MyHUIHTIATBHOE aBTOHOMHOE 00111e00pa3oBaTe/IbHOE YUPEKIACHHE
«Cpennsis obmeobpaszoBarenbHas mKosa No24»
(MAOY «COIII Ne24»)

«COT'JTACOBAHO» «COI'JTACOBAHO» / e KYTBEPXKIAIO»
Pykosoautens [IIMO yuutesneit 3amecturens aupektopa no YBP Jnpextop MAQOY «COLL Ne24»

€CTEeCFBEHHOHAYYHOTO [IHKJIa «COLL Ne24» § / M.B.3aiigynuna
gzzé?i 0.10. Musuna T.B. Pyaesa 38|
ITporokof Nel or 28.08.26 rona 2808.2026 rona S

IMpuka3 Ne305-]1
01'31.08.2026 rona

/

NPAJTOXEHHUE
K OCHOBHO¥} OBIIEOBPA30BATEJILHOM ITPOI'PAMME
CPEJHEI'O OBHLIEI'O OBPA30OBAHUSI MAOY «COI Ne24»
MO YYEBHOMY IIPEJIMETY «XUMMUSI» (6a30BbI1ii ypOBEHB)

Cpox ocBOEeHHS IporpamMmbi: 2 roaa

Pa3paboTunk nporpaMmsl:
YUHTENIb XHMHH

Musuna O.JO.. seicmas KK

MO KpacHOTypbHHCK.,

2026 ron




HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 10 XMMHU Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny, TpebOBaHUN K pe3yilbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEbHOW MpPOrpaMMbl CPEIHEro o0Iero o0pa3oBaHUs
(®OIT  COO), npencraBiaeHHbix B DeaepaabHOM  TOCYAAPCTBEHHOM
oOpazoBatenpbHOoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
ydeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX opranuzamusx Poccuiickoi
denepariuy, peaU3ylOINIMX OCHOBHBIE 0OOpas3oBaTelbHBIE MPOrpaMMbl, U
OCHOBHBIX TonoxkeHud «Ctparerunm pa3ButTHhs BocnuTaHus B Poccuiickoit
O®eneparnuun Ha nepuon a0 2025 roma» (Pacnopsxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOMIOB K pa3pabOTKe MPOrpaMMbl N0 XMMHH, K OMPEICICHHUIO
oOmielt crpaTteruy 00y4eHus, BOCIUTaHUS U Pa3BUTHUSL O0YUYaIOIIMXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIN
koHuentyaisHble mnojiokeHus PI'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJIEH,
COJICp)KaHMsI, pPEe3yJabTaTOB OOy4YeHHS W TpeOOBaHWU K YPOBHIO IOATOTOBKHU
BBITTYCKHHUKOB.

XHUMUYECKOE o0Opa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHOM  OpraHU3alliy, SBISAETCS HEOTHhEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKHUT 3aBEpIIAIONIUM JTAaloM peaju3allid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYITUX
I[EJIOCTHOM CHUCTEME XHMMHUYECKOro o00pa3oBaHMs. OTH IIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHKS MHUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIOBEeKa, a TakKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0pOBBI0 WM TPHUPOAHOW cpeme. Peammsyercs XumMudeckoe oOpa3oBaHUE
0o0ydJaromuxcs Ha YPOBHE cpeaHero odiiero oopa3zoBaHUs CPeACTBaAMHU Y4eOHOIO
npeamMera «XUMUS», COJEPKAHUE M TOCTPOEHUE KOTOPOTO OIpPEACIICHbl B
MporpaMMe MO XUMHUH C Y4€TOM CHenu(PuKd HayKu XUMUU, e€ 3HAYeHUs B
MO3HAHUU MPUPOABI U B MaTEPUATBLHOM KU3HU OOIIECTBA, a TaKXe C Y4ETOM
oOIUX I1eNled W TPHUHIMIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeHero obiiero oopasoBanus B Poccuiickoit deaeparumu.

XuUMHUS Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT OCOOYyI0 POJib B
COBPEMEHHOW IUBUJIM3ALMH, B CO3IaHUU HOBOH 0a3bl MaTepHalbHOW KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ] B (POPMHUPOBAHUE PALUOHATBHOIO HAYYHOTO MBIIIICHHUS,
B CO3/[aHUE IIEJIOCTHOI'O MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (PopMupyercs B XMMHUM Ha OCHOBE MOHUMAHUS
BEII[ECTBEHHOTO COCTaBa OKPYXAIOIIETO MUPA, OCO3HAHUS B3aMMOCBSI3U MEXIY
CTPOCHUEM BEIIECTB, MX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUS.



TecHO B3aUMOZIEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHsS CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYPbI, HEOOXOANUMBIM YCIIOBUEM YCIIEHITHOTO
Tpyda M >KU3HU KaXJIoro wieHa oOmectBa. COBpeMEHHas XMMHsI Kak Hayka
CO3UJATENIbHAsA, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIpaBJIE€HA Ha PEILICHUE
JI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOIOTMYECKOM 0€30MaCHOCTH M OXPaHbI 3/T0POBbS.

B coorBercTBUM ¢ OOmMMHU LEISIMH U TPUHLMIIAMU CPEIHEro OOLIero
oOpasoBanus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YyUEHUs1) OPUECHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUid  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCIICIIHOIO BKJIOYEHUS B JKU3Hb COLMYMa, IPOJOJDKEHMS
00pa30BaHus B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsioliuMu  npeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChbl —
«Oprannyeckas xumusi» u «OOmas M HeOpraHWyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBISIIOTCSI OCHOBBI 0a30BOI HAyKH: CUCTEMa
3HAHWKM TI0 HEOPTraHWYECKON XMMUU (C BKIFOUCHHEM 3HAHUHN W3 O0IIeH XUMUU) U
OpraHn4yeckor XxuMuu. POpMHUPOBAHME NAHHOM CUCTEMBI 3HAHUU IPU W3yYEHUH
npeaMeTa O0eCcleuynBaeT BO3MOXKHOCTb PAcCMOTPEHHUsT BCErO MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSITHI, 3aKOHOB U TEOPHI XUMHUH.

Crpykrypa conmepkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(HOpPMUPOBAHA B NPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TIOJX0/Ja K M3yYEHHI0 Yy4eOHOro marepuana M OO0YCIIOBJIEHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeAeNEéHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BELIECTBA
paccMaTpUBalOTCs Ha YPOBHE KIIACCUYECKOM TEOPUM CTPOCHHUS OPraHUYECKHUX
COCIMHEHUN, a TAaKXKE€ Ha YPOBHE CTEPEOXMMHYECKHX U  DJIEKTPOHHBIX
OpefCcTaBlIeHu o0 cTpoeHuu BemiecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEIIECTBAX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOIOB A0 CIOXKHBIX OHOIIOTUYECKU
AKTUBHBIX COEAMHEHUN. B Kypce OpraHM4eckod XHMUU TMOJYyYarOT PA3BUTHE
copMUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs MEpPBOHAYANIBHBIC
MPEJICTABIICHUS O XUMUYECKON CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUSI, O XUMHUUYECKOU PEaAKIUU.

[Ton HOBBIM yrioM 3peHHs B MpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCs M3YyYEHHBII Ha YpPOBHE OCHOBHOI'O 0OIIEro 0Opa3oBaHMs
TEOPETUYECKU Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOY4YaIOIIMMCS MPEAOCTABISETCA BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOAUYECKOr0 3aKOHA C OOILETEOPETUYECKUX U METOHOJIOTMYECKUX TO3MUIUH,



rIyoke TMOHSTh HCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0bmarome 10 OOBICHSIONMIEH B IPOrHO3UPYIOIIESH.

Ennnas cucrema 3HaHMM O BAKHEHIINUX BEHIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHH, a TAKXKE€ O XMMUYECKHX PEaKIHSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMpOTEeKaHus JonoiHsercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTaMHU COJIEp)KaHUs, WMEIOIIUMH KYyJIbTYPOJIOTHYECKUH U MPUKIIATHOM
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHMMAHMIO B3aWMOCBSI3U XHUMHUU C
JIPYTUMHU HayKaMW, PAcKpBHIBAIOT €€ pojb B TO3HABATCIBHOW W TPAKTHYCCKOU
JIESITETPHOCTA YEJIOBEKA, CIOCOOCTBYIOT BOCHHUTAHWIO YBAXKEHUS K MPOIECCY
TBOPYECTBA B 00JIACTH TCOPUHU WU TMPAKTHUYCCKUX MPHIIOKCHUN XUMUHU, TIOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
mpo0ieMax, CBS3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIIMBATHL WH(POpPMAIUIO H
OpUMEHATh €€ i1 TONOJHEHUs 3HAHWM, pEIIeHUs] HWHTEIUIEKTyallbHbIX U
AKCIIEPUMEHTAJILHBIX UCCIIEIOBATEILCKUX 33/1ad. B 1emom comepxanue yaeOHOTo
npenMera  «XUMHUS»  JIAHHOTO  YPOBHA  M3y4Y€HUS  OPUEHTUPOBAHO  Ha
dbopMupoBaHuEe y OOYUYaIOMIUXCS MHPOBO33PEHUYCCKON OCHOBBI JJISi TTOHWMMAaHUS
bunocodcknx waeH, TaKUX KaK: MATEPHUAITBHOE €IWHCTBO HEOPTaHUYECKOTO HU
OpPraHMYEeCKOro MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTpPOCHHEM, TI03HABAEMOCTh TIPHPOAHBIX SBJICHUN TYTEM OKCIEPUMEHTa W
pelIeHus] TMPOTUBOPEUYMI MEXKTy HOBBIMH (akTaMU UM  TEOPETUUECKUMHU
MPEIMOChIIKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH YKOJOTHYCCKUX MPoOeM, a
TaKKe MpoosIeM COEPEKEHHS YPHEPTETHUECKUX PECYPCOB, ChIPhS, CO3TaHMS HOBBIX
TEXHOJIOTUN U MaTEpPHasoB.

B nmane pemieHus 3agad  BOCIIUTAHUS, Pa3BUTHS W COHMAIM3AINH
O0ydJaromuXcs TPUHSTHIE MPOTPAaMMON IO XUMHUU TMOJXOABl K OIPeNeseHUIO
COJICP)KaHMsI M TIOCTPOCHHUS TIpeaMeTa TpeaycMaTpuBaioT (HopMHUpOBaHUE
YHUBEPCAIBbHBIX  Y4EOHBIX JICUCTBHM, WMEIONMX 0a30BO€ 3HAYCHUE JUIS
pa3IMYHBIX BHJIOB JEATEIHLHOCTH: PEIICHHS Mpo0JjeM, TOWCKa, aHalu3a W
00paboTKu uHOOpPMAIUU, HEOOXOAUMBIX JIJIsI MPUOOPETEHHUS OMbITa TPAKTUYECKOM
M HCCIIEJIOBATEIIbCKONW ACATEIHbHOCTH, 3aHUMAIOINIEH BaKHOE MECTO B TO3HAHHU
XUMUH.

B mpakTuke mnpenogaBaHus XWMHUW KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEero 00pa3oBaHus, IIPH OMpPeaeICHUN
COJIEP)KATENIbHOM XapaKTePUCTUKU IIeJiel W3ydeHHs] TMpeaMeTa HalpaBlIeHUEM
MIEPBOCTETICHHON 3HAYMMOCTH TPAIUIMOHHO MPHU3HAETCS (POPMHUPOBAHHUE OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATENHPHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHCHTOB MHUPOBOW KyIbTypbl. C
METOIMYECKONW TOUYKH 3PCHHS TAKOW IMOAXOJ] K OMPEACICHHIO IeJeH H3ydeHUS
IpeIMEeTa SBIISIETCS BIIOJHE OMPaBIAHHBIM.



CoriacHoO MaHHOW TOYKE 3PEHUsSl TJIaBHBIMHM LEISIMH W3Y4YEHHUs IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBsIIOTCSA:

e (¢opMHpOBaHME CHUCTEMbl XUMHUYECKMX 3HAHUMW KaKk  BakHeHIen
COCTaBIIIIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH
JIeKAT KIIFOYEBbIE TOHSTHS, (PyHIAMEHTaJbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE sI3bIKa HAYKH, YCBOEGHHE W NOHMMAaHHUE CYHIHOCTH JOCTYIHBIX
000011IeHNIT MHPOBO33PEHUECKOI0 XapakTepa, O3HAKOMJICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBanre U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKlMi, HEOOXOIUMBbIX Ui TPHUOOpPETEHUS
YMEHUW OPUEHTUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SBJICHUMH,
MMEIOIIHNX MECTO B PUPOJE, B TPAKTUUECKON U MOBCETHEBHOW KU3HH;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITEIILHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHMEM XHMUYECKOTO 3KCIEpUMEHTa, COOJMIOACHHEM  MpaBUII
0e30macHoro ooparieHus ¢ BeECTBAMHU.

Hapsiny ¢ aTuMm, conepkarenbHas XapaKTepUCTUKA LeJIeH U 3a/1a4 U3Y4eHUS
MpeIMETA B MPOrpaMMe MO XMMHHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUH
C HOBBIMHU IPUOPUTETAMHU B CUCTEME CpeHEro obero oopasoanus. CeronHs B
MpEenoJaBaHud XUMHUHM B  OoJblIEd  CcTENeHW OTAAETCA  NPEANOYTEHHE
MPAKTUYECKOM KOMIIOHEHTE COJAepKaHus OOy4YeHHs, OpPHUEHTHUPOBAHHON Ha
NOJIFOTOBKY BBITYCKHHMKA 00I11€00pa30BaTebHON OpraHU3alliK, BIAJICIOIIET0 HE
HAOOpOM 3HaHUM, a (PYHKIMOHAJIHLHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMH H
YMEHUSAMU AKTUBHOTO MOJYyYEHUS 3HAHWN U MPUMEHEHHS] UX B pEaIbHOW >KU3HU
JUTSL pEIIeHUS] TPAKTUYECKUX 3a/1ay.

B cBA3u ¢ 3TUM 0OpH U3YYEHUH NpeaMeTa «XUMHS» JOMUHHPYIOLIEEe
3HaYEHUE MPUOOPETAIOT TaKKe LEIH U 33/1a4, Kak:

ajanTanus 00yJarouuxcsi K YCJIOBUSM JIMHAMHYHO Pa3BUBAIOIIETOCS MUPA,
GopMUpOBaHUE  HMHTEJUIEKTYalbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIHHOMY MPUHSTUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX JKM3HEHHBIX CUTYalMSX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

dbopmupoBanue 'y OOyJarOmIMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOUIMX YHUBEPCAJIbHOE 3HAYEHUE [UIS Pa3IMYHBIX BHJIOB
NESITENBbHOCTU: PEIlIeHUs MpoOseM, MOUCKa, aHaimM3a U 00paboTKH HHQOpPMAIUH,
HEOOXOIUMBIX JUIsI TPUOOPETEHHUsS ONbITa AESITENbHOCTH, KOTOpas 3aHUMaeT
BAXXHOE MECTO B I[IO3HAHWHM XHMHUH, a TaKXKe IS OLEHKA C IO3UIUI
AKOJIOTMYECKOM O€30MaCHOCTH XapakTepa BIMSHHUS BEIIECTB W XUMHYECKHUX
IPOLIECCOB HA OPTaHU3M YeJIOBeKa U MPUPOJIHYIO CPENY;



pa3BUTHE TIO3HABATEIILHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBUU C KU3HCHHBIMH ITOTPEOHO CTSIMU, MCIIOJIL30BATh
COBpEMEHHBIC MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl TIOMCKA M aHalu3a y4eOHOU u
HAYYHO-TIOMYJIIPHON MH(POPMAIIUU XUMHUYECKOTO COJICPKAHUS;

(dbopMupoBaHUE U Pa3BUTHE Y 00YJAIOIIUXCS ACCOIUATUBHOTO M JIOTHYECKOT'O
MBIIIEHHSI, HAOIIOAATEIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPHU IUIAHUPOBAHUHM U TPOBEACHHH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamommxcsi YOexXIAEHHOCTH B T'yMaHUCTHYECKOU
HANpPaBJICHHOCTH XUMHUH, €€ BaXXHOW POJIM B PEIICHUU TJIO0ATBHBIX IMPOOIIeM
PalMOHAIBHOTO MPUPOONOIb30BAHNUS, MOMOJIHEHUS SHEPTETUUYECKUX PECYPCOB U
COXpaHEHUsl TPUPOIAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILIGHUSI K MPUPOJE U CBOEMY 3I0POBbIO, a TAaKKE MPHOOPETEHHUsS OIbITa
UCTIOIB30BaHMS TOJNYUEHHBIX 3HAHWWA IS TPUHSATHS TPaMOTHBIX pPEIICHUH B
CHUTYAIIUSX, CBI3aHHBIX C XUMHUECKUMU SIBICHUSIM.

B yuebHOM mmaHe cpenHero oOmero oOpa3oBaHUs MpeaMeT «XHUMH
6a30BOro ypoBHsI BXOJUT B COCTaB MpeAMETHON obnactu «EcTecTBEeHHO-HAYUHBIE
PEIMETHI.

OO11ee yuCiio YacoB, OTBEAEHHBIX IS U3YUYEHUS! XUMUH, Ha 6a30BOM ypOBHE
cpenHero obmiero oopasoBanus, coctapiser 68 vacos: B 10 kiacce — 34 ygaca (1
yac B Heneno), B 11 kmacce — 34 gaca (1 wac B Henenio).



COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYECKOH XUMHHU

[Ipenmer opraHM4ecKOil XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B
NOJIyYYCHHH HOBBIX BEIIECTB M MaTepuanoB. TeopHs CTPOCHUS OpPraHUYECKUX
coenqunenuil A. M. bytiepoBa, e€ ocHOBHbIE TTOJIOKEeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMyYeckux BemecTB. [‘omornorus, wu3zomepuss. XuUMHYECKas CBA3b B
OpPraHUYECKUX COCAUHEHUAX — OJMHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenue o kiaaccudukamy opraHM4eckux BemecTB. HomeHkiaTypa
OpPraHMYEeCKUX COEIMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHUs
BOXHEHIINX MTPEACTABUTENIEH KJIIACCOB OPraHUYECKUX BELECTB.

OKCHEpUMEHTAIbHBIE METOAbl M3y4EHHs BEIIECTB M WX IPEBpAILCHUIL:
O3HAKOMJIEHHE C oOpa3luamMy OpraHWYECKUX BEIIECTB U MaTepuajlaMd Ha uX
OCHOBE, MOJICIMPOBAHNE MOJEKYJI OPraHMYECKUX BEIIECTB, HAOIIOJCHUE U
OIMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALLIECHUIO OPraHUYECKHUX BEILECTB
IpY HarpeBaHuH (IJIaBJIEHUE, OOYIIIMBaHUE U TOPEHHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psia. Meran W 3TaH —
OpOCTEHIINEe TMPEACTABUTENN AJKAHOB: (PU3NYECKHE W XUMHYECKHE CBOWCTBA
(peakuuy 3aMElIeHHMs] W TOPEHMS), HAXOXKACHUE B IPUPOAE, IOIY4YECHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUM Psii. DTUIEH U TPONUJICH —
OpOCTEUIINE TMPEACTABUTENN AJKEHOB: (PU3MUECKHME W XUMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TaJOr€HUPOBAHMS, TUApATAlUH, OKUCICHUS WU
MOJINMEPU3ALINH ), TOTYYEHHE U IPUMEHEHHE.

Anxaauensl: Oyraguen-1,3 u merunOyraauen-1,3: cTpoeHue, BaKHEHIINE
XMMHUYECKHE CBOMCTBa (peakuus nojumepusauuun). IlomydeHne CHHTETHUYECKOrO
Kay4dyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKHH psijl. ALlETUIEH
— MPOCTEHUIINKA NPEICTABUTENb aJKWHOB: COCTaB, CTPOEHUE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (PEaKUMU TMIPUPOBAHMSI, TAJOICHUPOBAHMS, TUApATALUH,
TOpPEHHUs ), IOTYyYEHUE U IPUMEHEHHUE.

Apensbl. benszoi: cocraB, cTpoeHue, (pU3MYECKHE U XMUMHUYECKHE CBOWCTBA
(peakuuy raJJor€HUPOBaHUS M HUTPOBAHMS), NIOJydEHUE U NIpUMEHEHUE. Tonyon:
cocmas, cmpoenue,  uauyeckue U  Xumuveckue  ceoucmea  (peaxyuu
2ANO2EHUPOBAHUA U HUMPOBAHUA), nodyyeHue u npumeHnenue. TOKCUYHOCTB



apeHoB. ['eHeTmyeckas CBSI3b MEXY YIJIEBOJOPOAAMH, NPHUHAJICKAIUMUA K
pa3IMYHBIM KJIacCaM.

[IpupoaHbIE WCTOYHHMKH YIVIEBOAOPOAOB. IIpUpOOHBIM ra3 W TNOIYyTHBIE
HedTsaHble Ta3bl. HedTh u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTH:
NEPEroOHKa, KPEKUHI (TEPMHYECKUH, KaTaauTH4ecKuil), mnuponus. IIpogykTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
YroJib ¥ MPOIYKTHI €ro MepepadoTKH.

OKCTIepUMEHTAFHBIE METOABl W3YYEHHs BEIIECTB M WX TMpEeBpaIeHUI:
O3HAKOMJICHHE C O0pa3llaMM IUIacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hepts» u  «Yromap», MOAEIUPOBAHHE  MOJEKYJ  YIJIEBOJOPOJAOB U
raJloreHONPOU3BOIHBIX, MTPOBEICHNE MPAKTUYECKON paboThl: MOITYYEHHUE TUJICHA

Y U3y4YEHHE €T0 CBOKCTB.

Pacuérurle 3amaumn.

BeluncieHuss Mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MUCXOJHOI'0 BEILIECTBA WJIM MPOJIYKTA PEAKIIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOYKTOB PEAKIUH).

Kucisiopoacoaep:kaime opranmiecKue coe{uHeHHust

[IpenenbHble OAHOATOMHBIE CHHUPTHL. MeETaHON M 3TAHON: CTPOECHUE,
bu3nyeckue W XUMHUYECKHME CBOMCTBA (peakiiMu C AaKTUBHBIMU METaJUIaMH,
raJIoreHOBOJOPO/IaMH, TOpEHHE), NpUMeHeHue. BoaoponHbie CBSI3W MEXIY
MOJIEKYJIAaMU CIUPTOB. J[eHCTBME METaHOJIa U ATAHOJIA Ha OPraHU3M YEJIOBEKA.

MHOroatoMHbl€  CHHUPTHL. JTUJEHIVIMKOIAb M  TJHULEPUH: CTPOECHUE,
dusznuecke W XUMHUYECKHME CBOWCTBAa (B3aUMOJICHUCTBHE CO MICIOYHBIMHU
MeTaJUlaMH, KayeCTBEHHAsl peakihsi Ha MHOrOaTOMHbIE COUpPTHI). [lelicTBue Ha
opraHusMm 4yesnoeka. [[puMeHeHue rimiepuHa u 3TUICHT TUKOJS.

deHos: CTPOCHHE MOJICKYNbI, (PU3MUECKHEe UM XUMUYECKHE CBOMCTBA.
Tokcuunocts denona. [lpumenenue denona.

Anbnerunibl U kemouul. DopManbpieruj, alneTalbAETUul: CTPOCHHUE,
busznueckrue U XUMHYECKHE CBOMCTBA (PEaKIMM OKUCIEHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIINH), TOJIyUCHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TMpefelibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHAsl KHUCTOTHI: CTPOCHHE, (PU3MYECKHEe W XMMHUYECKHUE CBONCTBA (CBOWCTBA,
oOmue I Kjacca KUCIIOT, Peakius 3TepuuKaIim), modydeHue U MpruMeHeHne.
CreapuHoBasi M OJICMHOBAsT KUCIOTHl KakK IMPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mblj1a Kak COJIM BBICHINX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE ICHCTBUE.

Crnoxuble >(QuUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [wuuponus
cinoxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.



VYrneBoasl: cocTaB, Kiaccupukanus ~— yriaeBonoB  (MOHO-, U- U
nosmcaxapuipl). ['oko3a — NpocTeruii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJICKYJBI, (U3WYECKHE W XHMHYECKHE CBOWCTBA (B3aMMOJCUCTBHE C
rugpokcuaom Mmeau(ll), okuciaeHne amMMHuauHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHUE, OpOXXEHUE TIIFOKO3bI), HaXOXKJICHHEC B TPHPOJE, NMPUMEHEHUE,
ouonorudeckas poiib. @otocunTe3. PpykTO3a Kak H30MEP TIIFOKO3HI.

Kpaxman u nemirono3a Kak MpupoaHbie TomMepsl. CTpoeHHe Kpaxmania U
HEJUTI0N03bl.  DU3NYeckue W XMMHYECKHE CBOMCTBA Kpaxmajia (THAPOJIH3,
KaueCTBEHHAs PEaKIIUsI C HOJOM).

DKCHepUMCHTAIbHBIE METOABl HM3Yy4CHHS BEIISCTB M WX IPEBPAIICHUA:
npoBeJieHNEe, HAOIOEHNEe W OINMUCaHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHUCIICHHWE STaHOJIA
okcugom wmenu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIMIIEPUHA C
rugpokcugom meau(ll)), anpneruioB (oOKucIeHHEe aMMUAYHBIM PacTBOPOM OKCHJIA
cepedpa(l) u ruapoxkcuaom wmemu(ll), B3zaumoneicTBHE Kpaxmaia € HOJOM),
MPOBEACHUE MTPAKTUUYECKON PaObOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnsle 3amaun.

Bbluucnenuss mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOTHOTO BEIIESCTBA WIJIM MPOJYKTA PEAKIMH 0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIECTB WU MPOAYKTOB PEAKIINH).

A3oTcoaepKalme OpraHuuecKue COeTNnHEHUS.

AMMHOKHCIIOTHI Kak aM(OTEepHbIE OpraHuvyecKkue coenuHeHus. duzndeckue
U XUMHUYECKUE CBOWCTBA aMHHOKHUCIIOT (Ha MpUMepe TiauiuHa). buonorumdeckoe
3HAYCHUE aMHUHOKHCIIOT. [lenThb!.

benku kak mpUpoOHBIE BBHICOKOMOJEKYISIpHBIC coeauHeHus. [lepBudnas,
BTOpUYHAS M TPETHUYHAS CTPYKTypa OeaKoB. XHMMHYECKHE CBOHCTBAa OECIKOB:
TUAPOJIN3, IEHATYPAINsl, KAYECTBEHHBIC PEaKIIMU Ha OENKH.

DOKCNEepUMEHTAILHBIE METOABl HM3yUEHHUS BEIIECTB M WX IPEBPAICHUA:
HaAOJII0/ICHUE U OMHMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: JIEHATypalus OEIKOB MpH
HarpeBaHWM, IIBETHBIC PEAKITNN OETKOB.

BoicokomoJieKyIsipHbIE COeUHEeHUs

OCHOBHBIC TIOHSITHS XUMHUU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTCIICHb MOJUMEPHU3AINH, CPEIHSS MOJEKYISIpPHAS
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
MTOJIMMEPHU3AIIHS] ¥ TIOJTMKOHCHCAITH.

OKCIEepUMEHTAIbHBIE METOAbl M3YyYEHHUS BEUIECTB M WX IMPEBPAICHUA:
O3HaKOMJICHHE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIAaCTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3U.



Peanu3zanys MeXIpeIMETHBIX CBS3CH MMPU M3YYCHUH OPTaHMYECKON XUMUU B
10 xmacce OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHHE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TIOHSTHH, TaK W TOHSATHHN, SBISIOMIUXCS CHCTEMHBIMHU JIJIST OTAEIHHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYUIHBIN (haKT, THIIOTE3a,
3aKOH, TEOPHS, aHAIM3, CHHTE3, KiacCcu(UKamus, MepuoaNIHOCTh, HAOIIOACHNUE,
U3MEPEHHE, YKCIIEPUMEHT, MOJICIIMPOBAHHE.

dusnka: wMaTepus, OHEpPrus, Macca, aroM, DJIEKTPOH, MOJICKYyIa,
DHEPreTUYECKU ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHHE
BEIICCTBA, (PU3MUCCKHUE BEIMUMHBI U CIMHUIIBI UX H3MEPCHUS.

buomnorus: kierka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMOJOTUYECKHM AaKTHUBHBIE BemiecTBa (OCNKH, YIJIEBOMABI, >KUPHI,
dbepmMeHTHI).

["eorpadumsi: MuHEpaIbl, TOPHBIE TTOPOJBI, TIOJIE3HBIE UCKOMMAeMbI€, TOTUINBO,
PECYPCHI.

TexHomorusi: mNHIEBBIE TPOAYKTHI, OCHOBBI PAIMOHAIHLHOTO ITHTAHWS,
MOIOIIHE CPEJCTBA, JICKAPCTBEHHBIC U KOCMETHUYECKUE TIperapaThl, MaTEPUAIIBI U3
HCKYCCTBEHHBIX M CHHTETHUYECKHX BOJIOKOH.

11 KVIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI XUMHUU

XUMUYECKUN 3JeMEHT. ATOM. SIpo aroma, H30TONbL. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUEe yPOBHH, MONYPOBHH. ATOMHBIE opOuTamm, S-, p-, d-
sneMeHThl. OCOOEHHOCTH pacCIpeeeHUs] JIEKTPOHOB MO OpOUTAIsIM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(UTYpallKs aTOMOB.

Ilepuonnuecknit 3akoH u Ilepuoanueckas cucTteMa XUMUYECKUX SJIEMEHTOB
. Y. MenpaeneeBa. CBsi3p NEpUOAUYECKOr0O 3akoHa M [lepuorueckoil CUCTEMBI
xumuueckux diieMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUSI CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX K CIOXKHBIX BEUIECTB IO TpylrnaM M Tepuoiam.
3Ha4YC€HUE MTEPUONYECKOrO 3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemiectBa. XUMHYECKass CBA3b. BHIbI XHUMHUYECKOH CBS3U
(KOBaJICHTHAsI HEMOJSIpHAS U TIOJISpHAsi, MOHHAs, MeTaJUimdeckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIA H  JOHOPHO-
akuentopHeii). BomopogHasi cBsizb. BalleHTHOCTB. DIEKTPOOTPULIATETHLHOCTD.
Crenenb okucienus. MIoHbI: KaTHOHBI U aHUOHBL.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

[TonsiTne 0 gucnepcHbIX cucteMmax. VICTUHHBIE W KOJUIOWIHBIE PAaCTBOPHL.
MaccoBas 10Ji1 BEUIECTBA B paCTBOPE.

Knaccudukarms HEOPraHUYeCKUX COEIMHECHUU. Homenknarypa
HEOPraHWYECKUX BeIIECTB. ['€HeTHYecKas CBS3b HEOPraHWUYECKHUX BEIECTB,
MPUHAICKAMNX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas — peakiusa.  Knaccudukammss  XMUMHYECKHX — peakIWii B
HEOPraHWYECKONM M OPraHWYECKOM XUMHHM. 3aKOH COXPAaHEHHS MAacChl BEILIECTB,
3aKOH COXPAHECHUS U MPEBPAIIECHUS SHEPTUU MIPU XUMUUYECKUX PEAKIUSIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3in4HbIX (akTopoB. OOpaTuMble
peakuuu. XUMHYECKOe paBHOBecHe. {DaKTOpbl, BIMSIONIME Ha COCTOSIHUE
xumuueckoro pasHosecus. Ipuanun Jle [laremnse.

DnekTponuTudeckas guccormanus. CuibHbIC U cla0ble JIeKTpoJuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIAsd, HEUTPaAJIbHAs, NIEJTOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCNEpUMEHTAIbHBIE METOJIbl M3Y4YEHHS BEIIECTB W UX MPEBpaIlCHUI:
neMoHcTpanusa Tabmmi «llepuonuueckas cucremMa XuMudeckux sneMentos I, .
MenneneeBay, M3ydeHHUE MOJEICH KPUCTALIMYECKUX PEIIETOK, HaOoJACHUE U
OMHUCaHNEe AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3okKeHHE EPOKCUIA
BOJIOPOJIa B MIPUCYTCTBUH KaTaJIM3aTopa, OMPEICIICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAIBHOIO HMHIWKATOpA, PEAKIMH HOHHOTO OOMeHa),
MIPOBEICHUE MPaKTUUECKON paboThl «BiusHue pa3zandyHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKLINI.

Pacuérnrble 3agaun.

Pacuérel 10 ypaBHEHMSIM XMUMHYECKMX pEAKUHH, B TOM  YHCIIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHl C HCHOJIB30BAHUEM IIOHATUSA «MacCOBas
JIOJIS BEIIIECTBAY.

Heoprannyeckass Xumus

Hemeramnsl. Ilomoxenue HemeramioB B llepuomnyeckor  cucreme
xumuueckux sneMeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOCHHUSI aTOMOB.
®u3nyecKkre CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpUMEpE
KHCIIOPOJIa, cephl, pocdopa u yriaeposaa).

XUMHUYECKUE CBOMCTBA Ba)KHEUIIHUX HEMETA/UIOB (TaJIOT€HOB, CEpHI, a30Ta,
dochopa, yriepoma W KpEeMHHSI) W HMX  COCIMHEHUU  (OKCHJIOB,
KHCJIOPOJICOAEPXKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHUN ).

[IpruMeHeHne BAXKHENIIINX HEMETAIIOB U KX COCTMHECHUM.



Merambl. [lomoxenue meramioB B Ilepruonnyeckoil cucreMe XUMHUUYECKUX
sanemenToB JI. 1. MenpaeneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JI0YEK
atomoB MmetasuioB. OOmue pusznueckue cBoricTBa meTauioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHYECKUN Al HAPSHKEHUN METaJUIOB.

XUMUYECKUE CBOMCTBA BAXXKHEUIIUX METAIOB (HATPUM, KA, KaJIbIUH,
MarHuiu, alfOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/Ib) M UX COSTUHCHHIA.

OO6mume crocoObl MOoMy4eHus: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
U3y4eHUEe KOJUIEKIUU «MeTamibl U CIJIaBbl», O0Opa3lloB HEMETAIJIOB, PEIICHUE
OKCIIEPUMEHTAJIbHBIX 3a/1ay, HAONIOJCHUE W ONMUCAaHUE JEMOHCTPAIlMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THAPOKCHUIA AFOMUHUS C PacTBOpaMH
KHUCIIOT U LIEJN0YeH, KaUeCTBEHHbIE PEaKIIMM Ha KATUOHBI METAJLIOB).

Pacuérnble 3agaum.

Pacuérel mMacchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOrO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB,
pacu€rbl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIMH, €CIH OAHO
U3 BELIECTB UMEET IIPUMECH.

XuMus 1 KU3Hb

Ponp xumum B 00€cCTi€UeHUH SKOJOTUYECKOM, PHEPreTUYECKON W TMHUIIEBOM
0€30MacHOCTH, pPa3BUTUU MEAUIUHBL [loHATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenus 00 O0OmMMX HAYYHBIX MPHUHIMIAX [TPOMBIIIICHHOTO
MOJIYYEHHUS BaXKHEHIITNX BEIIECTB.

YenoBeKk B MHUPE BEIIECTB U MaTEPUATOB: BAXHEWIIHUE CTPOUTEIbHBIC
MaTrepuayibl, KOHCTPYKIIMOHHBIE MaTe€pUayibl, KpacKu, CTEKJIO, KEepaMHuKa,
Marepuaibl JUisl SJIEKTPOHUKH, HAHOMAaTEpHallbl, OPraHUYECKHUE U MUHEpaIbHbIE
yI00peHus.

XumMug W 340pOBbE YEJIOBEKA: MpaBUia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MacHOTO WCIIONIB30BAHUS MPENapaToB OBITOBON XUMUU
B [TIOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzanpsa  MEXNpeAMETHBIX  CBSA3€M MOpuU  HW3YYeHUH oOmield
HEopraHnyecko xumuu B 11 kilacce OCylIecTBISIETCS YEPE3 HCIIOIb30BAHUE KAK
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHATHH, TaK U TOHSATUH, SBISIONIUXCS
CUCTEMHBIMU JJISl OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpUsi, aHajiu3, CHUHTE3, KiacCU(UKaIUs, TEPUOJUYHOCTh, HAOJIOJICHHUE,
AKCIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHUE, SIBJICHUE.



dusuka: Matepusi, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHD, BEILIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHUE BEIECTBA, (PM3MUYECKHE BEJIMYMHBI M CAMHHIIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, SJKOcHcTema, Ouochepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILLECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPOJbI, MOJE3HbIE UCKOMAEMbIE, TOIUIMBO,
pecypchl.

TexHonorusi: XuMHUYecKasi MPOMBIIIJICHHOCTb, METAILTYpPIus, MPOU3BOJCTBO
CTPOUTENFHBIX MaTEpPHANIOB, CEIhCKOXO3HCTBEHHOE IPOU3BOJICTBO, MHUIICBAs
OPOMBILIUIEHHOCTh,  (papManeBTHUECKas  MPOMBILIUIEHHOCTb,  IPOU3BOJICTBO
KOCMETHUYECKHX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHaloB,
AIIEKTPOHHAS MTPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
OoOy4JarolmuMucCsa TporpaMM CpeAaHero oOiiero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeMETHBIM H  TpeaMeTHbiM). HayuHo-meTroamueckoi OCHOBOW st
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOTPAMM CPETHEro OOLIEero
00pa30BaHUs ABISETCS CUCTEMHO-ACSTETLHOCTHBIA MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
o01iero o0pa3oBaHUsI BBIJICICHBI CIETYIONINE COCTABIISIONINE:

OCO3HAHHME OOYYaIOIMUMHUCS POCCHICKON TPaXTAaHCKOHM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIeJICHHUIO;

HAJIMYUE MOTUBAIIMU K 00YUEHUIO;

[[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHUM JIMYHOCTU HA OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKUX TPATULIUNA 0a30BOI HAYKU XHUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaloIMXCsl PYKOBOJCTBOBAThCA B CBOEH
JESITEIbHOCTU 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPHUCYIIMMH I€JIOCTHOM
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIMYUE MPaBOCO3HAHUS IKOJIOTUYECKON KYIbTYPhl M CIIOCOOHOCTU CTaBUTh
IIEJIM U CTPOUTH KU3HEHHBIC TITaHBI.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHUS MpeaMeTa «XHUMHUS» JIOCTHUTAIOTCA B
€IMHCTBE Y4eOHOM M BOCHUTATENBbHOW JEATEIHHOCTH B COOTBETCTBHM C
T'YMaHUCTUYECKUMH, COIIMOKYIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HJealaMd POCCUHCKOrO Tpa)KIaHCKOro OOIIecTBa, MPHUHSTHIMHU B OOIIECTBE
HOpMaMHM W TpaBWJIaMU  TOBEIECHMs,  CIOCOOCTBYIOIIMMHU  MpoOIleccam
CaMOIO3HAHMS, CaMOpPa3BUTUS M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00 yJaroIIIXCHsI.

JImdHOCTHBIE pe3yibTaThl OCBOEHUSI TMpeIMeTa «XHUMHS»  OTpaxaroT
c(OPMUPOBAHHOCTh OMbITA TMO3HABATEIHLHOW U TPAKTUYECKON NEATEIbHOCTH
0o0y4Jaromuxcs Mo peajr3aluy NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpaskaaHcKOro BOCHUTAHMA:

0CO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00s13aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOTIOPAIKY;

MPEJICTABIICHUS O COIUAIbHBIX HOpPMax H TPAaBWIAX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOH JEATENILHOCTH IIPU CO3/IaHUU
y4EOHBIX MPOEKTOB, PELICHUH Y4E€OHBIX M TO3HABATENbHBIX 3a/ay, BBINOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTM MOHMMATh M MPUHUMATh MOTHBBI, HAMEpPEHHSs, JIOTUKY MU
apryMeHThI JPYTUX MPU aHAIU3€E PA3IMYHBIX BUAOB YUEOHOU NeATENbHOCTH;

2) NIaTPMOTHYECKOTr 0 BOCIIUTAHUS .

LIEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTECUECCTBEHHOM XMMMUU;

YBaKEHUS K TIpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM U MPAKTUUECKOTO
NPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUXKEHUS HAYyKH €CTh pPe3yJbTaT
JUIATENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX  SKCIEPUMEHTAJIbHBIX  IOMCKOB,
MTOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

MHTEpeca M II03HABaTEIbHBIX MOTHUBOB B IOJIYYEHMM M IOCIEAYIOLIEM
aHanu3e UH(pOpMAaIMKU O MEPENIOBBIX JOCTUKEHHUSIX COBPEMEHHOW OTeueCTBEHHOU
XUMMUY;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 NIOBEICHHUS;

CIOCOOHOCTHU OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHUE U MOCTYNKH CBOMX TOBApHILEH C
NO3ULMI HPABCTBEHHBIX W IPAaBOBBIX HOPM M OCO3HAHHE IIOCIEACTBUU ITHUX
IOCTYIIKOB;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHHA LEHHOCTEH 370poBOro U Oe3omacHoro obpasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOUIEHUSI K COOCTBEHHOMY (DM3MUECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

COOMIOZICHUST TIPaBWJI 0OE€30MacHOTO OOpalIeHWs C BEMIeCTBAaMU B OBITY,
IIOBCETHEBHOM JKU3HU U B TPYJOBOW JEATENBHOCTH;

NOHUMAHUS LEHHOCTH NPaBWJI HWHIMBUIYAIBHOIO U  KOJUIEKTUBHOI'O
0€3011acHOr0 MOBE/ICHUS B CUTYaLUAX, YTPOXKAIOIINUX 30OPOBbIO U JKU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUI M HENPUSTHS BPEIHBIX NMPUBBIYEK (yHoTpeOaeHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4EOHO-HCCIIEA0BATEIbCKOM
NESITeNIbHOCTH, OOIIECTBEHHO IIOJE3HOW, TBOPYECKOM M  JPYrHX BUIaX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE€ B PEUICHUHM NPAKTUYECKUX 3a]a4y
COLIMAIbHOM HaNpaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YYEHHUIO MPOPECCUil pa3iuyHOro poja, B TOM
YUCJIe Ha OCHOBE MMPUMEHEHHUS MPEAMETHBIX 3HAHUH 10 XUMUU;

YBKEHUS K TPYY, JIOASIM TPyJa U pe3yJIbTaTaM TPYIOBOM eATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHAMBUAYAJILHONH TPaeKTOPUU
oOpaszoBaHus, Oyayiiel mnpodeccun W peaau3alrud COOCTBEHHBIX >XHU3HEHHBIX
IUIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUHU, UHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11e7IeCO00pa3HOro OTHOIICHHSI K MPHUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJIOOATLHOTO XapakTepa HKOJIOTHYECKUX MPoOJIeM, BIHASHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MTPUPOJHON U COLIMAIBHOW CPEJIbI;

OCO3HAHMSI HEOOXOAMMOCTH WCHOJIb30BAHUS JIOCTHXKEHMM XUMHUU  JJis
pelIeHus] BOPOCOB PALIMOHAIBHOTO MPUPOIONIOIb30BAHMS;

aKTUBHOTO HENpPUSITHS JIEUCTBUM, MPUHOCAIIUX BpeA  OKpY)Karolen
MPUPOTHON Cpe/ie, YMEHUS MPOTHO3UPOBATH HEOIArONMpHUSTHBIE SKOJIOTUYECKUE
MTOCJICZICTBUS MPEANPUHNMAEMBIX JCHCTBUN U TIPEIOTBPAIIATh UX;

HaJIM4YMs PA3BUTOTO DKOJIOIMYECKOTO MBIIUIEHHUS, YKOJIOTMUYECKON KYIbTYpPHI,
OIbITa JeSITeIbHOCTU IKOJIOTUYECKOM HaMpaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B TO3HABATEIbHOM, KOMMYHUKATUBHOM M COITMATBHOU
NpaKkTUKE, CHOCOOHOCTH W YMEHHS aKTHBHO TPOTHUBOCTOSTH UACOIOTUU
xemodoouwu;

7) HEHHOCTH HAYYHOI' 0 IO3HAHUSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHKU;

MOHUMAaHUA CIeUM(UKH XUMHM KaK HayKd, OCO3HaHWsA €€ poilu B
dbopMUpPOBaHUU PAIMOHAIBHOTO HAYYHOTO MBINUICHHS, CO3JaHUU IIEJIOCTHOTO
MPEICTaBICHUA 00 OKPY)KAIOIIEM MHUpPE Kak O €AMHCTBE MPUPOIbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHUH MPOOJEM COXpaHEHUS
MPUPOTHOTO PAaBHOBECHS;

yOoexaEHHOCTH B 0CO0OM 3HAYMMOCTM XUMHUM JJII  COBPEMEHHOM
UUBWIM3AIMN: B €€ TYMaHHCTUYECKOM HAMpaBICHHOCTH M Ba)XHOH pOJM B
CO3JIaHUU HOBOM 0a3bl MaTepHAIbHON KYJIbTYPHI, PEIICHUN TJI00ATBHBIX MPOOIEM
YCTOMUMBOIO pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, YHEPreTUYECKOM, MUIIEBOM U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUH MEIULMHBI, OOECIEUYEHHH YCIOBHMA
YCHEIIHOTO TpyJa W DKOJOTMYECKH KOMGMOPTHOW IKU3HM KaXJOro 4ujeHa
00I1IeCTBa;

€CTeCTBEHHO-HAYYHON T'pPaMOTHOCTH: TIOHMMAaHHUS CYITHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIBb30BaTh



nojydaeMble 3HAHUS JIJIsl aHaM3a U OOBSICHEHUS SBIICHUHN OKPY’KAIOIIEro MHUpa |
MPOUCXOJIAIIUX B HEM U3MEHEHUM, YMEHUS JIeJaTh 00OCHOBaHHBIC 3aKITIOUEHUS Ha
OCHOBE HAay4yHbIX ()aKTOB W HWMCIOMIMXCS JAaHHBIX C TEJbI0 TOMydCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJB30BaTh XHUMHYCCKHE 3HAHMS JUIS
pelieHus mpodJieM B peabHBIX JKU3HEHHBIX CUTYAITUSX;

WHTEpeca K MO3HAHUIO U UCCIIeI0BATEIhCKON NeATeIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEpPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHMIO HOBBIX 3HAHWM 10 XHUMHH B
COOTBETCTBUH C KU3HCHHBIMHU ITOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM Tpy/a B pa3inuHbIX chepax mpodecCuoHaATbHON

NEATEIIbHOCTHU.
METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE Pe3yJIbTaThl OCBOEHUS Y4eOHOro mpeaMera «XuMus» Ha
YPOBHE CpeIHEro 001ero oo pa3oBaHmsl BKIIOYAIOT:

3HAUUMBbIE IS dbopMupoBaHUs MHUPOBO33PEHUS oOyJaromuxcs
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAYyYHbIE MOHATHS, OTPaKAIOIIHe
LEJIOCTHOCTh HAyYHOW KapTUHBl MHUpa M CIHEHU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPrUs, SIBJICHHE,
IPOLECC, CUCTEMA, HAYYHBIH (PaKT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeI0BaHUE, HAOI0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHeE);

YHHUBEpCAJIbHbIE Y4eOHbIE JEHCTBUS (TMO3HABATEIbHBIC, KOMMYHUKATUBHbIE,

PEryJISATUBHBIE), o0ecreynBaroIue dbopmupoBaHue (G yHKIIMOHATBHOU
IPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Yy4aroIIuXCs;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PECHUECKHE 3HAHWS U YHUBEpCAJIbHBIC ydeOHBIC
NEUCTBHS B ITIO3HABATEIILHOM U COLMAJIbLHOM ITPAKTHKE.

MeranpeagMeTHbIE Ppe3yibTaThl OTPAXKAIOT OBJIAACHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHHIMH, KOMMYHUKATUBHBIMH U  PETYIATHUBHBIMHU
JIEUCTBUSAMH.

OBaanenue YHUBEPCAJIbHBIMHU y4eOHBbIMU NMO3HABATEJbHBIMH
JEeUCTBUSIMHU:

1) 6a30BbI€e JJOrHYeCKHe AeliCTBHSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh M AKTyaJu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCNATh UENU AEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU UX
JIOCTHKEHUS, COOTHOCUTB PE3YJIBTATHI ICATEIBHOCTH C MIOCTABJICHHBIMHU LEJISIMU;

HCTIOJIb30BaTh MPHU OCBOCHWUW 3HAHWM TPUEMBI JJOTHYECKOIO MBIILICHUS —
BBIJICTISAITh XAaPAKTEPHbIEC TMPU3HAKK TOHATUM W YCTAHABIMBATh MX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIME MOHITUS ISl OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBaHUS M KPUTEpUU [UJIsl KIACCU(UKAIMU BEIIECTB U
XUMUYECKUX PEAKIU;

YCTaHABJIMBATh IMPUYMHHO-CICCTBEHHbIE CBSI3U MEXKAY H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
AQHAJIOTMH), BBISABISATh 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B pPaCCMaTPUBAEMBIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS, UCIOJIb3yEeMble B XUMUU CUMBOJUYECKUE
(3HaKOBBIE) MO ENH, TPEOOPA30BBIBATH MOJICIIbHBIE MPEACTABICHUS — XUMUUECKUNA
3HaK (CHMBOJI) DJJEMEHTa, XuUMHUueckas ¢(opMmyna, YpaBHEHHE XUMHUYECKOU
peaKUMu — MpU pEIICHUH Y4EeOHBIX I[O3HABATEIbHBIX M MPAKTHUYECKUX 3aj1ad,
IIPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEACTABICHUS AJI BBISBICHUS XapaKTEPHBIX
IIPU3HAKOB N3y4aeMBbIX BEIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BblIe MCCIIEI0BATEIbCKUE 1eHCTBHS:

BJIa/IETh OCHOBAaMHU METOJOB HAYYHOr'O IMO3HAHMS BEIIECTB U XHUMHUYECKUX
peaKLunii;

(opMyIMpOBATh LIETU U 33[]a4U UCCIIETOBAHUs, UCIIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOINPOCHI B KayecTBE MHCTPYMEHTa
NO3HAHUSI U OCHOBBI Ui (POPMUPOBAHHUS TMIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJIETh HAaBBIKAMHM CAMOCTOSITEIBHOIO IIJJAHUPOBAHHUS W MPOBEICHUS
YYEHUYECKHUX DKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOMIOAaTh 3a XOJIOM
mpolecca, CaMOCTOSTENbHO TPOTHO3UPOBATh €ro pe3yibrar, (HopMynupoBath
000011IeHHS ¥ BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEI0BAHMUS,
COCTaBIIATb 0OOCHOBAHHBIN OTUYET O MPOJICTaHHOW paboTe;

NpUOOpETaTh OMBIT YYEHUYECKOM MCCIEN0BAaTEIbCKOM H  MPOEKTHOM
JESITEIbHOCTH, HPOSIBISATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIbHOMY
IIOMCKY METOJ0OB PEIICHUS] NPAKTUYECKUX 3a]ady, NPUMEHEHHIO pPa3JIHMYHbIX
METOJIOB ITO3HAHUS.

3) padora ¢ unpopmanmei:

OPHEHTHUPOBATbCA B PAa3JIMYHBIX HCTOYHUKAX uUHPopManuu (HAy4HO-
HOIYJISIpHasl JMTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel MHTEpHETa), aHanM3UpOBaTh MH(OPMAIMIO PA3IUYHBIX BHJIOB U (POpM
IIPEJICTaBIICHUS, KPUTUYECKU OLICHHUBATh eé JOCTOBEPHOCTH U
HENPOTUBOPEUUBOCTH;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MIPU MOKUCKE U
orbope wuHpoOpManuu, HEOOXOAUMOW JJsi BBINOJIHEHHUS YYEOHBIX 3ajad
ONPENEIEHHOrO TUIIA;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOAATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  MpEACTaBICHUS
uHdopMaIu (CXeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCTIONb30BaTh HAyYHBIA SI3BIK B KAadecTBE CpEICTBA MpH padboTe C
XUMHUYECKON HH(pOpMalMel: TNPUMEHSATh MEXIpeaAMeTHble ((pu3ndeckue Hu
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMYIIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

UCIOJb30BaTh W  MPEeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMYECKHE CpEACTBA
HaTJIS AHOCTH.

OgyageHne yHuBepCcaIbHBIMA KOMMYHUKATHBHBIMU J1eHCTBUSIMM:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOW TEMBI B XOJI€ JUANOra U/Win
JUCKYCCUH,  BBICKAa3bIBaTh  HJIeM, (POPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

BBICTYNAaTh C MpE3EHTAIMe pPe3yJbTaTOB IO3HABATEIHHOU JEATEIHHOCTH,
HOJYYEHHBIX CAMOCTOSATEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BHITIOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peaU3allud y4eOHOro NMpOoeKTa U POPMYIUPOBATH BHIBOJIBI
M0 pe3yibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUI MYyTEM COTJIACOBAHUS TO3WIUN B
X0J1e 00CyXKIeHUsI 1 0OMEHA MHCHHSIMH.

OBJ1aieHHe YHUBEPCAIbHBIMH PeryJIATUBHBIMH AeHCTBUAMMU:

CaMOCTOSITENIFHO TUIAHUPOBAaTh W OCYIIECTBISATH CBOIO TO3HABATEIbHYIO
JesITeIbHOCTh, OIpenenss e€ Leau M 3aJaud, KOHTPOJIUPOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpeJiaraéMblii  aNrOpUTM JIEUCTBUM TIpH
BBITIOTHEHUU YYE€OHBIX H HCCIICOBAaTEIbCKUX 3a/lad, BHIOMpaTh Hanbosee
3¢ (deKkTUBHBI cnoco0 MX pemeHuss ¢ Y4€TOM TMOJYYEeHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHalIM3a
U CaMOOIEHKH.

INPEAMETHBIE PE3YJIbTATBI

10 KVIACC

[IpeameTHble pe3yibTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXaroT:

c(hOPMUPOBAHHOCTb  TPEACTABIECHUM O XUMHUUYECKOM  COCTaBJISIOIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJIM XUMHM B TIO3HAHUM SIBICHHI



Opuposbl, B (OPMUPOBAHMM  MBIIUICEHUS W  KYJAbTYphl  JIMYHOCTH, €€
G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOM JIJIsl PEIlIeHUs MPAKTUYECKUX 3a/1a4
1 DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO W TIPHUPOTHOMN
cpene;

BJIQJICHNE  CHCTEMOM  XMMHWYECKUX  3HAHWUH, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAralolue TMOHATUA (XMMHUYECKHH DJJIEMEHT, aToM, dJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, SJIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKAs
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BEpHyTas U COKpalléHHAs), MOJb, MOJISIPHAs
Macca, MOJISIpHBIA O00BEM, YIIepOAHBI CKeleT, (GYHKIMOHAJIbHAS TpyMma,
pajuKai, W30MepHs, H30MEPbl, TOMOJOTHUYECKHIA P, TOMOJIOTH, YTIECBOJIOPOIbI,
KHUCIIOPOA U a30TCOJEPIKAIINE COCTUHEHUS, MOHOMEp, TOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCTMHCHMS); TEOPUU U 3aKOHBI (TEOPHUST CTPOCHMUSI
oprannueckux BemecTB A. M. bytiepoBa, 3akOH cOXpaHEHHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XWMHH, MHUPOBO33PCHUECKUE 3HAHUS,
JeXalue B OCHOBE IMOHHMMAHMS NPUYMHHOCTH W CUCTEMHOCTH XUMHUYECKHX
SIBJICHUM, (PAKTOIOTUYECKHE CBEJACHUS O CBOWCTBAX, COCTaBe, IOIYYCHUU U
0€30MacHOM MCIOJIb30BAaHUU BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
PAKTUYECKON IeITETLHOCTH YETIOBEKA;

chOpPMHUPOBAHHOCTh YMEHUU BBISBISATH XapaKTepHBIC MPU3HAKWA TOHSTHH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE TMOHSITHUS MpPU
ONMCAHWH COCTaBa, CTPOSHUS U MPEBPAIICHUNA OPraHUYECKUX COCTUHCHHUI,

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNB30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
GbopMyT OpPraHMYECKHMX BCIIECTB M yPAaBHCHHA XHMHUYECKHX PEaKIIHi,
W3TOTABJIMBATh MOJEINM MOJIEKYJI OPraHWYeCKHX BEIIECTB IS WIDTFOCTPAIMU WX
XUMHUYECKOTO ¥ TIPOCTPAHCTBEHHOT'O CTPOCHMS;

chOpMUPOBAHHOCTh YMEHHH YCTaHABJIMBATh MPUHAJICKHOCTh H3yYECHHBIX
OPraHMYECKUX BEMIECTB 10 WX COCTaBY M CTPOCHHIO K OIPEACIEHHOMY
KJIacCy/Tpymie COeAMHEHU (yriaeBOIOPOJbI, KHUCIOPOJ M a30TCOIep)Kallue
COCTMHEHUS, BBICOKOMOJICKYJISIDHBIC COCAMHEHMS), JaBaTh WM Ha3BaHUS II0
cucreMarndeckor HomeHkiarype (IUPAC), a Taxke NpUBOIUTH TPUBUAIILHBIC
Ha3BaHUS OTACIBHBIX OPraHWMYECKUX BEIICCTB (ITWICH, MPOMWICH, alleTHJICH,
ATUJICHTIINKONb, TIHIEPUH, (eHoN, (hOpPMalIbIETHA, aleTaabIACThul, MypaBbUHAS
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIIFOK034,
bpykTO3a, Kpaxmall, [eJUTI0J103a, TJIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNATh BHJBl XUMHYECKOW CBSI3U B
OpPraHMYECKUX COCAMHEHUSAX (OAMHAPHBIC U KPaTHBIC);



chOpMUPOBAHHOCTh YMEHHS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa miisi 00bsiCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUSI MACChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
du3nUeckre M XUMHUYECKHE CBONCTBA TUIWYHBIX MPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHWYeCKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIWJIEH, AlleTHUJIEH,
Oyramuen-1,3, metunOyragueH-1,3, O€H30J, METAHOJ, 3TAHOJ, STHJICHIJIMKOJb,
MIEpUH, (EHOJ, aleTallbJIeTH]l, MypaBbuHAs M YKCYCHas KHUCIIOTBI, TJIFOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsI KUCJIOTa), WJUTFOCTPUPOBATH TEHETHUUECKYIO
CBS3b MEXKIYy HUMH YPAaBHEHHUSMH COOTBETCTBYIOIINX XUMHUYECKHUX pEaKIUH ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

chOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOTHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TePepadbOTKU M
MPAKTUIECKOE IPUMEHEHHE MPOTYKTOB MEePEPadOTKH;

chOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHCHHUSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOMYKTA
peakiuu IO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAaHHOCTh YMEHHMI BIQJE€Th CUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOTO MO3HAHMS, UCTIOJIb3YEMBIX B XUMHUH MPU U3YYCHUU BEIIECTB U
XUMUUYECKUX SBICHUHN (HaOt0eHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMWYECKHE 3HAHUS i1 TPUHATHS PEHICHHH B
KOHKPETHBIX JKM3HEHHBIX CUTYaI[USX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIOATh TIPABHJIA TIOJIBL30BAHMS XUMHYECKOU
nocy/Iol W JabopaTOpHBIM OOOPYJIOBAaHMEM, a TaKXke IpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIUSIMHU IO BBHITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHI IUIAHUPOBaTh M BBIMOJHATH XUMUYECKHM
AKCHEPUMEHT (MIPEBpAICHUsI OPraHMYECKHUX BEILIECTB IPU HArPEBAHUU, TOJyYCHUE
ATUJIEHA M M3YYEHHUE €ro CBOWCTB, KAuyeCTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIECTB, JICHATypalus OENKOB MPU HArpeBaHHUM, I[BETHHIC PEaKUHUH OEJIKOB) B
COOTBETCTBUM C TIpaBUJIAMU TEXHHKHA O€30MacHOCTH TMIpU OOpallleHUuu ¢
BEIIECTBAMU U J1AOOPATOpPHBIM OOOPYIOBAaHUEM, TMPEACTABIATH PE3YyJIbTAThI
XUMUYECKOTO SKCIEpUMEHTa B (OpME 3alucCu YpaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyaupOBaTh BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB,

c(hOpMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAJIU3UPOBATH XUMHUECKYIO
uH(pOpMALMIO, TMOJYy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpPEACTBA MacCOBOM
uHdopmanuu, IHTepHET U 1pyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
1e1eco00pa3Horo TOBEJACHUST B OBITY U TPYJAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
ONACHOCTH BO3JICUCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAs cMbich mokazatens [IJIK, moscHATh Ha mpuMepax CIoCOoObI
YMEHBIIEHUSI W TMPEAOTBPAIICHUS] HMX BPEIHOrO BO3JICUCTBUS HA OpraHU3M
YEeJIOBEKa;

JUIs 00Y4YarOIIUXCSl ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHHS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

JUISL CHETNBIX W CHA0OBUIAIIMX OOYYaIOUIUXCs: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeuHYI0 cucTeMy oOo3HadueHuit JI. Bpaiinst mis 3anmucn XuMudecKux

dbopmy.
11 KJIIACC

[IpeameTHble pe3yabTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUNU: O XUMHUYECKOM  COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOW KAPTHUHBI MHpPa, pPOJA XHMHUH B T[IO3HAHWUU SBJICHUU
npuposibl, B  (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYSCKUX 3a1a4
U DKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHUSI K CBOEMY 3JI0POBbIO M MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHWMHWYECKMX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIAralONINe MOHATHSA (XMMHUYCCKUH 3JIEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJla, MOJb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENLHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAJUTMYeCKas, BOJIOPOJIHAS ), KPUCTATUITMYECKAsl PEIIETKa,
TANBl ~XUMHYECKHX  PEAKLIHMH, PACTBOP, DJIEKTPOJIMTHI,  HEAJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAsT JUCCOLUAIUSA, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCThb
XUMUYECKOM peaklni, XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTUYECKON Auccoluanuu, nepuoanyeckuii 3akoH JI. M. Menneneesa,
3aKOH COXPAHEHUsSI MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU
NPy XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMUHU,
MHUPOBO33PECHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE ITOHMMAHUWS NPUYUHHOCTU H
CUCTEMHOCTH XHMHYECKUX SIBJICHHM, (PaKTOJOTUUECKUE CBEJICHUS O CBOMCTBAx,
cocTaBe, TOJIYYeHUH M 0€30IMaCHOM HCIIOJIB30BaHUN BaKHEUIIIMX HEOPraHMYECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATEILHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUMN BBISABISTh XapaKTE€pHbIE MPU3HAKU TOHSTHUH,
yCTaHAaBJIMBaTh UX B3aMMOCBS3b, UCIOIb30BATH COOTBETCTBYIOIIUE MOHSATHS IMPU
OMMCAaHWU HEOPTAHMYECKUX BEILIECTB U UX MIPEBPAIlCHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNBb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus (OpPMYJIT BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIUH,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBuanibHbie Ha3BaHUS OTICIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld ra3, YIJIEKHCIbIA ra3, aMMHUaK, Tami€Has
U3BECTh, HETAIIEHasl U3BECTh, MUTHEBAsI COJIA, MUPHUT U JIPYTHUE);

chOpMUPOBAHHOCTh YMEHUH OMpPENETSATh BAJICHTHOCTh M CTEMEHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3U (KOBaJICHTHAsl, MIOHHASI, METAJIMYECKasl, BOJOPOJAHAsI) B COCAMHEHUSX, THII
KPUCTAIMYECKON PEHIETKM KOHKPETHOTO BEHIECTBAa (aTOMHasi, MOJEKYJsSpHas,
MOHHAsl, METAJUITMYECKas), XapaKTep Cpebl B BOAHBIX paCTBOpaX HEOPraHUYECKHUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTh YMEHUU yCTaHABIIUBAaTh PUHAJIC)KHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBy K ONpPEASAEHHOMY KJacCy/Tpymme
COCIMHEHUM (MPOCThIE BEIIECTBA — METAJUIbl 1 HEMETAJUIbI, OKCHUbl, OCHOBAHMS,
KHUCIIOTHI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI NEPUOJNYECKOTO 3aKoHa /1.
N. MenneneeBa u J1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (D YHKIIUY;

chOpMUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »3JieMeHTOB |—4 mnepuogoB Ilepronnueckoil cUCTEMBI
xuMHuueckux syemeHToB JI. WM. MenneneeBa, UCHOJB3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKUX DJIEMEHTOB U MX COCIMHEHUM
10 repuojam u rpymmam [lepuoandeckoit cucrembl XUMUYECKUX 3yemMeHToB /. U.
Meneneena;

chOpMUPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMUYECKUE CBOWCTBA HEOPraHMYECKHX  BEIIECTB  Pa3JIUYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE T€HETHUYECKON CBSI3M MEXK]Y HEOPTaHUYECKHUMU
BEIIECTBAMU C IMOMOIIBI0 YPABHEHHI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

chOpMUPOBAHHOCTh YMEHHS KJIACCH(PHUIIUPOBATh XUMHUYECKUE PEAKIIMH TIO
pa3IMYHBIM TpU3HAKaM (YHCIIy M COCTaBy pEarupylolux BeEIIeCTB, TEIIOBOMY
addexTy peakunu, U3MEHEHHUIO CTEIEHEW OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOPMUPOBAHHOCTh YMEHUU COCTABIIATh YPABHEHHUS PEAKIUU pPa3TMUYHBIX
TUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPABHEHUS PEaKiMil HOHHOTO 0OMEHA, yYUThIBas
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKIUH UAYT JO KOHIIA;



chOpMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKUUH, TMOJATBEPKIAIOIINE
KAaYeCTBEHHBIN COCTAaB pAa3JIMYHBIX HEOPraHWYECKHX BEIECTB, paclO3HaBaTh
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHHMYECKUX
BELIECTB;

c()OPMUPOBAHHOCTh ~YMEHUW  pACKpbIBaThb CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBHTEJIbHBIX PEaKIUi MOCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOro OanaHca
3TUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUH OOBACHSITH 3aBUCUMOCTb CKOPOCTU XUMHUYECKOU
PEaKIH OT PA3IUYHBIX (PAKTOPOB; XapaKTEp CMEUICHHUS XUMUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTHU OT BHEIIHETo Bo3jaeiicTBus (mpuniuin Jle [llarense);

C(OPMUPOBAHHOCTb YMEHHUH XapaKTEepU30BaThb XHWMUYECKUE MPOIECCHI,
JeKalMe B OCHOBE IMPOMBILIJIEHHOIO MOJYYEHHsI CEPHOM KHUCIOTHI, aMMHaka, a
TaKkke C(HPOPMUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAay4YHBIX MPUHIMIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH NPOBOAUTH BBIUMUCIEHUS C HCIIOJIb30BAaHUEM
MOHSITHUSI «MAaccoBasi J0Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta3oB
MIpU XUMUYECKUX PEAKIUSIX, MAaCChl BEIIECTBA WM 00bEMa ra3oB MO M3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WIM 00BbEMY OJHOIO M3 yYaCTBYIOLIUX B peakLUu
BEIIECTB, TEIUIOBOIO 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MacCChI
BELIECTB, IPEBPALCHUS U COXPAaHEHUS YHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyaod u nabopaTopHBIM OOOpYAOBaHHEM, a TaKXKe NpaBHJia OOpaIEHUS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU MO BBINOJHEHUIO JIAOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKUM
AKCIIEPUMEHT (pa3jioXeHue MepOKCHAa BOJOPOJa B MPUCYTCTBUM KaTaiau3aTopa,
ONpPEAEIICHHE Cpelbl pPAcTBOPOB BEIIECTB C IOMOLIBID  YHHUBEPCAJIBHOIO
WHMKATOPa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW peakiuu,
peakuUy HOHHOTO OOMEHa, KAa4eCTBEHHBbIE peakluu Ha cyiabdar-, kapOoHaT- U
XJIOPHU/I-AaHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1ay I10
TeMaM «Metambl» U «HemeTtamns»y) B COOTBETCTBUU C MpaBUIIAMU TEXHUKHU
6e30MmacHOCTH TpU OOpaIllEHUH C BEUIECTBAMU U JIAOOPATOPHBIM 000pPYIOBAaHUEM,
MPEICTaBIATh PE3YyJAbTaThl XHUMHYECKOTO SKCIepUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid U (QOpMYIHpOBaTh BBIBOJIbI HAa OCHOBE
ATUX PE3YNIbTATOB;

C(OPMUPOBAHHOCTh YMEHMH KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMaILMIO, TMOJYy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEeACTBA MacCOBOM
KOMMYHUKaUK, IHTEpHET U Apyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
[[EJIECOO0PAa3HOro MOBEAEHUS B OBITY WU TPYAOBOM JEATENBHOCTH B IIEJISAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
OIIaCHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX BEIIECTB, IOHUMAs
cmbic mokazarenss [IJIK, mosicHATP Ha mnpumepax cHocoObl YMEHBIIEHUS U
IIPEIOTBPALLEHHS UX BPEAHOI O BO3IECUCTBUS HA OPIraHU3M YEIIOBEKA;

JUIs 00yYaromMXcsi ¢ OrpPaHUYEHHBIMU BO3MOXKHOCTSIMM 370POBbS: YMEHHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB W
XUMHUYECKUX SBJICHU;

JUISL  CHenbIX M CIa0OBUIAIIMX OOYyYarOUIUXCs: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy obo3HaueHuil JI. bpaitns mis 3amvcn XuMHYECKHX

bopmyi.
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CBOMCTB»

Ankanuensl. byranuen-1,3 u
MeTtuioyTaauen-1,3. Ilomyuenue
CHHTETHYECKOT 0 Kay9yKa U PE3UHBI

05.11.2026

https://m.edso00.ru/04298c0a

10

AJIKUHBI: COCTaB U 0COOCHHOCTH
CTPOCHUS, TOMOJIOTHUECKUH PSII.
AneruiieH — npocTenIni
MIPECTaBUTEIb AJIKHHOB

11.11.2026

https://m.edsoo.ru/68b6ccédc

11

Brraucnenus 1o YPaBHCHUIO
XUMHYECKOU pe€akKuuun

18.11.2026

https://m.edso0.ru/498fe87b

12

Apenbl: 0€H30I1 U TOJIYOJ.
ToOKCHYHOCTH ApEHOB

25.11.2026

https://m.edsoo.ru/a92a7094

13

I'enernueckas CBsI3b YriieBOAOPOJIOB,
MPUHAJJISKAIIUX K PA3TUYHBIM
KJIaccaMm

02.12.2026

https://m.edsoo.ru/ba48c664

14

[IpupoaHble MCTOUHUKN
YIJI€BOJOPOI0B: IIPUPOJHBIN I'a3 U
MOMyTHBIE HEPTSIHBIE Ta3bl, HEPTH U
IIPOAYKTHI €€ epepadoTKu

09.12.2026

https://m.edso00.ru/69b3398b

15

[IpupoaHbie UCTOYHUKU
yTI€BOAOPOI0OB: MTPUPOIHBIN T'a3 U
HOMyTHBIE HEPTSIHBIE Ta3bl, HEPTH U
IPONYKTHI €€ epepaboTKu

16.12.2026

https://m.edso0.ru/21f9de78

16

KonTponsHas pabora 1o pazgeny
«YTIIeBOIOPOABD)

23.12.2026

https://m.edsoo.ru/1b2bcldd

17

[IpenenbHbIE OTHOATOMHBIE CIUPTHI:
METaHOJI ¥ 3TaHOJI. BopopoaHas
CBSI3b

30.12.2026

https://m.edsoo.ru/df04c5cd
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18

MHoOroaToMHbIE€ CIIMPTHI:
STUJIEHTJIMKOJIb U TJIMLEPUH

13.01.2027

https://m.edsoo.ru/ee4d84aa

19

DeHoII: CTPOEHNE MOJIEKYJIBI,
¢usnyeckne 1 XMMHUYECKHEe CBOICTBA,
IIPpUMCHCHUC

20.01.2027

https://m.edsoo.ru/2ce726f8

20

Anbaerunpl: GopMalibaerua u
areragpaerug. AneTon

27.01.2027

https://m.edsoo.ru/c887425c

21

OnHOOCHOBHBIE MIpeeNbHbIE
KapOOHOBBIE KUCIOTHI: MypaBbUHAS U
yKCyCHas

03.02.2027

https://m.edsoo.ru/fecOb113

22

[IpakTueckas padborta Ne 2.
«CBo¥icTBa pacTBOpa YKCYCHOU
KHCIIOTBI»

10.02.2027

https://m.edso0.ru/6c86242¢

23

CreaprHOBAs ¥ OJICMHOBAsI KUCJIOTHI,
KaK MPEJICTAaBUTEIH BBICIIMX
KapOOHOBBIX KHCIIOT

17.02.2027

https://m.edso0.ru/b0331922

24

MpEbL1a Kak COJIH BBICIIUX
KapOOHOBBIX KHCIIOT, UX MOFOIIIEE
nerucTBUEe

24.02.2027

https://m.edso00.ru/3¢c566565

25

Crnoxubie 2¢UpHI KaK TPOU3BOAHbBIE
KapOOHOBBIX KUCIOT. ['uapoam3
CIIO’KHBIX 3(UPOB

03.03.2027

https://m.edsoo.ru/adfffe6d

26

XKupsr: tuaponms, npuMeHeHune,
Ouonoruyeckas poib JKUPOB

10.03.2027

https://m.edso0.ru/a19c5b98

27

VYTeBobl: COCTaB, KiIaccu PUKaIus.
Baxwuelimue npeacraBuTenu:
TUII0K03a, (PPYKTO3a, caxaposa

17.03.2027

https://m.edsoo.ru/7a9693al

28

KanMaJ'I 1 O CJUT0JI03a KaK

https://m.edso0.ru/7a9693al
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MIPUPOIHBIE TOTUMEPBI

24.03.2027

29

KonTtponbsHas pabota o paszaeny
«Kucnoponconepxane
OpPraHUYeCcKue COSAUHEHUSDY/
Bcepoccuiickas mpoBepouHas paborta

07.04.2027

https://m.edso00.ru/16634947

30

OOm1as xapakTepuCcTUKa
a30TCOJCPKAIIUX OPraHUIECKUX
coenuHeHuit / Beepoccuiickast
IpoBepoyHas pabora

14.04.2027

https://m.edsoo.ru/efa7e6ca

31

AMUHBI: METHJIAMUH ¥ aHUJIMH

21.04.2027

https://m.edsoo.ru/efa7e6ca

32

AMUHOKHCIIOTHI KaK aM(oTepHbIe
OpPraHNUYEeCKUE COCTUHECHHUS, UX
Omosornyeckoe 3HaueHue. [lenTuapl.
benku kak npupoaHbIe
BBICOKOMOJICKYJISIPHBIE COSTMHEHHUS

28.04.2027

https://m.edsoo.ru/d1773e80

33

OCHOBHEI€ TOHATHSI XUMUH
BBICOKOMOJICKYJIIPHBIX COC}II/IHCHI/Iﬁ

05.05.2027

https://m.edsoo.ru/7aa63ebd

34

OCHOBHBIE METO/IbI CUHTE32
BBICOKOMOJIEKYJIIPHBIX COCIUHECHUIA.
[Inactmaccel, KaydyyKH, BOJIOKHA

12.05.2027

https://m.edso0.ru/246103ec

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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11 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoJbHbIe
padoThI

IIpakTnuyeckue
padoThI

Jlara
HU3YyYCHUSA

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMHAYECKUU DJIEMEHT. ATOM.
DneKTpoHHAas KOH(UTYpaIHs aTOMOB

02.09.2026

https://m.edsoo.ru/59c112ee

[Tepuognueckunii 3aK0H U
[lepuonuueckas cucTeMa XUMHYECKUX
anemenToB 1. 1. MenaeneeBa, ux
CBsI3b C COBPEMEHHON T€OpUEH
CTPOEHHUS aTOMOB

09.09.2026

https://m.edso00.ru/16957c01

3aKOHOMEPHOCTU U3MEHEHUS CBOUCTB
XUMHUYECKUX 3JIEMEHTOB U UX
COEIMHEHHUH I10 rpynnam 1 Nepuoaam.
3Ha4YeHHE TEPUOJNYECKOI0 3aKOHA U
CUCTEMBI XUMUYECKHX eMeHToB J[.1.
MenneneeBa B pa3BUTUH HayKU

16.09.2026

https://m.edso00.ru/f8468927

Crtpoenue BemiecTBa. XUMHYECKas
CBA3b, eé BHUABI; MCXaHU3MbI
00pa3oBaHMsI KOBAJICHTHOM CBSI3H.
Bonoponnas cBs3b

23.09.2026

https://m.edsoo.ru/5a8072af

BaneHTHOCTS.
DnexkTpooTpuaTeabHOCTh. CTEneHb
OKHCJeHHs. BemjecTBa MONEKyJIIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

30.09.2026

https://m.edso00.ru/e167635b

[TonaTHe o qUCTIEPCHBIX CUCTEMAX.
HcTtrHHBIE M KOJIOUIHBIE PACTBOPBI.

07.10.2026

https://m.edsoo.ru/da2c70e4
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MaccoBas 10715 BEIIeCTBa B pacTBOpE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCTUHEHUH.
I'eneTnueckas cBs3b HEOPraHUYECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

14.10.2026

https://m.edsoo.ru/bf9e108d

Krnaccudukanust XuMU4ecKkux peakui
B HEOPraHUYECKON U OpraHu4eCKOU
XUMHUU. 3aKOH COXPaHEHUS MaCChl
BEILIECTB; 3aKOH COXPAHEHUS U
MPEBPALLECHUS SHEPTUU IIPU
XUMHYECKUX PEAKLIHAX

21.10.2026

https://m.edsoo.ru/bf9e108d

Ckopoctb peakuuu. ObpaTumblie
peakiuu. XUMHUYECKOE PABHOBECHE

05.11.2026

https://m.edsoo.ru/1677f4be

10

[Ipaktnueckas padorta Ne 1. «BiusiHue
pa3IUyHBIX (PAaKTOPOB Ha CKOPOCTh
XUMHUYECKON peaKInm»

11.11.2026

https://m.edsoo.ru/e6327ff2

11

DNEKTPOIUTAYECKAS TUCCOIHATIHSL.
[ToHsiTHE O BOZOPOIHOM ITOKa3aTee
(pH) pactBopa. Peakiyixt HOHHOTO
obmeHa. ['unposm3 opraHuYecKuX u
HEOPraHMYECKHUX BEIIECTB

18.11.2026

https://m.edsoo.ru/5f766bdf

12

OKHUCIUTENTFHO-BOCCTAHOBUTEIILHBIC
peakuuu. [TorsTre 00 sneKTponm3e
pacIIaBoOB M pacTBOPOB COJIEH

25.11.2026

https://m.edso0.ru/56226060

13

KonTtponbsHas pabota o paszaeny
«TeopeTrueckre OCHOBBI XUMHUI

02.12.2026

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

14

Mertansl, UX MOJ0KEHUE B
[Tepuoguueckoil cucreMe XUMHUYECKUX

09.12.2026

https://m.edso00.ru/9839c16¢
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anemenToB 1. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB.
O6mme pusnvyeckne cBOKWCTBA
METAJIJIOB

15

CrutaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHU N
METAJIJIOB

16.12.2026

https://m.edsoo.ru/42b872e3

16

XuUMHYECKHE CBOMCTBA BAXKHEUIIINX
MeTaJuIoB (HaTpHii, Kalunii, KaJblIHH,
MarHui, aTFOMUHUHN ) ¥ UX COCTUHCHUN

23.12.2026

https://m.edsoo.ru/e12c26b3

17

XUMHUYECKHUE CBOMCTBA XpOMa, MEIU U
UX COEIUHEHNN

30.12.2026

https://m.edsoo.ru/2bc0f954

18

XUMHYecKHe CBOMCTBA IIMHKA, JKele3a
1 UX COCIMHEHUH

13.01.2027

https://m.edsoo.ru/b1f2beal

19

[Ipaktuueckas padota Ne 2. "Pemienue
JKCIIEpPUMEHTAJIbHBIX 3a/1a4 MO TeME
«Metanab»"

20.01.2027

https://m.edso0.ru/41538b94

20

Hewmeraisl, ux nonoxxeHue B
[lepuoanueckoil cucreMe XMMHYECKUX
anemenToB /1. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

27.01.2027

https://m.edsoo.ru/8ca2dcad

21

®duszuueckre CBONCTBA HEMETAJIOB.
AnnoTponus HeMeTaIoB (Ha mpuMepe
KHCIIOpoaa, cepsol, hocdopa u
yriiepoaa)

27.01.2027

https://m.edsoo.ru/ef92c91c

22

XUMHUYecKHe CBOMCTBA TaJIOT€HOB,
CEpBI U UX COCANHECHUI

03.02.2027

https://m.edsoo.ru/4e223795

23

XUMHYECKHE CBOMCTBA a30Ta, pocdopa

https://m.edsoo.ru/9a6b43ec
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U UX COESIUHEHNHU

10.02.2027

24

XUMHUUYECKUE CBOICTBA yriepoJia,
KpPEMHUS U UX COENHEHHI

17.02.2027

https://m.edso0.ru/143558ab

25

[IpuMeHeHM e BaXKHENILIMX HEMETAIIIOB
U UX COEIMHEHHI

24.02.2027

https://m.edsoo.ru/6e864db5

26

O06o001IeHre U cucTeMaTu3amys 3HaHUN
o Teme «Hemeramiel»y. Beraucienus
110 YpaBHEHUSM XUMHUYECKUX PeaKIuit
U TEPMOXUMHUYECKHE Pacy EThI

03.03.2027

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

27

[Ipaktueckas padota Ne 3. «Pemienue
9KCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
"Hemeramnisl"»

10.03.2027

https://m.edsoo.ru/d93381a5

28

KonTponpHas pabora 1mo Temam
«Metamiasl» 1 «Hemeramib»

17.03.2027

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

29

Heoprannueckue u opraHu4eckue
kucioTel. Heopranuueckue u
OpraHn4ecKrue OCHOBAHUS

24.03.2027

https://m.edsoo.ru/d9ddcc76

30

AmM@oTepHbIe HEOPraHUUECKUE U
OpPraHUYECKUE COCTUHEHHUSI.
I'enernueckas cBsI3b HEOPraHUUECKUX
¥ OpraHUYeCcKHUX BEIIECTB

07.04.2027

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

31

Poip xumuu B o0ecreyeHun
9KOJIOT MY €CKOMU, SHEPreTHYECKON H
MUIIEeBON 0€30MaCHOCTH, Pa3BUTHH
MCEIULINHBI

14.04.2027

https://m.edso0.ru/080fel1f0

32

ITpencraBienus 00 OOLUMX HAYYHBIX
MPUHIUIIAX TPOMBIILICHHOTO
MOJYYEHUS BAXKHEHIINX BEIIECTB

21.04.2027

https://m.edsoo.ru/2e45a44f
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33

YetoBek B MUpPE BELIECTB U

https://m.edsoo.ru/fd39587d

MaTepHaioB 28.04.2027
34 XUMHS ¥ 310POBbE YEJIOBEKA 1 05.05.2027 https://m.edso00.ru/a6552721
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NMpPoBepPsieMOro
pesyjabTarta

IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeHEro 0011ero 06pa3oBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHI/I‘IeCKOﬁ XHUMHUHN

11

ChopMHUpOBaHHOCTh TIPENCTABICHUH O XUMHUYECKOW COCTaBISIOIICH
€CTECTBEHHOHAY4YHOM KapTUHBI MHpPa, pPOJM XHMHU B IIO3HAHUH
SBJICHUH TPUPOABI, B (OPMUPOBAHUU MBINUIEHUS U KYJIBTYpPbI
JUYHOCTH, €€ (YHKIMOHAJHHOH TPaMOTHOCTH, HEOOXOIMMOM s
pelieHuss TMPaKTUYECKUX 3a7ad M IKOJOTHYECKH OOOCHOBaHHOIO

OTHOHICHHA K CBOEMY 310POBbIO U HpHpOI[HOﬁ cpeac

1.2

Brnanenne cucremMoil XMMUYECKHMX 3HAaHHH, KOTOpas BKJIKOYAET:
OCHOBOIIOJIAraroIue ITOHATHS (Mouekyna, BAJICHTHOCTb,
3EKTPOOTPULIATENILHOCTh, CTENEHb OKUCJIEHUS, XUMUYECKas CBs3b,
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIH OOBEM, YIVIEPOAHBINA CKEJeT,
GyHKIMOHANBHAS ~ TpyNna,  paguKalx,  HU30MEpHUsi,  U30MeEpHI,
FOMOJIOTUYECKUN s, T[OMOJOTH, YrI€BOAOPOIbI, KHCIOPOA- U
a30TcoepKallie COCAMHEHHUs, OMONOTMYECKH aKTHBHBIC BEIECTBA
(yrmeBonpl, XKUPBI, OENKH), MOHOMED, MOJMMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIUHEHHS); TEOPUH M 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHus opranudeckux BemiectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJHYECKUNU S3BIK XUMHH, (HAKTOJIOTHUIECKHE
CBEEHHS O CBOWCTBax, COCTaBe, IMOJIy4YeHHUH U Oe30MacHOM
UCIOJIb30BAHUM BAXKHEWIIUX HEOPraHUYECKMX M  OpPraHuYeCKUX

BCIIICCTB B 6BITy u Hp&KTH‘-ICCKOfI JACATCIIbHOCTH YCJIOBCKA

1.3

ChopMUpOBaHHOCT, yMEHUN BBIABIATH XapaKTEpHbIE IMPU3HAKU
NOHATUHM,  YCTaHABIMBATh  HMX  B3aUMOCBSI3b,  HCIOJBH30BAThH
COOTBETCTBYIOIIME TOHATHUS NPH ONHUCAHMM COCTaBa, CTPOCHUS H

IpeBpalleHui OPraHMYeCcKUX COSAUHEHUN

14

chOpPMHPOBAHHOCTh YMEHHUM HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIHKY
JUISL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpamIéHHOH) (opMysT OpraHWYECKUX BEHIECTB M  ypaBHEHHUI
XUMHUUYECKUX PEAKIUM, U3TOTABIMBATH MOAEIH MOJIEKYJ OPraHUYECKUX
BEILLIECTB U1 WUIFOCTPALMM HX XMMHYECKOrO M IPOCTPAHCTBEHHOI'O

CTPOCHHUS




15

ChopMupoBaHHOCT, ~ yMEHMI  YyCTaHABIMBATh  MPHHAIJICKHOCTD
U3YYEHHBIX OPraHMYECKHUX BEIIECTB MO HX COCTaBY U CTPOCHUIO K
ompenenéHHOMY Kjaccy (Tpynme) coeauHeHuid (yrieBoaopojbl,
KHUCIOPOA U a30TCOAEpXAIHe COCAUHEHHS, BBICOKOMOJIEKYIISIPHBIE
COCIUMHEHMs), JaBaTb UM  Ha3BaHUS IO  CHUCTEMaTUYECKOM

Homenknatype (ITUPAC)

15

ChopMHupOBaHHOCTh YMEHUS OIpPENEsATh BHIbI XUMHUYECKOH CBS3U B

OpPraHUYEeCKUX COCTUHEHUSX (OJUHAPHBIC U KPATHHIC)

1.6

C(l)OpMI/IpOBaHHOCTB YMCHUA NPpUMCHATD: ITOJIOXKCHU A TCOpUU
CTPOCHHUA OPraHUYCCKUX BCIICCTB A.M. BYTJ'ICPOBa JJIA 00BsACHEHUS
3aBHUCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHUS; 3aKOH

COXpaHCHHA MACChl BEUICCTB

YTI1eBO0pOaBI. Kucnoponconepxaniie 51 a30TCoAepKAIIUE

OpraHU4CCKUeC COCANHCHUS. BI)ICOKOMOJIeKy.]'IﬂprIe COCOMHCHUA

2.1

CpopMupoBaHHOCTH YMEHUNW TPUBOAWTH TPUBHAIbHBIC HA3BaHUSA
OTIENBHBIX OPraHWYECKUX BEHIECTB (ITUJICH, MPONUJICH, alleTUJIEH,
STUIIEHTIINKONb, TIUIEpUH, (eHon, dopManpaerua, aneTalbIeru/,
MypaBbHHasi KHUCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBasl KHCIIOTa, TIIOKO03a, (PyKTO3a, Kpaxmaj, LeJUIoo03a,

TJIMITMH)

2.2

ChopMupoBaHHOCT, YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHUE,
¢u3nYecKre W XWUMHYECKHE CBOWCTBA TUIUYHBIX MPEICTaBUTEICH
Pa3NMMYHBIX KJIACCOB OPraHUYECKHX BEHISCTB (METaH, 3TaH, DTHIICH,
NpONHWIICH, aleTuieH, OyraaumeH-1,3, merunOyramumen-1,3, OeHzom,
METaHOJ, 3TAaHOII, ATHJICHTJIUKOJb, TIUIEPUH, (DEHOI, aleTalbIeru/I,
MypaBbUHAsI U YKCYCHAasl KUCIOTHI, TJIFOKO3a, KpaxMmal, IeJUTI0JI03a,

aMUHOYKCYCHasl KMCJI0Ta)

2.3

ChopMHUpOBaHHOCTh YMEHHSI WIUTIOCTPUPOBATH T'€HETUYECKYIO CBS3b
MEXIYy  THIWYHBIMH  TPEACTABUTEISIMH  pa3jMYHBIX  KJIACCOB
OpPraHUYECKUX BEIECTB YPABHEHUSMU COOTBETCTBYIOIINX XUMHIECKUX

peaKLMii ¢ UCIOJIb30BAaHUEM CTPYKTYPHBIX GOpMYJI

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKkTepru30BaTh HUCTOYHUKH
YTJIEBOJOPOIHOTO ChIPhs (He(Th, MPUPOHBIN Ta3, YTOJb), CIIOCOOBI HX

nepepaboTKU U MPaKTUUECKOE IPUMEHEHNE POAYKTOB epepaboTKu

XHUMHUA U )KNA3HBL. PacuéThl

3.1

CdopMupoBaHHOCTh YMEHUH BJIAIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX

METOAAaX HAYYHOI'0 IMO3HAaHWA, UCITOJIB3YEMBIX B XUMUU ITPU U3YYCHUHN




BEIIECTB U XUMHUYECKHX sBJICHMH (HaOIIOAeHHE, W3MEpEHue,
JKCIIEPUMEHT, MO/IeJIMPOBaHUE), K CII0JIb30BaTh CUCTEMHBIE
XUMHUUYECKUE 3HAHUSA JUISL I[PUHATUSA pPEUIEHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyallUAX, CBA3AHHLIX C BEHICCTBAMU U UX ITPUMCHCHUEM

3.2

ChopmMupoBaHHOCTH yMEHHH COOJIOIaTh IpPaBWIa TOJB30BAHUS
XUMHUYECKON TOCyAod W JabopaTOpHBIM OOOPYJOBaHUEM, a TaKKe
npaBuja 0OpalleHus C BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKUHUSAMHU

110 BBIITOJIHCHHUIO na60paT0pHHx XUMHYCCKUX OIIBITOB

3.3

CdopmMupoBaHHOCTh YMEHUH TIJIAHUPOBATH W BBITTOJHITH XUMUYECKHUI
OKCIICPUMCHT (HpeBpameHI/m OpraHMYCCKUX BCHICCTB IIpU HAIr'pCBaHUMH,
HOJIy4eHU e STUIICHA U M3YYEHHE ero CBOMCTB, KAUECTBEHHBIC PEaKIUH
OpPraHWYEeCKUX BEUIECTB, JeHaTypauus OEIKOB IIpM HarpeBaHuH,
HOBCTHBIC pCaKIUU 6CJ'IKOB) B COOTBCTCTBHUU C INpaBHUIIAMH TCXHUKHU
Oe3omacHocTH MpH OOpallleHuu C BeleCTBaMU U Ja0OpaTOPHBIM
000pyI0BaHUEM; IIPEACTABIATH pe3yJibTaThl XAMHUYECKOT0
JKCIEepUMeHTa B (opMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIMX

peakiuii u HOpMyIMPOBaTh BBIBOJIBI HA OCHOBE STHX PE3yJIbTAaTOB

3.4

CdopmMupoBaHHOCTh YMEHHUI MPOBOJIUTH BBIUYUCICHUS 10 XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEIIECTBA WM
MPOAYKTA PEAKIUU IO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO

U3 UCXOJIHBIX BEIECTB UM MPOAYKTOB PEAKILIUHN)

3.5

CchopMHupoBaHHOCTH yMeHU# KPUTUYECKU aHaJIM3UPOBATh
XMMHMUYECKYI0 HMH(OpPMalNIO, MOIYy4yaeMyl0 M3 Ppa3HbIX HCTOYHHKOB

(cpenctBa MaccoBoii nHGOpMaluu, ceTh IHTepHET U Apyrue)

3.6

ChopMHupOBaHHOCT, YMEHUW COONIONATh TIPaBHIIA JKOJIOTUYECCKH
LIeJIECO00PAa3HOro IMOBEACHUSI B OBITY M TPYAOBOH IEATEIBHOCTH B
LEeJISIX COXPAaHEHUs CBOErO 3I0POBbS U OKPYKAIOIIEW IPUPOJHOU
Cpezbl, OCO3HAaBaTb ONACHOCTb BO3/JEWCTBUSA HA JKUBbIE OpraHU3MBI
ONpENENEHHBIX OPraHMYECKUX BEIECTB, MIOHUMAsi CMBICH IOKa3aTels
[IJK (mpemenbHO J0OHNyCTMMOW  KOHIIEHTPAllUM), MOSACHATH Ha
nprMepax CrnocoObl YMEHbIIEHUS M TPEAOTBPAIICHUS WX BPEIHOTO

BO3JCUCTBUS HA OpraHu3M 4Y€JIOBCKa

11 KVIACC

Kon
NpoBEPsIEMOro

IIpoBepsiemMble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus




pe3yJibTara

1

TeopeTnueckre OCHOBbI XUMHH

11

Bnanenune cucreMoi XMMHUYECKHMX 3HAHUM, KOTOpash BKIIIOYAET:
OCHOBOIIOJIATAIONIME  TMOHATHS  (XMMHUYECKHHA  DJIEMEHT,  aToM,
3JIEKTPOHHAs1 000JI0YKa aToMa, S-, p-, 0-3J1eKTPOHHBIC OPOUTAIH ATOMOB,
WOH, MOJEKyJa, BaJEHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, CTEIEHb
OKHCJICHUSI, XMMHUYECKasi CBs3b, MOJb, MOJISIpHAs Macca, MOJISIPHBIN
00BEM, KpUCTAIUIMYECKAss pEMmIETKa, THUIBI XWMHUYECKUX pEaKIui
(OKHCITUTENTLHO-BOCCTAHOBUTENLHBIE, JK30- W DHJIOTEPMUYECKUE,
peakuuu WOHHOTO OOMEHA), PacTBOP, DJIEKTPOJIMTHI, HEIICKTPOIUTHI,
AJICKTPOJUTUYECKAs]  JUCCOLIMAIUSI, OKHCIUTENb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOH pPEaKIMH, XUMUUECKOE PaBHOBECHE); TCOPUU H
3aKOHBI (TEOPHS BJIEKTPOIUTUYECKON auccouuannu, llepmonuueckuit
3akoH [[.M. MenneneeBa, 3aKOH COXPaHEHHsI MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XUMUH, (PAaKTOJIOTUYECKUE CBEACHUS O CBOMCTBAX,
CcoCTaBe, TONYyYEeHHUHM U O€30MaCHOM HWCIOIb30BAHUU BaXKHEHIINX
HEOPTaHMYECKUX BEHIECTB B OBITY M MPAKTUYECKOU JIEATEILHOCTU

YCJIOBCKa

1.2

ChopMHUpOBaHHOCT, YMEHUN BBISBJIATH XapaKTepHblE NPU3HAKU U
B3aUMOCBSI3b H3YUYEHHBIX IOHATUH, NPUMEHATh COOTBETCTBYIOIIME
NOHATUS TNPHU ONUCAHUM CTPOECHUS U CBOMCTB HEOPraHMYECKHUX
BEUIECTB M HX MPEBPALIECHUN; BBIABIATH B3aUMOCBSA3b XMMHYECKHX
3HaHUHU c MTOHATUSIMU u N PEACTABICHUSIMUI OPYrux

CCTCCTBCHHOHAYYHLIX ITPESAMCTOB

1.3

Brnanenne OCHOBHBIMM METOJAaMH HAYYHOr'O IO3HAHUS BEIIECTB H
XUMUYECKUX SBJICHWH (HAOMIOJCHHE, W3MEpEHUEe, OKCIICPUMEHT,

MO/ POBAHHE)

14

CpopMupoBaHHOCTh YMEHHI ONpENeNisiTh BAJIEHTHOCTh U CTENEHb
OKHCJIEHUSI XUMHMUYECKHUX DJIIEMEHTOB B COEAUHEHUAX Pa3IuYHOro
cocTaBa, BHJ  XUMHUYECKOM  cBsi3u  (KOBaJleHTHas, MOHHAs,
MeETaJNIMYeCKasi, BOAOPOIHAs) B COCAMHEHUSAX, TUIl KPUCTAJINYECKOU
PELIETKN KOHKPETHOrO BellecTBa (aTOMHas, MOJEKYJSIpHAasl, MOHHa,

MeTaJTnyecKas)

1.5

ChopMupoBaHHOCT YMEHUHN OINpPENENSATh XapaKTep CPeAbl B BOIAHBIX

pacTBOpax HEOPraHUYECKUX COSTUHEHUI

1.6

ChopMUpOBaHHOCT, ~ YMEHMSI  KJIacCU(HUIMPOBATH  XUMHUYECKHE
peaKIy Mo Pa3IMYHbIM IpPU3HAKAM (YUCIY U COCTaBYy pearupyromux

BEIIECTB, TEIJIOBOMY OJ((dEeKTy peakiuu, H3MEHEHUIO CTerneHen




OKHCJICHHA 3JICMCHTOB, 06paTI/IMOCTI/I pPCaKInu, Y4aCTHIO

KaTaJm3aTopa)

1.7

ChopMUpOBaHHOCT,  YMEHHMIl  COCTaBISITH ypaBHEHUS  peakUuid
pa3IU4HBIX THUIIOB, IIOJHBIE M COKpPAIEHHBIE YPAaBHEHMS pEaKIMil
HMOHHOT0 00OMEHa, YYUTHIBAs YCIOBUS, IPH KOTOPBIX ATU PEAKLUU UIYT

JO0 KOHIIa

1.8

CdopMupoBaHHOCTH YMEHUN MPOBOAUTH PEAKIIUH, TIOTBEPKIAIOIIIE
KaueCTBEHHBI  COCTaB  PA3JUYHBIX HEOPraHUYECKHX  BEILECTB,
pacro3HaBaTh OMBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIHUE B BOJHBIX

PacTBOpax HCOPraHUICCKUX BCHICCTB

1.9

ChopMHUpOBaHHOCT YMEHUH pacKpbIBaTh CYIIHOCTb OKHCIMTEIBHO-
BOCCTaHOBUTEJIBHBIX peakuuii IIOCPENCTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THUX peaKHI/Iﬁ

1.10

ChopMupoBaHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTH CKOPOCTH

XMMMUYECKOH peakluu OT pa3IUuyHbIX (GaKTOpOB

1.11

ChopMupoBaHHOCT,  yMEHUH  OOBSACHATH  XapakTep  CMEIICHUs
XUMHUYECKOTO PaBHOBECHS B 3aBUCMMOCTH OT BHEIIHETO BO3JCHCTBUS

(npuniun Jle llatense)

OO011ast ¥ HeopraHuYecKass XUMHS

2.1

CdopmupoBaHHOCTh yMEHHMIl packpbiBaTh cMbica [leproguueckoro
3aK0HA J.N. MenpeneeBa u JIEMOHCTPUPOBATH €ro
CHCTEMAaTU3UPYIOLIYI0,  OOBSACHUTENIBHYI0O M  NPOTHOCTHYECKYIO

byHKIAN

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTEpPU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHM4YECKUX 3neMeHToB 1—4 mnepuonoB Ilepuoanueckoit
CUCTEeMBbl XUMHYeCKHX OdneMeHToB JI.M. Mennaeneesa, ucnonb3ys
HOHSTUSL  «S-, P-, O-2JIEKTPOHHBIE OpOUTAIM», «IHEPreTHYESCKUE
YPOBHM»,  OOBSICHITb  3aKOHOMEPHOCTM  M3MEHEHHMs]  CBOMCTB
XMMHUYECKUX 3JIEMEHTOB M UX COCIMHEHHH II0 IEPHOJaM M Ipynnam

[Tepuoguueckoii cucreMbl xumudeckux 3nemeHToB .M. MenneneeBa

2.3

ChopMupoBaHHOCTh YMEHUW XapaKTEpPH30BaTh (OMHCHIBATH) OOIIUE
XHUMHYCCKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB PA3JIMYHBIX KIIACCOB,
MOJATBEPXKAATh  CYIICCTBOBAHWUE  TI'CHETHYECKOH  CBS3U  MEKIY
HEOPraHWYECKUMHU  BEIIeCTBAMH  C  IOMOINBIO  YpaBHCHUU

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

ChopMupOBaHHOCT,  yMEHHMI  YCTAHABIHMBATh  IPUHAJIKHOCTH

HCOPraHMYCCKHUX BCHICCTB IO UX COCTAaBYy K OHpGIIGJIéHHOMy KJIaccy




(rpynme) coenvHeHUi (IPOCThIE BEIIECTBA — METAJUIBI U HEMETaJUThI,

OKCH/JIbI, OCHOBaHUs, KUCIOTHI, aM()OTEpHBIE THAPOKCHIBI, COJIN)

2.5

CdopMupoBaHHOCTH YMEHHI HCIIOJIH30BATh XUMUYECKYIO CHMBOIUKY
JUISL  coCTaBlieHHs (opMys BEImIECTB U ypaBHEHUH XUMHYECKHX
peakiuii, cuctemarndeckyro HomeHkinatypy (IUPAC) u TpuBHanbHbIE
Ha3BaHUS OTJCIbHBIX HEOPraHWYECKUX BeIIeCTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMHaK, rami€¢Has W3BeCThb, HeEraimiéHasi W3BECTb,

NUTHEBAs COfa, MUPUT U APYTHE)

2.6

CdopmupoBaHHOCT, YMEHHI XapaKTepu3OBaTh (OMHUCHIBATH) OOIIHME
XMMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HNOATBEP)KIAaTh  CYLIECTBOBAHME  T'€HETHYECKOM  CBSA3M  MEXIy
HEOpPraHWYEeCKUMHU  BEIleCTBAMH € IIOMOILBIO  YpaBHEHUH

COOTBETCTBYIOIIMX XMMUYECKUX PEAKIIUI

2.7

ChopMUPOBaHHOCTh YMEHHH IUIAHUPOBATh M BBITOJHATH XMUMUYECKHN
9KCIIEPUMEHT (pa3joKeHHE MEPOKCHIa BOJOPOAA B IIPHCYTCTBHU
KaTaJn3aTopa, ONPEAEICHHE CPEAbl PAaCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIBHOI'O HWHIWKATOpA, BJIMSIHHE pa3JIMYHBIX (DAKTOPOB Ha
CKOpPOCTh XMMHUYECKOW pEaKIuW, peakuuu HOHHOro oOMeHa,
KayeCTBEHHbIE PEaKIIUK Ha Cynb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTUOH aMMOHUs, PCIICHUC OJOKCICPUMCHTAJIBHBIX 3aaa4d I10 TEMaM
«Metamnel» U «Hemeraniab») B COOTBETCTBUU C MpaBUIAMH TEXHUKU
Oe3omacHOCTH MpH OOpalleHWu C BeHIeCTBAaMU M J1aOOpaTOPHBIM
000pyI0BaHUEM; MPEACTABIIATD pE3yIbTATHI XUMHUYECKOr 0o
IKCIIEpUMEHTa B (opMe 3almuch ypaBHEHUH COOTBETCTBYIOIIUX

peaknuii 1 GOpMyIHPOBATh BHIBOJIBI HA OCHOBE dTHX PE3YJILTATOB

2.8

ChopMupoBaHHOCTh yMEHUH COOJIIOJATh TIpaBUJIA TOJIB30BAHUS
XMUMHMYECKON MOCynoil u 1abopaTopHBIM O0OpPYIOBaHHEM, a TaKXKe
npaBuiia OOpAIllEHHs C BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKLHUAMU

I10 BBIITOJIHCHHUIO naGopaTopHHx XUMHYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCT, ~ YMEHHH  XapaKTepU30BaTh XUMHUYECKHUE
IPOLIECCHI, JIEKAIMEe B OCHOBE MPOMBILIJIEHHOIO MOJIyY€HHs] CEpHOU
KHUCJIOTHL, aMMHaKa, a Takke Cc(OpPMHUPOBAHHOCTH MpPEACTaBIECHUN 00
O0MMX HAy4YHBIX NPUHIOUNAX M  OKOJIOTMYECKUX Mpobdiemax

XUMHUUYCCKOI'O IIPOU3BOACTBA

XHUMHUA U )KNA3HB. PacuéThl

3.1

ChopMupoBaHHOCTH TPEACTABICHUNH O XMUMHYECKOW COCTaBIISIONICH

eCTeCTBeHHOHaquOﬁ KapTUHBlI MHpaA, POJIM XHMMHUU B TIIO3HAHHUU




SBJICHUW TPUPOABI, B (POPMHUPOBAHUM MBIIUICHUS M KYJIbTYPbI
JUYHOCTH, €€ (QYHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM IS
pEIICHHUS] TPAKTHYECKHMX 3aJlad M SKOJOTHMYECKHM OOOCHOBAHHOIO

OTHOIIEHUS K CBOEMY 370POBBIO M TIPUPOTHON Cperie

3.2

CdopmupoBaHHOCTH YMEHUU KPUTHUYECKHU AHAJIM3UPOBATH
XUMHYECKYI0 HH(OpPMAINIO, TMOIY4aeMyI0 W3 Pa3HbIX HCTOYHHKOB

(cpenctBa MaccoBOi KOMMYHHKAIMH, ceTh IHTepHET U Apyrue)

3.3

ChopMupoBaHHOCT, yYMEHUW COONIONATH TMpaBWIa OSKOJIOTHYECKU
ENIeCO00PA3HOro TMOBEACHHUS B OBITY W TPYIOBOW NEATEIHHOCTH B
IENSIX COXPaHCHHsI CBOEro 3J0POBbS W OKPYXAIOMICH MPHPOTHOM

Cpenbl

34

Oco3HaBaTh OIIACHOCTb BO3JCHCTBHS Ha JKUBEIC OpPraHu3Mbl
OHpeI[eJ'IéHHbIX BCIICCTB, ITIOHKUMas CMbICJI ITIOKAa3aTCIsa HI[K, IIOACHATDH
Ha IMpuMEpax CII0COOBI YMCHbBIICHUSA U HNPECAOTBPAIICHUA UX BPCAHOI'O

BO3JCUCTBUS HA OpraHu3M 4Y€JIOBCKa

3.5

CdopmupoBaHHOCTH YMEHHUI MIPOBOAUTH BBIYM CIICHUS c
WCIIOJIb30BAaHUEM TMOHSTHS «MaccoBas JOJisI BEIIECTBA B PacTBOPE»,
O0BEMHBIX OTHOIICHWH Ta30B MPU XUMHYECKHX PEAKIHUAX, MacChl
BelIeCTBAa WM 00BEMA ra30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce UM O00BEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
TerIoBOro 3¢ (dekra peakuuu Ha OCHOBE 3aKOHOB COXPaHEHHUS MaCChI

BCIICCTB, IMTPCBpAICHUA U COXPAHCHUA DHCPIUn




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

TeopeTndyeckrne 0CHOBBI OPraHMYECKONM XUMHUH

11

[Ipenmer opraHuueckoll XUMHH: €€ BO3HUKHOBEHHME, PA3BUTHE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIECTB WM MaTepuasoB. Teopusi CTpOEHHUsS OpPraHMYECKUX

coenuHenut A.M. ByTiepoBa, €€ OCHOBHBIE MOJI0XKECHUS

1.2

CtpykTypHble (GOpMYNBl OpPraHMYECKUX BeIIECTB. [ omoyorus, u30Mepus.
XHWMHUYECKas] CBSI3b B OPraHUYECKUX COCIUHEHUSX — OJWHAPHBIE M KPAaTHBIE

cBs3u. [IpencraBnenue o knaccuukanuy OpraHMYECKUX BEIIECTB

1.3

Homenknatypa opraHnuecKuX COCIWHEHHH (CHCTEMaTH4eCKasl) U TPUBHAJbHBIC

Ha3BaHUS BaKHEHIIINX HpeI[CTaBHTGHeﬁ KJIaCCOB OPraHM4CCKUX BCUICCTB

YrineBomnopobl

2.1

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psAl. MeTaH U 3TaH — npocTenme
IOPEACTAaBUTENN ajKaHOB: (U3MYECKHMe M XUMHUYECKHE CBOMCTBa (peakuuu

3aMEeIIEeHUs U TOPEHHUs), HAaXOXKAEHUE B IPUPOJIE, TOJTyUYEHUE U IIPUMEHEHUE

2.2

AJIKEHBI: COCTaB M CTPOECHHME, T'OMOJIOTMYECKUH psAA. OTWIEH W NPONUJIEH —
IpOCTEUIINE MPEACTABUTENN AJIKEHOB: (pU3MUecKHe U XHMHUYECKHEe CBOWCTBa
(peakuuy THUIPUPOBAHUS, TaJOrC€HUPOBAHUS, THApPATAllUM, OKHUCIEHHS U

HOJ'II/IMepI/IBaHI/II/I), MOJIY4YCHUC U IIPUMCHCHUC

2.3

Anxaauensl: OyrtaaueH-1,3 u wmetunOytamuen-1,3: crpoeHue, BakHeHIINe
XMMHYECKHE CBOICTBa (peakuus rnonuMepusanuu). [lomyuyeHue CHHTETHYECKOTO

KayuyKa 1 pe3uHBI

2.4

AJKUHBI: cOCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTHUYECKUN PAl. ALETUIIEH —
OPOCTEHIINN IpPEACTaBUTENb AJKHUHOB: COCTaB, CTpOeHHE, (u3nueckue u
XMMHMUYECKUE CBOMCTBA (PEaKLMK TMIPUPOBAHUs, TaJIOTEHUPOBAHUS, TUIpaTaluy,

TOpeHHUsl), TOMy4eHHe U IPUMEHEHHE

2.5

Apensl. benszonm: coctaB, cTpoeHue, (QHU3MYECKUE U XUMUYECKHE CBOWCTBA
(peakuuy rajoreHMupoBaHMsI U HUTPOBAaHUS), IOJy4eHUE U TpuMeHeHue. Tomyour:
coCTaB, CTpoeHue, (HU3MYecKue U  XUMHUYECKHEe CBOMcTBa  (peakuuu
rajJloreHUpPOBaHUsl W HUTPOBAHUS), IMOJYYEHHE U MpUMEHEHue. TOKCHYHOCTh
apeHOB. ['eHeTHuecKkas CBs3b MEXKIy YIVIEBOAOPOAAMM, MPHUHAISKAIIMMHU K

Ppa3iIM4YHBIM KJIaCCaM

2.6

[TpupoaHbIe UCTOYHUKH YTIeBOA0PO0B. [IpupoaHbIii a3 U MOMyTHHIE HEPTIHbIE




ra3el. Hed1p u e€ mpoucxoxnenue. CrocoObl mepepaboTku HeTH: MeperoHka,
KPEKUHI (TePMHYCCKUM, KaTaJIMTU4YECKHil), muponu3. [IpoaykTel nepepaboTKu
HepTH, UX MPUMEHEHHE B IPOMBIILIICHHOCTH U B ObITy. KameHHBIH yromb u

MPOJIYKTHI €0 TiepepadboTKu

Kucnopoaconepxanmiye opraHu4eckue coeTuHEHMs

3.1

[TpenenbHbIe OHOATOMHBIE COUPTHL. METaHOI U ATAHOJ: CTPOEHUE, PU3NYECKue
U XUMHYECKHE  CBOMCTBa  (peakuMh ¢  aKTUBHBIMH  MeTaJlJlaMH,
rajJioreHOBOJIOpOJIaMHi, TOpEeHHE), MpHUMeHeHue. BomopoaHble CBA3H MEXKIY
MOJIEKYyJIaMU cOupTOB. /leficTBMEe MeTaHOIa M ITAaHOJIAa Ha OpraHU3M YeJOBeKa.
MHoroaToMHbI€ CIUPTHI. DTUIICHTIINKOJb U TJIMIEPUH: CTPOeHHE, PU3UUECKUE U
XMMHMUYECKHE CBOWCTBAa (B3aMMOJEHCTBHE CO  INEIOYHBIMH  MeETaJlJIaMH,
KayecTBEHHAas pPEaKlMs Ha MHOrOaTOMHBbIE CHMPTHI). JleficTBME Ha OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/IC rIMOEpUHa U OTUJICHT JIMKOJIA

3.2

denour: CTPOCHUEC  MOIJICKYIJIbI, (bI/ISI/I‘ICCKI/Ie U XHMHYECKHE CBOICTBA.

TokcuuHocTh (enona. [Ipumenenne enomna

3.3

Anbaerunpl u KeToHbl. DOpManbIeru, aleTaabAerua: CTpOCHHE, PU3NIECKHUE U
XUMHUYECKHUE CBOMCTBA (PEaKIMd OKHCJICHHS M BOCCTAHOBJICHHUS, KayEeCTBCHHBIC

peaxkuuu), NoJIy4YeHne U NpUMEHEeHHE

3.4

OnHOOCHOBHBIE TpenebHble KapOOHOBBIE KHCIOTHI. MypaBbUHasi U yKCyCHas
KHCJIOTBL: CTpOEHHUE, PU3NYecKre 1 XUMUYecKre CBOWCTBa (CBOMCTBa, o01Ine s
Kjlacca KHUCJIOT, peakuus dSTepuukaiuu), TMOJIydeHHEe U IpPUMEHEHHE.
CreapruHoOBast U OJIEMHOBAsI KUCJIOTHl KaK MPEACTABUTEIN BBICHIMX KapOOHOBBIX

KHUCIOT. MBIIa KaKk COJIM BBICIINX Kap6OHOBbIX KHUCJIOT, UX MOIOIICC I[GI\/JICTBI/IG

3.5

Crnoxuble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIPONN3 CIOKHBIX
a¢upoB. XKupsl. I'maponus xupos. I[Ipumenenue xupos. buonornyeckass posb

KUPOB

3.6

VYraeBonbl: cocTaB, Kiaccu(puKalus yriaeBogoB (MOHO-, IH- U IOJHCAaXapHIbl).
['mroko3a — mpocTedmuii MOHOCaxapua: OCOOEHHOCTH CTPOEHUS MOJEKYJIbI,
¢du3uvecKkue U XMMUYECKHUE CBOMCTBA (B3auMoelicTBue ¢ ruapokcugom meau(ll),
OKHCIIGHHE aMMHa4HbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHHE,
OpoKeHue TIIOKO3bl), HAXOXJACHHE B MpPUpOJE, NMPUMEHEHHE, OUOJIOTHYecKas
poab. @orocunTe3. OpyKTo3a Kak u3oMep IHOK03bl. Kpaxmaln u 1eiuioiao3a Kak
npupoaHsle noiaumepsl. CTpoeHue Kpaxmana M UEeJUI0JIo3bl. Puznueckue u

XUMHUYECKHE CBOMCTBA KpaxMaJja (TUIPOJIni3, KAYECTBEHHAS PEAKIUs C HOJIOM)

A30TCOI[ CpKarue OPraHu4CCKUeC COCAMHCHU S

4.1

AMHUHOKHCIIOTHI Kak aM(oTepHble OpraHnyeckue coeauHeHus. dusmueckue u

XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha IMpuUMepe TiMlMHA). buonormueckoe




3HAUYEHUE aMUHOKHUCIIOT. IlenTu bl

4.2

benkn kak mnpupoaHBIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHas,
BTOpUYHAsT U TpPETHYHAs CTPYKTypa OelKOB. XHMHUECKHE CBOMCTBA OEJIKOB:

TUAPOJIN3, ACHATYpalrs, KAHCCTBCHHBIC pCaKINN HA Oeku

BricokOMONEKyISIpHBIE COENMHEHUS

5.1

OCHOBHBIE TIOHSATHS XHMHHU BBICOKOMOJICKYJIIPHBIX COGI[I/IHCHI/Ifli MOHOMCEDP,
MMOJINMEP, CTPYKTYPHOC 3BCHO, CTCIICHLb IMOJIUMCPU3ALINH, CPCOAHAA MOJICKYJIApHAA
Macca. OCHOBHBIC MCTOAbI CHHTE3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ —

noamMepusanus U MOJIMKOHACH Callust

5.2

SKCHepI/IMeHTaHBHBIe MCTOJbI H3YUYCHHA BCIICCTB W HUX HpeBpaH_[eHI/II‘/‘IZ
O3HAaKOMIJICHHUEC C 06pa3uaM1/1 MMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKkoB. [lojlyueHHe CHHTETHUYECKOro Kay4yyKa U PE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

TeopeTnueckre OCHOBbI XUMHH

1.1

XuMHUYecKHid dreMeHT. AToM. Slapo aToMa, H30TONBL. DJIEKTPOHHAS 000JIOUYKA.
DHepreTuueckue YpoBHH, MOMAYPOBHH. ATOMHBIE OpOUTaH, S-, P-, 0-3JIEMEHTHI.
Oco0eHHOCTH pacrpeeNieHus] AIEKTPOHOB 10 OPOUTAISAM B aTOMaxX JJEMEHTOB

MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPHUTYpaIHs aTOMOB

1.2

ITepunonnuecknii 3akoH u [lepuoandeckas cucreMa XMMU4ECKHUX d1eMeHToB J[. M.
MenneneeBa. CBs3p nepuoguueckoro 3akoHa u [lepuoguueckoil cucTemsl
XuMu4eckux dyeMeHToB .M. MeHneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHMsI CBONCTB XHUMHUYECKHX OJJIEMEHTOB U
00pa3yeMbIX HMMH MPOCTHIX MU CIIOKHBIX BEIIECTB IO TPYyNNaM U MEPUOJAM.

3HaueHHue MEPUOJUICCKOI0 3aKOHA B pa3BUTUH HAYKHU

1.3

Crpoenue BemiecTBa. XUMHYECKas CBSI3b. BuAbl XUMHUYECKOH  CBA3M
(koBayieHTHAsT HEMOJISIpHAs W TOJSpHAs, HMOHHAs, MeTajudeckas). VoHbI:
KaTHOHBI M aHMOHBI. MeXxaHn3Mbl 00pa30BaHMs KOBAJIEHTHOW XHMHUYECKOU CBS3U

(oOMeHHBIH U TOHOPHO-aKIeNTOPHBIH). BogopoaHas cBsi3b

1.4

BaneHTHOCTB. DJIeKTpOOTpULIATENBHOCTh. CTENEHb OKUCIEHUS

1.5

BemectBa MONEKYJISIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHMSI. 3aKOH MOCTOSIHCTBA
COCTaBa BEIECTBA. UMbl KPUCTAIIIMUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUMNA KPUCTALUIMYECKOW pemeTku. IloHsATHE O auCIepCHBIX

cucreMax. VICTHHHBIC U KOJIJIOMAHBIC PaCTBOPHLI. MaccoBas J0JI1 BCHICCTBA B




pacTtBope

1.6

Knaccudukanus Heoprannueckux coennHennil. HomeHnknaTypa HeopraHu4eckux

BCIICCTB

1.7

XUMHAYECKas peaxkuusi. Knaccudukamms XUMUYECKUX peakuui B
HEOPraHMYECKOW W OPraHUYEeCKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BEIECTB,

3aKOH COXpPaHCHUSA U MPEBPALICHUA SHCPIUU ITPU XUMHUYCCKHUX PECAKIIUAX

1.8

CKopocTh peakiu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB

1.9

O6paTI/IMBIe pCaKIuu. XUMHYECKOe PaBHOBECHUC. q)aKTOpBI, BIMAOIIMEC Ha

COCTOSIHME XUMHUYecKoro paBHoBecus. [Ipunnun Jle [llatense

1.10

SHCKT‘pOHI/ITI/I‘IeCKaH nucconuanusa. CUIIBHBIC H ciabwle QJICKTPOJIATHI. Cpeﬂa
BOIHBIX PpaCTBOPOB BCIICCTB: KUCJIAs, HeﬁTpaana;I, meaovyHas. Peakiiuu noHHOTO

oOMeHa

1.11

OKHUCINTENBHO-BOCCTAHOBUTEILHBIE peakuuun

Heoprannueckas xumus

2.1

Hemeramnbl. Tlonoxenne nemeramuioB B [lepuonuueckoil cucteMe XMMHUYECKUX
anementoB JI.MI. MenneneeBa U1 0COOCHHOCTH CTpOEHHS aTOMOB. Duzmyeckue

CBOMCTBa HEMETAJJIOB. AJIJIOTPONMS HEMETAJJIOB (Ha MpUMepe KUCIOPOoa, CEPHL,

(docdopa u yriaeposa)

2.2

XUMHUYECKUE CBOWCTBA BAKHEUIIMX HEMETAJJIOB (Tajlor€HOB, CEpbl, a30Ta,
dochopa, yraepoma W KpeMHHs) W HMX  COCOUHEHHH  (OKCHIOB,
KHCIIOPOJICOJIEpKAIIMX KHCIOT, BOJOPOAHBIX coeauHeHuil). [IpumeHenue

Ba)KHEUIIINX HEMETAJJIOB U UX COEAUHEHUN

2.3

Mertamnbl. [lonoxxenne MeramnoB B Ilepmomnueckoil cucremMe XHMHYECKHX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTaJioB. O6ume gunyeckue cBorMcTBa MeTasioB. CrjaBbl METAJLIIOB.

DNEeKTPOXUMUYECKUH Pl HAIPSKEHUI METaJUIOB
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XUMHUYECKUE CBOWMCTBA BaXHEWINMX METAJIOB (HATpUM, KaJMid, KaJbLUH,
MarHuii, ajqlOMUHUNA, IUHK, XpOM, Kelle30, MeOb) U UX coequHeHuil. OOmme

CITOCOOBI MMOJIy4CHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTaJ1JIOB B 6BITy N TCXHHUKC

2.5

I'eneTnueckas cBS3b HCOPraHU4YCCKUX BCIICCTB, IPUHAMJICKAIINUX K pa3JINYHbIM

Kj1accaM

XUMUA U )KA3HD

3.1

Ponpr xumuu B obOecriedeHUM HKOJOTMYECKOM, SHEPreTHYECKOW U MHUIIEBON
0e30MacHOCTH, Pa3BUTHH MeIUIMHBL [[OHATHE O HAyYHBIX METOJAX MO3HAHMS

BCIIECTB U XUMHNYCCKUX peaKuHﬁ

3.2

HpGI[CTaBJIeHI/ISI 00 O6H_[I/IX HAaYYHBIX MPUHIOUIIAX TPOMBIINUICHHOI'O IMOJYYCHUA




BAKHEMIIMX BeulecTB. YelOBEK B MHUpE BEIIECTB U MAaTEpPUAJIOB: BAXKHEHIIME
CTPOMTENBHBIE MaTepHasbl, KOHCTPYKLMOHHbIE MaTepuajbl, KPAaCKH, CTEKJIO,
KepaMHMKa, MaTepuaibl I DJIEKTPOHUKU, HAHOMAaTepHuasbl, OPraHUYECKUE U

MUHEpaJbHbIE YIOOPEHHUS

3.3

XuMUS ¥ 370pOBbE UEJOBEKA: TMpaBHWJIA HCIOJIb30BAHUS JIEKaPCTBEHHBIX
MperapaToB, MpaBuia 0€30MacHOr0 HCIIOJIb30BAHUS IIPEMapaToOB OBITOBONH XUMUU

B IOBCEIHEBHOM KU3HUA




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

1. Xumwus. 10 xnacc. ['a6puensa O.C., OctpoymoB U.I'., CnaakoB C.A. AKIIMOHEpHOE
obmectBo «M3marensctBo «lIpocBemenue»
2. Xumus. 11 xnacc. I'a6puensa O.C., Octpoymo U.I'., CnankoB C.A. AKIMOHEpHOE

obmectBo «M3narensctBo «lIpocBemenue»

METOJUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

1. Metomuueckoe nocooue k YMK O. C. I'abpuensna (10-11 k1., 6a30BbIi ypOBEHB)
2. Metomuueckue pekomennanuu k YMK B. B. Epemuna (M3x1. «IIpocBernieHuey)
3. COOpHHK MPaKTHYCCKUX M JIAOOPATOPHBIX paOOT IO XUMHH JIJIS CTAPIICH IIKOIbI —

AaallITUPOBAHHBIC MHCTPYKIUHA AJIA IPOBEACHUA SKCIIPECC-ONBITOB.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

OI'NC «Mos mkona»
Poccuiickas anekrponnas mkona (POUII) —
Enunoe conepxanue o0mero oopazoBaHus

®denepalbHBId HHCTUTYT Nenarorunueckux namepenuii (OUIT)

a B~ W DnpoE

Cepauc «4 caam EI'9» (ITpocBenienue)



