
nabopatopun B
paMKax npoekTa
«To4ka pocTta»

23

24

XUMHYECKHE CBOMCTBA a30Ta, hocodpa u ux
COCTUHEHUN

XHUMHYECKUE CBOMCTBA yIIIEpOa, KPEMHHUS U
HUX COeIUHEHUN




25

[IpruMeHeHne BaXKHEUIINX HEMETAIOB U UX
COCTUHEHUN

26

O0o001IeHrEe U CHCTEMATH3aLIMs 3HAHUI 10
teme «Hemeramner». BerauciieHus mo
YpaBHEHHUSAM XUMHUUYECKUX PEaKIUi U
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTuueckas padorta Ne 3. «Pemienue
IKCICPUMEHTAJIBHBIX 33/1a4 110 TEME
"Hemeramsr"»

C NPUMEHEeHMEM
umdposoi
nabopartopuun B
paMKax NpoekKTa
«ToyKa pocta»

28

29

Kontposnbnas padota no temam «MeTayuisi»
u «Hemeramibm»

HeOpFaHI/I‘leCKI/Ie " OPraHN4YCCKUC KUCJIOTHI.
HeOpFaHI/I‘leCKI/Ie " OPraHNU4YCCKHUEC OCHOBAHUA

30

AmMpoTepHble HeoOpraHU4eCKHe 1
OpraHu4eckue coeAuHeHus. I enernueckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Ponb xuMuu B 00ecIieueHUH DKOJIOTHUECKOH,
JSHEPTETUYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTUHU MEIUIUHBI

32

33

[IpencraBierus 06 0OMKUX HAYYIHBIX
MPUHITUTIAX TPOMBIIICHHOTO TTOTYYeHUS
BaXXHEUIITNX BEIIECTB

YennoBek B MHUPEC BCIICCTB U MATCPUATIOB

34

XUMUA U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10

34
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumus, 11 knace/ Pymsuruc I'.E., ®enpaman O.I°., AKiiioHepHOE 00IIECTBO
«3narenbcTBO «IIpocBemeHue»
» Xumus, 10-11 xnaccel/ XKypun A.A., AkunoHepHoe 001ectBo «M3maTenbcTBo

«IIpocsemienue»

METOAUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

Xumus : ypoku B 11 knacce : mocobue st yanrens /H. H. Tapa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://fipi.ru/
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