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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMUM Ha YpOBHE CpeAHEro obmiero oOpa3zoBaHus
paspaborana Ha ocHOBe DemepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit denepanuny», TpeboBaHMA K pe3yabTaTaM OCBOCHUS
beneparbHON 00pa30BATEBPHOM MPOTPAMMBI  CPEIHEro OO0IIero o0pa3oBaHUs
(@OIT  COO), npencraBiaeHHbIx B  DenepadbHOM  TOCYAapCTBEHHOM
obpazoBarenpHoM cTagapre COO, ¢ yuérom KoHmenmuu mpenogaBaHus
y4eOHOTo mpeaMeTra «XuMHs» B o0Opa3oBaTelbHBIX opraHuzanusx Poccuiickoit
Qdenepanvy, peamu3yOIMIUX OCHOBHbIE OOpa3oBareibHbIE MPOrpaMMbl, U
OCHOBHBIX TosIokeHud «CrpaTernu pa3BUTHs BocnuTaHusi B Pocculickoi
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsixenue IlpaBurennbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOTrpaMMBbI MO XHMHUH, K OMPEICICHUIO
oO1elt cTpareruy 00yueHus, BOCIUTAHUS U Pa3BUTHS 00yYarolIuXcsl CpecTBaMuU
yueOHoro npeamera «Xumusi» aig 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABUIIH
koHentyaibHble nosiokenns GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIETEH,
colepKaHus, pPe3yJbTaTOB OOY4YeHUS W TPEOOBAaHWH K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, N0JTy4aeMoe BBIITYCKHUKaMU
o01ieo0pa3oBaTeIbHON OpraHU3alliu, SBJSETCS HEOTHEMIIEMOM YacThlo UX
oOpa3zoBaHHOCTH. OHO CIY)XUT 3aBEpPIIAIOIIUM JTAllOM peaiu3aliud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
[EJIOCTHOW CHCTEME XHMHUYECKOro oOpa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MMO3HAHUS 3aKOHOB MPUPOLI, (POPMHUPOBAHUS MUPOBO33PEHUS M OOIICH KYIbTYPHI
YelloBeKa, a TakkKe HSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBbI0 M MpUPOJHON cpede. Peamusyercs xumudeckoe 00pa3oBaHHE
oOy4JaronMxcst Ha YpOBHE CpeHEro o0IIero oopa3oBaHusl CpeACTBAMU YUEOHOIO
npeaMeTa «XHUMHs», COACPKAHUE U IOCTPOEHUE KOTOPOIrO ONpENETeHbl B
mporpaMme M0 XHMHH C Y4ETOM CHenudUKd HAyKd XUMUHU, e€ 3HAYeHUs B
MO3HAHWUU TPUPOJLI U B MaTepUATIbHOW >KU3HU OOIIECTBA, a TaKXKe C YYETOM
oOlux 1eaed W TPUHIMIIOB, XapaKTEePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpesiHero ooiero oopa3zoBanus B Poccuiickoit denepanum.

XUMHSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOyio pojib B
COBPEMEHHOW IUBMIIM3AIMHN, B CO3/JaHUUA HOBOW 0a3bl MAaTepUAIBbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (P)OPMHUPOBAHHE PAIIMOHAIBHOTO HAYYHOT'O MBIIUICHHUS,
B CO3/IaHME€ IEJIOCTHOTO MPEJICTABICHUS 00 OKPY>KAIOIIEM MHUPE KaK O €IUHCTBE
OpUPOABl M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIEIO0 MHUPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOCHHUEM BEILIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIaCTAMU MPUMEHEHUS.



TecHO B3aMMOIEHCTBYSI C APYIMMHU €CTECTBEHHBIMU HayKaMH, XMMUS cTajla
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHUEM YCIIELIIHOTO
TpyJla W KM3HH KaXJI0ro wieHa ooOmectBa. CoBpeMEHHass XHMHS KakK Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJOTMM HAaNpaBleHA Ha pEIICHHE
rJ00aJbHBIX MPOOJEM YCTOMUMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOIMUECKON 0€30I1aCHOCTH U OXPaHbI 30POBbSL.

B coorBerctBUM € OOmMMMM LEISIMH U TNPUHIUIAMH CPEIHEr0 OOLIEro
oOpaszoBaHus coaepxkanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbIH YPOBEHb
W3Y4YEHUs1) OPUEHTHPOBAHO NMPEUMYILIECTBEHHO Ha OOMIEKYJbTYPHYIO NOATOTOBKY
oOyJaromuxcs, HEOOXOIUMYI0 UM i BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPHEHTHPOB, YCIEIIHOIO BKJIIOYEHHS B JKM3Hb COLIMYMA, IIPOJOJDKEHHUS
oOpa30BaHMsl B pa3IU4HbIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBnslOIUMHA  TpeaAMeTa «XUMUS» ABISIIOTCA 0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOm@as M HEOpraHuveckass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJIIOTCSI OCHOBBI 0a30BOM HAayKH: CHUCTEMA
3HaHUU MO HEOPraHMYECKOW XMMMHM (C BKJIFOUEHUEM 3HAHUU U3 OOLIel XUMUM) U
OpraHnyeckon xumuu. GopMuUpOBaHME NAHHOW CHCTEMBI 3HAHUM IPU HU3YYEHUH
npenMera 00ecreYrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCETO MHOT000pasus
BEIIECTB Ha OCHOBE OOIINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa coaepxkanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHW4Yeckas XUMHsS» CPOPMHUpPOBaHA B MPOTpPaMME MO XMMHH Ha OCHOBE
CUCTEMHOIO TIOJXOJa K U3Yy4YeHHIO Yy4eOHOro wmarepuana u oOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpENEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpraHMYeCKOW XHUMHH BEIIECTBA
paccMaTpUBAKOTC HAa YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHMUS OPraHUYECKHUX
COCAMHEHNH, a TAaKX€ Ha YPOBHE CTEPEOXMMHUYECKHMX M DJIEKTPOHHBIX
OpeICTaBIeHUd O cTpoeHun BenlecTB. CBefeHHsT 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHM — OT YIJIEBOJOPOAOB JO CIOKHBIX OMOJIOIMYECKU
AKTUBHBIX COCIWHEHHMU. B Kypce OpraHnmdecKOM XHWMHMM IIOJIY4YarOT pa3BHUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO O0IIEro 00pa30BaHUs MEPBOHAYAIBHBIC
IPEICTaBICHUS O XUMUYECKOHN CBSI3U, KJIACCU(PUKALMOHHBIX IPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[lon HOBBIM yrjaoM 3peHuss B mpeamere «Xumus» 0a30BOro YpOBHS
paccMaTpuBaeTCsi M3YYCHHBI Ha YpPOBHE OCHOBHOTO OOMIETO OOpa30BaHUS
TEOPETUYECKU MaTepuan © (DAKTOJOTHYECKHE CBEICHUS O BEIIECTBAX W
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOIias U HeopraHuyeckas
XUMHSD» O0Oy4YarolUMCs TPEAOCTABISIETCS BO3MOXKHOCTh OCO3HaThb 3HAUYCHME
MEPUOJINYECKOIO 3aKOHA C OOIIETEOPETHUECKUX U METOHOJOTHYECKUX MO3ULUH,



rIy0o>ke TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMH 3TOro 3aKoHa — OT
000011aK011IeH 10 0OBSICHSIONICH ¥ IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMI O BaXXHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAax W MPUMEHEHHH, a TAKXKE€ O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEpPHOCTSX MNpOTeKaHus JonosHsercas B Kypcax 10 m 11 xiaccos
AIIEMEHTAMHU COJCPXKAHUsS, WMEIOIIUMHU KYJIbTYpPOJIOTUYECKUH W TPHUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHUMAHHWIO B3aWMOCBS3M XHUMHH C
JIPYTUMHU HayKaMH, PacKpbIBalOT €€ POJib B IMO3HABATENHbHON W MPAKTHYECKOU
NESTEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHHMIO YBAXKEHHSI K IPOIECCY
TBOPYECTBA B OOJACTU TEOPUU M MPAKTHUYECKUX MPHIOKECHUNW XUMUHU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIHMBATh WHGOpPMAIUIO U
OpUMEHSATh €€ I TONOJIHEHUS 3HAHUM, pelIeHUS WHTEIEKTYalbHbIX U
AKCTIEPUMEHTAIILHBIX MCCIIEI0BATENbCKUX 3a/1a4u. B 1enom coaepkanue yueOHOro
npeaMera «XuUMUS»  JAHHOTO  YPOBHS  M3Y4YEHHS  OPUEHTHPOBAHO  Ha
dbopMupoBaHre y OOYYarOMIMXCsS MHUPOBO33PEHUYECKOM OCHOBBI JJISi TTOHUMAaHUS
¢bunocodckux uaeH, TakMx Kak: MaTepuagbHOE E€AMHCTBO HEOPTraHUYECKOTO U
OpraHUYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOCHHEM, I[I03HABAEMOCTh TMPHUPOJHBIX SBJICHUM MyTEM OKCHEPUMEHTA U
pelleHrsT TMPOTUBOPEUMH MEXKAYy HOBBIMH (PaKTaMd U  TEOPETHUYECCKUMH
MPEINOCHUIKAMHU, OCO3HAHHUE POJIM XUMHUU B PEIICHUH IKOJIOTUYECKUX MpodiieM, a
TaKkKe MpobieM cOepeKeHUs YHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TEXHOJIOTHI U MaTepUaJIOB.

B nmnane pemeHus 3amad  BOCMUTAHUS, pa3BUTHUA U COLMAIHM3AIUU
OoOy4aroluxcss MPUHATHIE MPOTPaAaMMONM MO XUMHH TOJIXOIbl K OMNPEICICHUIO
COJIEp)KaHUsI M TIOCTPOCHHUSA TpeaMeTa IMpeaycMaTpuBalOT  (HOPMHUPOBAHHE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOIMUX ©0a30BOe 3HAYEHUE IS
Pa3IMYHBIX BHJOB JCSATEIBHOCTU: pEUIEHUs MpodsieM, TMOUCKa, aHajau3a W
00paboTku nH(popMaLnu, HEOOXOTUMBIX IJI MPUOOPETEHUS OIBITA MPAKTUYECKOM
U HCCIENOBATENbCKON JIEATEIBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TMO3HAHHUH
XUMUH.

B npaktuke mnpemnojiaBaHus XUMUM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHus, MPU ONPEICTICHUN
COJICP)KATEIbHON XapaKTepUCTUKU IIeJied HM3yYeHHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCA (POpMUpOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHYECKOU
JESTEIHLHOCTH YEJIOBEKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJnbTypbl. C
METOJIMYECKON TOUYKH 3PEHHUSI TaKOW MOAXOJ K OMPEACIICHUIO IENeH H3YYCHHS
mpeIMeTa SIBJISIETCS BIIOJIHE OTIPABIAHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU LIENSIMU W3Y4YEHUsS MpEaAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopMupoBaHHME CHUCTEMbl XHMMHUYECKMX 3HAHUWA KakK BaKHEUIIEH
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, B OCHOBE KOTOPOIi
JeKaT KITIOYEBBIC MOHATHA, (QyHIAMEHTAIbHBIC 3aKOHBI U TCOPUH XUMHH,
OCBOEHHUE SI3bIKa HAYKH, YCBOCHHE M MOHUMAHUE CYLIHOCTU JOCTYMHBIX
000011IeH1IT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHUE C HCTOpHUEH
UX Pa3BUTHS U CTAHOBIICHUS,

e (opMupoBaHUE U pa3BUTHUE MPEJICTABICHUN O HAYYHBIX METO/JAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
HMMEIOLIUX MECTO B MIPUPOJIC, B MPAKTUUYECKON U MOBCETHEBHON KU3HU;

e Pa3BUTHE YMCHHH U CIIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOFOICHUEM H
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM IPaBUII
0e30macHOro oOpallieHus ¢ BeleCTBaMu.

Hapsiny ¢ atuM, copeprkaTenbHas XapaKTepUCTUKA 1ee U 3a7a4 U3y4eHHUs
npeaMeTa B MporpaMMe 1Mo XMMUM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero oomero oopazoBanusi. CeromHs B
OpernojaBaHu  XUMHM B OOJIbIIEH  CTENMEHH OTHAETCA  MPEANOYTeHUE
PAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOy4YeHUs, OpPHUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHON OpraHu3alliy, BIIAJICIONIET0 HE
Ha0OpoM 3HaHWN, a (YHKIHOHAIHLHOW TPAaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMUA aKTHUBHOI'O MOJIYYEHHUS] 3HAHUM W MPUMEHEHUS] UX B PEabHOUN KU3HU
JUTSL pELICHUS] TPAKTUYECKUX 3a]1a4.

B cBs3M C 3TUM MpU U3Yy4YEHUHM TMpeaMeTa «XHUMHS» JTOMUHUPYIOIIEe
3HaYeHHUE MPUOOPETAIOT TaKKUE LEJH U 3391, KaK:

azganTanus 00ydaronIuXxcsl K YCJIOBHUSIM JMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHWE  HWHTEIICKTYaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pElIeHNI B KOHKPETHBIX KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHHUEM,;

dbopmupoBaHHe y OOy4YalOMUXCSA  KIIOUEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIIUM), MMEIMMNX YHUBEPCATbHOE 3HAYEHHUE ISl PA3JIMYHBIX BHJIOB
NEATENHHOCTH: PElIeHHs MpobJieM, MOoncKa, aHaanu3a U 00paboTKu MHGOpPMAIIHIH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUsI OIbITa JEATEIBHOCTH, KOTOpas 3aHHUMaeT
BXHOE MECTO B TMO3HAHUM XHUMHUM, a TaKXke i1 OLEHKHM C TO3ULUN
AKOJIOTMYECKON O€30MacHOCTU XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPraHM3M YEJIOBEKA U MTPUPOIHYIO CPENY;



pPa3BUTHE IO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH 00yYarOIIMXCsl: CHOCOOHOCTH CAaMOCTOSITEILHO TPUOOPETATh HOBBIE
3HAHMS 110 XUMHUHU B COOTBETCTBHUHU C )KM3HEHHBIMHU MTOTPEOHOCTSIMHU, UCIIOIH30BATh
COBpPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTHH JIJIS TIOUCKA W aHalM3a y4eOHOU U
HAYYHO-TIOMYJISIPHOU HH(MOPMAIIUU XUMUYECKOTO COJIEPKAHUS;

(dhopMHUpOBaHUE U PA3BUTHE Y 00YYAIOUIUXCSI ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII0aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU W TPOBEJICHUU XUMHUYECKOTO
AKCIICPUMEHTA;

BOCIIUTAHWE Yy OOydJarommuxcs YOSKAEHHOCTH B TYMaHHCTHYECKOU
HAINPaBJICHHOCTU XUMHH, €€ BaXHOW POJM B PEHICHUH TJIOOAIBbHBIX MPOOeM
PaAlMOHAIBHOTO MPUPOJIONOJIb30BAHUS, TTOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUsI TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TaKXe MPUOOPETEHUS OIBITA
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM I TPUHATUS TPAMOTHBIX DPEHICHUN B
CUTYaIMIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B ydebHoM mmane cpemHero oOmiero oOpa3oBaHWs YYEOHBIA MPEAMET
«Xumus», n3ydaeMblii Ha 0a30BOM YpPOBHE, SBJISIETCS OOS3aTEIBHBIM yUEeOHBIM
IPEIMETOM.

OO611ee YncIo 4acoB, OTBEIEHHBIX JIJISl U3YyUEHUS XUMHUH, HA 0a30BOM ypOBHE
cpeaHero obrero odpazoBaHus, cocrabisieT 68 vacoB: B 10 kimacce — 34 gaca (1
yac B HeJnento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COIEP KXAHUE OBYYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHUYECKOM XUMMUH

IIpeameT opraHnYecKol XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
IOJIy4YCHUM HOBBIX BELIECTB M MaTEpUAIOB. Teopus CTPOCHHSI OPraHMYECKHUX
coequHeHnit A. M. bytneposa, e€ ocHOBHBIE nonoxkeHHs. CTPyKTypHBbIE (POPMYJIBI
OpraHMYecKUx BenlecTB. lomosorusi, wu3omepus. XHUMHUYECKass CBA3b B
OpPraHUYECKUX COCMHEHUAX — OAMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenune o kiaccupuKaluyd OpraHUYECKUX BemiecTB. HomeHkmarypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTudeckas) W TPUBHAJIbHbIE Ha3BaHUS
BXHEHIIUX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILECTB.

OKCHEpUMEHTAIbBHBIE METOJbl HM3YYEHHS BEIIECTB M HX IPEBpPALICHUM:
O3HaKOMJIEHHE ¢ oOpasllaMu OpraHMYECKHX BEIIECTB M MaTepuajaMh Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BELIECTB, HAOIIOACHHE U
ONMCAHUE JEMOHCTPALIMOHHBIX OIBITOB I10 IPEBPALICHUIO OPIraHUYECKUX BEILECTB
MIpU HarpeBaHuu (TUJIaBJICHUE, OOYTIMBAHUE U TOPCHUE).

Yraesoaopoasl

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMM psan. MeraH M 3TaH —
OpOCTENIINE MPEACTaBUTENN AJKAaHOB: (PU3NYECKUE U XMMHUYECKHUE CBOWCTBA
(peakuuy 3aMElICHUs M TOPEHMs), HAXOXKJIEHUE B MPUPOJE, IOJyuYE€HUE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHHE, TOMOJIOTHYECKUI PsiA. DTUJIIEH U MPONUIEH —
OpOCTENIINE MPEACTaBUTENN AJKEHOB: (PU3NYECKUE U XMMHUYECKHUE CBOWCTBA
(peakuuy THAPUPOBAHUS, TAJOTEHUPOBAHUS, THJpaTallud, OKHUCIECHUA U
MOJIMMEPU3ALUH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOyramuen-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKUE CBOWCTBa (peakuus noiaumepusauuu). [lodydeHue CHHTETHYECKOIro
KaydyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUECKUN psfl. AlleTHIICH
— TMPOCTEHIIMIA TPEJCTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PHU3UYECKHE U
XUMHUYECKHUE CBOMCTBA (peaklMU THIPUPOBAHMS, TaJIOTEHUPOBAHUS, TUApaTaLIH,
TOpPEHMSI), IOJTyYEHUE U IPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHue, (huU3MUECKHEe U XUMHUYECKHE CBONCTBA
(peakuuu rajoreHUpOBAHMS U HUTPOBAHUSA), MOJIYYEHUE U PUMEHEHUE. Toayon:
cocmas, cmpoeHue, uauyeckue U  XumMuyeckue  ceoticmea  (peaxyuu
2AN02EHUPOBANUS U HUMPOBAHUS), NOLYYeHue U npumerenue. TOKCUUHOCTh



apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIICKAIUMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHUKH YrI€BOAOPOIAOB. IIpHpoaHbIl ra3 W MOIMyTHBIE
HedTanbie ra3pl. Hedth um e€ mpoucxoxnaenue. Crocodbl nepepaboTku HeTH:
MEPErOHKa, KPEKUHI (TePMUYECKHH, KaTaIUTUYECKHil), mnuposn3. IIpoayKTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBILIUICHHOCTH U B ObITy. KaMeHHBbIi
YTOJIb U IPOAYKTHI €r0 MepepadbOTKH.

OKCHEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX IpPEBpaALICHUMN:
O3HAKOMJIEHHE C oOpasllaMHM IUIAaCTMACC, KAay4yKOB M PE3UHbI, KOJUICKIUH
«Hedpte» u  «Yromp», MOAETUPOBAHHME  MOJEKYJ  YIVIEBOAOPOJIOB U
raJIOTeHONPON3BOIHBIX, MTPOBEICHUE MPAKTUUECKON PabOThI: MONyYSHHE STUIICHA
Y U3yUYEHHE €TO CBOWCTB.

Pacuérnbie 3amaun.

Boruncnenusi mo ypaBHEHHMIO XHMHYECKOW peakuud (Macchl, o0bEMa,
KOJIMYECTBA MCXOJHOI0 BEMIECTBA WM MPOAYKTA PEAKLIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 MUCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue opranuyeckue coeMHeHHs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON © 3TAHOJI: CTPOCHHE,
busznueckne M XUMHYECKHE CBOWCTBA (PEakluuMu C AaKTUBHBIMH MeETaJJIaMH,
raJIorTeHOBOJIOPOJaMH, TOpEHHuE), NpuMeHeHue. BoaopoaHbie CBS3M  MEKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE METaHOJIa ¥ 3TAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbl€  CHOUPTBL. OJTWIEHIJUKOIb M  TIIMLEPUH: CTPOEHUE,
¢usznueckne W XMMHYECKHE CBOMCTBa (B3aUMOJCHCTBHME CO IICIOYHBIMU
MeTalJlaMH, KaueCTBEHHas Peakius Ha MHOTOATOMHBIE CIUPTHI). JlelicTBUE Ha
opranusM yenoseka. [[puMeHneHne rmmuepuHa U STUIICHIJIMKOJIS.

@deHoJ: CTpOoeHHE MOJIEKYJbl, (U3NYECKHEe U XHUMHYECKHUE CBOMCTBA.
Tokcuunocts Gpenona. [lpumenenue penomna.

Anpnerupl U kemowuwvl. DopManpleruj, aleTAIbACTHI: CTPOCHUE,
bu3znyecKkne U XUMUYECKHE CBOMCTBa (peakinM OKHCICHUS U BOCCTAHOBIICHUS,
KAueCTBEHHbIE PEAKLIUN), IOJyUYEHHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpe/eTbHbIE KapOOHOBBIE KHUCJIOTHL. MypaBbuHas W
YKCyCHasl KHCIIOTBI: CTpOEHHE, (PU3MYeCcKre U XMMHYECKHE CBOMCTBa (CBOMCTBA,
oOrmiue JjIsl Kiacca KUCIOT, peakius 3TepuuKainm), oJyuyeHUe U MpUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsl KUCIOTHI KaK IPEJICTAaBUTENINM BBICIIMX KapOOHOBBIX
KUCIOT. MbUIa KaK COJIM BHICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICUCTBHE.

CnoxHble >(pupbl Kak NPOU3BOAHBIE KapOOHOBBIX KucioT. [‘maponus
coXHBIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xupoB. buonorndeckas
POJIb JKUPOB.




VYrineBonpl: cocrtaB, Kiaccudukanus — yrieBogoB  (MOHO-, AU- |
noscaxapubl). ['Ioko3a — NpocTelimii MOHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJbI, (U3MYECKHNEe W XUMHYECKHE CBOWCTBAa (B3aMMOJCIHCTBHE C
ruapokcuaom meau(Il), okucnenne ammuaunbiM pacTBopoM okcunaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3blI), HAXOXKJEHHWE B MPHUPOJAE, MPUMEHEHHE,
ounonoruyeckas poisib. @otocunres. pykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepbsl. CTpoeHUE Kpaxmania U
HEeJUTI0NI03bl.  PU3MuecKMe W XMMHUYECKHE CBOMCTBAa Kpaxmana (THApPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCNEpUMEHTAIBHBIE METOJbl HW3YYEHHUS BEIIECTB W HMX MPEBpPALLCHUN:
poBe/ieHne, HAOJIOJICHHE W OMHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, Ka4€CTBEHHBIE PEAKI[MU OJIHOATOMHBIX CHUPTOB (OKHCIICHHE STaHOJIA
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOCIHCTBUE TIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PAaCTBOPOM OKCHA
cepeopa(l) m ruapoxcumom wmemu(ll), B3ammopaeiicTBue Kpaxmajga C HMOJIOM),
IPOBEJICHHUE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3amaun.

Boruncnenuss mo ypaBHEHHMIO XHMHYECKOW peakuud (Macchl, o0bEMa,
KOJIMYECTBA MCXOJHOIO BEMIECTBA WM MPOAYKTA PEAKLIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MUCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKIIUH).

A3oTcoaepkalue OpraHnyecKre COeTUHEHMSL.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OpraHMYecKue coequHeHus. Puzndyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCJIOT (Ha mpuMmepe riuiuHa). buosnorunyeckoe
3HaYeHUE aMUHOKUCHOT. [lenTuasl.

benkn kak NOpUPOIHBIE BBICOKOMOJIEKYJISIDHBIE coequHeHus. llepBuuHas,
BTOPUYHAS W TPETUYHas CTPYKTypa O€NKOB. XMMHUYECKHE CBOMCTBAa OEIKOB:
THJIPOJIU3, ICHATypalusl, KAYeCTBEHHbIC PEeaKlUy Ha OEJIKu.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX IpPEBpalICHUN:
HaAO0JIIO/ICHUE U ONMKMCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: JEHATypalus OCIKOB MpU
HarpeBaHWM, IBETHbIC PEaKIUU OCIKOB.

BbicokoMoJieKyJIsIpHbIE COeIHHEHUS

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNN, CPEAHSIS MOJIEKYJISIpHAs
Macca. OCHOBHbBIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIUHEHUH —
MOJIMMEpU3ALU U MOJUKOHEHCALUS.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHHUS BELIECTB W MX MPEBPALLCHHII:
O3HAaKOMJIEHHE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanu3anus MeXNpeaAMETHBIX CBS3CH MPU U3yUYEHUH OPTaHUYECKON XUMUH B
10 kiacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-
HaY4YHBIX TIOHATHUW, TaK W TOHITHHA, SBISIOMIAXCS CHCTEMHBIMH JJISi OTIEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTecCTBEHHO-HAYYHBIC TTOHITHS: SBJICHUE, HAYYHBIA (haKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAIM3, CUHTE3, KIACCH(HKAIHS, EPUOTUIHOCTh, HAOIIOICHUE,
U3MEpEeHHE, YKCIIEPUMEHT, MOJICTTHPOBAHHE.

dwusuka: MaTepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKya,
DHEPreTHUECKU YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHE
BEIIeCTBA, (PM3MUSCKUE BETMUMHBI U €AMHHIIBI KX U3MEPCHUS.

buonorus: kimerka, opranm3Mm, Owmocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
¢doTocuHTE3, OMOJOTMYECCKM AaKTUBHBIC BemlecTBa (OCIKH, YIJICBOJBI, JKUPHI,
(hepMeHTHI).

['eorpacdus: MUHEpaBI, TOPHBIE TTOPOJBI, TIOJE3HBIE UCKOMAeMbIe, TOILIHBO,
PECypCHL.

TeXHOJIOTHS: THIIEBbIC IMPOJYKTHI, OCHOBBI PAIIMOHAIBHOIO IUTAHMUS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIC M KOCMETUYCCKUE Mpenaparhl, MaTepPHAIbI U3
MCKYCCTBCHHBIX U CHHTCTHYECKUX BOJIOKOH.

11 KIIACC
OBILIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XUMHUYECKUH 3ieMeHT. AToM. Sapo aroma, H30TONBL. OJIEKTPOHHAsS
000JI04Ka. DHEPreTUYECKUE YPOBHHU, NMOAYPOBHU. ATOMHbIE opOuTany, s-, p-, d-
aneMeHThl. OCOOEHHOCTU pacHpelieieHHs 3JIEKTPOHOB MO OpOUTaIsiM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOHPUTypalys aTOMOB.

Ilepnonnueckuit 3akoH U Ileproguyeckas cucTeMa XMMHUYECKUX JIEMEHTOB
J. U. MenaeneeBa. CBsi3b NEpUOAUYECKOr0 3aKoHa U Ilepuonnyeckoil CUCTEMBI
xuMudeckux aneMeHToB J[. M. MeHnpaeneeBa ¢ COBpEMEHHOU TEOpUEU CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHs CBOWMCTB XHMMHMYECKUX DJIEMEHTOB U
oOpa3yeMbIX MMM MPOCTBIX W CJOKHBIX BELIECTB IO TpyHnaM U IEPUOAAM.
3HaueHMEe NMEPUOJANYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHue BelmiecTBa. XHUMHUYECKas CBsi3b. BuUIbl XUMHUYECKOW CBS3U
(KOoBaJICHTHasi HEMOJSIpHAs U MOJSIpHAs, MOHHAs, MeTajulnueckas). MexaHU3Mbl
oOpa3oBaHMsI KOBAJEHTHOM XUMHUYECKOW CBSI3M (OOMEHHBIH M JOHOPHO-
aKLenTopHblil). BomoponHas cBs3b. BaneHTHOCTb. DIEKTPOOTPULATEIBHOCTD.
Crenenb okuciieHns. OHBI: KATUOHBI U aHUOHBI.



BemectBa  MOJIEKYJIPHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIbl KPUCTAINIMUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOKMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[Tonarne o gucnepcHbIX cucremax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBIL
MaccoBas 107 BelecTBa B pacTBOpeE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenknarypa
HEOPraHMYECKUX BEIIECTB. [ €HETHYEeCKas CBSI3b HEOPraHWYECKUX BEIIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumnueckas — peakuusa.  Kiaccudukanus  XMMHYECKMX — peaknuil B
HEOPraHMYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHHUsI MacChl BEULIECTB,
3aKOH COXPaHEHUS U MPEBPALLECHUS SHEPTUU IPU XUMHUUECKUX PEAKLIHSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuuHbIX (pakTopoB. OOpaTuMbIE
peakunu. XUMHYECKOe paBHOBecue. DaKTOpbI, BIUAIOIIAE HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

Onextponutuueckas auccounanus. CuiabHbie U ciialdble 35eKTponauTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, IEIOYHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUU.

OKCNEpPUMEHTAIBHBIE METOJbl HW3YYEHHUS BEIIECTB W HMX MPEBPALLCHUN:
nemoHcTpauus Tadnun «llepuoanueckas cucrema XxuMudeckux anemeHTtos /1. M.
MenpeneeBay, U3yuyeHHE MOJIETEH KPUCTAUIMUECKUX PEHIETOK, HAONIOJCHHE U
OMKCAaHUE JEMOHCTPALIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3oKeHUE TEPOKCHUIA
BOJIOPOJIa B IPUCYTCTBUHU KATAIM3ATOPA, ONPEACIEHUE CPENIbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHHMBEPCAJIbHOTO WHAMKATOPA, PEAKIUd HOHHOTO OOMEHa),
IPOBEJICHUE NIPAKTUYECKON padoThl «BnusHue pa3andHbiXx (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLINM.

Pacuérnbie 3amaun.

Pacuétel 1O ypaBHEHUSM XHMMHYECKUX pEakUuid, B TOM YHCIE
TEPMOXUMHUUYECKUE PACUYETHL, PACUYETHl C HCIIOJIb30BAHUEM IOHSTHUS «MaccoBas
JIOJISI BELIECTBAY.

Heopranuyeckast XumMmust

Hemerammer.  Ilonoxxenne HemeraiuioB B llepuomnyueckor  cucreme
xumudeckux snemeHToB [[. M. MennmeneeBa m 0COOCHHOCTH CTPOCHHUSI aTOMOB.
duznyueckre CBONCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOPOJIa, cephl, pocdopa u yriaeposa).

XUMUYECKUE CBOMCTBA BAXKHEUIIIMX HEMETAIOB (TajJioT€HOB, CEPbI, a30Ta,
dochopa, yrmepoma M KpeMHHS) W WX  COCIWHEHHWHA  (OKCHIIOB,
KHCIIOPOJCOAEPKAIIMX KHCIIOT, BOJOPOJHBIX COETUHEHH ).

[IprMeHeHnEe BaKHEUIINX HEMETAIIIOB U KX COCTMHEHHUI.



Meramnel. Ilonoxenne meramnoB B llepuoanueckold cUCTEME XUMHYECKHUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mme gusnyueckne cBoiicTBa MeTaioB. CIutaBel METaJLIOB.
DNEeKTPOXUMHYECKUI psAJl HAITPSKEHUI METAILIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEWINHMX METAJUIOB (HATPHWH, Kalui, KaJbIUH,
MarHui, amoOMUHUHI, [IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCIMHEHU.

OO6mue cnocoObl MmoiayyeHus: MeTauioB. [IpuMeHeHne meTaioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAbHBIE METOJIbl H3YyYECHHUS BEUIECTB W HMX MPEBpaALICHUN:
U3YYCHHUE KOJUIEKINH «MeTamibl U CIUIaBbl», 00pa3loB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTANILHBIX 3a7a4, HAOJIOJIEHWE U OINHUCAHHUE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOCHCTBHE THAPOKCHAA ATIOMHUHHS C PacTBOpPaMH
KHCJIOT U IIEJI0YEe, KaYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérurle 3agaun.

Pacuérel maccel BemiecTBa WM 0OBbEMA ra3oB MO HW3BECTHOMY KOJIHMYECTBY
BEIIECTBA, Macce WM O0BEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIMU BELIECTB,
pacu€Tsl Macchl (00BEMA, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMHU, €CITU OJTHO
13 BEUIECTB UMEET IPUMECH.

Xumus 4 )KU3Hb

Ponp xumum B 0OecTieUeHHH 3KOJOTHYECKOW, SHEPTETUUSCKOW W THINECBOU
0€30MacHOCTH, Pa3BUTHH MeAWIMHBL [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnennss o0 OOMMX HAyYHBIX MPUHIUNAX  TPOMBIILICHHOTO
MOJYYEHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MATEPUANIOB: BAKHEHIIME CTPOUTEIbHBIC
Marepualbl, KOHCTPYKUHOHHBIE MAaTEpHANIbl, KpacKu, CTEKIIO, KEepaMHKa,
Marepuainbl Uil JEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MUHEPAIIbHbIC
yI00pEHHUSL.

XumMus M 370pOBbE YEJIOBEKA: ITPABWJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0E30MAaCHOTO KCIOIb30BAHUS MPEMApaToOB ObITOBOW XMMUU
B [IOBCEIHEBHOM KU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzauuss  MeXNpeaIMETHBIX  CBsSI3€d NOpU  HM3yYEHHH OOwWed U
HEOpPraHn4ecKorM XxuMuM B 11 Kilacce oCyIecTBISIETCA Yepe3 UCIOIb30BaHUE KaK
OoOIlIMX €CTeCTBEHHO-HAYyYHBIX TMOHSATUH, TaK W TOHSITHM, SBISIOIIMXCA
CUCTEMHBIMU JIJI1 OTJAEIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1Iue ecTecTBEHHO-HAyYHbIE TMOHATHSA: HAY4YHBIA (pakT, THUIMOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KiacCUpUKalMs, MNEPUOJUYHOCTh, HaAOIIOACHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusuka: MaTepus, SHEPTHs, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PaIUOAKTUBHOCTh, MOJICKYJIa, SHEPIETUUECKHUIN YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKHUE BEIMYUHBI U CIUHUIIBI UX
M3MEPEHUS, CKOPOCTb.

buonorusi:  knmerka, opraHM3M, 2JKOcHUCTeMa, Ouocdepa, MakKpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHepaibl, TOpHBIE MTOPOJIbI, MOJE3HBIC MCKOIAeMbIe€, TOTUIMBO,
pecypcehl.

TexHoyiOrusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTyprusi, MPOU3BOJICTBO
CTPOMTEIIPHBIX MAaTEPUAJIOB, CEJIbCKOXO3SUCTBEHHOE ITPOM3BOJICTBO, IHIIECBAs
IPOMBINIJIEHHOCTh,  (hapMarieBTUYECKass  MPOMBIIIJIEHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKUX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
ANIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOT U H.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOI'PAMMBI I110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBiauBaeT TpeOOBAHUS K pe3yJbTaTaM OCBOEHUS
OoOy4arolMMUCSl [POrpaMM cpeAaHero oOmiero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeAMETHBIM M HIpeaMeTHbiM). HayuHo-meToauueckod OCHOBOW  aJis
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHMS MPOrpamMM CPEAHEr0 OOIIEro
00pa30BaHUS SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIA MOAXO/.

B cooTBETCTBMM C CHCTEMHO-AESATEIBHOCTHBIM IOAXOIOM B CTPYKTypE
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS IpEIMETa «XUMHsD» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEIEHBI CIEIYIOIINE COCTABIISAIOLIUE:

OCO3HaHUE OOYYAOIIMMHCS POCCUMCKOW TpakIaHCKOW WICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEEIICHUIO;

HaJM4Khe MOTUBALUU K O0yUYEHUIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX yOEXKICHUN JTMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCSl PYKOBOACTBOBATHCA B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMH, NPUCYIIMMH LIEJIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HAJIMYUE MPABOCO3HAHMSI SKOJIOTHUECKON KYJIbTYphl U CIIOCOOHOCTH CTaBHUTh
LIEJIX U CTPOUTH KU3HEHHBIE TUIAHBI.

JIngHOCTHBIE pE3yNbTaThl OCBOCHUS IpeaMeTa «XUMHUsSD» TOCTUTAKOTCS B
€IMHCTBE Y4YeOHONM W BOCIUTATENbHOM JESTENIbHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COLIMOKYJIBbTYPHBIMHU, 1YXOBHO-HPABCTBEHHBIMH LICHHOCTSMMU
U WJeaJlaMd POCCHUMCKOrO Tpa)KIaHCKOrO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMyd U  TpaBUJIaMH  TOBEACHHUS,  CIIOCOOCTBYIOIIMMH  IpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJaroIuxcsl.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHMS IHpeaMera «XUMHUS»  OTPaXKaroT
c(OPMUPOBAHHOCTh ONBITA IIO3HABATEJIILHONM M MPAKTUYECKOW JAESITEIbHOCTU
oOy4JaronMxcs Mo peaju3aliy MPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YHCIE B
YacCTH:

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

OCO3HaHUs 00YyYarOIIUMHUCSA CBOUX KOHCTUTYLMOHHBIX IPaB U 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U ITPAaBONOPAIKY;

IPEACTABICHUS O COLMAIBHBIX HOPMax M IMPaBHIAX MEXIMYHOCTHBIX
OTHOILLIEHUH B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOW MACSATENBHOCTU TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4EOHBIX M MO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATIN3€ Pa3IUYHBIX BUJOB YUEOHOU eATEIbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHMSI:

[IEHHOCTHOI'O OTHOIIEHUS K MCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YCCTBEHHON XUMUMU;

YBAXEHUSI K MPOIECCY TBOpPUECTBAa B OOJACTHU TEOPUH U MPAKTUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTMXKEHHS HAyKH €CTh pe3yJbTaT
JUTMTENTLHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MIOCTOSTHHOTO TPyAa YUYEHBIX U TPAKTUKOB;

UHTEpECAa M T03HABATEJIbHBIX MOTHBOB B TOJYYEHUH M TMOCIEAYIOIIEM
aHanu3e UHQOpPMAILUU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMHU,
U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHbBIC
HOPMBI U [IEHHOCTHU;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJIECHHUE M IOCTYNKW CBOMX TOBApULIEH C
MO3UIMHA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHUE TMOCJIEACTBUI 3THUX
MOCTYIIKOB;

4) popMuUpPOBaAHUSA KYJbTYPHI 310POBbSI:

NOHMMAHUA [EHHOCTEH 3A0pOBOr0 U 0Oe30omacHOro oOpasza IKHU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIECHHSI K COOCTBEHHOMY (DHU3HMYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

coOmrofieHns TIpaBu 0€30MacHOT0 OOpaleHuss C BEMIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBWJl HHAUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MMacHOTO MOBEJCHUS B CUTYAIIUIX, YTPOKAIOIINX 3JOPOBBIO U KU3HH JIIOJEH;

OCO3HAHMSI TOCJICICTBUN W HENPUSITUS BPEIHBIX MPUBBIYEK (yHNOTpeOSeHUs
AJIKOr0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BATEIhCKON
NEeSATEIbHOCTH, OOIINECTBEHHO TMOJE3HOM, TBOPUYECKOW U  JpPYrux BUIAX
JEeSTeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YyacTHE€ B PpEUICHUU MPAKTHYECKUX 3a7ad
COIMAILHOM HAIMPaBIEHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPaKTHIECKOMY M3YYCHHIO MPOQPECCHI Pa3IMdHOTO POJa, B TOM
qrCIie HA OCHOBE MPUMEHECHHSI MPEAMETHBIX 3HAHUN TI0 XUMHH,

YBOKCHUS K TPYIY, JIIOISAM TPyla W pe3ybTaraM TPYAOBOH ICSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIUBUIYaJbHOW TpPaeKTOPUHU
oOpa3oBanmsi, Oyaymield Mpopeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 0011IecTBa;

6) 3K0J10rMYeCcKOro BOCIIUTAHUS:

HKOJIOTMYECKU IIeJIECOO0PAa3HOr0 OTHOILIEHUS K MPHUPOJAC, KAaK HCTOYHHUKY
CYIIIECTBOBAHMS )KU3HU Ha 3€MJIE;

NOHUMAaHHUs TJ00aJbHOTO XapaKTepa SKOJOTHYECKHX TpoOJieM, BIWSHUS
HSKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE TTPUPOTHON U COIMATTLHOM CPEJIbI;

OCO3HaHUS HEOOXOJAMMOCTH WCIONB30BaHUS JIOCTIDKEHUH XUMUU IS
pEIICHHUsT BOIPOCOB PAIMOHATILHOTO MTPUPOIO0IIOIE30BAHNUS;

AKTUBHOTO HENPUSTHS JICUCTBUN, NPHHOCSAIIMX BpeI OKpPYKAIOIICH
IPUPOIHON cpefie, YMEHHUSI MPOTHO3UPOBATH HEOIATOMPHUSTHBIE SKOJIOTHUECKHE
MOCIIEACTBHS MPEANPUHUMAEMBIX IEUCTBUHN U MPEAOTBPAILATh UX;

HAJIMYUS PA3BUTOTO 3KOJOTUYECKOTO MBIIIICHHS, YKOJIOTUIECKOU KYJIbTYPHI,
OTIbITa JeSITeIbHOCTH HKOJIOTHYECKOM HaAIpPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMHU B TO3HABATEIIbHON, KOMMYHHKATUBHOW M COIMAIBLHOM
NPAaKTHKE, CIOCOOHOCTH W YMEHHS AaKTUBHO MPOTHUBOCTOSATH HJICOJIOTUU
xemodoouw,

7) HEHHOCTH HAYYHOT'0 TIO3HAHMS

c(hOPMUPOBAHHOCTH MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHU;

NMOHUMAaHUs CHeMU(UKH XUMUU KaK HAayKd, OCO3HaHHMSI €€ polu B
(GbOopMUPOBaHUN PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH I[EJIOCTHOTO
MpEICTaBICHUSI 00 OKPYXAIOIIeM MHUpPE KaK O €JUHCTBE IMPUPOJIbI M YEIOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH W peHieHud mnpoOjeM COXpaHCHHS
IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUH I COBPEMEHHOM
MUBIIM3AIMA: B €€ TYMaHUCTHYECKOHW HANpaBICHHOCTH W BaXXHOW pOJIU B
CO3/IaHMU HOBOM 0a3bl MaTepUaIbHON KyJIbTYpbI, PEIICHNN TI00ATbHBIX MPOOIEM
YCTOMYMBOI'O Pa3BUTHUS YEIIOBEUYECTBA — CHIPbEBOM, JHEPrEeTUYECKOM, MUILIEBOU U
HKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTHH MEIWIMHBI, OOCCIICUYCHUH YCIOBHIA
YCIICIITHOTO TPYJa M SKOJIOTHYECKH KOM(DOPTHOH KU3HH KaXKOTO YIeHa OOIECTBa;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TIIOHUMAaHHUS CYIIHOCTH METOOB
MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHUS U aHAJIM3a U OOBSCHCHUS SIBJICHUH OKPYXKAIOIIEro MHUpa U
HPOUCXOJAIINX B HEM U3MEHEHHUM, YMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHHS Ha
OCHOBE HAy4YHBIX (AKTOB W HMCIOIIUXCS JaHHBIX C IEJIBbI0  IOJyYCHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIB30BaTh XMMHUYCCKHE 3HAHUSA IS
peleHust MPOOJIeM B pealIbHBIX JKU3HECHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHHIO U UCCIICI0BATEIbCKOM JCSITEIIbHOCTH,

TOTOBHOCTM W  CHOCOOHOCTH K  HENPEepPhIBHOMY  OOpa30BaHUIO U
caMo00pa30BaHUI0, K AKTUBHOMY TIIOJIYYCHHIO HOBBIX 3HAHMH 10 XUMHH B
COOTBETCTBHUH C )KM3HCHHBIMU IIOTPEOHOCTSAMU;

WHTEpeca K 0COOCHHOCTAM TpyAa B pa3lIW4YHBIX cepax MmpodecCuoOHATBHON
JCSITebHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHHS y4eOHOTO TMpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE JUTSL dbopmupoBanus MHPOBO33PEHNUS oOyJaromuxcs
MEXIUCHUTUITMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHBIE MOHSITHS, OTPaXKAIOUINe
[EJIOCTHOCTh HAYYHOM KapTHHBI MHpa M CHEHUPUKY METOJIOB IMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, IHEPTUs, SBJICHUE,
MPOLIECC, CHCTEMa, HAyYHBIM (aKT, IPUHLHUII, THIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopusi, UCCIeOBaHNE, HAOIIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

yHUBEpCaJIbHbIE Y4eOHbIC NeWCTBUs (TIO3HABATEIbHbIE, KOMMYHUKATUBHbBIE,

peryJISTUBHBIC), obecrieynBaroIue dbopmupoBaHue (hyHKITMOHATBLHON
IPaMOTHOCTH ¥ COITMATbHOW KOMIETEHITUN O0YJarOIINXCS;
COCOOHOCTH 00yJaroImuxcs UCIIOJIb30BATh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHBIC
JEUCTBUSI B IO3HABATEIILHOM U COIMAJIBHOM ITPaKTHKE.

MertanpeaMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATIbHBIMHU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMHU
JTCUCTBHUSIMH.

OBaaaeHne YHHMBEpPCAJIbHBIMHA yueOHbIMH NMO3HABaTEJIbHBIMH
AefiCTBUSIMU:

1) 0a3oBbIe JIOTHYECKHE IeCTBUSA:

CaMOCTOSITEIGHO  (OpMYyJTUPOBaTh M aKTyallM3UpOBaTh  Mpobiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEACNISITh 1EJU JIEeITEIbHOCTH, 3aJlaBasi MapamMeTpbl W KPUTEPUM MX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJB30BaTh MPU OCBOCHHM 3HAHWUU MPUEMBI JIOTUYECKOTO MBIIUICHUST —
BBIJICTISITh XapaKTEPHbIC MPU3HAKU MOHSATUNA M yCTaHABIMBATh UX B3aWMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHSITHS JIJIsl OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BbIOMpATh OCHOBAaHUSA M KPUTEPUM [JJIsl KJIACCU(PUKAIMKU BEIIECTB U
XUMUYECKUX PEAKIIN;

YCTaHABJIMBATh IPUYUHHO-CICACTBEHHBIC CBSI3M MEXIY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYyXICHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
AHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTU W IMPOTUBOPEUYHUS B pPaccMaTpUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

MIPUMEHSAThH B MPOIIECCE MTO3HAHUS, UCTOJIb3yEMbI€ B XUMUU CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJICINIH, PEOOPA30BBIBATH MOJACIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHUMBOJI) OJJIEMEHTa, XUMHUYECKass QopMylsia, ypaBHEHUE XHUMHYECKOMU
peakiMy — MpU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M TMPAKTHUECKUX 3aj1ad,
IPUMEHSTh Ha3BaHHBIE MOJEJBbHBIE MPEACTABICHUS JJIS1 BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIH.

2) 0a3oBbIe UCCIEN0BATEILCKHIE IeHCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAYYHOTO IMO3HAHUSl BEIIECTB M XUMHUYECKUX
pEaKLM;

(GhopMyIMpPOBATH 1I€JIM U 33/1a4U UCCIIEI0BAHMS, UCTIOJIb30BATh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOPMYIUPOBAaHHBIE BOMPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABIIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHU;

BJIQJICTh HABBIKAMH CAMOCTOSITEILHOTO IUJITAHUPOBAHUS U  MPOBEACHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOJI0JATh 32 XOIOM
mpolecca, CaMOCTOSITENIbBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
000011IeHHsT ¥ BBIBOJIbI OTHOCUTEIBHO JTOCTOBEPHOCTU PE3YIHTATOB HCCIIECIOBAHNUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOCIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUUYECKOM HCCIEIOBATENbCKOM U MPOEKTHOM
JESTENBHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEILHOMY
NOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]lad, MPUMEHEHUIO pPa3IUYHbIX
METOJIOB MTO3HAHUSI.

3) pab6ora ¢ unpopmanueii:

OPUEHTHUPOBAThCA B PA3IMYHBIX MCTOYHUKAX HHPoOpMauuu (HAy4HO-
MOMyJIsIpHAsT JIUTEpaTypa XWMHUYECKOTO COJIEpKaHMs, CIPaBOYHBIE IOCOOWS,
pecypcbl MIHTEpHETa), aHATM3UPOBAaTh MHPOPMAIIUIO PA3IUYHBIX BUIOB U (Hopm
pEACTaBIICHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCT;



(GopMyJIMpOBaTh 3aNpOChl U MPUMEHSTh Pa3jIMUHbIE METOJbI MIPU MOUCKE U
otbope wuHMOpPMALIMK, HEOOXOJMMOM Ui BBIMOJHEHUS Y4eOHBIX 3ajad
OIIPENICIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJB30BaHUs HH(GOPMALMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MPEICTABICHUS
uH(popMalnu (cxemsl, TpaduKu, JUarpaMmbl, TAOIHIIbI, PUCYHKH U TPYTHE);

UCIOJb30BaTh HAy4yHBIA $A3BIK B KayecTBe CpeAcTBa MHpu pabore cC
XUMHUYECKON HMH(pOpMAIEil: NPUMEHATh MEXKMIpPEAMETHbIE ((PU3NYECKUEe W
MaTEeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMyITbl, a00peBHATYPbI, HOMEHKIATYPY;

UCIOJIb30BaTh M INPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HarJIs,IHOCTH.

Osgi1aieHNe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1ICTBUSIMU:

3aJ1aBaTh BOIMPOCHI M0 CYHIECTBY 0OCYKJAaE€MOU TEMBI B XOJ€ JUAJOra W/WUiu
JIUCKYCCHH,  BBICKa3blBaTh  UJE€H, (OPMYJIMPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEUI0KEHHOM 3a]a4uu;

BBICTYIIaTh C IPE3EHTAlMell pEe3yJIbTaTOB I103HABATEIbHON JIE€ATEIbHOCTH,
IOJyYEHHBIX CAMOCTOSITEJILHO UIIM COBMECTHO CO CBEPCTHUKAMM IIPU BBINOJIHEHUN
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKONW pabOoThI MO HUCCIETOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, pean3alliu yueOHOro MPOEKTa U (POPMYIHUPOBATH BHIBOJIBI
Mo pe3yjbTaTaM MPOBEAEHHBIX HCCIEIOBAaHUI MyTEM COIVIACOBAHUS IMO3WIUN B
X0JIe 00CyX1eHHs 1 0OMEHA MHEHUSIMHU.

Osgi1aieHne YHHBeEPCAJIbHBIMH PeryJIITHBHBIMH e CTBUSIMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO I103HABATEIbHYIO
JEsTeNIbHOCTh, ONpefensas €€ Ield W 3aJaud, KOHTPOJUPOBAaTh U IO MeEpe
HEOOXOAMMOCTH KOPPEKTHUPOBAaTh NpEAJaraéMblid aJIroputM JACHCTBUH INpu
BBITIOJTHEHUH YYEeOHBIX W HCCIENOBATENbCKUX 3aJad, BHIOMpaTh Hambosee
3¢ (deKTUBHBIA CMOCOO WX pEeHIeHHS C YYETOM IMONYYeHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEILHOCTH HA OCHOBE CaMOaHaln3a
U CAMOOILICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble  pe3ynbTaThl OCBOEHUs Kypca «OpraHudeckas XUMHSD)
OTPaXKakoT:

chOpPMHUPOBAHHOCTh ~ TPEACTABICHUH O  XHUMHYECKOW  COCTaBJISIOMIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIA XMMHUU B TIO3HAHUM SIBIICHUU



npupoabl, B (DOPMUPOBAHMUM MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €€
(YHKIMOHAJIBHON TPaMOTHOCTH, HEOOXOAUMOM JIJIsl PEIICHUS MPAKTUUYECKUX 3a1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JO0POBBIO W MPHUPOIHOU
cpene;

BJIQJICHUE  CHCTEeMOW  XUMHUYECKUX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKUH DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, AJIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHast (opmyna (pa3BEépHyTas U COKpaIIEHHAS), MOJIb, MOJISIpHAS
Macca, MOJIIPHBIN 00BEM, YTIIepOIHBINA CKeNeT, ((YHKIIMOHAIbHAS TPYIINA, PaarKal,
U30MEpHsi, U30MEPbl, TOMOJIOTUYECKHUM PsiJl, TOMOJIOTH, YIIE€BOAOPO/IbI, KUCIOPO
U a30TCOJAEpKAIIUEe COCAMHEHHUS, MOHOMEp, IMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIC COCJMHEHHUS); TEOPUU U 3aKOHBI (TEOpHUS CTPOCHHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJHUYECKUI SI3bIK XUMUM, MHUPOBO33PEHUECKUE 3HAHMUS,
JeKallie B OCHOBE IMOHUMAHWSA MPUYMHHOCTH MU CHUCTEMHOCTH XUMHUYECKUX
SABJICHUM, (PAKTOJOrMYECKUE CBEJIEHHUS O CBOMCTBAX, COCTaBE, MOJYYCHUH W
0€30MacCHOM HCIIOIh30BAHUHA BaKHEUIITUX OPTraHWYECKHX BEIIECTB B OBITY H
MPAKTUYECKOM JEATEbHOCTU YEJIOBEKa;

c(hOpMHPOBAHHOCTh, YMEHHM BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHSITHUS TPU
OMKCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHUYEeCKUX COSAMHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIOIH30BATh XUMHUYECKYI0 CHUMBOJIHMKY JIJIS
COCTaBJICHUSI MOJEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMys OpraHMYEeCKHMX BEUIECTB W YpaBHEHUW XUMHUYECKHUX PEaKIuH,
U3TOTABJIMBATh MOJEIA MOJIEKYJI OPraHUYEeCKUX BEUIECTB ISl MIUTIOCTPALIMM HMX
XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpPMHUPOBAHHOCTh YMEHHUW YCTAHABJIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpPraHUYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUIO K OINPEACIEHHOMY
KJIACCy/Tpynne COeAUHEHUN (YIJIEBOJIOPOIbI, KUCIOPOJ U a30TCOJAEpIKAIIHe
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COEIWHEHHUsA), JaBaTh UM Ha3BaHUS IO
cuctematuyeckoir HomeHknarype (IUPAC), a takxe NpuUBOAUTH TpPUBUAILHBIC
Ha3BaHMsS OTAEIbHBIX OPraHUYECKUX BEIIECTB (STUJICH, MPOIMWUJICH, AalleTUJICH,
ATUJICHTJIUKOMb, TIUIEPHH, (PEHON, (opMambIeTH, aleTadbJAeThu, MypaBbHHASL
KHUCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCIIOTa, CTEApUHOBAsI KUCIIOTA, TIIH0K034,
bpyKTO3a, Kpaxmall, IeJUII0I03a, TJIUIHH);

c(hOPMHUPOBAHHOCTh yMEHUS OMPEICIATh BUIbl XWMHUYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranundeckux BemectB A. M. byTtieposa /i 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT WX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIIECTB;

cOpMHUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTb  COCTaB, CTPOCHHUE,
¢u3nYeckue M XMMHUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENCH pa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIWICH, aIleTUJICH,
Oyramuen-1,3, merunOytamueH-1,3, OCH30J, METAaHOJ, ATAHOJ, STHJICHTJIMKOIIb,
TJIAIIEpYH, (EHOJI, alleTalbJICTH I, MypaBbUHAsS W YKCyCHas KHCJIOTHI, TJIFOKO3a,
KpaxmaJi, IeJUTI0103a, AMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEX]y HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUN C
HCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Chipbs (HE(pTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMEpPepadOTKH U
MPAKTUYECKOE MPUMEHEHHUE MPOAYKTOB IepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHUI TPOBOJUTH BBIUYMCICHUS IO XUMHYECKUM
ypaBHEHUSM (Macchl, 00bEMaA, KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM IMPOIYKTa
peaKknuMyM IO W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEaKIIUN);

c(OPMUPOBAHHOCTh YMEHHUH BJIAJIETh CUCTEMON 3HAaHUW 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJb3YEeMbIX B XUMUHM MPU U3YUYEHHUH BEILIECTB U
XUMUYECKUX SBJIICHUH (HAOIIIOICHHE, N3MEpPEHNE, SKCIIEPUMEHT, MOICIIUPOBAHUE),
WCIIOJI30BaTh CHUCTEMHBIC XWMHYECKHE 3HAHWSA I TPHUHITHS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CHUTyallUiX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBUjia MOJIb30BAHUS XUMUYECKON
MOCYJI0O W JTabOpaTOpHBIM O00OPYIOBAaHWEM, a TaK)Ke IpaBWiIa OOpaIICHUS C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHMSIMHU TIO BBIMOJTHEHHUIO JTaOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IJITAHUPOBATh M BBINOJHATH XUMHUYECKHUM
AKCIIEPUMEHT (TIPEBPAIICHHS OPTAaHNYECKUX BEIIECTB MPHU HATPEBAHUH, TTOJTyICHHUE
ATUJICHA U N3YUYEHHUE €ro CBOMCTB, KAUECTBCHHBIC PEAKIINHA OPTAaHUIECKUX BEIIECTB,
JieHaTypalus OeJIKOB IPU HArPEeBaHUH, I[BETHBIE PEAKIIMU OCIIKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKM O€30MacHOCTH NpH OOpaIlllEeHUH C BEIIeCTBAMU W
7a00paTOpHEIM ~ O0OPYZOBaHUEM, TIPEICTABIATH PE3YIbTATBl  XUMHUYECKOTO
DKCIIEpUMEHTa B (OpME 3alUCH YPaBHCHHWN COOTBETCTBYIOIIMX pEAKIUNA U
(hopMyIMpPOBATh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUECKH aHAJIM3UPOBATH XUMHUYECKYIO
uH(POpMAIIMIO, TOJNyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM
uHpopmaruu, HTEpHET 1 ApyTHX);



chOpMHUPOBAHHOCTh ~ YMEHUW  COONIOJATh  MpaBWia  DKOJIOTHYECKH
1eaecoo0pa3Horo MOBEJAEHUsT B OBITY W TPYJAOBOM JEATEIBHOCTH B IEISX
COXpaHEHHUSI CBOETO 3J0POBBS MU OKPYKAIOIICH TPHUPOTHONW Cpeibl, OCO3HABATH
OTMACHOCTh BO3JICUCTBHS HA JKWMBBIC OPraHU3MBI OMNPEACIEHHBIX OPTaHMYCCKUX
BEILIECTB, MOHMMasi cMbIca mokazarens I[1/IK, moscHsaTe Ha mpumepax CIOCOOBI
YMEHBIIICHUSI W TIPEAOTBPAICHUS HX BPEIHOIO BO3JEHCTBUS Ha OPraHU3M
YyeJIOBEKA;

JUTsT OOYYarOIMXCS C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBS: YMEHHUE
IPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IT03HAHWS BEIICCTB U
XUMHAYECKHX SBJICHUM;

JUISL CJIENBbIX M CHA0OBUASIIMX OOYy4YarONIUXCS: YMEHHUE HCMOJIb30BaTh
penbedHO-TOUCUHYIO0 cUCTeMy oOo3HaueHuit JI. bpaiins mis 3amiucu XUMUYeCKUX

dbopmy.
11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmas w HeopraHUYecKas
XUMHUSD» OTPAXKaroT:

c(OPMHUPOBAHHOCTh  TMPEJCTABICHUN: O XHUMHYECKOW COCTaBJISIONMIEH
€CTECTBCHHO-HAYYHON KApTUHBI MHpa, POJIM XUMHUU B TIO3HAHUM SIBJICHUI
npuposibl, B  (GOPMUPOBAHMM MBINUICHUS W KYJIbTYphl JUYHOCTH, €€
(YHKITMOHATILHON TPAMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTHYECKUX 3a71ad
M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO M TPUPOIHOM
cpene;

BIIAJICHUE  CUCTEMOM  XMMHUYECKHX  3HAHUW, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKAA DJIEMEHT, aTOM, HM30TOI, S-, p-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJSPHBIM O0O0BEM,
BAJICHTHOCTb, DJICKTPOOTPHULATEIIBHOCTh, CTENIEHb OKUCJICHUS, XUMHUYECKas CBA3b
(KoBaJIeHTHas1, MOHHAsI, METAJUTMYeCKasi, BOAOPOIHAsS), KPUCTAIUIMUECKAs PEIIETKa,
TUNBl ~ XUMHYECKUX  PEAKUUW, PACTBOP, JJIEKTPOJMUTHI,  HEAJICKTPOJIUTHI,
AJIEKTPOJINTUYECKAS JAUCCOLMALMS, OKHUCIUTENb, BOCCTAHOBHUTEIbL, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUYECKOE pPaBHOBECHE); TEOPUHM M 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKOU JuccouManuu, nepuoandeckud 3akoH Jl. M. Menneneena,
3aKOH COXPaHEHMS] MacChl BEILIECTB, 3aKOH COXPAHEHUS W MPEBPAILCHUS YHEPIUU
MpU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XHMUH,
MHPOBO33PEHUYECKNE 3HAHMS, JIE)KAIIME B OCHOBE NMOHMMAHUS TMPUYUHHOCTH H
CHUCTEMHOCTH XMMHYECKUX SIBJICHUH, (haKTOJOTHYECKHE CBEJICHHMS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30IaCHOM HCITOJIb30BAaHUU BAKHEHUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEIHLHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHUM BBISBJIATH XapaKTEpHbIE IPU3HAKU TOHSATH,
yCTaHaBJIMBaTh UX B3aWMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOIIME IOHATUS IPU
ONKMCAHUHU HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c()OPMUPOBAHHOCTh YMEHHUM HCIOJB30BaTh XUMHUYECKYI0 CHMBOJMKY IS
cocraBieHUs: (OpPMyJl BEIIECTB W ypPaBHEHUH XUMHYECKHX pEakLui,
cuctematuieckytro HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BelEeCTB (yrapHblid ras, YyTJEKHCIbIA ra3, aMMHak, Tami€Has
W3BECTh, HETalEHAsl U3BECTh, TUThEBAS COAQ, IUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OMPEEIATh BAICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHUYECKHUX DJIEMEHTOB B COCIUHEHMSIX Pa3JIMUHOrO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKAsl, BOJOPO/IHAsI) B COEIMHEHUSX, TUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BELIECTBA (aTOMHAs, MOJEKYJSIpHas,
MOHHAs, METAILIMYECKAsI), XapaKTep Cpellbl B BOJHBIX PACTBOPAaX HEOPIaHMYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTb YMEHUU yCTaHaBIIMBATh PUHAJJIEKHOCTD
HEOPraHWYECKUX BELIECTB I0 HUX COCTaBY K OIpPEAENEHHOMY Kiaccy/TpyIie
COEIMHEHHH (MPOCThIE BEHIECTBA — METAJUIbl U HEMETAIUIbI, OKCUbI, OCHOBaHU,
KHCTIOTHI, aM(pOTEpHBIE TUAPOKCUABI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPHIBATh CMBICI MEPUOANUECKOro 3akoHa /l.
N. MenneneeBa U JEMOHCTPUPOBATh €I0 CUCTEMATU3UPYIOILYIO, 0ObSICHUTEIbHYO
U IPOTHOCTUYECKYIO (QYHKIUY;

c(hOpPMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepunonoB Ileprogmyecko CHUCTEMBI
xumuueckux snemeHtoB JI. M. MennaeneeBa, ucnonb3ys MOHATHS «s-, p-, d-
AJIEKTPOHHbBIE opouTanu», «3HEPreTU4ecKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX AJIIEMEHTOB U HUX COCAMHEHUU
10 nepuogaM u rpymmam Ileprnoauyeckon CuCTeMbl XUMUYECKUX dieMeHToB 1. U.
Meneneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIHE
XUMUYECKME CBOMCTBA HEOPraHMYECKUX BEIIECTB  pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBA3M MEXKIY HEOpPraHM4EeCKUMU
BEILECTBAMH C ITOMOILBIO YPABHEHHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATH XUMHUYECKHE PEAKLUU 10
pa3IMyYHBIM IpU3HAKaM (YUCIIy U COCTaBy pEarvpyrolliux BELIECTB, TEIUIOBOMY
ahdexTy peaknuud, M3MCHCHHIO CTCTICHEW OKHCIICHUS 3JIEMEHTOB, 0OpAaTHUMOCTH
pEeaKLMH, YYaCTHIO KaTaau3aTopa);

c(OPMUPOBAHHOCTb YMEHHMM COCTaBIISATh YPaBHEHUS pEaKUUi pazIudHbIX
THUIIOB, TIOJTHBIE M COKPAIIEHHBIC YPAaBHEHUS PEaKIUii HIOHHOTO OOMEHA, yUYUThIBAs
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUUU UAYT J0 KOHIIA;



c(OPMHUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIUHU, MOJATBEPKIAIOLINE
KaueCTBEHHBIH COCTaB PAa3jMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATh
OTBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILECTB;

c(hOPMUPOBAHHOCTh ~YMEHUH  PACKpbIBATh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEAKIUA MOCPEJCTBOM COCTaBJICHUS AJIEKTPOHHOro OasiaHca
ATUX PEaKIUM;

c(hOpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
pEaKIMK OT Pa3INYHbIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHEro Bo3aencTus (nmpunuui Jle [latense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHYECKHE IPOIIECCHI,
JeXallhie B OCHOBE MPOMBIIUIEHHOTO IMOJYYEHUS CEpHOM KHCIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUA 00 OOMMX HAYYHBIX NPHHIUNAX H
HKOJIOTHYECKUX MPOOIIeMaX XUMUYECKOTO IIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHHS C HMCIOJIb30BaHUEM
MOHSITHUSI «MaccoBasi JIOJisl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIIECHUM Ta30B
IPU XUMUYECKUX PEaKIHUAX, MACChl BEIIECTBA MU 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIUU
BEIIECTB, TEIJIOBOr0 3 (eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUs MAacChl
BELIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIFOIATh MPaBUiia MOJb30BAHMS XUMUUYECKON
MoCyIol U J1abopaTOPHBIM O0OpPYJOBAaHHEM, a TakKKe MpaBuiaa OOpalleHUs C
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU TIO BBIMOJIHEHUIO JAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh yMEHUW TUUIAHUPOBATh M BBIMOJHATH XUMHUYECKUN
AKCIIEPUMEHT (Pa3joKEeHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBUM KaTalu3aTropa,
ONpENEIEHUE Cpelbl PpPacCTBOPOB BEUIECTB C IOMOIIBIO YHHBEPCAIBHOIO
WHIMKATOPA, BIUSHUE Pa3TUYHbIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKIlnH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE PEAKIUMU Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-AHUOHBI, HA KaTUOH aMMOHHUS, PEIICHHE 3KCIEPUMEHTANbHBIX 3a]a4 IO
temam «Metauib» u «HemeTamibl») B COOTBETCTBUU C NpaBUJIaMH TEXHUKHU
0e30macHOCTH IpU OOpaIlleHUH ¢ BELIECTBAMU U J1a0OpPaTOPHBIM 00OpYI0BAHHUEM,
NPEICTaBIATh PE3YJIbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHHUH COOTBETCTBYIOIIUX peakiuil U (OpMyIMpOBaTh BHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOPMHUPOBAHHOCTh yMEHUH KPUTHYECKH aHAIM3UPOBATh XHMHYCCKYIO
uH(pOpMAIIMIO, TOMyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEeICTBa MacCOBOMU
KOMMYHUKaIu, HTepHeT U ApyTHX);



c(hOPMHPOBAHHOCT, ~ YMEHHMH  COOJIFOJaTh  IpaBWjia  SKOJIOTHYCCKH
IIEJIECO00pa3HOro IOBEJCHUS B OBITY M TPYJOBOH JESITCIBHOCTH B IICIAX
COXpaHEHHUSI CBOETO 3J0POBBS W OKPYKAIOIIEH MPUPOTHON CpeIbl, OCO3HABATh
OTIACHOCTh BO3JICHCTBHUS HA )KUBBIC OPTraHU3MBI OMPEACIEHHBIX BEIICCTB, TOHUMAS
cmbicst mokasarens ITJIK, mosiCHAT, Ha mpuMepax CIOCOOBI YMCHBIICHHUS U
IPEIOTBPAIICHUS MX BPEIHOTO BO3JACHCTBUS HA OpraHU3M YEIOBCKa;

JUIsI OOYYaroIMXCsS C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI: YMCHUE
IPUMCHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEHISCTB M
XAMUYECKHUX SIBJICHHIA;

UL CJICTBIX W CIA0OBHASIINX OOYYaIOIUXCS: YMEHHE HCIOIh30BaTh
penbedHO-TOUCUHYIO0 CUCTeMy 00Oo3HaueHuid JI. Bpaiins s 3amucu XMMUYECKUX

dhopmyi.
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MertaH 1 3TaH — NpocTeine 29.09.2027
5 1 https://m.edsoo.ru/6edcc394
MIPE/ICTaBUTENN ATKAHOB
AJIKEHBI: COCTaB ¥ CTPOCHHE, 06.10.2026
6 . 1 https://m.edsoo.ru/6bl4aflc
CBOICTBa
C) e 0 eH — IIpocCTen e 13.10.2026
7 THICH H IPOTIIEH — POCTEHIH 1 https://m.edsoo.ru/324d177¢
MIPEICTaBUTENN ATKEHOB
IIpaxTudeckas padota Ne 1. 20.10.2026
8 «IlomydeHne FTUIIEHA U U3yYEHUE €ETO 1 1 https://m.edsoo.ru/d6¢c45517

CBOMCTB»




Ankanuensl. byraauen-1,3 u
meTtunoyranuen-1,3. Ilonydenue
CUHTETHUYECKOT0 KaydyKa U pE3UHBI

10.11.2026

https://m.edsoo.ru/437{83fa

10

AJKHMHBI: COCTaB U OCOOEHHOCTHU
CTPOEHUS, FTOMOJIOTHUECKUH PsJl.
AlneTusieH — IpoCTeHIINMA
IIPEJCTaBUTEIIb ATIKUHOB

17.11.2026

https://m.edsoo.ru/f25dffed

11

Brruucnenus mo ypaBHEHHUIO
XUMHYECKON peakiuu

24.11.2026

https://m.edsoo.ru/498fe87b

12

ApeHbl: 6€6H30I1 ¥ TOJIYOI.
TOKCMYHOCTH apeHOB

01.12.2026

https://m.edsoo.ru/589d3ddd

13

['enernueckas CBA3b yrieBOJOPOIOB,
MpUHAJICKAIIUX K pa3JIMIHbIM
KJIaccam

08.12.2026

https://m.edsoo.ru/ba48c664

14

[IpupoaHbie HCTOYHUKHI
YIIIEBOAOPOAOB: IPUPOIHBIH ra3 u
MONyTHBIC HEPTSAHBIE Ta3bl, HePTh U
MPOAYKTHI €€ epepaboTKu

15.12.2026

https://m.edsoo.ru/397¢2d83

15

[IpupoaHbie HCTOYHUKHI
YIIIEBOZAOPOAOB: TIPUPOIHBINA Ta3 U
MONyTHBIC HEPTSAHBIE Ta3bl, HePTh U
IPOAYKTHI €€ nmepepadoTKu

22.12.2026

https://m.edsoo.ru/51fade52

16

KontposbHast pabora 1o pazaeny
«YTaeBogopoaby

29.12.2026

https://m.edsoo.ru/1b2bc1dd

17

[IpenenbHble OTHOATOMHBIE CITUPTHI:
METaHoJ U 3TaHoi1. BogopoaHas cBsi3b

12.01.2027

https://m.edsoo.ru/c21487¢e3

18

MHOroaToMHbIE CITUPTHI:
STUJICHTJIMKOJIb U INTMICPHUH

19.01.2027

https://m.edsoo.ru/8f6435¢c8




19

@DeHOJI: CTPOCHUE MOJIEKYIIBI,
(bu3nyuecKre U XUMUYECKHE CBOWCTBA,
IIPUMEHEHUE

26.01.2027

https://m.edsoo.ru/5126bc5e

20

Anpaerunpl: GopmanbaeTul u
areTanpaerug. AlneTon

02.02.2027

https://m.edsoo.ru/e34544ec

21

OAHOOCHOBHBIE IpeJIeNIbHbIE
KapOOHOBBIE KUCIIOThI: MypaBbUHAs U
YKCyCHast

09.02.2027

https://m.edsoo.ru/b4e183c2

22

[TpakTrueckas padota No 2.
«CBOICTBA pacTBOpa YKCYCHOM
KHUCIIOTBD)

16.02.2027

https://m.edsoo.ru/6¢86242¢

23

CreapuHOBas U OJICHMHOBAsS KUCIIOTHI,
KaK IPE/ICTABUTEIN BBICIITHX
KapOOHOBBIX KHCIOT

02.03.2027

https://m.edsoo.ru/fe622475

24

Mpbu1a KaK COIM BBICIITMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE NCHCTBIE

09.03.2027

https://m.edsoo.ru/c1685d61

25

Cnoxuble 3¢UpHI KaK IPOU3BOIHBIC
KapOOHOBBIX KUCIOT. ['uponus3
CJIO’KHBIX 3(hUpoB

16.03.2027

https://m.edsoo.ru/fbb68558

26

Kupsl: ruaponns, npuMeHEHHE,
OunoJstornyeckasi pojb )KHPOB

23.03.2027

https://m.edsoo.ru/399f1 ca&

27

VYraeBogpl: cocTaB, KIacCUUKaLMSL.
Bakneiiiue npeacTraBuTeNu:
IJII0K03a, (PpyKTO3a, caxaposa

06.04.2027

https://m.edsoo.ru/3¢527eb8

28

Kpaxman u nenmronos3a kak
MIPUPOJIHBIE OTUMEPHI

13.04.2027

https://m.edsoo.ru/d3aelc63

29

KontposbHast pabora 1o pazaeny
«Kucnoponconepxarue

20.04.2027

https://m.edsoo.ru/16634947




OPraHN4€CKUC COCIUHCHU

30

OO6mrast xapakKTepuCcTUKa
a30TCOJEPKAIINX OPraHMYECKUX
COCIMHEHU I

27.04.2027

https://m.edsoo.ru/d543{4c6

31

AMMWHBI: METHIIAMWAH ¥ aHUJIUH

04.05.2027

https://m.edsoo.ru/649533ea

32

AMUHOKHUCIIOTHI Kak aM(oTepHbIe
OpraHUYECKUEe COCTUHEHUS, UX

ouonornuyeckoe 3Hauenue. [lentuaml.

benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COCTUHEHHUS

11.05.2027

https://m.edsoo.ru/54732128

33

OCHOBHBIEC TOHATHS XUMHHU
BBICOKOMOJICKYJISIPHBIX COCIMHCHUHN

18.05.2027

https://m.edsoo.ru/cec68ba7

34

OCHOBHBIC METOAbI CHHTE3a

BBICOKOMOJIEKYJIIPHBIX COCJUHEHU.

[TnacTmacchl, KaydyKH, BOJIOKHA

25.05.2027

https://m.edso0o.ru/46729785

OBIIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME
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11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

KonTposbhbie

Bcero
padoThI

IIpakTH4yeckue
padoTbI

Jlata
H3YYCHUS

JIeKTPOHHbIE
nupposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

XUMHAYECKUN DIIEMEHT. ATOM.
DneKkTpoHHast KOHPUTYpaIrs aTOMOB

02.09.2026

https://m.edsoo.ru/d276bd7b

[Tepuoanueckuii 3aKOH U
[Tepuoanueckas cucreMa XUMHYECKUX
anemenToB /1. 1. MeHpeneeBa, X CBI3b
C COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB

09.09.2026

https://m.edsoo.ru/143e2df7

3aKOHOMEPHOCTU U3MEHEHUsI CBOMCTB
XUMHYECKUX AJIEMEHTOB M UX
COEIMHEHUH 10 TPyNIlaM U MEPUOIAM.
3HavYeHHe NePUOJUIECKOr0 3aKOHA U
CHCTEMBI XUMHUUYECKHUX d1eMeHTOB J. 1.
MeneneeBa B pa3BUTUM HAYKU

16.09.2026

https://m.edsoo.ru/9a519a98

Crtpoenue BeniecTBa. XUMHUYECKast
CBSI3b, €€ BUBI; MEXaHU3MBI
o0pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

23.09.2026

https://m.edsoo.ru/1 1edbb&f

BanentHocTs.
DJIEKTPOOTPULIATENBHOCT. CTENEHb
okucieHus. BemecTBa MOJIEKYIIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOCHHUS

30.09.2026

https://m.edsoo.ru/1c7e4ba9

[loHsiTHE O IUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIE PACTBOPBHIL.

07.10.2026

https://m.edsoo.ru/f615e¢37b




MaccoBas 10715 BEIIeCTBa B pacTBOPE

Knaccudukanus u HoMmeHKIaTypa
HEOPraHMYECKUX COEAMHEHUN.
['eneTnueckasi CBSI3b HEOPraHUUECKUX
BELIECTB, Pa3IMUHBIX KI1aCCOB

14.10.2026

https://m.edsoo.ru/bbflfcl2

Kiaccudukanmst XuMHU4eCKuX peaKkiui
B HEOPraHMYECKOM U OPTraHUYECKOU
XUMUHU. 3aKOH COXPAHCHUS MACChI
BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHUS SHEPTUH TPU
XUMUYECKUX PEAKIIHSIX

21.10.2026

https://m.edsoo.ru/737884fd

CxkopocTtsb peakiuu. O0paTuMble
peakiun. XUMHYECKOE paBHOBECHE

11.11.2026

https://m.edsoo.ru/1677{4be

10

[IpakTrueckas padora Ne 1. «Biusiaue
pa3au4HbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

18.11.2026

https://m.edsoo.ru/e6327{f2

11

DIIEKTPONIUTHYECKAsT AUCCOLUALINSL.
[TonsiTHe 0 BOJOPOIHOM TOKA3aTeNe
(pH) pacTtBOpa. Peakiiuu nonHoro
obmeHa. ['uaponau3 opraHuuecKux u
HEOPraHUYECKUX BEIECTB

25.11.2026

https://m.edsoo.ru/3234384a

12

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 3mekTposnze
pacIIaBoOB U PaCTBOPOB COJIEH

02.12.2026

https://m.edsoo.ru/d19df513

13

KontposnbHast pabora 1o pazaeny
«TeopeTndeckre OCHOBBI XMMUMN

09.12.2026

https://m.edsoo.ru/42a9681d

14

Mertanisl, UX IOJIOKEHHE B
[Tepuoauueckoit cucTeMe XUMHUYECKUX

16.12.2026

https://m.edsoo.ru/3a6bf2a9




anemenToB . 1. Menaeneera u
0COOEHHOCTH CTPOSHHSI AaTOMOB.
OO6mue ¢puznyeckre cBoWCTBa
METaJJIOB

15

CnuiaBbl METaJUIOB.
DJIEKTPOXUMUYECKHUH P HAPSHKEHU I
METaJlIOB

23.12.2026

https://m.edsoo.ru/9cb465ac

16

XUMHYeCKHe CBOMCTBA BayKHEUIIINX
METaJUIOB (HaTpUid, Kanuil, KaJbLUH,
MarHui, aIIOMAHUANA) U BX COCTMHEHUH

30.12.2026

https://m.edsoo.ru/4e8bc6fd

17

XHUMUYECKUE CBOMCTBA XpOMa, MEJIU U
UX COeqUHEHUH

13.01.2027

https://m.eds00.ru/2393964¢

18

XuMudeckre CBOMCTBA [IUHKA, JKeje3a
U UX COCTUHEHUN

20.01.2027

https://m.edso00.ru/2e9896¢ea

19

[IpakTrueckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTAJILHBIX 3aa4 M0 TeMe
«Metamibm"

27.01.2027

https://m.edsoo.ru/41538b94

20

Hemerainmepl, uX oJ105keHUE B
[Tepuoanueckoil cucTeMe XUMHYECKUX
anemenToB M. Y. Menaeneea u
0COOEHHOCTH CTPOEHHUS aTOMOB

03.02.2027

https://m.edsoo.ru/d14bd5a6

21

®u3nYecKre CBOMCTBA HEMETAIIOB.
AnoTponusi HeMETaJIOB (Ha MpuMepe
KHCJIOpOJ1a, cepbl, hocdopa u
yriieposa)

10.02.2027

https://m.edsoo.ru/41a85f4f

22

XUMHUYeCcKre CBOMCTBA raJIOTCHOB,
CEphl U UX COCTMHEHUI

17.02.2027

https://m.edsoo.ru/e6735ca4

23

XUMHYECKHE CBOMCTBA a30Ta, pochopa

24.02.2027

https://m.edsoo.ru/e359a2eb




U UX COCIUHECHUN

24

XHUMHUYECKUE CBOMCTBA YIiIepo/a,
KPEMHHUS ¥ UX COETUHEHUI

03.03.2027

https://m.edsoo.ru/ef3a5687

25

[IpumeHeHne BaKHENIIIMX HEMETAILIIOB
U UX COCTUHEHUN

10.03.2027

https://m.edsoo.ru/e232a911

26

O06001IeHrEe U cucTeEMaTH3aUs 3HAHUH
o TeMe «HemeTrameny. Beraucienns
10 YPaBHEHUSIM XUMHUUYECKUX PEaKLIUi
nu TepMOXI/IMI/IquKI/Ie pvaéTBI

17.03.2027

https://m.edso0o0.ru/539f71b8

27

[TpakTrueckas padota Ne 3. «Pemenue
AKCIIEPUMEHTAIbHBIX 3a]1a4 110 TEME
"Hemertammsi"»

24.03.2027

https://m.edsoo.ru/d93381a5

28

KontpoinbHas paborta 1o remam
«Metamae» 1 «HemeTauieDy

07.04.2027

https://m.edsoo.ru/842abce9

29

Heopranmdeckune u opraHudeckue
KuciIoThl. Heopranndeckue u
OpPraHUYeCKUEe OCHOBAHUS

14.04.2027

https://m.edsoo.ru/d9ddcc76

30

AmM@oTepHble HeOpraHu4eckue u
OpPraHUYECKUE COCTUHEHHUS.
['eneTnueckas CBsI3b HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB

21.04.2027

https://m.edsoo.ru/9c4d7af9

31

Ponb xumun B obecrieueHUN
AKOJIOTUYECKOU, SHEPTETUUECKON 1
MUIIeBON 0€30MaCHOCTH, Pa3BUTUU
MEIUIIMHBI

28.04.2027

https://m.edso00.ru/9173971d

32

[IpencraBiaenust 06 oOUUX HAYIHBIX
MPHUHITUIAX IPOMBIIUICHHOTO
MOJIy4YCHUA BaXKHEUINNX BCIICCTB

05.05.2027

https://m.edsoo.ru/bcal 6d6f




33

UYenoBek B MUpE BELIECTB U
MaTepualioB

12.05.2027

https://m.edsoo.ru/7ccc2b22

34

XWMUA U 310pOBbE YETIOBEKA

19.05.2027

https://m.edsoo.ru/e992867a

OBIIEE KOJIMYECTBO HACOB I10
ITPOTPAMME

34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITPOI'PAMMBI

10 KITACC

Kon
MpoOBePAEMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON MPOrpaMMbI CpeHero 001ero 00pa3oBaHus

1

TeopeTquCKHe OCHOBBI OpFﬁHH‘ICCKOfI XUMHUH

1.1

ChopMHUpPOBAHHOCTh MPEJACTABICHUNH O XUMHUYECKOH COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpPA, POJM XUMHU B TO3HAHUU
SABIIGHUW TPUPONBI, B (QOPMHUPOBAHUU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIBHONH TPAaMOTHOCTH, HEOOXOAMMOM s
pelleHrs TMPaKTUYEeCKUX 3a/lad M OSKOJOTMYEeCKH OOOCHOBAaHHOTO

OTHOIICHUA K CBOEMY 310POBbLIO U HpHpOI[HOfI cpeac

1.2

Bnamenue cucremMoil XMMHUYECKHX 3HAaHHWI, KOTOpas BKIJIIOYACT:
OCHOBOIIOJIArarone MIOHATHUS (Monexyna, BaJICHTHOCTb,
AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIICHb OKUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIDHAsl Macca, MOJSIPHBIH OOBEM, YIJIEPOJHBIA CKEJEeT,
(GyHKIIMOHANBHAS ~ TpyMIa,  pajuKal,  HW30MEpHUs,  HM30MEpHI,
TOMOJIOTHUECKUH  Psil, TOMOJIOTH, YIJIEBOAOPOMABI, KHUCIOPOA- U
a30TCOJICpIKAIINE COCIMHCHUS, OMOJIOTMYECKH aKTHBHBIC BEIIECTBA
(YyraeBojsl, KHUPHI, OCIKH), MOHOMEp, TOJIHMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPHH U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHSI opraHudeckux BemecTB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECCKUN S3bIK XHUMHHU, (PAKTOIOTHYECKHE
CBEICHUS O CBOWCTBAaX, COCTaBe, TIOJIYYCHUH H 0OE30MacHOM
UCIOJIb30BAHUN BAKHEHIINX HEOPraHWYECKUX U  OPTaHHYCCKHUX

BEUIECTB B OBITY U IPAKTUYECKOH JIEATEIBHOCTH YEI0BEKA

1.3

ChopmupoBaHHOCTh yYMEHHI BBISBIATH XapaKTepHbIE TMPU3HAKU
MOHSATHM,  yCTaHaBIMBaTH  MX  B3aUMOCBS3b,  HCIOJIB30BaTh
COOTBETCTBYIOIIME TOHSTHS TMPU ONMUCAHUU COCTaBa, CTPOCHUA U

MpeBpaLICHUI OPraHMYECKUX COeTNHEHHMA

1.4

c(OPMHPOBAHHOCTh YMEHUN HCIOJIb30BATH XMMHUYECKYIO CHMBOJIUKY
JUIL COCTABJIGHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
cokpaméHHor) (opMyn OpraHWYECKHX BEIIECTB M ypaBHEHUN
XMMHMYECKHUX PEAKLMM, U3rOTaBIMBaTh MOJEIINA MOJIEKYJ OpraHU4eCKUX
BEUIECTB ISl MIUIFOCTPALMU MX XUMHUYECKOTO U IPOCTPAHCTBEHHOIO

CTPOCHHA




1.5

ChopMUpOBaHHOCTh ~ YMEHHMU  yCTAaHABJIMBaTh  IPUHAIJICIKHOCTH
HU3YUCHHBIX OPraHMYCCKUX BCHICCTB IO HUX COCTAaBy M CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymre) coeAuHEHUuM  (YrJieBOIOPOIbI,
KHUCJIOPOA ¥ a30TCOACp)KAIMe COCAMHEHUS, BBICOKOMOJICKYIJISPHBIC
COCJIMHEHUs), J1aBaTh WM  Ha3BaHUs IO  CHUCTEMATUYECKOU

nomenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTH YMEHHUS OINpPENesaTh BUIbl XUMUYECKOW CBSI3U B

OpPraHMYECKUX COeIMHEHUAX (OIMHAPHBIE U KPATHBIC)

1.6

ChopmupoBaHHOCTP YMEHHS MNPHUMEHSATH: [OJIOKEHUS  TEOPUHU
cTpoeHusi opranudeckux semiectB A.M. BytiepoBa anst oObsicHEHUS
3aBHCHMOCTH CBOWCTB BEILIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpaHCHUA MACChl BCUICCTB

VYTI1eBOIOPO/IBI. Kucnoponconepxarue 51 a30TCOJEpIKAIIHEC

OpPraHn4CcCKUC COCAMHCHUA. BBICOKOMOJICKyJISIpHBIC COCAMHCHU

2.1

ChopmupoBaHHOCT, YMEHUW TPUBOJIUTH TPHUBUAIBHBIC Ha3BaHUS
OTJIETbHBIX OPTraHMYECKUX BEIIECTB (ITUJICH, MPOMUJICH, alleTUJICH,
STWJICHTIIUKOJb, TIUIEepuH, ¢GeHon, GopMaiIbAeTul, aleTalbAeri,
MypaBbUHAs KHCIIOTa, YKCYCHas KHCIIOTa, OJEHMHOBas KHCIOTA,
CTCapUHOBAsl KHUCIIOTA, TIIOKO3a, (PYKTO3a, Kpaxmal, IeJUTJI03a,

TJIAIIAH)

22

ChopmupoBaHHOCT, yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(hU3MYECKHe W XUMHUYECKHE CBOWCTBA THIUYHBIX MPEACTABUTEICH
pPa3IMYHBIX KJIACCOB OPraHWYECKHWX BEIIECTB (METaH, 3TaH, JTHIICH,
MPOMWICH, areTuieH, OyraaueH-1,3, merwnOyraauen-1,3, OeHzod,
METaHOJ, ATAHOJ, ITUJICHTINKOIb, TIHIECPUH, (EHOJ, aleTalIbIeTH]I,
MypaBbHMHAsI M YKCYCHasl KHCIIOTBI, TJIFOKO3a, KpaxMmaj, IIeJUTI0J03a,

aMUHOYKCYCHasl KUCJIOTa)

23

ChopmupoBaHHOCT YMEHHS WLIIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXIy  TUIWYHBIMU  TPEACTABUTEISIMA  PA3JIUYHBIX  KJIACCOB
OpPraHUYECKUX BEIIECTB YPABHEHUSIMUA COOTBETCTBYIOIIUX XUMUYECKUX

PEaKIHii C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT

24

CdopmMHpoBaHHOCTH YMEHUS XapaKTepu30BaTh HCTOYHUKHI
YIIEBOAOPOAHOTO ChIPbs (He(Th, MPUPOIHBINA Ta3, yroib), CHOCOOBI UX

nepepadoTKU U MPaKTHYECKOE IMPUMEHEHHUE MTPOAYKTOB MEPEePadOTKH

XUMUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHUI BIaIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOI'0 MO3HAHUA, UCIIOJIB3YCMbIX B XUMHUHU NIPHU U3YUCHUU




BEUIECTB U XHMMHYECKUX sBIEHUN (HaOmiofeHue, W3MEpPEHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), MCIIOJIb30BaTh CHUCTEMHbIE
XUMHYECKUE 3HAHUS I NPUHATHS PELNIEHUA B  KOHKPETHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEHICCTBAMU U UX MPUMCHCHUCM

32

ChopmupoBaHHOCTh yMEHHI COOMIOAATh TMpaBWia IOJIb30BaHUS
XUMHYECKON TOCyIoi W 1abopaTOpHBEIM O0OpYIOBaHHEM, a TaKKe
MpaBujia 0OpaIlleHUs ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU

110 BBIIIOJIHCHUIO na6opaTopHHx XUMHUYCCKUX OIIBITOB

3.3

ChopMHPOBAaHHOCTh YMEHUI TIAHUPOBATH M BBITIOJIHITH XUMUYCCKUN
AKCIEPUMEHT (TPEBpaAIEHUsI OPTAHUUECKUX BEIIECTB MPU HAIPEBaHUH,
MOJTy4CHHE 3TUIICHA M U3yYCHUE €ro CBOMCTB, KAUECTBEHHBIC PEaKIHU
OpPraHMYECKUX BELIECTB, JEHATypalus OEJKOB IIpU HarpeBaHHH,
[[BETHBIC PEAKIMU OCIKOB) B COOTBETCTBHU C MHPABHIAMH TEXHHUKU
0€30MacHOCTH TpH OOpaIIeHWH C BEIIECTBAMH H J1TAOOPaTOPHBIM
000pyIOBaHUEM; NPEACTaBIISATh pe3yJbTaThI XUMHUYECKOTO
JKCIiepuMeHTa B (OpMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIUX

peakuuii 1 GopMyIUPOBATH BBIBOIBI HA OCHOBE ATHX PE3yJIbTaTOB

3.4

ChopMupoBaHHOCTh YMEHHI MPOBOAUTH BEIYUCICHUS TI0 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU
MIPOJYKTa PEaKLUU [0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO

U3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEaKIIUH)

3.5

CdopmupoBaHHOCTH YMEHUI KPUTHYECKU aHaM3UPOBaTh
XUMHUYECKYI0 HHGOpPMAIUIO, MOITYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb HTEpHET U Apyrue)

3.6

ChopMupoBaHHOCTh yMEHUH COOJMIOAATh TMPABUIIa SKOJOTHMUYECKH
11eJ1ec000pa3HOro MOBENEHUS B OBITY M TPYAOBOH NEATEIBHOCTH B
LEISIX COXPAaHEHHUs CBOEro 3JI0pPOBbS M OKPYXAlOUIEH HpUpPOAHON
Cpeabl, OCO3HaBaTh ONACHOCTb BO3JEHCTBMS Ha JKUBBIE OpPraHU3MbI
OIpeNIeIEHHBIX OPraHUYECKUX BEILIECTB, OHUMAasl CMBICH IOKa3aTess
ITAK (upenenbHO JAONYCTUMOM — KOHIEHTpAlUH), MOSCHATH Ha
npUMepax CHocoObl YMEHBIICHHS U TMPENOTBPAIIECHUS HMX BPEIHOTO

BO3,I[€fICTBH$I Ha OpraHu3M 4YCJIOBCKA

11 KITACC

Kon
MpoBePAEMOro

IIpoBepsiemble nmpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbI CPeIHero 00111ero 00pPa3oBaHuA




pe3yJibTaTa

1

TeOpeTquCKHeOCHOBBIXHMHH

1.1

Bnagenue cucteMoll XMMMYECKHMX 3HAHMM, KOTOpas BKIIOYAcCT:
OCHOBOIOJIArarolue  MOHATUSA  (XMMUYECKUH  DJEMEHT,  aToM,
3JIEKTPOHHAs 000J104Ka aToMa, -, p-, d-3IEKTPOHHBIE OpOUTAIHN AaTOMOB,
WOH, MOJIEKYJa, BaJCHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XMMHMYECKas CBS3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIN
00bEM, KpUCTAJUIMYECKAas pEHIETKA, TUIBl XUMHUYECKUX peaKui
(OKHCIUTENIBHO-BOCCTAHOBUTENbHbBIE, 3K30- M SHAOTEPMHUYECKUE,
pEeaKkIM¥ MOHHOTO OOMEHa), pacTBOP, IEKTPOJIMTHI, HEIIEKTPOJIUTH,
NIEKTPOJINTUYECKAsT JUCCOLMALNSA, OKHCIUTENb, BOCCTAHOBHUTEID,
CKOPOCTb XMMHMUYECKON peakluu, XMMHUECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHs 3JIEKTPOJUTHUYECKON aucconuanuy, llepuoguueckuit
3akoH J[.1. MenzeneeBa, 3ak0H COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUH S3bIK XUMHH, (PAKTOJIOTHYECKHUE CBEICHHS O CBOMCTBAX,
CoCTaBe, MONYyYCHHMH U O€30IaCHOM HCIOJIb30BAHUU BAKHEHIINX
HEOPraHMYECKUX BEUIECTB B OBITY M INPAKTHUECKOW JesATEeIbHOCTH

YCJIOBCKA

1.2

ChopmupoBaHHOCT, yYMEHMI BBISBIATH XapaKTepHble MPU3HAKH U
B3aUMOCBSI3b HM3YYCHHBIX MOHSATHH, NPUMEHSITh COOTBETCTBYIOIINE
MOHSATUSA TIPU ONHCAHUM CTPOEHUS W CBOMCTB HEOPTraHUYECKHUX
BEILIECTB W WX TMPEBpAICHUM; BBISABISATH B3aUMOCBSI3b XUMHUYECKHUX
3HAHUU c MOHSTUSIMH u MIpeICTaBICHUSIMU JPyTUX

CCTCCTBCHHOHAYYHLIX ITPECAMETOB

1.3

Brnanenue OCHOBHBIMM METOAAMH HAy4yHOT'O IIO3HAHUs BEIIECTB U
XMUMUYECKUX SBJICHUHA (HAONIOJEHWE, W3MEpEHHEe, DSKCIICPUMEHT,

MOJICTTUPOBAHUE)

1.4

ChopmupoBaHHOCT, yYMEHHN ONPEAENATh BaJICHTHOCTh M CTENEHb
OKHCJICHUSI XHMHMUYECKHX DJJIEMEHTOB B COCIUWHEHUSIX Pa3JIMUYHOIO
COCTaBa, BHJ  XUMHUYECKOM  CBs3M  (KOBAJICHTHAs, HOHHAs,
MeTaJlJTn4ecKasi, BOAOPOIHAs) B COCAUHEHUSIX, TUI KPUCTAILTUIECKON
pPEeMmIETKH KOHKPETHOTO BellecTBa (aTOMHasl, MOJEKYJspHas, MOHHas,

MeTaJTnYecKas)

1.5

CdopmupoBaHHOCTh YMEHUH OIpPEAENsaTh XapaKTep Cpelbl B BOIHBIX

pacTBOpax HEOPTraHUYECKUX COCTUHEHUI

1.6

ChopmupoBaHHOCT, ~ YMEHHS  KJIACCU(HUIMPOBATH  XUMHUYECKHE
peaKkuu Mo pa3IuYHbIM MpHU3HAKaM (YHUCTY M COCTaBY pearupyrouux

BEIIECTB, TEIUIOBOMY J(h(}eKTy peakmuu, W3MEHEHUIO CTeleHeH




OKHCJICHUA 3JICMCHTOB, 06paTI/IMOCTI/I p€aKuunu, Y4aCTHIO

KaTajau3aTopa)

1.7

ChopmupoBaHHOCT, YMEHUH  COCTABIATH YpaBHEHUS  peakiui
pa3IMYHbIX THUIOB, IOJHBIE M COKpAIlEHHBbIE YpPaBHEHUS peaKLUi
MOHHOTO 0OMEHA, YUUTHIBAsl YCIOBHS, PU KOTOPBIX 3TU PEAKIIUU UIYT

JI0 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUN MPOBOJIUTH PEAKLUH, MOATBEPKAAIOIINE
KAueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPTraHWYECKUX  BEILECTB,
pacro3HaBaTh OMBITHBIM MYyTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPTraHUYECKUX BEIIECTB

1.9

ChopmupoBaHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTaHOBHUTEIBHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS

QJICKTPOHHOTI'O OajaHca 3TUX peaKHI/Iﬁ

1.10

ChopmupoBaHHOCT, yMEHUH OOBSICHATH 3aBUCHUMOCTb CKOpPOCTH

XMUMHYECKON PEaKIiy OT Pa3INUHBIX (JaKTOPOB

CdhopMupoBaHHOCTE ~ yMEHUH  OOBSCHITH  XapakTep  CMEIICHUs
XUMHUYECKOTO PABHOBECHUSI B 3aBUCUMOCTU OT BHEIIIHETO BO3/IEHCTBUS

(npunnun Jle larense)

O61ua;1 W HCOpraHNYCCKas XUMUA

2.1

CdhopmupoBaHHOCT, YMEHHU pacKpbIBaTh CMBICH [lepuoamueckoro
3aKoHa J.W. Menneneena u JIEMOHCTPUPOBATH €ro

CUCTCMATU3UPYIOIIYIO, O6’b$ICHI/ITeJ'II>Hy10 n MMPOTHOCTUYICCKYTO

GbyHKIUH

22

CdhopmupoBaHHOCTH YMEHUH XapaKTePU30BaTh FICKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB 1—4 mnepuonoB Ilepuoamyeckoii
CUCTEMBbI XUMHUYeCKUX »djemeHToB J[.M. MeHneneeBa, HCIOIb3ys
MOHATHSI  «S-, p-, d-DIEKTPOHHBIC OPOUTAINY), «IHEPTrEeTUUICCKUEC
YPOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  HU3MEHEHHS  CBOMCTB
XUMUYECKHUX DJIEMEHTOB U WX COCAWHEHUN IO TIEpHOoJaM U TPYIIaM

[Tepuonuueckoit cucteMbl xumuueckux sneMenToB .M. MenpaeneeBa

23

CchopMupoBaHHOCTh yMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE
XMMHUYECKHE CBOMCTBA HEOPTaHMYECKUX BEIECTB Pa3IMYHbIX KJIAcCOB,
NOJTBEPXkKaTh  CYLUIECTBOBAHME  TIE€HETHMUYECKOW  CBSI3M  MEXIY
HEOPraHMYeCKUMHU  BEIECTBAMH  C  IIOMOILIBIO  YypaBHEHUH

COOTBETCTBYIOIIMX XMMUYECKUX PEaKLIUN

24

ChopMHpPOBaHHOCTh ~ YMEHHH  yCTAHAaBIMBATh  IPUHAIC)KHOCTH

HEOpPraHMYECKHUX BEIIECTB IO MX COCTAaBY K ONPEIEIEHHOMY KIaccy




(rpymme) coenrHeHUN (MTPOCTHIE BEIIECTBA — METAIIBI U HEMETAJLIbI,

OKCHJbI, OCHOBAaHMs, KUCJIOTHI, aM(bOTepHBIe TUAPOKCUDI, COJ'II/I)

2.5

ChopmupoBaHHOCT, YMEHUN HCIOJIB30BaTh XMMHUYECKYI0 CHMBOJIUKY
JUIS  COCTaBlieHUsT (OpMYyN BEIIECTB W ypaBHEHUH XUMHUYECKUX
peaknuii, cuctematndeckyro HomeHkaaTypy (IUPAC) u TpuBuambHbIC
Ha3BaHMs OTHEIBHBIX HEOPraHMYECKUX BelIeCTB (yrapHblii Tas,
YIJIEKUCIIBIA Ta3, aMMHaK, Trali€Has W3BECTb, HETall€Has W3BECTb,

MUTHEBAs COJA, MUPUT U APYTHE)

2.6

ChopMHUpOBaHHOCT, YMEHHH XapaKTepu30BaTh (OIMHUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTAHMUYECKUX BEIIECTB PA3TUYHBIX KIIACCOB,
MOATBEPKIATh  CYIICCTBOBAHHE  TEHETUYCCKOW  CBS3U  MEKIY
HEOPraHMYECKUMHU  BEIIECTBAMH  C  TIOMOILIbIO  YpaBHEHHH

COOTBCTCTBYIOIIUX XUMHUUCCKUX peaKHI/Ifl

2.7

ChopmupoBaHHOCTH YMEHHI MIAHUPOBATH M BBIMOJHITH XUMHUYECKHIMA
SKCIIEPUMEHT (pa3jioKeHHE IEpOKCHUIa BOJOpOJAa B IPUCYTCTBUU
KaTajau3aTopa, OINpEAeJeHUE CPEeIbl PaCTBOPOB BEIIECTB C IOMOILBIO
YHUBEPCAIBLHOTO HWHIUKATOpa, BIUSHUE Ppa3IUYHBIX (HAaKTOPOB Ha
CKOpPOCTh ~XMMMYECKOH peakIHH, peakuud HOHHOrOo OOMeHa,
KayeCTBEHHBIC PEAKLUU Ha Cynb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHHS, pEIIeHHE HKCIEPUMEHTaJIbHBIX 3a/ad MO0 TeMaM
«Metamne» u «HemeTanabsl») B COOTBETCTBUU C MPaBUJIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalIeHHH C BEIIECTBAMU U J1IaOOPATOPHBIM
000pyIOBaHUEM; MIPE/ICTaBIISTh pe3yJIbTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3amucH YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE ATHX PE3yJIbTaTOB

2.8

CdopmupoBaHHOCT, yMEHUIN cOOJIOAaTh TMpaBuUiia MOJIb30BAHUA
XUMHYECKON TOCyIol M J1abopaTOpHBIM OOOPYAOBaHHMEM, a TaKXKe
MpaBWIa OOPAIEHUS C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIHUSIMHU

110 BBIIIOJIHCHUIO na6opaTopHHx XUMHUYCCKUX OIIBITOB
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ChopMupoBaHHOCTb ~ YMEHMM  XapakTepu3oBaTh  XMMHUYECKHE
IIPOLIECCHI, JIEKALIUE B OCHOBE IPOMBILIUIEHHOIO IOJIyYE€HUSI CEpHOMU
KHCJIOTBI, aMMHaKa, a Takke CHOPMHUPOBAHHOCTb MPEACTABICHHUN 00
OOIMX HAyYHBIX MNPUHOMANAX H  OKOJIOTHYECKUX  mpoliemax

XUMHUYCCKOT'O ITPOMU3BOACTBA

XUMUS U )KU3Hb. PacyéTel

3.1

ChopMHUpOBAaHHOCTH TMPEACTABICHUNH O XWMHUYECKOW COCTAaBIISIONICH

CCTCCTBCHHOHayIIHOf/'I KapTUHbBl MHpPA, PpPOJIU XUMHU B [MO3HAHUH




ABJICHUM HOpPUPOIBI, B (POPMUPOBAHUM MBIIUIEHUS M KYJIbTYpHI
JTUYHOCTH, €€ (YHKIMOHAIBHOW T'PaMOTHOCTH, HEOOXOIUMOM st
pelIeHs] MPAKTUYECKUX 3aJad M HKOJOTMYECKH OOOCHOBAHHOIO

OTHOIIIEHUS K CBOEMY 370POBBIO U MIPUPOIHOM cpesie

3.2

CdopmupoBaHHOCTH YMEHUI KPUTHYECKU aHaM3UPOBaTh
XUMHUYECKYI0 HHGOpPMAIUIO, MOITy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHHKAIUH, ceTh VIHTEpHET U Ipyrue)

3.3

ChopmupoBaHHOCT, yMEHMH COOMIOATh TPaBHUJIA JKOJIOTUYECKU
1€JIeCO00Pa3HOr0 TMOBENEHUS B OBITY M TPYAOBOH JEATEIHHOCTH B
LEISIX COXPAHEHUS] CBOEro 3[0POBbS U OKPYKAIOIIEH NPUPOIHOU

cpelsl

3.4

Oco3HaBarthb OITIaCHOCTb BOSHCI;'ICTBHH Ha  JKHUBBIC OpraHnu3Mbl
OHpGI[CJ'IéHHBIX BCHICCTB, ITIOHKMMas CMBICII ITIOKAa3aTCJIsd HHK, IIOACHATH
Ha IMpuMepax CITOCOOBI YMCHBIICHUS U MPCAOTBPAIICHUA UX BPCAHOIO

BOBI[GI\/'ICTBI/IH Ha OpraHu3M YCJIOBCKaA

3.5

CdhopMupoBaHHOCTB YMEHHUU IIPOBOAUTH BBIUHCIICHUS C
HCIIOIb30BAHUEM TIOHATHS «MaccoBas [JOJIsI BEIIECTBA B PaCTBOPE»,
OOBEMHBIX OTHOLICHHM Ta30B MPH XHUMHUYECKUX PEAKIUAX, Macchl
BellecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIUU BEILIECTB,
TerioBoro 3¢ dexra peakuu Ha OCHOBE 3aKOHOB COXPAHEHMS MAaCChI

BCHICCTB, MPCBPAICHHA U COXPAaHCHUS SHCPIUH




ITPOBEPAEMBIE 2JIEMEHTBI COOEP KAHUSA

10 KITACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

TeopeTquCKHe OCHOBBI OpFaHquCKOﬁ XHUMHUHU

1.1

HpenMeT OpFaHquCKOﬁ XUMHUHU: €€ BO3HHKHOBCHHC, PAa3BUTHC U 3HAYCHHC B
IMOJIYYCHHUH HOBBIX BCHICCTB W MATCPUAJIOB. Teopml CTPOCHUSA OPTraHUYCCKUX

coequHennit A.M. byTiepoBa, €€ OCHOBHBIE TOJIOKEHUS

1.2

CrpyktypHble (OpMYyNIBl OpraHMYECKHMX BelecTB. ['OMOJOTHS, H30MEpUs.
XuMHu4eckasi CBSI3b B OPraHMYECKUX COCIMHEHMSIX — OJIMHAPHBIE U KpaTHBIC

CBA3U. HpeI[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(bI/IKaI_II/II/I OpPraHu4YCCKUX BCIICCTB

1.3

Homenknarypa opraHuyeckux COEAMHEHHH (cucTeMaTHdecKasl) U TPUBHAJIbHBIC

Ha3BaHUS BOXKHEHIIIMX HpeHCTaBHTeHeﬁ KJIACCOB OPraHNUYCCKUX BCIICCTB

YrieBoaopoibl

2.1

ANKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUI P, Mertan u 3TaH — HpOCTCfII.HHC
NpeaACTaBUTCIIN AJIKAHOB! (bHSquCKI/Ie W XHMHYSCKHE CBOMCTBA (peaKI_II/II/I

3aMCIICHUA U FOpeHHH), HaxXOXXIACHUC B ITPUPOAC, MMOJYUCHUC U TIPUMCHCHUC

22

ANKeHBI: coCcTaB H CTPOCHHC, TOMOJIOTHYECKUI P, OTHNEH H MIpOIMUIICH —
HpOCTGfIH.IHC MNpeACTaBUTCIIN AJIKCHOB! (1)I/I3I/IIICCKI/IC W XUMHUYECKHE CBOMCTBA
(peaKI_[I/II/I TUApUpOBaHusl, TaJOICHUPOBAHHA, TUApaTallud, OKUCIICHUA H

HOJ'II/IMepI/ISaI_[I/II/I), MOJTY4YCHUC U IPUMCHCHUC

23

Ankaauensl: OyraaueH-1,3 wu MetwnOyraaueH-1,3: cTpoeHue, BaxHEWIIHNe
XMMHYECKHE CBOICTBa (peakuus noaumepusanuu). [lonydeHne cuHTETHYECKOTO

KaydyKa U pe3uHbI

24

AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHsI, TOMOJIOTMYECKUH psill. ALlETUIIEH —
NPOCTEUIINI TIPEACTAaBUTENb AaJKHHOB: COCTaB, CTPOCHHUE, (U3NYECKHE U
XMUMHYECKHE CBOMCTBA (PEaKLMK THAPUPOBAHMS, FAJIOTEHUPOBAHUS, THIpATaLlUH,

TOpPEeHHs ), TOJyYeHUE U MTPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHMe, (U3MYECKHME M XUMHUYECKHE CBONCTBA
(peakuuy raJloreHMpoBaHMs U HUTPOBAHU ), IOJyYEHUE U NIPUMEHEHHE. ToITyor:
COCTaB, CTpoeHHe, (u3MyecKkMe M  XUMHUYECKHME CBOHCTBA  (peakiuu
raJJOTeHUPOBAHUS M HUTPOBAHM), MOJIY4YE€HHE M INpUMEHEHHe. TOKCHYHOCTb
apeHoB. ['eHeTHueckas CBA3b MEXIY YIJIEBOJOPOJAMH, MNPUHAIICKAILUMU K

Pa3JIMIHBIM KilIaCCaM

2.6

[IpupoaHbIe HCTOUHUKH YTIeBOIOPOAOB. [IpupoiHEblii ra3 v MOMyTHbIE HEPTIHBIE




ra3sl. Hegtb u e€ npoucxoxaenue. CrnocoObl nepepaboTKu HePTH: MEeperoHka,
KPEKUHT (TePMHUYECKUH, KaTanuTUyeckuil), nmupoius. [IpoaykTel mepepaboTKu
He(TH, X MPUMEHEHHE B INPOMBIIUIEHHOCTH M B ObiTy. KameHHBI yronp u

MIPOAYKTHI €T0 MepepadoTKH

Kchopoacozlepn(amHe OpPraHN4YCCKHUEC COCANHCHUA

3.1

[IpenenpHble OJHOATOMHBIE CIIUPTHL. METaHO U ATAHOI: CTPOEHHE, (hH3HUECKUe
M XHMHYECKHME  CBOWCTBa  (peakuMM C  aKTUBHBIMH  METaJJIaMu,
raJIor€HOBOJIOPO/IAMH, TOpPEHHUE), IMpUMEHEHHE. BoIOpoIHbBIE CBS3M MEXKAY
MOJIEKYJIaMH CIIUPTOB. JleficTBME METaHOJIa U 3TaHOJIa HA OPraHU3M 4YeJIOBEKa.
MHoOroaTtoMHbI€ CIUPTHI. DTUICHIJIMKOIb U TIUIEPUH: CTPOCHHE, (PUBNUECKUE U
XUMUYECKUE CBOWCTBA (B3aUMOJEHCTBUE CO  MICJIOYHBIMH  METaJJIaMU,
KaueCTBEHHAsl peaklsi Ha MHOTOATOMHBIE CHUPTHI). [leficTBUe Ha opraHusm

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIIALOCPUHA U OTHJICHTJTIMKOJIA
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®enou: CTPOCHHUC  MOIJICKYJIbI, (1)14314%01(1/16 n  XHMHYCCKHUC CBOICTBA.

Tokcuunocts enomna. [Ipumenenue denona

3.3

Anbaeruapl U KeToHbl. DopMalbIeru, aleTalbIerua: CTpoeHUE, GU3HIECKUE 1
XUMHUYECKHUE CBOMCTBA (pEaKI[MU OKHUCIICHUS U BOCCTAHOBIICHMSI, KAUeCTBEHHBIC

peaxkiuun), NoJly4eHrue U NPUMEHEHUE

3.4

OAHOOCHOBHBIE TpeAEIbHbIE KapOOHOBBIE KUCIOTH. MypaBbHUHAs U YKCyCHas
KHUCJIOTBI: CTPOCHHUE, PU3NUECKUE M XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIHE IS
Kjlacca KHUCJIOT, peakius dSTepuuKanuu), IMOJIy4eHHe U IMPUMEHEHHUE.
CreapuHoBasi U OJIEMHOBAs KHMCJIOThl KaK MPEJICTABUTENM BBICIIUX KapOOHOBBIX

KHCIOT. Mbllla KaK COJIH BBICIIIMX Kap60HOBBIX KHCJIOT, X MOIOIICC HeﬁCTBHC

3.5

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
s¢upoB. Kupel. ['maponus xupos. [Ipumenenue xupoB. buonornyeckast ponb

KHUPOB

3.6

VYrneBoabl: cocTaB, KiacCHU(PHUKAIUS YIIIeBOAOB (MOHO-, TU- U MOJUCAXapPHUIbI).
I'moko3a — mpocTedmmii MOHOCaxapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI,
¢bu3nueckre U XUMUYECKUE CBOMCTBa (B3anumoeiicTBue ¢ ruapokcuaoM meau(Il),
OKHUCJICHHE aMMHa4yHbIM pacTBOpoM okcuga cepedpa(l), BoccraHoBieHwue,
Opo’keHHE TJIOKO3bl), HAXOXKJIEHHE B TMPUPOJE, MPUMEHEHHEe, Ouoorhyeckas
posb. DotocunTe3. PpyKTO3a KaK U30MEpP TIIOKO3bl. Kpaxman u nesnnroiio3a Kak
npupoaHble nonuMepsl. CTpoeHHe Kpaxmaiaa M LeJUTioNio3bl. DPu3ndeckue u

XHUMHYECKHE CBOMCTBA KpaxmaJia (FI/I,I[pOJ'II/I3, Ka4CCTBCHHAA pCaKusd C I/IO,I[OM)

A30TCOI[ep)KaH_II/Ie OpPraHN4YCCKHUEC COCANHCHUA

4.1

AMMHOKHCIOTEI KakK aM(bOTepHBIC OpPraHu4YCCKUC COCAMHCHHA. dusnyeckue u

XUMUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha MpUMepe MHIMHA). buonorunueckoe




3HAa4YCHUC aMHUHOKHCIIOT. HGHTI/II[BI

4.2

benku kak NpUpPOIHBIE BBICOKOMOJEKYNSpHble coenuHeHus. IlepBuuHas,
BTOpPUYHAs U TPETUYHAsl CTPYKTypa OE€NKOB. XMMHUYECKUE CBOMCTBA OEIKOB:

TUAPOIIN3, ICHATYpalusl, KAaUeCTBEHHBIC PEaKIIUU Ha OeJIKU

BBICOKOMOJ'IeKy.]'IHpHBIe COCINHCHUA

5.1

OCHOBHBIE TIOHATHS XWUMUH BBICOKOMOJICKYJISIPHBIX COCHHHCHHﬁZ MOHOMCED,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDL MMOJIUMCPU3alU, CPCAHAA MOJICKYJISIpHAA
macca. OCHOBHEIC MCTOJAbI CHHTE3d BBICOKOMOJICKYJIAPHBIX COC,I[I/IHGHI/Iﬁ -

noJIuMepu3anus U IMOJIMKOHACHCAIUA
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OKCIIepUMEHTAIbHBIE METOABl M3Y4YEHMsI BEIIECTB U HUX IPEBpalLlCHUIL:
03HaKOMJIEHHUE C 00pa3liaMy MIPUPOAHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,

Kay4dykoB. [losrydeHne CHHTETHYECKOT0O KaydyKa U pEe3UHBI

11 KIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

TeOpeTI/I‘leCKI/Ie OCHOBBI XUMHH

1.1

XUMHYECKUH 371eMeHT. AToM. SInpo atoma, M30TOIBI. DJIEKTPOHHAs 000JI0YKa.
DHepreTuvyeckrue ypoBHH, MOAYPOBHU. ATOMHBIC OpOUTANH, S-, p-, d-IJIEMEHTHI.
Oco0eHHOCTH paclpeieNICHUs] MIEKTPOHOB MO OPOUTAISIM B aTOMax JIEMCHTOB

MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpaLIKsi aTOMOB

1.2

IIepnonnueckuit 3axoH u lleproanyeckas cuctema XMMU4ECKUX 31eMeHToB J[. 1.
MenpeneeBa. CBsa3p nepuoanyeckoro 3akoHa M llepmommueckoil cuctemsl
XUMHUYECKHUX IeMeHTOB J[.M. MenzeneeBa ¢ COBpEMEHHONW TEOPHUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMMMUYECKHUX DJJIEMEHTOB U
00pa3yeMbIX UMH MPOCTBIX M CIOXHBIX BEIIECTB IO TpyHIaM M IEpPUOJaM.

3HaueHHUE MNEPUOANYICCKOI'O 3aKOHA B PA3BUTUN HAYKH

1.3

Ctpoenne BemiecTBa. XHUMHYECKas CBA3b. BHABl XUMHUYECKOM  CBSI3M
(KoBajJieHTHAs HEMOJSIpHAsT M TOJspHAsi, WOHHAs, MeTauinyeckas). HoHbI:
KaTHUOHBI M aHWOHBL. MeXaHu3MBbl 00pa30BaHUs KOBAJICHTHOW XUMHUUYECKOU CBSI3U

(0OMEHHBIN U TOHOPHO-AaKIENTOPHBIN). BonopoaHas cBs3b

1.4

BanentnocTs. BHGKTpOOTpI/IHaTCJ'IBHOCTB. CTeneHb OKHCIICHHS

1.5

BemecTBa MONEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. THIBI KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTH CBOMCTBA
BEIIECTB OT THUINA KPUCTALIMYECKOM pemérku. IloHsATHE O AuMCIEepCHBIX

cucremax. McTtuHHBIE U KOJUIOUAHBIC PACTBOPEIL. MaccoBas J0JI1 BCIICCTBA B




pacTBope

1.6

KJ'IaCCI/I(l)I/IKaI_II/IH HCOPIraHUYICCKUX COCHHHCHHﬁ. HOMCHKHaTypa HCOPraHU4ICCKUX

BCHICCTB

1.7

XumMmuueckas pcaKuus. KJ'IaCCI/I(bI/IKaI_[I/IH XUMHNYCCKHUX peaKHI/Iﬁ B
HeOpFaHquCKOﬁ n OpFaHquCKOﬁ XHMHHU. 3aKOH COXpaHCHUA MACChl BCIICCTB,

3aKOH COXPaHCHHA U NPCBPALICHUA SHCPIUH ITPU XUMUUCCKUX PCAKIHUAX

1.8

CkopocTb peakiui, e€ 3aBUCUMOCTb OT Pa3IU4HbIX ()aKTOPOB

1.9

O6paTI/IMI>Ie pEaKuuu. Xumuaeckoe PaBHOBCCHUC. (DaKTOpBI, BIIMAIONINEC Ha

COCTOsIHME XUMU4ecKkoro pasHosecus. [Ipunnun Jle [larense

1.10

9J'IeKTpOJ'II/ITI/I‘ICCKa$I Jucconuanmus. CusbpHbIe U cla0bIe QJICKTPOJIUTHI. Cpe/:[a
BOOHBIX paCTBOPOB BCIICCTB: KUCJIas, HGfITpaHBHaH, mCJI04YHas. PeaKLII/II/I HOHHOI'O

oOMeHa

OKHCIUTEIRHO-BOCCTAHOBUTEILHBIC pcakunun

Heoprannueckas xumus

2.1

Hewmerannel. Ilonoxenue Hemeramios B [lepuoaudeckoil cucreMe XMMHUYECKUX
anemeHToB JI.M. MenneneeBa u 0COOCHHOCTH CTpOoeHMs aToMoB. Dusnueckue

CBOMCTBa HEMETAIJIOB. AJ'IJ'IOTpOHI/IH HEMCTAIJIOB (Ha MMpuUMEPEC KUCIJI0POaa, CCPLI,

dbocdopa u yrieposa)

22

XUMHUYECKHE CBOWCTBA BaXXHEUIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dbochopa, yriepoma W KpEeMHHs) HW = HMX  COCOUHEHUH  (OKCHIIOB,
KHUCJIOPOACO/ICPKAIINUX  KUCIIOT, BOJOPOJHBIX coeauHeHui). [IpruMeHeHne

Ba)KHEHIIINX HEMETAJIJIOB M MIX COC,I[I/IHCHI/Iﬁ

23

Meramnsl. Ilonoxenue MeramioB B llepuogumdeckodl cucreMe XUMHUYECKHUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHMSI FIEKTPOHHBIX 000JI04YEK
atroMoB MetaioB. O0mue gusnueckue cBoiictBa MeTauioB. CriaBbl METAJLIOB.

DNEKTPOXUMHUECKUHN Psii HAPSYKEHUI METaJlJIOB

24

XUMHUYECKHE CBOMCTBA BAXKHEWMIIUX METAJUIOB (HATPUM, KalMil, KaJbLIMA,
MarHui, aJllOMUHUHN, ITUHK, XpOM, JKeJIe30, Meb) M UX coeauHeHui. OO0mme

CITOCOOBI MMOJIYYCHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6BITy U TCXHHUKC

2.5

I'eneTnueckas CBA3b HCOPTaHUYCCKUX BCHICCTB, MPUHAAJICIKAININX K pa3JIMYHbIM

Kj1accaM

XUMUS U KU3HD

3.1

Ponp xumMum B oOecrieueHUM HKOJOTUYECKOM, SHEPreTHUEeCKOM W MHUIIEBOM
0€30MacHOCTH, Pa3BUTHH MeAULIMHBL. [lOHATHE O HAy4YHBIX METOJAaX MO3HAHUS

BCIICCTB U XUMHUYCCKUX peaKuHﬁ

32

[IpencraBnenust 00 OOUIMX HAayYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOTYyYEHHS




BayKHEHIITNX BCIICCTB. Yenmosek B MHUPE BCHICCTB U MATCPUAIIOB: BaKHEHIIINE
CTPOUTCIIBHBIC MAaTCpUalibl, KOHCTPYKIMOHHBLIC MAaTCpHaJIbl, KpaCKH, CTCKJIO,
KCpaMuKa, MAaTCpuaJibl IJId SJICKTPOHHUKH, HAHOMATCPpHAJIbl, OPraHUYCCKHUEC U

MUHEpaJIbHbIE YA0OpeHNUs

33

XuMuUsT W 30pOBbE UEJOBEKa: TNpaBWiIa HCIHOJIb30BAHUS JIEKAPCTBEHHBIX
MperapaToB, MpaBuiia 0€30MaCHOTO HCIIOIB30BAHHUS ITPETIAPATOB OBITOBOM XUMHH

B HOBCGHHCBHOﬁ KHU3HU




YYEBHO-METOAMYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O
IMTPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbLI U YUEHUKA

* Xumus. 10 knacc. 'abpuensn O.C., OctpoymoB WN.I'., Cnaakos C.A. AKmoHepHoe
obmectBo «M3marenpcTBO «IIpocBemenue» * Xumus. 11 knacc. 'abpuensu O.C.,
OctpoymoB W.I"., CnagkoB C.A. AkimoHepHoe o01mecTBo «I3marenscTBo
«IIpocsemieHue

METOJUYECKHUE MATEPUAJIbI JUIA YUUTEJIA

- UHopManmoHHO-MeTOIUIeCKOe TUCHhMO 00 0COOCHHOCTSX MPEIo1aBaHuUs
ydaeOHoro npeameta « Xumus» B 2025/2026 yueoHOM roay https://edsoo.ru/wp-
content/uploads/2025/08/himiya.pdf

- MeTtoauueckue peKOMEH Ay 10 U3y4eHHIO TeMbl «OKUCIUTENbHO-
BOCCTAHOBUTEIIbHBIC PEAKIIUN» B IIKOJIBLHOM Kypce xumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya o v_r.pdf

- YuebHo-MeToanueckoe o0ecreyeHue MpoLeccoB NPenoJaBaHus XUMUH, OMOJIOTHH,
($U3HKY HA YPOBHSIX OCHOBHOTO OOIIETO M CpeaHEro o01ero 00pa3oBaHus ¢
BKJIFOUCHUEM JIOTIOJIHUTEILHOTO MHKEHEPHOTO KoMIIOHEeHTa (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop inzhenernyj komponent.pdf

- baHk 3aanuii U1 TEKyIIEero OIEHUBAHUSA 10 YYEOHOMY MpeaMETy « XHUMUS»
(2024r.) https://edsoo.ru/wp-content/uploads/2025/02/bank zadanij himiya ooo .pdf

- Meronndeckue peKOMEHIAINH M0 CO3/IaHUI0 KIIACCOB TEXHOJIOTHYECKOTO U
€CTECTBEHHO-HAay4YHOTO MPOQHIIEH U KJIACCOB C YIIyOJIeHHBIM H3y4YeHHUEM
MaTeMaTuKH, (GU3UKH, XUMUH, OMOJIOTHH B 00IIe00pa30BaTEILHBIX OPTaHU3AIMIX C
MCIIOJIb30BaHUEM MHPPACTPYKTYPBI, CO3IaHHON B paMKax HAIIMOHAJIBLHOTO MPOEKTa
«O6pazoBanue» (KBantopuymsl, [T-xkyos1, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wp-

content/uploads/2025/09/mr_sozd klassov_tehnol i _en profilej 2025.pdf

- MeToanueckue pekoMeHnauun. Opranusanus B3aumoaeiicteus “llkona — By3 —
npeanpusitue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh v p 2025.pdf

[MND®POBBIE ObPA3OBATEJIbHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET - BUBJIMOTEKA IIOK https://mounypoku.pd/ - 'JIOBAJI-JIAB
https://globallab.ru
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