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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1o XMMHUM Ha YpPOBHE CpelHero ooiero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii deneparuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTENILHOM MPOrpaMMbl CpeAHEro oOIIero oO0pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B  DexepadlbHOM  TOCYJapCTBEHHOM
obOpazoBarensbHoM cTtangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit
Qdenepanvy, peaqu3yIOMIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX TNONIOKEeHHU «CrTparernn pasBuTus BocnuTaHus B Poccuiickon
®enepanuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MmOAXOIOB K pa3paboTKe MporpamMmbl IO XHUMUHU, K ONPEAEIICHUIO
o0miei ctpareruy 00y4eHUs, BOCIIUTAHUS M Pa3BUTUS O0YUYaIOIIUXCS CPECTBAMU
yueOHoro npeamera «Xumusi» ais 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIN
koHuenryainbupie nojoxeHus ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIEH,
COJlepKaHus, pe3ylbTaToB OOydeHHS U TpeOOBaHUI K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeNbHON  OpraHU3allui, SBISETCS HEOTHEMJIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM O3TallOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHYECKOro o00pa3oBaHuA. OTHU ILEHHOCTH KAacaroTCs
NO3HAHUS 3aKOHOB MPHUPO/IbI, POPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YelioBeKa, a TakKe DHKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3I0pPOBBI0 M TPHUPOAHOW cpeme. Peammsyercs xumuyeckoe oOpa3oBaHUE
o0ydJaroImMxcss Ha YPOBHE CPEIHEro o0Iero oopa3oBaHus CpPeACTBAaMU YIeOHOTO
npenMera «XuUMUSA», COJAEpPKAaHUE M TMOCTPOCHHE KOTOPOrO OIpEAENICHbl B
nporpaMMme MO XUMUU € Y4E€TOM CHeUUu(PUKM HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWUU TPUPOABI U B MaTEPHUAIILHOM KU3HU OOIIECTBA, a TaKke C y4ETOM
o0mMX [ened W NPHUHLMIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero obuiero oopaszosanus B Poccuiickoii denepanuu.

XUMHUS KaK AJIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B
COBPEMEHHOW ITMBUJIM3AINH, B CO3/JaHUU HOBOW 0a3bl MaTepuaIbHON KYyJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALIMOHATBHOIO HAYYHOT'O MBIILJIEHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEJACTABIEHUS 00 OKPYXKAIOIIEM MHUPE KaK O €AUHCTBE
IpUPOJBl U YellOBEeKa, KOTOpoe (GOopMUPYETCs B XMMHM Ha OCHOBE MOHMMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOIIEro MHUpPa, OCO3HAHUS B3aUMOCBSA3U MEXIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOXHBIMH O0JIACTSIMU PUMEHEHUS.



TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHs CTajia
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIBTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
Tpyda M >KM3HM Kaxxqoro ujeHa oOuiectBa. CoBpeMEHHas XUMHUsI Kak Hayka
CO3MJATENbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAlpaBJIeHA Ha pEIICHUE
ro0ajgbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOH,
SHEPreTUYECKOM, MUILEBOM, IKOJIOrHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHM C OOIIMMU IENSIMM W TNPUHUUNAMH CPEIHEro OOLIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI YpOBEHB
M3YyUEHHs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYKD MM g  BBIPAaOOTKM  MHUPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHUS B HKU3Hb COLMyMa, MPOAODKEHUS
o0pa30BaHus B Pa3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapngomuMu  npeaMera  «XUMUS»  ABIAIOTCS  0a30Bbl€  KYpChl —
«Oprannyeckass xumusi» u «OOmas M HEOpraHUYecKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEp’KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAyKHU: cUCTEMA
3HAHMM MO HEOPraHWYECKOW XMMUU (C BKIIOUEHHEM 3HAHUN W3 OOIIeH XUMHH) U
OpraHn4eckon xumuu. @OopMUpPOBAHUE JAHHOM CHUCTEMBI 3HAHWM IIPU HU3YUEHUHU
npeaMera 00ecredYrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCErO MHOroooOpasus
BEIIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa coaepx)aHus KypcoB — «OpraHudeckas xumus» U «OOmas u
HEOpraHuyecKkass XUMUs» c(opMHUpoBaHa B MporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TIOAXOJa K M3YYEHHI0O ydeOHOro Marepuaja U O0ycJoBleHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpEle’IEHHBIX
TEOPETUYECKUX YpOBHiAX. Tak, B Kypce OpPraHMYeCKOM XHMHHM BEIECTBa
paccMaTpUBaIOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUI, a TakKe€ Ha YpPOBHE CTEPEOXUMHUYECKHX M SJIEKTPOHHBIX
MPEACTABICHUA O CTpoeHuH BemiecTB. CBelneHus 00 U3ydaeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJOB A0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEAWHEHMI. B Kypce OpraHM4eckoll XUMHUH TNOJIYYarOT pa3BUTHE
chopMUpOBaHHBIC Ha YPOBHE OCHOBHOT'O OO0Iero oOpa3oBaHHs IEPBOHAYAILHBIC
MPEICTaBICHUS O XUMUYECKOM CBSI3U, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[Tonx HOBBIM yriaoMm 3peHUss B mpeamere «Xumus» 0a30BOr0 YpPOBHS
paccMaTpUBAEeTCs M3YYEHHbIH Ha YPOBHE OCHOBHOro 0OIIero oOpa3oBaHUs
TEOPETUYECKH Marepuan M (PAKTOIOrMYECKHME CBEIEHUS O BEllecTBaX U
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias ¥ HeopraHudeckas
XUMUSD» OOYYarONIMMCSl TMPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATH 3HAYEHUE
HEPUOIUYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX U METOJ0JIOTMYECKUX MO3UIINH,



INIy0)Xe IOHATh HUCTOPUYECKOE U3MEHEHHE (YHKIMI 3TOro 3aKkoHa — OT
00001aroIel 10 OOBSICHSIONMIENH U TPOrHO3UPYIOILIEH.

Envnas cucrema 3HaHMM O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOECHHUH,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE O XMMHUYECKHMX PEAKIHUSIX, UX CYHNHOCTH M
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnojiHsercs B Kypcax 10 um 11 xkmaccoB
AJIEMEHTAMHU COZAEpP)KaHUs, HMEIOIIMMH KYyJIbTYPOJIOTMYECKUA W NPHUKIAJTHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHMMAHHUIO B3aUMOCBSI3UM XUMHUU C
JIPYTUMHU HAyKaMH, PAcCKpbIBAIOT €€ pojib B IMO3HABATENBHON W MPAKTHUECKOU
JESITeIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHMSI K IPOLECCY
TBOpPYECTBAa B O0JACTU TEOPUM U MPAKTUUECKUX MPUIOKEHUN XUMHUH, OMOTAIOT
BBIITYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npo0yieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATH MHGOPMALMIO U
OPUMEHATh €€ ISl TIONOJHEHUS 3HAHUM, PEIIEHUS WHTEIUICKTYyaIbHbIX U
AKCIIEPUMEHTAIbHBIX MCCIIEI0BATENbCKUX 3a/1a4. B 1enoM conepkanue yueOHOro
npeaMera  «XHUMHUS»  JAaHHOTO  YPOBHS  M3Y4YEHUS  OPUEHTUPOBAHO  HA
(dopMupoBaHuE y O0YYaIOIIMUXCA MHUPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAHMS
bunocopcknx HIEH, TaKuX Kak: MaTepHUalbHOE €IWHCTBO HEOPraHHUYECKOro |
OpPTaHUYECKOro MuHpa, OOYCIOBJIEHHOCTh CBOMCTB BELIECTB HMX COCTaBOM U
CTPOEHUEM, IO3HABAEMOCTb MPUPOJHBIX SBJICHUM MYyTEM OJKCIEPUMEHTA U
pelieHrs TMPOTHUBOPEYUN MEXAy HOBbIMU (akTaMd U TEOPETHUUECKUMHU
NPEANnoChUIKaMH, OCO3HAHUE POJIM XUMUU B PEUICHUHU SKOJOTMYECKUX Mpoodiem, a
TaKke Mpo0seM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/JaHUSI HOBBIX
TEXHOJIOTUN U MATEPHUATIOB.

B nmnane pemienuss 3amad  BOCIMTAHMS, Ppa3BUTUS W COIMAIM3ALUU
OoOy4Jaromuxcs MNPHUHATHIE MNPOrpaMMON MO XUMHUM TOJIXOIbI K OINPEIEICHHUIO
COIepKaHUs M TIOCTPOCHHUS TpeAMeTa NpeaycMaTpuBaioT (OPMUPOBAHUE
YHUBEPCAIbHBIX y4YE€OHBIX JEHUCTBHUWA, HMEIOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIEATENIbHOCTH: pEUIEHUs MpodsieM, MOWCKa, aHalu3a Hu
00paboTku nHOpMALINK, HEOOXOAUMBIX ISl IPUOOPETEHUS OIbITA MPAKTUICCKOU
U HCCIIEJIOBATEIILCKOM NIESITEIbHOCTH, 3aHUMAIOUIEH BaXHOE MECTO B IO3HAHUU
XUMUHU.

B npaktuke npemnojgaBaHus XHMMHU Kak Ha YpPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHusl, TaK U Ha YPOBHE CpeAHEro 0o01ero oopazoBaHus, MpU OMpeaeTeHUN
COJIEPKATENIbHOM XAPAaKTEPUCTUKHU LeJled W3Y4eHUs NpeIMeTa HallpaBiICHUEM
MEPBOCTENEHHOW 3HAYMMOCTH TPAAUIIMOHHO MpPHU3HAETCA (POpMUPOBAHUE OCHOB
XMMHUYECKOM HayKH Kak O0O0JJaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUECKOU
JESTENHHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C
METOJUYECKOW TOUYKM 3PEHUS TAKOW NOAXOJ K OIPEACICHUIO LIENEH W3Yy4YECHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO AaHHOM TOYKE 3pEHHUS TJIABHBIMHU LEISIMHU H3YUYCHHS MpeaMeTra
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (QopMHpOBaHHME CHUCTEMbl XHMMHYECKMX 3HAaHUW Kak BaKHeWIen
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIOUEBbIe TOHATHS, (PyHIaMEHTaJbHbIC 3aKOHBI U TECOPUU XUMHH,
OCBOEHHUE f3bIKa HAYKH, YCBOCHHUE W TMOHHMMAaHUE CYIIHOCTH JOCTYITHBIX
000011I€eHHIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEN
UX PAa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJ/IaX MMO3HAHMS
BEIIECTB M XUMHMUYECKUX pEaKIUi, HEOOXOIUMBIX Jii MPUOOPETCHUS
YMEHUM OPUEHTHUPOBATHCS B MHPE BEIIECTB W XUMUYECKUX SIBJICHUI,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHHUI U CITIOCOOOB JAEATEILHOCTH, CBI3aHHBIX C HAOIOJICHHEM U
OOBSICHEHHEM XHMHYECKOIO JKCIIEPUMEHTa, COOJIIOJICEHUEM IMPaBUII
0e30macHOro ooparieHus ¢ BEIIECTBAMH.

Hapsany ¢ atuMm, copepkarenbHas XapaKTEepUCTHKA LIEJIEW U 3a[a4 U3YYCHHUS
npeaMeTa B MporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMH NPHOPUTETAMHU B CUCTEME CpeIHero oomiero oopazoanusi. CeroaHs B
NpenojiaBaHul  XUMUU B Oonblied  cTeneHu  OTHaércs  MperovTeHue
MPaKTUYECKOM KOMIIOHEHTE COJIepKaHusl OOy4eHHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I11€00pa30oBaTEbHON OpraHU3alluy, BIJICIONIETO He
HAOOpOM 3HAHWN, a (QYHKIMOHAIHHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSAMHU aKTUBHOTO MOJYYEHUs 3HAHUW M MPUMEHEHHUS UX B PEaIbHOMN >KU3HU
JUISL PEIICHUS TPAKTUYECKUX 3a/1ad.

B cBs3u ¢ 3TMUM 1npU U3ydyeHHHM TMpeAaMeTa «XHUMUsS» JTIOMUHHUPYIOIIEE
3HaYEHUE MPUOOPETAIOT TaKHUE LIETU U 33]1a4H, KaK:

aganTaiys oO0y4aroluXcsl K YCJIOBHSIM JUHAMUYHO Pa3BHBAIOLIETOCS MHUpA,
dbopMUpOBaHHME  HHTEUIEKTYyaJIbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX )KU3HEHHBIX CUTYaIMSIX, CBS3aHHBIX C BEIIECTBAMHU U MX
MIPUMEHEHUEM;

dbopMupoBaHue 'y 00y4aromuxcsi KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE ISl PA3JIMYHBIX BHUIOB
JeSTENHHOCTU: PEIICHUus Mpo0jeM, MOUCKa, aHamM3a U 00paboTKM MHQOpMAITUH,
HEOOXOJUMBIX JIJi1 TPUOOPETEHHS OIbITa JACSITEIbHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHMM XUMHU, a TakXkKe JUIsI OIEHKM C TO3UIUN
HKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEUIECTB U XHUMHUYECKHX
IPOLIECCOB HA OPraHU3M YEJIOBEKAa U IPUPOJHYIO CpENy;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKHX
CIOCOOHOCTEN 00YYaIOIIMXCA: CIOCOOHOCTH CAMOCTOSATENBHO MPUOOPETATH HOBBIE
3HAHMSI 110 XMMHHU B COOTBETCTBUH C )KM3HCHHBIMHU MOTPEOHOCTSIMH, UCIIOIH30BATh
COBPEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJOTUU JJIs MOUCKA M aHalu3a y4yeOHOU u
HAYYHO-TIOMYJISIPHON MH(OPMAIIUU XUMHUYECKOTO COJIeP KAHMS;

dopMupoBaHUe U pa3BUTHE Y 00YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOT0
MBIIUICHUS], HAOJTI0JaTeTbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJIUMbI, B YACTHOCTH, MPU IUIAHUPOBAHUU W TPOBEIECHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIMTaHUE Yy OOydaromuxcss YOEXIEHHOCTH B T'yMaHUCTHYECKOH
HAMpaBJICHHOCTH XUMHUH, €€ BaXXHOW PONHM B PEIICHUH TI00ANBHBIX MpodieM
PAIMOHAIBHOT'O MPUPOIONONIb30BAHUS, TTOTIOJTHEHHUSI SHEPTETUUECKUX PECYPCOB U
COXpPaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMUMOCTH OEpeKHOro
OTHOILIEHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MNPUOOPETEHHs OMbITa
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHWHA IS TPHHSATHS TPAMOTHBIX PEIICHHHA B
CUTYaIUSIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B ydebnoMm mmaHe cpemHero oOmero oOpa3oBaHHS TPEIMET «XHUMHUS»
6a30BOro ypoBHSI BXOAHUT B COCTaB MPEAMETHOM obmacTu «EcTecTBeHHO-HAy4YHbIE
PEIMETHI».

OO6miee yKcI0 YacoB, OTBEAEHHBIX IJIs U3yYEHUs XMMUU, Ha 0a30BOM yYpOBHE
cpemHero ooimero oopaszoBaHus, cocrabisier 68 dacoB: B 10 kiracce — 34 gaca (1
yac B Hefenro), B 11 kmacce — 34 yaca (1 gac B Heenio).



COILEPKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0OCHOBBI OPraHMYECKO XUMHUHU

[Ipeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIy4YEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUS OpraHUYECKHX
coequHeHuit A. M. BytnepoBa, €€ ocHOBHbIE ITONIOKeHUsA. CTpyKTypHBIE (hOPMYIIbI
OpraHMYecKUX BellecTB. l'omosorus, wu3oMmepus. XHUMHYECKas CBA3b B
OpPraHUYECKUX COECIUHEHUSX — OJJMHAPHBIE U KPaTHBIE CBS3U.

[IpencraBnenue o knaccupUKAIMK OpraHuyeckux BeuiecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTuyeckas) M TPUBUAIbHBIE Ha3BaHUS
BAXHEHUIINX MTPEACTABUTENIEN KIIACCOB OPraHNYECKHUX BELIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPAICHMI:
O3HaKOMJIEHHE C O00pa3suaMy OpPraHMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BELIECTB, HAOJIIOJEHUE U
OIMCAHME AEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILEHUIO OPraHUYECKUX BEIIECTB
NIpU HarpeBaHuu (TUIaBJICHUE, OOYTIIMBAaHUE U TOPEHHE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMUA psAa. MeraH u 3T1aH —
OpoCTeHIIne MPEeACTaBUTENN aAJIKAaHOB: (PU3MYECKHME M XUMUYECKHE CBOMCTBA
(peakuMy 3aMelleHHMs] W TOPEHMS), HAXOXKICHUE B IMPUPOJE, IOIYyYEHUE MU
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN pAJl. DTUIEH U NPOIMUIIEH —
OpOCTENIINE TMPEACTABUTENN AJIKEHOB: (PU3MYECKHME U XHMUYECKUE CBOWCTBA
(peakuMy THIPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHA W
MOJIMMEPHU3ALNH ), TIOTYYEHUE U IPUMEHEHUE.

AnkaaueHnsl: OyrtagueH-1,3 u merunOyranuen-1,3: cTpoeHue, BaKHEHIINE
XUMHYECKHE CBOMCTBa (peakuus noiaumepusanuu). [lomydeHne CHHTETHYECKOIO
Kay4dyKa U pE3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTUYECKUH psil. ALleTUIICH
— MpOCTEUIIMKA TPENCTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (U3UYECKUE WU
XMMHYECKHUE CBOWCTBA (peakUuu TUAPUPOBAHMUSA, rajJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), NOJyYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3MUECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy raJloreHUPOBAaHUA U HUTPOBAHUS), MOJIyYEHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2AN02eHUPOBAHUS U HUMPOBAHUA), NOAYYeHue u npumernenue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIICKANMMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHUKHM YriIEeBOAOPOAOB. lIpupoaHbli ra3 u IOIyTHBIE
HedTsaHbie ra3pl. HedTh u e€ mpoucxoxnenue. Crocodbl mepepadOTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaauTH4ecKuil), nuponus. IIponykrsl
nepepaboTKu He(PTH, UX MPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbIN
yTOJIb U MPOIYKTHI €r0 epepadboTKHu.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPAILCHMM:
O3HAKOMJIEHHE C oO0pa3lamMu IUIacTMAacC, KaydyyKOB M PE3UHbI, KOJJIEKLIUU
«Heptp» u  «Yroap», MOAENMpPOBAHME  MOJIEKYJ  YIJIEBOAOPOIOB U
raJIOr€HONPOU3BOAHBIX, MTPOBEICHUE NPAKTUUYECKON pabOThl: MOJYyYEHHE STHIICHA
Y U3y4YE€HUE €TO CBOUCTB.

Pacuérnble 3anaun.

Bbrunciaenuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Maccel, 0O0BEMa,
KOJIMYECTBA UCXOIHOrO BEIIECTBA WIM IMPOMYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BbEMY, KOJINYECTBY OJIHOTO U3 UCXO/HBIX BELIECTB WIN NPOAYKTOB PEAKIIH).

Kucnopoaconepxamue opranudeckue coeJUHEHUS

[IpenensHple OQHOATOMHBIE CIUPTBHL. METAaHOI W 3TAHON: CTPOCHHE,
¢uznuecknue MW XMMHUYECKHE CBOMCTBA (pEakUMHU C AaKTUBHBIMU MeETaJlJIaMH,
rajJJoreHOBOJIOPO/IaMH, T'OpPEHHE), IpUMEHEHHE. BoaopoaHble CBs3U MEXAy
MOJIEKYJIaMU CIIUPTOB. /[eficTBHE MeTaHOIa U 3TaHOJIa Ha OPTraHN3M YeJIOBEKA.

MHOroaToMHbl€  CHOUPTBL. OJTWIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznueckre W XUMHUYECKHME CBOWCTBA (B3aUMOZECHCTBHE CO MLIEIOYHBIMU
METAJUIaMM, KauyeCTBEHHasl peakllis Ha MHOr0aTOMHble cnupThl). JleiicTBue Ha
OpraHusM yesoBeka. [Ipumenenue riaunepusa 1 3THIICHTJIAKOJIS.

@deHon: CTpoCHHE MOJEKYNbl, (U3NYECKUE U XUMUYECKHE CBOWCTBA.
Toxcuunocts penona. [Ipumenenue enona.

Anpnerunpl U kemouvl. DopManmpaerwi, aUeTAIBICIMA:  CTPOCHUE,
(¢u3nyeckue M XUMHUYECKHE CBOMCTBA (peakUUU OKUCICHHS U BOCCTaHOBJICHUS,
KAUECTBEHHbBIE PEAKIINN), IOJYYECHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpefeNnbHble KApOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasl KHMCJIOTBI: CTpOE€HHE, (PU3MUYECKUE U XMMHUYECKHE CBOWCTBA (CBOWCTBA,
obmue Uil Kiacca KMCIIOT, Peakius 3Tepu(puKalum), MOJIy4eHUe U IPUMEHEHHUE.
CreapuHoBasi M OJIEMHOBAas KHUCIOTHI KaK NPEICTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MbL1a KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ICHCTBUE.

CnoxHble >(QHUpbl Kak MPOU3BOAHBIE KApOOHOBBIX KHUCIOT. [uaponus
ci0kHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.




VYraeBoasl: cocTaB, KiaccuuKamus — yrieBogaoB  (MOHO-, JOU- U
nojucaxapubl). ['Toko3a — mpocTelnii MOHOCaxapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbl, (U3MYECKME W XUMHUYECKHE CBOICTBa (B3aUMOJEHUCTBUE C
ruapokcunom menu(ll), oxucnenne ammuadHbiM pactBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME TIJIIOKO3bl), HAXOXKJEHUE B MPHUPOJE, MPUMEHEHHUE,
ounonorunyeckas poisib. @orocunres. pykTo3a KaKk U30MepP IITHOKO3BI.

Kpaxman u nemntono3a kak npupojnbsie noiaumepsl. CTpoeHne kpaxmana u
Heuitono3pl. PU3nMyeckue M XUMUYECKME CBOMCTBA KpaxMmaia (THIpOJIN3,
KayeCTBEHHAs PEaKLMsI C HOJOM).

OKCHEpUMEHTAJIbHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX I[PEBpallCHH:
OpoBe/ieHHEe, HaOJI0IeHHEe W ONHMCAHWE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHbIE PEAKIUU OJHOATOMHBIX CHUPTOB (OKUCIEHHUE 3TAHOJA
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOIEHCTBHUE TJIMIEPUHA C
rugpokcuaom meau(Il)), anprernnoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmeau(Il), B3aumojmeiicTBHE Kpaxmajia C HOJOM),
IPOBEJIEHNE MTPAKTUYECKON pabOThl: CBOMCTBA pacTBOPAa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bbrunciaenuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Maccel, 0O0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM MPOJAYKTA PEAKIMHU MO M3BECTHBIM MAacce,
00BEMY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOJYKTOB PEAKIIUN).

A3oTrcoaepxkaniie OpraHM4ecKiue COeINHEHNU.

AMUHOKHUCIIOTH Kak aM(OTepHble OpraHuYecKue coeAnHeHus. Ousnueckue
U XUMHYECKHE CBOMCTBAa aMUHOKHUCIOT (Ha mpuMmepe IimiuHa). buosornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku Kak NpUPOIHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. IlepBuuHas,
BTOPHYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBA OENKOB:
TUIPOJIN3, ICHATYPALIMS, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEUIECTB M MX IPEBPALLCHUN:
HAOJIIOICHUE W OMHMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JAeHATYypalus OCIKOB MpHU
HarpeBaHUU, [IBETHHIE PEaKLIUU OEIKOB.

BricokoMosieKyJISIDHBIE COeIMHEHUSI

OCHOBHBIE TOHATUS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUU, CPEIHAS MOJIEKYISIpHas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEJUHEHUN —
MOJIUMEPHU3AIUS U TIOJTUKOHEHCALUS.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEUIECTB M HMX IPEBpALLCHUN:
O3HaKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbI€ CBS3H.



Peanu3anpsa MeXIpeaMETHBIX CBA3EH IPHU N3yYEHUM OPTaHUYECKON XMMUU B
10 kiacce OCYIIECTBISIETCS YEpe3 HCIOIb30BAHME KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TOHSATHHA, TaK W TOHSTHH, SBJISIONIUXCS CHUCTEMHBIMHU ISl OTIACIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mIre ecTeCTBEHHO-HAYYHBIE MTOHATHUSA: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHsl, aHaju3, CUHTE3, KiIaccu(uKaims, MepruoJUIHOCTh, HAOIIOJACHHUE,
MU3MEpEeHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE.

®dusuka: wmartepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEeKyJa,
SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEI0, O0BEM, arperaTHOEe COCTOSHUE
BEIIEeCTBa, (PU3MUECKHNE BETUUMHBI U SAMHUIIB X U3MEPECHHS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOIOTMYECKH AaKTUBHBbIC BellecTBa (OE€NKH, YIJIEBOIBI, KUPBHI,
dbepmeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOABI, MOJE3HbIE UCKOMAaeMble, TOTLTUBO,
peCypchl.

TexHomnorusi: mnuIEBbIE MPOAYKTHl, OCHOBBI PAIMOHAILHOIO MHTaHMUS,
MOIOILIME CPECTBA, JEKAPCTBEHHbIE U KOCMETHUECKHE IpernapaThl, MaTepuabl U3
HCKYCCTBEHHBIX U CHHTETHYECKHUX BOJOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMHYECKHA deMeHT. AToM. Snpo aroma, H30TONBI. DJIEKTPOHHAS
000sI04YKa. DHEPreTuYecKre ypOBHH, MOAYPOBHU. ATOMHBIE opOuTay, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpeeieHus AIEKTPOHOB MO OpOUTANISIM B aToMax
3JIEMEHTOB IEPBBIX YETHIPEX MEPHUOI0B. DISKTPOHHAS KOH(HUTypaIlis aTOMOB.

[Tepronnueckuit 3akoH u [lepuonnyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa. CBsi3b NMEPUOANYECKOrO 3aKoHA U [lepnoamdyeckoil CUCTEMBI
xumuyeckux anemeHtoB JI. M. MeHueneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUUYECKHX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB MO TPYMIIaM U TEPHOJIaM.
3HaYEHHE NEPUOAUYECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Crtpoenue BemiecTBa. XHUMHYECKass CBS3b. BuAbl XUMHUYECKON CBSI3U
(KOBaJICHTHAsI HEMOJISIpHAs W TOJSpHAs, MOHHAs, MeTajinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIM M  JIOHOPHO-
akuenTtopHslil). BomopoaHas cBs3b. BaneHTHOCTb. DIEKTPOOTPHULATEIBHOCTb.
Crenenb okuciaeHus. OHBI: KAaTUOHBI M1 aHUOHBI.



BemectBa  MOJEKYJISIPHOIO W HEMOJEKYJSIPHOIO  CTPOEHHs.  3aKOH
ITIOCTOSTHCTBA COCTAaBa BELIECTBA. THIBI KPUCTALNINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUIMYECKOU PELIETKH.

[TonaTe o aucnepcHbIX cucTemax. VICTUHHBIE WM KOJIJIOMAHBIE PAaCTBOPHI.
MaccoBas 10514 BEecTsa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHNUH. Homenknarypa
HEOPraHMYECKNX BEIIECTB. [ €HETHYeCcKass CBA3b HEOPTaHWYECKUX BELIECTB,
NPUHAIIEKAIINX K PA3TIUYHBIM KIJIACCaM.

Xumuueckas — peaknusa.  Knaccudukanmss  XMMHUYECKHX — peakIuid B
HEOPraHUYECKOW M OPraHUYECKOW XHUMHUHU. 3aKOH COXPAHEHHUsSI MAaCChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUHU TP XUMUYECKUX PEAKIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTH OT paznudHbIX (pakTopoB. OOpaTtumMbie
peakuuu. XuMu4eckoe paBHoBecue. DakToppl, BIMAIOIIKE HA COCTOSHUE
xuMu4deckoro pasHosecus. [Ipunnun Jle [larense.

Onektponutuyeckas auccounanus. CuiabHble U cliadble 3J1eKTponuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpaJIbHAas, IIEIOYHAs.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEHIECTB W MX MPEBpaICHUN:
nemoHcTpauus Tabmauu «llepuonnueckas cucreMa XuMUYeckux 3neMeHToB [l. U.
MenpeneeBa», U3ydyeHUE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJIEHUE U
ONHCAaHKE JEMOHCTPAIIMOHHBIX M JTaOOPATOPHBIX OIBITOB (Pa3iI0KEeHUE MEPOKCHUIA
BOJOPO/JIa B MPUCYTCTBUU KaTAIM3aTOPA, ONPEAECIEHUE CPEJIBI PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOIO HWHIMKATOpA, pEaKIMH MOHHOIO OOMEHa),
NPOBEJIEHHUE MPAKTUUECKON paboThl «BiusiHue pa3inyHbIX (AaKTOPOB HA CKOPOCTh
XUMUYECKON pEAKIIUN.

Pacuérnble 3anaun.

Pacuérel 1O ypaBHEHMSIM XUMHYECKMX pEaKLMH, B TOM YHCIE
TEPMOXMUMHUYECKUE PACUETHI, PACUETHI C HUCIIOJIB30BAHUEM IIOHSATHS «MAacCOBas
JIOJI BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnel. Ilonoxenune HemerauioB B llepuoguueckor  cucreme
xumudeckux anemeHtoB JI. M. MenneneeBa u OCOOCHHOCTH CTPOEHHUSI aTOMOB.
@u3NuecKue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HA mpuMepe
KHCIIOpoa, ceprl, pocdopa u yriepoaa).

XUMHUYECKHE CBOWCTBA BaXKHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEPbI, a30Ta,
dochopa, yraepoga W KpeMHMs)) W MX  COeAMHEHUM  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOAHBIX COEAUHEHUN).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEAUHEHUU.



Merannel. 1lonoxenne meramnoB B llepuonnueckon cucreMe XMMHYECKUX
anemeHtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MetayuioB. O0uime gusnyeckue cBorcTBa MeTamioB. CIuiaBbl METAJLIOB.
DNEeKTPOXUMHYECKUN psAJl HAIPSDKEHUI METAIIIIOB.

XUMHUYECKUE CBOMCTBA BaKHEUIIMX META/UIOB (HATPWH, Kallui, KaJlbIIUM,
MarHui, alfOMUHUN, [IMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUM.

O6mue cnocoObl MmonyyeHus: MeTaioB. lIpruMeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPAICHM:
U3y4YeHUe KOoJIeKIMu «MeTamibl U CIUIaBbl», 0O0pa3lOB HEMETAJUIOB, PELIECHUE
AKCIIEPUMEHTAJIBHBIX 3a7ay, HAOJIOJIEHWEe M OINHUCAHHE JIEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aMMOJAEHCTBHE TMIPOKCHIA AIFOMMHUS C PAacTBOPaMHU
KHCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKI[MU HA KATUOHBI METAJUIOB).

Pacuérnele 3anaun.

Pacuérpel mMacchl BemiecTBa WM 00BbEMA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIM O0BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKLUHU BEILECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMU, €CIIU OJJHO
13 BEUIECTB UMEET IPUMECH.

XuMHUSA U KU3Hb

Ponp xumum B 00eCn€YeHHUN HKOJIOTMYECKOM, dHEPreTUYeCKoW U MUIIEBOU
0e30MacHOCTH, pa3BUTUU MenuUUHbL. [IOHATHE O HayyHBIX MeETOoAax IO3HAHUS
BEILIECTB U XMMUYECKUX PEAKLUN.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHLUIAX MPOMBIIIJIEHHOT O
IIOJIyYEHMsI BaXKHEHUIINX BEIECTB.

UYenoBek B MHpE BEUIECTB M MAaTEpUAIOB: BAXKHEUIIME CTPOUTEIIBHbBIC
MaTepuaibl, KOHCTPYKIMOHHBIE MAaTEpUaNIbl, KpPACKH, CTEKJIO, KepamuKa,
MaTepuaiibl s DJIEKTPOHUKH, HAHOMATEpHasbl, OPraHWYECKUE U MHUHEPAIBbHbBIC
yI00pEeHUHI.

XuMHUA U 310pOBbE YEIIOBEKA: IIPaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MacHOr0 HCIONb30BAHMS MpPEnapaToB OBITOBOM XUMUU
B IIOBCETHEBHOM KU3HM.

MexnpeIMeTHbIE CBS3H.

Peanuzammst  MEXNpeaMETHBIX  CBsI3ed TpH  M3ydyeHUH OOmend u
HEOPraHUYEeCKOM XMMHM B 11 Kitacce OCyIIECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
OoOLIMX €CTECTBEHHO-HAYYHBIX TOHATHI, TaK W TMOHATUN, SBISIOLIUXCS
CUCTEMHBIMHU JUJIS OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTecTBEHHO-HAyYHbIE MOHATUS: HAay4HbIH (DaKkT, TMIIOTE3a, 3aKOH,
TEOpHs,, aHaliu3, CHHTE3, KIacCUpUKALUs, TMEPUOJUYHOCTh, HaOIIOJCHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SBIICHHUE.



®duzuka: MaTepus, YHEPTHsl, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTEeTUUECKUI YPOBEHb, BEILIECTBO, TENO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PM3UYECKUE BEITUYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kmerka, opraHu3M, JKOCHUCTeMa, Ouwocdepa, Makpo- U
MUKPO3JIEMEHTbBI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepabl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOIIUBO,
pecypchl.

TexHomorusi: XUMUYECKasi MPOMBIIUIEHHOCTh, METALTYPrUsl, MIPOU3BOJICTBO
CTPOUTENIbHBIX MAaTEPUAJIOB, CEIbCKOXO3SUCTBEHHOE MPOU3BOJICTBO, IMHILIEBAs
MPOMBIIIJIEHHOCTh,  (hapMaileBTUUECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX IIPErnapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaer TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOy4YarolMUMHUCs TIporpaMM CpefaHero o0imero oOpa3oBaHus (JIMYHOCTHBIM,
MeTanpelIMEeTHbIM U mpeaMeTHbiM). HaydHo-Meroaudeckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOEHHSI MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS CUCTEMHO-EATEIbHOCTHBIN MOAXO/.

B cooTBeTrcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOEHUS MpeaMeTra «XUMHS» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHusl BBIJIETIEHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HAHHUE OOYYAIOUIUMHUCS POCCUUCKON TpPaxJaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOIIPEEIEHUIO;

HAJIMYKE MOTUBALIUU K O0yUEHHUIO;

LIEJIEHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXJEHUMN JIMYHOCTU HA OCHOBE
KITFOUYEBBIX IIEHHOCTEH M UCTOPUUECKUX Tpaaulluii 0a30BOM HAYKH XUMUH;

FOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUMXCSl PYKOBOJICTBOBATHCSI B CBOECH
NEATEIbHOCTA LEHHOCTHO-CMBICJIOBBIMUA yCTaHOBKaMH, NPHUCYIIMMH LEJIOCTHOU
CUCTEME XUMHUYECKOT0 00Pa30BaHUs;

HAJIMYKE MTPABOCO3HAHUS DKOJIOIMYECKON KYJIBbTYPbl U CHOCOOHOCTH CTABUTh
LEIU U CTPOUTH )KM3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS MpeAMeTa «XHUMHS» JOCTUraloTCs B
€IMHCTBE Y4YEOHOW ¥ BOCIHUTATEIBHOM JEATEIHHOCTM B COOTBETCTBUHU C
I'YMaHUCTHYECKUMHU, COLMOKYJIbTYPHBIMH, 1YXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMHU
U HJeaJaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, NMPUHATHIMA B OOLIECTBE
HOPMaMM Y TOpaBWIAMHM  TOBEIEHHUS, CHOCOOCTBYIOUIMMH  IpolEeccaM
CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIEHUS JIMYHOCTHU
o0ydJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA MNpeaMera «XUMHUS»  OTpaXaroT
c(OpMHPOBAHHOCTh OMNbITA IO3HABATEILHOM M MNPAKTUYECKON J1€SITENbHOCTH
00y4YaromMXcs MO peaju3alii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIE B
4acTH:

1) rpamxIaHCKOr0 BOCIMTAHMS

OCO3HAHMS 00YYaIOUMMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEM,
YBAYKCHHUS K 3aKOHY U IIPaBONOPSAKY;

OPEICTaBICHUS O COLMAJIBHBIX HOpPMax M MpaBWIAX MEXKINYHOCTHBIX
OTHOLIEHUI B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENIbHOCTH TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUM YYEOHBIX M MO3HABATENIbHBIX 3a/1a4, BBIMOIHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY W
apryMEHTBI JIPYTUX MPU aHAIN3€ PA3TUYHBIX BUIOB YICOHOU NESTETHHOCTH,

2) NaTPUOTUYECKOT0 BOCTIMTAHMS:

IIEHHOCTHOT'O OTHOIIEHHS K HWCTOPUYECKOMY M HAydYHOMY HaCIEIUIO
OTCUECTBEHHON XUMMUU;

yYBOXEHHUSI K TPOIECCY TBOpUECTBa B OOJACTH TEOPUH U TPAKTUIECKOTO
MPUMEHEHUS XUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAYKH €CTh Pe3yJbTar
JUIMTENBHBIX ~ HAOMIOJCHUN, KPOMOTJIMBBIX  JIKCIEPUMEHTAIBHBIX  TOHCKOB,
MOCTOSIHHOT'O TPY/la YU4EHBIX U MPAKTHKOB;

UHTEpECa U [O3HABATEIbHBIX MOTHBOB B MOJYYEHHU U MOCIEIYIOIIEM
aHanm3e MHQPOPMAIIUU O TMEPETOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOU
XUMUWY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUH, CBSI3aHHBIC C XUMUYECKUMHU SBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPaJbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEAEHUE M IMOCTYIKM CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3THUX
MOCTYTKOB;

4) popMuUpoOBaHHS KYJIbTYPbI 310POBbS:

NOHMMaHUSI IEHHOCTEH 370poBOro u 0Oe3omacHoro o0pasza JKHU3HH,
HEOOXOIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (HH3UYECKOMY W
MICUXUYECKOMY 3710POBBIO;

coOJroieHUsT TpaBWJI 0€30MacHOrO OOpallleHus C BellecTBaMU B OBITY,
MOBCEHEBHOM JKU3HU U B TPYAOBOU JEATEIBHOCTH;

MMOHUMAHUSl LEHHOCTH TNpPaBUJ HHIMBUIAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN M HENPUATHUS BPEAHBIX NMPUBBIYEK (YHOTpPEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KypeHUs);

5) TpyA0OBOro BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTU B  y4e€OHO-UCCIEI0BATENbCKOM
NESTENbHOCTH, OOIECTBEHHO IOJIE3HOM, TBOPYECKOM W  JPYruX BHUAAX
NeSITEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YyacTHE B PEUICHMH NPAKTHUYECKUX 3a]ay
COI[MAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY H3YUCHHIO Tpodeccruii pa3IngHOro pojaa, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HaHUH 10 XUMUHU;

YBaXXCHUS K TPYY, JIOJAM TpyAa U pe3ysibTaTaM TPYI0BOU JIEITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY WHIMBHIYAJIbHOM TpPaeKTOPUU
oOpa3zoBaHus, Oymymieil mpodeccHr W peaau3alid COOCTBEHHBIX >KM3HCHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpedHOCTeN 0011IeCcTBa;

6) IK0JI0TMYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTHYECKH I1eJIECOO0pPA3HOr0 OTHOIIEHUS K TPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH HA 3EMIIE;

MOHUMAHMS TJIO0AJTBHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM, BIIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLMAIBHON CPEJIbI;

OCO3HAHMSI HEOOXOJUMOCTH WCIIOJIb30BAHUS JOCTHKEHUW XUMHH IS
pelieHrs BONpOCOB PAllMOHATBHOTO IPUPOAONOIb30BAHHUS;

AKTUBHOTO HENPUATUA JCUCTBUM, TMPUHOCALIUX BpPEH OKPYKAIOUIEH
NPUPOAHON Cpezie, YMEHHsI MPOrHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKHE
MOCJIEICTBUS NMPEANPUHUMAEMBIX JIEUCTBUI U MPEAOTBpALIATh UX;

HaJW4usl PaA3BUTOrO 3KOJIOTMYECKOrO MBIIIJIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTbITA NeSATEeNbHOCTU AKOJIOrMYECKON HaIpPaBJICHHOCTH, YMEHHUSI
PYKOBOJCTBOBATbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAIBHON
NPAKTUKE, CHOCOOHOCTM M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJIOTUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS cHeU(UKA XUMHUU KaK HayKd, OCO3HaHHUS €€ pojau B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM IETOCTHOTO
Npe/ICTaBlIeHUs 00 OKPY>KAIOIIEM MUPE KaK O €IWHCTBE MPUPOJAbI U YETOBEKa, B
MO3HAHWW TPHUPOJIHBIX 3aKOHOMEPHOCTEH W peIIeHUU MpoOJieM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS;

yOeKIEHHOCTM B  OCOOOWM 3HAYMMOCTH XHUMHMHM JJII  COBPEMEHHOMU
UMBWIN3AUMHA: B €€ T'yMaHUCTHUYECKON HAIpPABICHHOCTH W Ba)XHOM pOJIIM B
CO3/IaHUU HOBOM 0a3bl MaTepuaIbHON KYJIbTYpPbl, PEHICHUN TJI00ATBHBIX MPOOIeM
YCTOWYHMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPIreTUUYECKOW, MUILEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIMHBI, OOECIICYEHHH YCIOBUMI
YCHEITHOTO TpyJa M DKOJOTMYECKH KOMGMOPTHOM IKU3HM KaXKJIOro 4YjeHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTU: MOHUMAaHUSA CYIIHOCTH METO/OB
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh



MoJTy4yaeMble 3HaHUA Ui aHAJIN3a U OOBSICHEHHS SIBICHUN OKPYKAIOIIEro MUpPA U
MPOUCXOASINX B HEM U3MEHEHUHN, YMEHUS JIeNaTh 00OCHOBAaHHBIE 3aKIIOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB W HWMEIOIUXCA JaHHBIX C IIebI0 TOJy4YeHUs
JTOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAaMOCTOSATEIbHO HCIIOJNBb30BATh XUMHUYECKHE 3HAHUS MJid
perieHust mpobsieM B peajbHbIX )KU3HEHHBIX CUTYaIIHAX;

MHTEpeca K TO3HAHUIO M UCCIIEI0BATEIbCKON AeITETbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTHM K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
camMo00pa30BaHUIO, K AaKTUBHOMY IIOJyY€HHUIO HOBBIX 3HAHUM 1O XUMHHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMU;

UHTEpeca K 0OCOOCHHOCTSIM TpyJa B pa3iuyHbIX chepax npodeccruoHanbHON
IeATeIbHOCTH.

METANPEIAMETHBIE PE3YJIBTATDI

MeranpenmerHble pe3ysbTaThl OCBOSHHS Y4eOHOTo Impeamera «XHMHUsS» Ha
YPOBHE CpeAHero o0uiero o0pa3oBaHus BKIKOYALOT:

3HayuMble A1 (GOPMHUPOBAHHUA  MHUPOBO33pEHHUS  OOydarommxcs
MEXTUCITUTUIMHAPHBIC (MEXIIPEIMETHbIE) OOIICHAYYHbIE TIOHATHS, OTpaKaroIIne
[IEIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEU(HUKY METONOB IO3HAHMA,
UCTOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIECTBO, SHEPIHsl, sIBJICHHUE,
MPOILIECC, CUCTEMA, HAyYHBIM (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UccieioBaHue, HaOII01eHUe, U3MEPEHUE, SKCIIEPUMEHT U JPYyTue);

yHUBeEpcaJbHbIe yueOHbIE NeiicTBUs (IIO3HABaTENbHbIE, KOMMYHUKATUBHBIE,

PETYISATUBHEIL), 00€eCIIEYUBAIOIIINE dbopMHpOBaHUE (G YHKIIMOHATBHOM
IPaMOTHOCTH M COITUATBLHON KOMIETEHITUN 00 yJIarOIINXCS,;
CIIOCOOHOCTbH 00yyYaromuxcs HUCIIOJIL30BATH OCBOCHHBIE

MEXIUCIUILUTMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS M yYHUBEpPCAJIbHBIC ydeOHBIC
JEUCTBUSI B MIO3HABATEIBHOM M COIMAJIBHOM MTPaKTHKE.

MeranpenMeTHbie pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PEryJIATUBHBIMU
JIEUCTBUSAMU.

OsJaaenue YHUBeEpPCATbHBIMHI yueOHbIMH NMO3HABATEJIbLHBIMH
JEeCTBUSIMM

1) 6a30Bble JJOruYecKue JaeMcTBusi:

CaMOCTOSITeIbHO  (OpMynupoBaTh U aKTyaIM3UpPOBaTh  MpoOJemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeisaTh LENH JEeITEeILHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTH PE3YIbTAThI AESTEILHOCTH C TOCTABJICHHBIMU 1IEJISIMU;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUM MPUEMBI JTIOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHATHM M yCTAHABIMBATh HUX B3aUMOCBS3b,



MCITOJIb30BAaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTAEIhHBIX (DaKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAaHWS U KPUTEPUU I KiIacCU(PUKAIMU BEIIECTB M
XAMUYECKHUX PEaKIUM;

YCTaHABIMBATh MPUYUHHO-CIECICTBEHHBIE CBSI3M MEXKAY H3y4YaeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE PACCYKICHUS (MHAYKTUBHbBIC, JCAYKTUBHBIC, IIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B pPacCMaTPHUBAEMBIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

MPUMEHATH B MPOIECCE MO3HAHUSI, UCIOJIb3YEMbIE B XUMUU CUMBOJIMUYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30OBLIBATH MOJICIIbHBIC MPE/ICTABICHUS — XUMUYECKUHN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUYeckas (Qopmyna, ypaBHEHHE XHUMHYECKOU
peakiuu — TMPU PEHIeHUH YYEOHBIX MO3HABATENBHBIX M TMPAKTUYECKHX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJENbHBIE MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3YYaEMBbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 0a3oBbIe HcCIeI0BaTEeILCKUE 1eHCTBHSA:

BJIQJIETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHMS BEUIECTB U XUMHUYECKUX
peaKuunii;

dbopMyIUpOBaTh MENIH U 33J1a4d UCCIICIOBAHUS, UCTIOIL30BaTh ITOCTABICHHBIC
U CaMOCTOSITENbHO C(HOPMYIMPOBAaHHBIE BOIPOCH B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIQJIETh HABBIKAMU CaMOCTOSATENILHOTO TUIAHUPOBAHUS W  TPOBEICHUS
YUEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HAaOMIOJATh 32 XOJA0M
npolecca, CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMylIHpOBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YIHTATOB HCCIICOBAHUS,
COCTaBJISITb 0OOCHOBAHHBIN OTYET O MPOACIAHHOMN padboTe;

OpUOOpETaTh OMBIT YYEHWYECKOM UCCIEeOBATENbCKOW U MPOEKTHOM
NESTENbHOCTH, TMPOSIBIATH CIOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSITEIIHLHOMY
MOUMCKY METOJOB PpEIICHUsI MNPAKTUYECKUX 3a/lady, IMPUMEHEHUIO Pa3InYHBIX
METO/I0B MTO3HAHMUSI.

3) pabora ¢ uHpopManmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHMKAX uWHMOpManmu (Hay4dHO-
MOMyYJIsIpHAsT JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUS, CIPABOYHBIC TOCOOUS,
pecypcel MHTEpHeTa), aHaau3upoBaTh MH(POPMALMIO Pa3IMYHBIX BUAOB U (OpM
Ipe/ICTaBIICHUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTHUBOPEUHUBOCTD;



(GopMynupoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBbIE METOAbl NMPU MOUCKE U
orbope wuHpOpMaIMK, HEOOXOAMMOW IJisi BBINOJHEHUS YYEOHBIX 3aaad
ONPEAEIIEHHOr O THUIIA;

npuoOpeTaTh ONBIT HCHOJb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX [TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAIbHYIO  (OpPMY  MPEACTABICHHUS
uHpopmaluu (cxembl, rpaduKu, TUarpaMMbl, TAOJIHILIbI, PUCYHKU U JPYTHE);

UCMOJb30BaTh HAy4yHbIA $3bIK B KayecTBE CpeAcTBa IHpu paboTe ¢
XUMHYECKON HMH(pOpMAIMe: NpUMEHSATh MeXNpeAMeTHble ((pusmueckue u
MaTeMaTU4YEeCKHE) 3HaKU U CUMBOJIBI, (hOpMYJibl, a0OpEeBUATYpPHI, HOMEHKIATYPY;

UCIIONIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA
HarJasiAHOCTH.

OgiaieHHe YHMBEPCAJIbHBIMH KOMMYHMKATUBHBIMH 1eHCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKIaeMOW TEMBbI B XO/€ JUAJIOTa W/WIH
JTUCKYCCUM,  BBICKa3bIBaTh  HWAEH, (OPMYIUPOBATH CBOM  MPEITOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEVIOKEHHON 3aauH;

BBICTYIIaTh C IPE3EHTALMEN PEe3ylbTaTOB ITO3HABATEIBHOM JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HMCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, pealn3allii y4eOHOro npoekTa U (GopMyJIUpOBaTh BBIBOJbI
[0 pe3yJIbTaTaM IPOBEIEHHBIX HCCIENOBAHMN IMYTEM COIJIACOBAaHUS INMO3WULMUN B
X0J1e 00CYKJICHHSI 1 0OMEHA MHEHHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsiTUBHBIMM 1eCTBUSIMU:

CaMOCTOSITEJIPHO IUIAHUPOBAaTh M OCYLIECTBIATh CBOK I103HABATEIbHYIO
JeSITENbHOCTh, OINpeaenss e€ 1elu W 3aJaud, KOHTPOJIUPOBAaTh U IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh MpEIIaraeMblii aJlrOpUTM JACUCTBHHA TMpHU
BBINIOJIHEHUM YYEOHBIX M HCCIEAOBATENbCKUX 3a7ad, BbBIOMpaTh HaumbOoiee
3¢ deKTUBHBIN Ccrmoco0 HMX peueHuss ¢ y4E€TOM TMOJIyYeHHS HOBBIX 3HAaHUU O
BEIIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYULIECTBJISTh CAMOKOHTPOJIb CBOEU NI€ATEIbHOCTH HAa OCHOBE CaMOaHalIn3a
Y CaMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATDBI

10 KIIACC

[IpenmerHble pe3ynbTaTbl OCBOCHMS Kypca «OpraHuyeckas XUMHSI»
OTpaXKaroT:

c(OpMHUPOBAHHOCTh  MPEACTABICHUM O XMMHYECKOW COCTaBIIAIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMHUU B TO3HAHWUU SIBICHUU



npupoasl, B (GOPMUPOBAaHWUM MBINUICHWS W  KYJbTYPHl JIMYHOCTH, €€
(yHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM 1JIs1 pEIIeHHs] TPAKTUYECKUX 3aad
U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOLIEHHUSI K CBOEMY 3/J10POBBIO UM MPUPOIHOMU
cpene;

BJIAJICHUE  CUCTEMOM  XUMHMYECKMX  3HAaHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralolMe MOHATUS (XMMHYECKHI 3IIEMEHT, aTOM, D3JIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTh, JIEKTPOOTPULIATETbHOCTh, XUMHUYECKas
CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpaIEHHAsI), MOJb, MOJSpHas
Macca, MOJSIpHBIM O00BEM, VYIIEpPOAHBIN CKeleT, (yHKIMOHANbHAS TpYIIa,
paguKal, U30MEpHsl, N30MEPBI, TOMOJIOTUYECKANA PSAZ, TOMOJIOTH, YIIE€BOAOPOBI,
KHUCJIOPOZI U Aa30TCOAEpKAIIUE COCIMHEHUS, MOHOMEpP, IOJUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUM U 3aKOHBI (TEOPHSI CTPOEHUS
oprannyeckux BemecTB A. M. byTnepoBa, 3aKOH COXpaHEHHs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUU $A3BIK XHMHWHU; MHPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX
ABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBax, COCTaBE, MOJYYECHUH H
0e30MacHOM HCIIOJIb30BAaHWM BAXKHEUIINX OpPraHWYECKUX BEIHIECTB B OBITY U
IIPAKTUYECKOMN JEATEIIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHATHM,
YCTAaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIUE IOHATUS MPU
ONMCAaHUU COCTABA, CTPOCHUS U MPEBPALICHUN OPraHUYECKUX COCAUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHU HCIOJIb30BAaTh XUMHYECKYI0 CUMBOJIMKY JIJIS
COCTaBIICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIlEHHON)
dbopMy1 OpraHMYEeCKHMX BEIIECTB W YpaBHEHUH XHMHYECKUX pEaKIIui,
V3TOTABJIMBATh MOJEIN MOJIEKYJ OPTraHWYECKHX BEUIECTB Ui WUIKOCTPALUUU HUX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHUM YCTAaHABIMBATh MPUHAJICKHOCTh H3YUYEHHBIX
OpPraHWYeCKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEHAEIEHHOMY
KJIaccy/Tpynne coeAuHeHui (yrieBoAOpO/Abl, KHUCIOPOJI U a30TCOJEpKalue
COEIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAUHEHUS), JaBaTb MM HAa3BaHHUA 10
cucremarnuecko HomeHknarype (IUPAC), a Takke mpuBOAUTHL TPHUBUAILHBIC
Ha3BaHUS OT/AEJbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPONMWIECH, AalleTHJIEH,
ATUWICHIJIUKONb, TIUIEpUH, (HEeHos, QopManbAerull, aleTalbIerua, MypaBbUHAs
KHUCJIOTA, YKCYCHasl KHCJIOTA, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TIIF0K034,
GpyKTO3a, KpaxMa, LeUTi0a03a, TIUIINH);

c(OpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCAUHEHUSAX (OJUHAPHBIC U KPATHBIC);



c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKECHHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. byriepoBa aiis 00bICHEHMS 3aBUCHMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUsI MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapakTepuU30oBaTh  COCTaB, CTPOCHHUE,
duznyueckre U XUMHUYECKUE CBOMCTBA TUIWYHBIX MPEICTABUTENCH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPONWIEH, alleTHIIEH,
Oyranuen-1,3, merwnOyranuen-1,3, GeH30J, METaHOJ], ATAHOJ, STWICHIJHUKOb,
TJIMIEPUH, (EHOJI, alleTallbJIeTHI, MypaBbUHAs U YKCYCHasl KHUCIIOTHI, TJIFOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WITFOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXJYy HHUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKUX pPEaKIHil ¢
UCIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Ceipbs  (HeTh, TPHUPOAHBIM Ta3, Yrojib), CIHOCOOBI HMX MEPEepadOTKH U
MPAaKTHYECKOE MPUMEHEHHUE MPOTYKTOB MepepadOTKu;

c(hOpMUPOBAHHOCTh YMEHHM TMPOBOAUTH BBIYUCIEHUS IO XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOI'O BEIIECTBA MM IMPOJYKTa
peakIuu IO H3BECTHBIM Macce, O0bEMY, KOJMYECTBY OIHOIO U3 HMCXOJHBIX
BEILIECTB WM MPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTb YMEHHH BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOAaX HAYYHOIO MO3HAHUs, UCIOJIb3YyEMbIX B XUMUHU MPU U3YUYECHHUH BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHre, U3MEpPEHUE, SKCIIEPUMEHT, MOJICITUPOBAHNE),
WCIOIb30BaTh CHUCTEMHBIE XMMUYECKUE 3HAHUS JUIsl TPUHATHS PpEIICHUN B
KOHKPETHBIX JKW3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMU U HUX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIATh MpaBuila MOJIb30BAHUS XUMHUYECKOM
nocyoi M JabopaTOpHBIM OOOpYAOBaHHMEM, a TakXKe MpaBHUia OOpPALEHUS C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBIIOJIHEHHIO J1A0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHHUH IUIAHUPOBATH W BBIMIOJIHATh XUMUYECKHIM
AKCIIEPUMEHT (IPEBPALLEHNS OPraHUYECKUX BELIECTB MIPU HATPEBAHUH, ITOTYUEHUE
ASTWIIEHA M M3YYEHHE €ro CBOICTB, KAUYECTBEHHbIE PEAKLUUU OpPraHUYECKHX
BEIIECTB, JEHATypalus OEIKOB MPU HArpEBAaHWH, I[BETHBIE pPEaKIMH OEIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKHA O€30MacCHOCTH TpU OOpalleHUuu C
BEIIECTBAMU U J1a0OpaTOPHBIM OOOpPYAOBAHHWEM, TPEIACTABISATH PE3YIbTATHI
XUMHYECKOTO JKCIIEpHUMEHTa B (opMe 3alliCH YpPaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 popmMyIMpOBaTh BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIINIO, TOJNYyYaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBa MacCOBOM
uHpopmanuu, aTepHer u npyrux);



chOpMHPOBAHHOCTh ~ yYMEHHM  COONIIOMATh  MpaBWia  IKOJOTHYECKHU
1eJIecO00pa3HOro IMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B IEAX
COXPAHEHHMSI CBOETO 3JI0POBbSI M OKPYXKAIOIIEH MNPUPOJHOU CpPEAbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBUSA Ha >KUBBIC OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbIici Tokazartens [1/IK, moscHsaTh Ha mpumepax CrocoObl
YMEHBIIICHUSI W MPEJOTBpAIleHUs HMX BPEIHOrO0 BO3JCUCTBUS Ha OPraHU3M
YEJIOBEKA,

JUIsT OOYYarOIIMXCS C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHUE
NPUMEHSTh 3HAHWA 00 OCHOBHBIX JOCTYIMHBIX METO/IaX TIO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUI;

JUISL CIICTBIX W CHA0OBUIAIIMX OOYYalOIIMXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins s 3anmucu XMMHYECKUX

dbopmyt.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OOImas W HeopraHudeckKas
XUMHS» OTPAXKaroT:

c(hOpMUPOBAHHOCTb  MPEJCTABJICHUI: O XUMHUUYECKOM  COCTaBISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJM XUMHUUA B TIO3HAHUM SBJICHUU
Opupoabl, B (OPMHUPOBAHWUK MBIIUICHUS M  KYJIbTYpbl JIMUHOCTH, €&
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOM JIJIsL PEIIeHUs MPAKTHISCKUX 3a1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3/I0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOW  XHWMHWYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralIlire MOHATUS (XUMHUYECKHA 3JIEMEHT, aToM, W30ToM, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTD, 3JICKTPOOTPUIATEIBHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKAsI CBS3b
(KOBaJIeHTHAsI, MOHHAs, METANTNYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBI  XUMHAYECKUX  PEAKIMHA, PaCTBOP, DJICKTPOJIUTBI,  HEIJIEKTPOIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUAIMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW peakii, XUMUYECKOE€ PABHOBECHE); TEOPUU U 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKOW AUccouranuu, nepuoanueckur 3akoH [[. M. Menpgeneesa,
3aKOH COXPAHEHUS MACCHI BEIIECTB, 3aKOH COXPAaHECHUSA U IMPEBPAICHUS] SHEPTUHU
pU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHUM SI3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAINE B OCHOBE MOHWMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHUMHWYECKUX SIBIICHUH, (PAKTOJOTMYECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIY4YeHUH M 0€30IMacCHOM MCMOJb30BAHUM BAKHEHIIIMX HEOPTaHUYECKUX
BCIIECTB B OBITY M MPAKTHYECCKON JEATEIHOCTH YeI0BEKa;



c(OpMUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTepHbIC MPU3HAKH TMOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, WCIOJb30BaTh COOTBETCTBYIOIIME ITOHATHS NPH
ONMCAHNN HEOPTAaHUYECKUX BEIIECTB U UX MPEBPALCHUN;

c(OpPMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XHMUYECKYI0 CHMBOJMKY MJIs
cocTaBieHHs (QOpMyl BEUIECTB M  ypaBHEHUH XHMMHUYECKHUX  peaKkluy,
cuctematuueckytro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEHIECTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHaK, TaméHas
U3BECTh, HETAIIEHAsl U3BECTb, IUThEBAs COJIA, IUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUN OMPENENSITh BAJIEHTHOCTh U CTEIECHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XMMHUYECKOU
CBsA3M (KOBaJ€HTHAs, MOHHAs, METAJUIMYECKasl, BOJIOPOJHAsI) B COCUHEHUSAX, TUIl
KPUCTAJUIMYECKON pEMmIETK KOHKPETHOIO BeIecTBa (aTOMHAs, MOJIEKYJsIpHasi,
MOHHAsI, METAJUIMYECKAs), XapaKTep Cpeibl B BOAHBIX pacTBOpax HEOPraHWYECKHUX
COCIMHCHHUM;

c(hOpMHPOBAHHOCTh YMEHHM yCTaHABIINBAaTh MIPUHAJIEKHOCTh
HEOPTaHWYECKUX BELIECTB II0 HX COCTaBY K OIpEneIEHHOMY Kiaccy/rpyIie
COEIMHEHUU (IIPOCTBIE BEIECTBA — METAJUIBl U HEMETAJIJIbI, OKCHJIBbI, OCHOBaHUS,
KHUCJIOThI, aM()OTEpHBIE TUAPOKCUABI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMbICI MEPUOIUYECKOro 3akoHa /1.
N. MenneneeBa U 1EMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U IPOTHOCTHYECKYIO QYHKIUY;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKMX dJeMeHTOB |—4 mnepuonoB Ilepmonnueckoir cuCTEMBI
xumudeckux dneMeHToB . M. MenpneneeBa, MCHONB3ys MOHATUA «s-, p-, d-
AJIEKTPOHHBIE opourain, «QHEPTreTUYECKUE YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHMX DJIEMEHTOB M MX COEAUHEHHU
10 IepuoaaM u rpynmnam llepuonnueckoin cuctempl XUMUYECKUX 3y1eMeHToB /[, U.
Menaeneena;

c(hOpMHPOBAHHOCTh ~YMEHHW  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMUYECKHUE CBOWCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
MIOATBEPKAATh CYLIECTBOBAHWE TEHETHYECKOM CBSA3M MEXKAY HEOPraHWYECKUMH
BELIECTBAMH C ITIOMOIIBIO YPAaBHEHHUM COOTBETCTBYIOLIUX XUMUYECKUX PEAKLINM;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(PUIMPOBATh XUMHUYECKHE PEaKLUUU IO
pa3IMYHBIM IPU3HAKaM (YUCIY M COCTaBY PEarupyroLIUX BEIIECTB, TEIJIOBOMY
s dexTy peakinu, U3MEHEHHUIO CTEIEHEW OKHCICHHUSI 3JIEMEHTOB, OOpaTUMOCTU
pEaKIUy, YIaCTHIO KaTajlu3aTropa);

c(OPMUPOBAHHOCTb YMEHMH COCTaBISATh YPABHEHMS DPEAKLUI pa3iIMuHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIE YPABHEHMSI PEaKIil HOHHOTO OOMEHa, yYUThIBas
YCIIOBUS, IIPX KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIIA;



c(hOpMHPOBAHHOCTh YMEHUW TMPOBOJIUTH PEAKINH, TOITBEPKIAOIINE
KaueCTBEHHBIA COCTAaB pAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, paclo3HaBaTh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX HEOPTAHUYECKUX
BEIIIECTB;

c(OpMHPOBAHHOCTh YMEHHH  pacKpbIBaThb CYIIHOCTh  OKHUCIHUTEIbHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUN MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ATUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM
pEaKIMM OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMUIECKOTO PABHOBECHS
B 3aBHCUMOCTH OT BHelIHero Bo3aenicteus (mpunnun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMHUYECKHE MPOIIECCHI,
JeKAIlUe B OCHOBE MPOMBINIJIEHHOTO MOJYYeHHUS] CEPHOWM KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUNM 00 OOIWX HAyYHBIX NPUHIIMIAX U
AKOJIOTMYECKUX MPOoOIeMax XMMHUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJUTH BBIUMCICHHUS C HCIOIb30BAHUEM
MOHSITUSL «MacCcOBasi JIOJIsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpY XUMHUYECKHUX PEaKIMIX, MacChl BEIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe€ WM O0BEMY OTHOTO W3 YYACTBYIOIIMX B PEAKIIUU
BEIECTB, TEIUIOBOTO A(PdeKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHMsI MacChl
BEIIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUI COOJIIOIATh MpaBuja MOJTh30BAHUS XUMUIECKON
MOCY0M W J1TabopaTOpHBIM O0OpYyIOBaHWEM, a TaKXKe MpaBWiIa OOpalIeHHus C
BEII[ECTBAMU B COOTBETCTBUM C WHCTPYKIMSIMHU IO BBIOJTHEHUIO J1AOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHHUH IUIAHUPOBATh W BBIMIOJIHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUIA BOAOPOJa B MPUCYTCTBUMU KaTalnd3aTopa,
OMpENIENICHUE Cpelbl PaCTBOPOB BEHIECTB C MOMOIIBIO  YHHUBEPCAIHHOIO
UHANKATOPA, BIUSHUE PA3NTUUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHYECKOH peakiuu,
peakiuy MOHHOTO OOMEHAa, KAa4eCTBEHHBIE peakIuu Ha cyinbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3a1a4d Mo
TeMaMm «Metamnel» U «HeMmeranmnab») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH C BEIIECTBAMU U JIAOOPAaTOPHBIM 000PYIOBAaHUEM,
NPECTaBIATh PE3YJIbTAaThl XUMHUYECKOIO JKCIEepUMEHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIONIUX peaKIMii U (POPMYIUPOBATH BHIBOABI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHbOpMAIINIO, TOJNYyYaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBa MacCOBOM
KOMMYyHUKanuu, UHTepHEeT u ApyTrux);



chOpMUPOBAHHOCTh ~ yMEHHMH  COONIOAATh  TpaBuUja  IKOJIOTMYECKU
1eJIecO00pa3HOro IMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B IEAX
COXpaHEHUs! CBOEro 3JI0POBbSl W OKPY)KAIOIIEW MNPUPOIHOM Cpenbl, OCO3HABATh
OMAaCHOCTh BO3JEHUCTBUS HA )KUBBIE OPTaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokazarens [IJIK, mosicHITP Ha mpuMmepax CHocoObl YMEHBIIECHUS U
MPEIOTBPAIICHUS UX BPEIHOI0 BO3JCHCTBUS Ha OPraHU3M YEJIOBEKA;

Uil OOYyYaIOMIMXCS C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0pPOBbSI: YMEHHUE
NPUMEHSTh 3HAaHHUA 00 OCHOBHBIX JOCTYIMHBIX METO/IaX TO3HAHUSI BEUIECTB M
XUMHYECKUX SBJICHUH;

JUISL  chenbIX M ClIa0OBHUIAIIMX OOYYalOIIMXCSl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucteMy obo3HaueHui JI. Bpaiins njs 3anucu XMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Konun4yecrBo yacos
Ne HaumeHoBaHue pa3iesioB DJIeKTpOHHBIe (M (PpOBHIe) 00pa3oBaTeIbHbIC
Konrpoabubie | IlpakTuyeckue
n/n U TeM MPOrpaMMbI Bcero pecypcbl
padoTbI padoThI

Pa3nea 1. TeopeTrnueckne 0OCHOBbI OPraHNYeCKOH XUMHUH

POIII https://resh.edu.ru/subject/29/ SIKimacc

https://www.yaklass.ru/p/himija @oxchopa
https://foxford.ru/wiki/himiya O0nako 3HaHUI

https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CxalicMapT

[Ipeamer oprannueckoin
xumuu. Teopus cTpoeHus

1.1 OpraHUYECKHUX 3 0 0

coequHeHu A. M. : )
https://skysmart.ru/articles/chemistry Mudoypox

byriieposa https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Perry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/
Hroro no pazgeny 3

Pa3nea 2. Yraesogopoasbl

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija CDOKC(bopz[
https://foxford.ru/wiki/himiya QO0nako 3HaHUI
https://school.oblakoz.ru/materials/496050

2 0 0 Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CxalicMapT

71 [Ipenenbubie

YriIeBOAOPOAbl — AJIKAHbI

https://skysmart.ru/articles/chemistry HH(boypOK

https://school.infourok.ru/videouroki?predmet=himiya
klass=10 klass Perry EI'D https://chem-




ege.sdamgia.ru/ Acetyl https://acetyl.ru/

2.2

Henpenensubie
YIJI€BOJIOPOABL: AJIKEHBI,
aJIKaJIMEHBI, ATIKUHBI

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija @oxchop
https://foxford.ru/wiki/himiya O0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkaiicmapT
https://skysmart.ru/articles/chemistry MH(pOypok
https://school.infourok.ru/videouroki?predmet=himiya

klass=10 klass Perry EI'D https:/chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

2.3

ApomMaThyueckue
YTJIIE€BOI0POAbI

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija CDOKC(I)OpIL
https://foxford.ru/wiki/himiya O0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkaiicmapT
https://skysmart.ru/articles/chemistry I/IH(boypOK
https://school.infourok.ru/videouroki?predmet=himiya

klass=10_klass Pemry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

24

[IpupoaHbie ICTOYHUKHU
YTJIEBOOPOJIOB U UX
nepepaboTka

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija CDOKC(bopI[
https://foxford.ru/wiki/himiya QO0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkaiicmapT
https://skysmart.ru/articles/chemistry HH(boypOK

https://school.infourok.ru/videouroki?predmet=himiya
klass=10 klass Perry EI'D https://chem-




ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Hroro no pazneny

13

Pasnen 3. Kuciiopoacoaep:kanue oprannieckue coeuHeHNsI

3.1

Crnuptsl. ®eHon

POIII https://resh.edu.ru/subject/29/ SIKmacc

https://www.yaklass.ru/p/himija @okchopa
https://foxford.ru/wiki/himiya O0nako 3HaHUI

https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkalicmMapT
https://skysmart.ru/articles/chemistry Mudoypox
https://school.infourok.ru/videouroki?predmet=himiya

klass=10_klass Perry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

3.2

Anpaeruasl. Kap6oHOBBIC
KACIOTHI. CII0KHBIE

3¢hupsI

POIII https://resh.edu.ru/subject/29/ SAKmacc

https://www.yaklass.ru/p/himija @oxchopa
https://foxford.ru/wiki/himiya O0ako 3HaHUH
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkalicmapT

https://skysmart.ru/articles/chemistry Unpoypox
https://school.infourok.ru/videouroki?predmet=himiya

klass=10 klass Penry EI'D https:/chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

33

Yriesoanl

POIII https://resh.edu.ru/subject/29/ SAKmacc
https://www.yaklass.ru/p/himija @oxchopa

https://foxford.ru/wiki/himiya O0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-

class/himiya-10-klass-fgos/2/ CkalicMapT




https://skysmart.ru/articles/chemistry Uupoypox
https://school.infourok.ru/videouroki?predmet=himiya

klass=10_klass Perry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Hroro no pasneny 13

Pasnen 4. A3orconeprkaiue opraHudeckue coeIMHeHust

41 AMUHBI. AMUHOKHCJIOTBI. 3
' Benku

POIII https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija CDOKC(I)OpIL

https://foxford.ru/wiki/himiya QO0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkalicMapT

https://skysmart.ru/articles/chemistry Mupoypox

https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Hroro no pazgeny 3

Pa3pnen 5. BoicokomMosieKy IsipHbIe COCAUHECHUS

[Inactmaccel. Kayayku.
5.1
Bonokna

POIII https://resh.edu.ru/subject/29/ SAKmacc
https://www.yaklass.ru/p/himija @oxchopa

https://foxford.ru/wiki/himiya O0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkalicMapT
https://skysmart.ru/articles/chemistry MH(poypok
https://school.infourok.ru/videouroki?predmet=himiya

klass=10 klass Perry EI'OD https:/chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/




Hroro 1o pasaeiny

OBLIEE KOJIMYECTBO YACOB
[10 [IPOT'PAMME
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11 KJIACC

Ne
n/n

HaumenoBanmue pa3aesnoB
U TeM NPOrpaMmbl

Koan4yecTBo 4acoB

KoHTpoanHbIe
Bcero P
padoThbI

IIpakTH4eckue
padoThbI

duaekTpoHHbIe (LM (poBbIE) 00pa3oBaTeIbHbIE
pecypchbl

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHUU

1.1

CtpoeHue aToMOB.
[lepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYECKUX HJIEMEHTOB /.
. Menneineesa

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija CDOKC(I)OpI[
https://foxford.ru/wiki/himiya O0nako 3HaHUI
https://school.oblakoz.ru/materials/496050

Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkalicMapT

https://skysmart.ru/articles/chemistry I/IH(boypOK
https://school.infourok.ru/videouroki?predmet=himiya

klass=10_klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

1.2

CrtpoeHue BeriecTsa.
MHoroo0pasue BeuecTB

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija CDOKC(bopz[
https://foxford.ru/wiki/himiya QO0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkalicMapT

https://skysmart.ru/articles/chemistry HH(boypOK

https://school.infourok.ru/videouroki?predmet=himiya
klass=10 klass Perry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

1.3

XUMUYECKHUE pcaknuuu

POIII https://resh.edu.ru/subject/29/ SAKiacc
https://www.yaklass.ru/p/himija CDOKC(bopz[

https://foxford.ru/wiki/himiya O61aKo 3HaHUHA




https://school.oblakoz.ru/materials/496050

Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkaiicmapT

https://skysmart.ru/articles/chemistry MH(pOypok

https://school.infourok.ru/videouroki?predmet=himiya

klass=10 klass Perry EI'O https:/chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Hroro no pasgeny

13

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija CDOKC(I)OpIL
https://foxford.ru/wiki/himiya O0nako 3HaHUI
https://school.oblakoz.ru/materials/496050

Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkaiicmapT

https://skysmart.ru/articles/chemistry I/IH(boypOK
https://school.infourok.ru/videouroki?predmet=himiya

klass=10_klass Pemry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Pa3nea 2. Heopranmueckasi xuMust

2.1 Mertanisl

POIII https://resh.edu.ru/subject/29/ SIKmacc

https://www.yaklass.ru/p/himija @oxchopa
https://foxford.ru/wiki/himiya O0nako 3HaHUI

https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CxalicMapT

https://skysmart.ru/articles/chemistry Madoypox
https://school.infourok.ru/videouroki?predmet=himiya

klass=10_klass Perry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

2.2 HewmeTamnsl

POIII https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija @okchopa




https://foxford.ru/wiki/himiya QO0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkaiicmapT

https://skysmart.ru/articles/chemistry HH(boypOK

https://school.infourok.ru/videouroki?predmet=himiya
klass=10 klass Perry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

2.3

CBs13b HEOPTaHUYECKUX U
OpPTraHWYECKHX BEIECTB

POIII https://resh.edu.ru/subject/29/ SAKiacc
https://www.yaklass.ru/p/himija CDOKC(bopI[

https://foxford.ru/wiki/himiya O61aKo 3HaHUA
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CxalicMapT
https://skysmart.ru/articles/chemistry HH(boypOK
https://school.infourok.ru/videouroki?predmet=himiya

klass=10_klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Uroro no pazgeny

17

POIII https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija @okchopa

https://foxford.ru/wiki/himiya O61aKo 3HaHUMA
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CxalicMapT

https://skysmart.ru/articles/chemistry Uupoypox
https://school.infourok.ru/videouroki?predmet=himiya

klass=10_klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Pa3zpen 3. Xumus 1 ;Ku3HL

3.1

XUMUS U )KU3HD

POIII https://resh.edu.ru/subject/29/ SIKmacc




https://www.yaklass.ru/p/himija @okchopa
https://foxford.ru/wiki/himiya O61aKo 3HaHUA
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CxalicMapT
https://skysmart.ru/articles/chemistry Uupoypox
https://school.infourok.ru/videouroki?predmet=himiya

klass=10_klass Perry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Hroro no pasgeny

OBIIEE KOJIMYECTBO YACOB
[10 [TIPO'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoauuecTBO yacos Jara
DJIeKTpPOHHbIe U (POBbIE
n/ Tema ypoka Bcer KonTtpoabHbI IIpakTHYeckun H3Yy4YeHH
o0pa3oBaTe/bHbIE PeCypChl
n 0 e padoThblI e padoThbl |
[IpenmeT oprannueckon
XHAMUH, €€
’ 1 0 0 SIKacc https:/clck.ru/35GLQS
BO3HHUKHOBEHHE,
pa3BUTHE U 3HAYCHUE
Teopus crpoeHus
OpraHUYeCKHUX videouroki https://videouroki.net/video/01-
coequHeHu A. M. 1 0 0 predmet-organicheskoj-himii-thsos-a-m-
byrtiepoga, e€ butlerova.html
OCHOBHBIE TTOJIOKEHUS
IIpencrasnenue o
KJIacCU(pUKAITIH
OpraHUYEeCKHX BEIIECTB.
Homenkiarypa 1 0 0 AKnacc https://clck.ru/35GLUW
(cucremaTuyeckas) u
TpUBUAJIbHbIE HA3BAHUS
OpraHUYEeCKHX BEIIECTB
AJIKaHBI: COCTaB U Poxehopa R
https://foxford.ru/wiki/himiya/alkany-
CTpOEHUE, 1 0 0 . . :
. gomologicheskij-ryad-stroenie-nomenklatura-
TOMOJIOTUYECKUHN P ) .
1zomeriya
MeTtaH 1 3TaH — Crcai
. KaucMmapt
MIPOCTEUIIINE 1 0 0 P _ _
https://skysmart.ru/articles/chemistry/alkany
MPEICTABUTEN aJTKAHOB




AJIKEHBI: COCTaB U
CTPOEHHE, CBONCTBA

videouroki https://videouroki.net/video/11-
alkeny-gomologicheskij-ryad-nomenklatura-i-

izomeriya.html

OTUJEH U IPONUIEH —
[IPOCTEMILINE
IIPEICTABUTEIN AJIKEHOB

dokchopa
https://foxtford.ru/wiki/himiva/himicheskie-
svoystva-alkenov

[IpakTrueckas padora
Ne 1. «Ilonyuenue
STHJIEHA U U3yYEHHE €TI0
CBOMCTB»

Ankanuensl. byranuen-
1,3 u meTunOyTaaueH-
1,3. Ilonyuenue
CHHTETHYECKOTO
Kay4dyKa ¥ pe3UHBI

Xumymns https://clck.ru/35GLag

10

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTHYECKHUH PSI.
Aneruines —
MPOCTEUILIHI
MIPEJICTAaBUTENh ATKUHOB

SKinacc https://clck.ru/35GLcq

11

Breruucnenus o
YpaBHEHUIO
XUMUYECKON pEeaKInun

SIKiacc https://clck.ru/xwKkf

12

ApeHbl: 6eH301 U
TONIyoJ. TOKCHUYHOCTH
apeHoB

Xumyis https://clck.ru/35GLhg

13

T'eHeTnueckas cBA3L
YIJIEBOAOPOIOB,

Xumymns https://clck.ru/35GLK9




MPpUHAJICKAIIUX K
Ppa3siIn4YHbBIM Ki1acCaM

14

[IpupogHble HCTOYHUKH
YIJI€BOJIOPO/IOB:
HNPUPOIHBII ra3 u
MONyTHBIE HEDTIHBIC
ras3sl, HePTH U
IIPOYKTHI €€
nepepaboTKH

dokchopna
https://foxford.ru/wiki/himiya/prirodnye-

istochniki-uglevodorodov

15

[IpupoaHbie ICTOYHUKHI
YTJIEBOI0POJIOB:
IIPUPOJHBINA ra3 u
NOINYTHBIE HEPTIHbIE
rasbl, HeTh U
MIPOAYKTHI €€
nepepadoTKu

dokchopa

https://foxford.ru/wiki/himiya/prirodnye-
istochniki-uglevodorodov

16

Pemenue 3amau no
pazneny
«YTIeBo10pOabD)

17

IIpenenbHble
OJIHOATOMHBIE CIIUPTHI:
METaHOJI M 3TAHOJI.
Bonopoanas cBsizb

POIII https://resh.edu.ru/subject/lesson/2066/

18

MHoT0aTOMHEIC
CIIUPTHI:
STHJICHIJINKOJIb U
TIUIEPUH

SIKitacc https://clck.ru/35GLoQ

19

DeHOoI: CTpOCHUE
MOJIEKYIIbI, PU3NIECKUE

Xumyas https://clck.ru/35GLpH




U XUMHNYCCKHUC

CBOICTBA, IPUMEHEHUE

AJBIETUIBL: Nudoypok
20 dbopmanbaerus u https://school.infourok.ru/videouroki/4 1 cef49e-
areraiapaerun. ALeToH 74d4-415e-9930-138ff80ffcd0
OIHOOCHOBHBIC
71 IpeeIbHbBIE POIII https://resh.edu.ru/subject/lesson/2065/
KapOOHOBBIE KHCIIOTHI: Xumyis https://clck.ru/35GLun
MYypaBbUHAs U YKCYCHas
[IpakTrueckas padora
2 Ne 2. «CpoiicTBa
pacTBopa yKCyCHOM
KHCIIOTBI»
CreapuHoBas 1
OJICMHOBASI KUCIIOTHI,
23 KaK IIPeACTaBUTEIN Xumymns https://clck.ru/35GLyq
BBICIIIUX KapOOHOBBIX
KHCJIOT
Mpeuia Kak coiiu
BBICIIINX KapOOHOBBIX Poxedopa o )
24 https://foxford.ru/wiki/himiya/myla-sms-soli-
KHSHOT’ HX Morormee karbonovyh-kislot
JIeCTBHUE
Crnoxuble 3(upbI Kak
MIPOU3BOHBIC CkaiicmapTt
25 KapOOHOBBIX KUCIIOT. https://skysmart.ru/articles/chemistry/slozhnye-
I'uposu3 CIoXKHBIX efiry
3¢upoB
26 | KU rHApOIHS, Xumyrst hitps://clck.ru/35GM3R

IMIPUMCHCHUC,




Ouosoruueckas poib
KHUPOB

27

VrieBoasl: COCTaB,
KIaccuuKaIus.
Baxwneimme
MIPEJICTABUTEIIH:
TIII0K03a, PPYKTO3a,
caxaposa

SKiacc https://clck.ru/35GM4R

28

Kpaxman u nemnonosa
KaK IPUPOJHBIE
MOJIUMEPBI

doxchopa
https://foxford.ru/wiki/himiya/polisaharidy-
krahmal-tsellyuloza

29

Konrponsnas padota
o pazfeny
«Kucnopoaconepxaiu
€ OpraHuYEeCKHe
COCIUHEHUS»/
Bcepocculickas
poBepovHas pabora

30

OO6mras xapakTepucTUKa
a30TCOJIEPIKAIIIX
OpPTraHUYeCKUX
COEIMHEHUH /
Bcepoccuiickas
poBepoyHas pabora

Ckaifcmapt
https://skysmart.ru/articles/chemistry/aminy

31

AMMHBI: METHJIAMUH U
AHUJINH

SIKitacc https://clck.ru/35GM8p

32

AMHUHOKHUCIIOTHI KaK
amQoTepHbIe
OpraHUYeCcKHe

Xumymns https://clck.ru/35GM9K




COEIUHEHMS, NX
OHOJIOTHYECKOE
3HaueHue. [lenTuabl.
benku xkak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
coequueHusa(

33

OCHOBHBIE TTOHATHS
XUMHHA
BBICOKOMOJIEKYJISIPHBIX
COeIUHEHUN

SIKitacc https://clck.ru/35GMAS

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUN.
[Inactmaccel, Kaydyku,
BOJIOKHA

Ckaifcmapt
https://skysmart.ru/articles/chemistry/plastmass

Yy

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC

Ne KonunyecrBo yacos Hdara
JIeKTpOHHbIE HU(POBbLIE
n/ Tema ypoka Bcer Kontpoabubl IIpakTnyecku H3Yy4YCHH
o0pa3oBaTe/ibHbIE PecypChl
Il 0 e padoThbI e padoThbI A
XUMHYECKHI DIIEMEHT.
ATOM. DNIeKTpOHHAs 1 0 0 POUI https://resh.edu.ru/subject/lesson/5911/
KOH(UTYpAIHs aTOMOB
[Iepuonuueckuii 3aKOH U
[Tepuoauueckas cucrema
doxkchopa
XUMHAYECKUX DJIEMEHTOB httos://foxford.ru/wiki/himiva/oeriodichesk
ttps://foxtord.ru/wi 1miva/periodicneskaya-
. . Menneneesa, ux 1 0 0 D ; — . .
. sistema-kak-graficheskoe-otobrazhenie-
CBSI3b C COBPEMEHHOMU ..
. periodicheskogo-zakona
TEOpUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH
H3MEHEHUS CBOMCTB
XUMHYECKHUX DIIEMEHTOB U
UX COSTMHEHUH 10
dokchopa
rpymnmnam u nepuoiam. e .
https://foxford.ru/wiki/himiya/zakonomernosti-
3HayeHue 1 0 0 ) 3 ..
izmeneniva-svoystv-elementov-i-ih-
MEPUOIUYECKOTO 3aKOHA .. . .
soedineniy-po-periodam-i-gruppam
M CUCTEMBI XUMHUUECKHUX
anemenToB J[. M.
Meneneesa B pa3BUTHH
HayKu
CtpoeHue BelecTBa.
XumMmudeckas CBs3b, e 1 0 0 SKimacc https://clck.ru/35GMKn
BHUJIBI, MEXaHU3MBI




oOpazoBaHus
KOBAQJICHTHOM CBSA3U.
Bonopoanas cBsi3b

BanenTHoOCTb.
DJIEKTPOOTPULIATETHLHOCT
b. CTeneHb OKUCIICHHUS.
BemecTBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOEHUSA

POIII https://resh.edu.ru/subject/lesson/6332/
doxkchopa
https://foxford.ru/wiki/himiya/stepen-

okisleniya-valentnost-i-elektrootritsatelnost

[TonsiTHE 0 MHCTIEPCHBIX
cucreMax. Mctunnsie n
KOJUIOU/IHBIE PACTBOPBHI.
MaccoBas 1015 BelecTBa
B pacTBope

SIKmacc https://clck.ru/35GMMs

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCIUHEHUN.
I'eneTnueckas cBI3b
HEOPraHUYECKUX
BEILIECTB, Pa3JIMYHbIX
KJ1aCCOB

O0J1aK0 3HaHUN
https://school.oblakoz.ru/materials/495726

Knaccudukamnus
XUMHUYECKHUX PEAKLUI B
HEOpPraHUYECKOH U
OPraHUYEeCKOU XUMHH.
3aK0H COXpaHEHHUs MacChl
BEILIECTB; 3aKOH

SKiacc https://clck.ru/35GMSv




COXpaHEHHUS U
MIPEBpALICHUS YHEPTrUN
PU XUMHUYECKUX
peakusax

CKOpOCTh peakuuu.
OO6paTuMbIe peaKITuu.
XUMHUYECKOE PABHOBECUE

doxkchopa
https://foxford.ru/wiki/himiya/skorost-
himicheskovy-reaktsii

10

[paktuyeckas padota Ne
1. «BnusiHue pa3auyHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEaKIum»

11

DIIEKTPONUTHYECKAS
nucconuanus. [loustue o
BOJOPOJIHOM TIOKa3aTesne
(pH) pactBopa. Peakiuu
MOHHOTO 0OOMEHa.
lMunponus opraHnuecKkux
U HEOPTaHUYECKUX
BEIICCTB

SAKnacc https://clck.ru/35GMd6

12

OKucauTeNnbHO-
BOCCTAHOBUTEJIbHBIE
peakiuu. [Tonstre 06
3JIEKTPOJIN3E PACILIIABOB U
pacTBOPOB COJIEH

Ckaiicmapr
https://skysmart.ru/articles/chemistry/okisliteln

o-vosstanovitelnye-reakczii

13

Pewenue 3agau no
pazneny «TeopeTnueckue
OCHOBBI XUMUI

14

MeTtamibl, UX HOJI0KECHUE
B [lepuoanueckon

POIII https://resh.edu.ru/subject/lesson/3493/




CHUCTEME XUMHUYECKUX
anemenTtoB 1. .
Menneneesa u
0COOEHHOCTH CTPOCHHS
aTomoB. O01ue
(busmveckue cBONWCTBA
METaJJIOB

CrtaBbl METAIIIOB.

15 DIIEKTPOXUMHUYECKUN P SKnacc https://clck.ru/35GMgT
HaMNpsHKEHU METAJIOB
XuMHYECKHE CBOMCTBA
BaXKHEUIIIUX METAJIIIOB
16 (HaTpuii, Kanui, KaabIHid, Xumyid https://clck.ru/35GMiN
MarHui, aJFOMHUHHANA) U UX
COeIUHEHUN
dokchopa
XHUMHUYECKHE CBOUCTBA https://foxford.ru/wiki/himiya/stroenie-i-
17 Xpoma, MEJI1 U UX svoystva-hroma-i-ego-soedineniy ®oxchop
COCIMHEHU I https://foxford.ru/wiki/himiya/stroenie-i-
svoystva-soedineniy-medi-i-serebra
XuMHYECKHEe CBONCTRA
18 IIMHKA, XKele3a U UX POIII https://resh.edu.ru/subject/lesson/3534/
COeIUHEHNN
[IpakTrueckas padora Ne
2. "Pemenue
19 JKCIIEPUMEHTAIIBHBIX
3aJ1a4 1o TeMe
«Metambi»"
20 Hewmeramnsl, ux SIKnacc https://clck.ru/35GMng




MIOJIOXKEHHUE B
[Tepuoauueckoit cucreme
XUMHYECKHUX JIEMEHTOB
. . Menneneera u
0COOEHHOCTH CTPOCHUS
aTOMOB

®usnuecKue CBOMCTBA
HEMETAJJIOB. AJUIOTPONHS

dokchopa

21 HEMETaJIOB (Ha mpUMepe https://foxford.ru/wiki/himiya/osobennosti-
KHACJIOPOAA, CEPHI, stroeniya-nemetallov
dhocdopa u yrmepona)
XHUMUYECKUE CBOWCTBA

22 rajoreHoB, CEPbl U UX Xumyns https:/clck.ru/35GMt6
COeIUHEHNN
XUMUYECKUE CBOMCTBA dokchopa

23 a3ora, ¢pochopa u ux https://foxford.ru/wiki/himiya/obschaya-
CoeJUHEHUN harakteristika-i-stroenie-elementov-va-gruppy
XHWMHUECKUE CBOMCTBA

24 yTJIepoia, KPEMHHMS U X SKacc https://clck.ru/35GN29
COEIMHEHU M
[IpumeHeHne BaKHEUIINX dokchopa

25 HEMETAJUIOB U UX https://foxford.ru/wiki/himiya/poluchenie-i-
COoeIUHEHNN primenenie-nemetallov
Pemenue 3anau no reme
«Hemeraiuby.

26 Beruucnenus no

YPaBHEHUSIM XUMHUYECKHUX
peaxkuuii u
TEPMOXUMUYECKHUE




pacuEThI

[IpaxTrueckas padora Ne
3. «Pewenue

27 JKCIIEpPUMEHTAJIBHBIX
3a7a4 o TeMe
"Hemerannsr"»
KontpomnsHast padoTta mo
28 TeMaMm «MeTalliel» 1
«HemeTamib»
Heopranuueckue n . . ) . .
O[TAHAYECKHE KHCIOTHL Vldequrokl 'htt‘ps://Vlde(?urok1..net/V1deo/43—
29 organicheskie-i-neorganicheskie-
Heoprannueckue u :
osnovaniya.html
OpPraHUYECKUE OCHOBAHMUS
AmdorepHbIe
HEOpPraHUYECKHUE U
OpraHUu4eCcKHe videouroki https://videouroki.net/video/44-
30 COCIUHEHUA. amfoternye-organicheskie-i-neorganicheskie-
I'eneTnueckas cBs3b soedineniya.html
HEOPraHUYECKUX U
OPraHUYeCKUX BELIECTB
Poap xumuu B
obecrieueHnu O06aako 3HaHMUI
31 9KOJIOTHYCCKOH, https://oblakoz.ru/conspect/533254/rol-himii-v-
JSHEPIreTUYECKOU U obespechenii-energeticheskoy-ekologicheskoy-
HHH.[CBOﬁ 6630HaCHOCTI/I, i-pischevoy-bezopasnosti
Pa3BUTHUH METUITUHBI
[IpencraBnenus o6
32 OOIIMX HAYYHBIX POUI https://resh.edu.ru/subject/lesson/3514/

DpUHIUIIaX




IMPOMBIIIJICHHOT'O
IIOJTYYCHUA BayKHEHUIIINX
BCIICCTB

Yenosek B MHPE BCUICCTB

Himi4ka https://himi4ka.ru/ogje-2018-po-

1
33 A MaTepUaIoB himii/urok-32.html
X
34 VIMHA T 3HO0POBLE 1 SIKtace https://clck.ru/wPd4f
YCJIOBCKA
OBIIEE KOJIMYECTBO 34
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbI

10 KJIACC

Kox
NPOBEPSIEMOr0
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHOIl MPOrpaMMBbI CpeIHEro o01ero 0opa3oBaHus

1

TeopeTnueckue OCHOBBI OPraHU4eCKON XUMUH

1.1

CdopMUpPOBAaHHOCTh TMPEACTABICHUNH O XMMHYECKOW COCTaBIISIOIICH
€CTEeCTBEHHOHAyYHOW KapTUHBI MHpa, pOJIM XHMHHM B IO3HAHUU
SABIIGHUH TPUPOJBI, B (HOPMHUPOBAHMM MBIIIICHUS U KYJIBTYPHI
JUYHOCTH, €€ (PYHKUMOHANBHOM T'PaMOTHOCTH, HEOOXOIUMOM s
pelleHrs TPaKTHYECKUX 3a/Jad U DSKOJIOTHYeCKH O0O0OOCHOBAHHOTO

OTHOLLEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM cpejie

1.2

Bnagenne cuctemMoil XWUMUYECKHUX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOTMOJIATaroIINe MOHSATHUSA (Monexyna, BaJICHTHOCT,
ANEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas CBS3b,
MOIIb, MOJIIpHAsi Macca, MOJSPHBIA OO0BEM, YIJIEPOAHBIN CKEJeT,
GyHKIMOHANBHAS ~ Tpylma,  paaudkal,  WU30MEpHsi,  H30MEpHI,
TOMOJIOTHUECKHI pSIZl, TOMOJIOTH, YIJIEBOJOPOMABI, KHCIOPOA- H
a30TCOJEpIKAIINE COCTUHEHHS, OMOJOTHMYECKH AaKTUBHBIC BEIIECTBA
(yrneBojibl, KHpbI, OCJIKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCIMHEHUS); TEOPUHM M 3aKOHBI (TEOpHs
XUMHUYECKOTO CTpPOCHMsI opranuueckux BemiecTB A.M. Bytneposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHUH, (DAKTOJIOTHICCKHE
CBEJICHMSI O CBOMCTBAaX, COCTaBe, IIOJIydeHHH U 0Oe30macHOM
UCIIOJIb30BAHUN  BAXHCWINMUX HEOPraHUYECKHMX U  OPTaHUYECKUX

BCIIICCTB B 6I>ITy u HpaKTH‘IeCKOﬁ JACATCIIBPHOCTH YCJIIOBCKA

1.3

ChopmHupoBaHHOCT, yYMEHMH BBISBISATH XapaKTepHbIE MPHU3HAKU
NOHATHM,  YCTaHABIMBATH WX  B3aUMOCBS3b,  HCIIOJIB30BAThH
COOTBETCTBYIOIIME TOHATHS IIPU OINHUCAHMM COCTaBa, CTPOCHUA U

MPEBPAIICHUN OPraHUYECKUX COCTMHEHUIN

1.4

c(OpPMUPOBAHHOCTh YMEHUHN HCIOJIB30BATh XUMHUYECKYIO CHUMBOJIUKY
JUISL COCTAaBJICHHUS MOJIEKYJSPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOIA,
COKpamEéHHON) (opMyln OpraHUYecKWX BELIECTB W  YpaBHEHUU
XUMHYECKHUX PEAKIIH, U3TOTaBIMBATH MOJEIN MOJIEKYJI OPraHUYEeCKUX
BELIECTB JUIsSI WIIIOCTPALUA MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMUpOBaHHOCT, ~ YMEHUW  YCTAaHABIMBATh  MPUHAJICKHOCTH
HN3YUCHHBIX OPraHMYC€CKUX BCIHICCTB IO HX COCTAaBY U CTPOCHHIO K
omnpenenéHHoOMy Kiaccy (Trpymme) coeauHeHUd (YrJIeBOIOPO/IbI,
KHACJIOPOA W a30TCOACp)KalIhe COCAHHEHHs, BBICOKOMOJICKYJISIPHBIC
COCIUHEHHMS), JaBaTb WM  HA3BaHUS IO  CHCTEMAaTHYECKOH

Homenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTH YMEHUS OINpPEAEATh BUIbI XUMHUYECKOU CBSI3H B

OpraHMYeCKHX COSTUHEHHIX (OJJUHAPHBIE U KPaTHbIE)

1.6

ChopmupoBaHHOCTE  YMEHHUS TNPUMEHATH: TOJOXKEHUS  TEOpUu
cTpoeHusi oprannyeckux BemiectB A.M. byTnepoBa s oObsicHEHHS
3aBUCHMOCTH CBOICTB BEIIECTB OT WX COCTaBa U CTPOCHHUS; 3aKOH

COXpaHCHUA MACChl BECIICCTB

VYTIIeBOIOPOIBI. Kucnopoaconepxariue 51 a30TCOoIepIKAIIHEC

OpPraHn4cCKUC COCAUHCHUA. BBICOKOMOJ'IeKy.]'ISIpHLIe COCOAMHCHUA

2.1

CdopmupoBaHHOCT, YMEHUW TPUBOAWTH TpPUBHUATBHBIE HAa3BaAHUS
OTJIEJIbHBIX OPTraHUYECKUX BEIIECTB (ITWUJICH, MPOIWICH, alleTHUJICH,
STUIICHTJIUKOJb, TJIHIEPUH, (EHON, (OopMalbIerull, aneTalbIeTu],
MypaBbUHAs KHCJIOTA, YKCYCHas KHUCJOTa, OJICMHOBAas KHUCJIOTA,
CTEapuHOBAasi KHUCIOTa, TJIOKO3a, (PYKTO3a, Kpaxmaj, IeJIi003a,

TJTUITUH)

22

ChopMUPOBAaHHOCTh YMEHHUI XapaKTEepPH30BaTh COCTaB, CTPOCHUE,
(1)I/I3I/I‘IGCKI/IG N XHUMHUYCCKHUC CBOﬁCTBa THUITNYHBIX Hpel[CTaBI/ITeJIeﬁ
pa3HI/I‘IHBIX KJIaCCOB OpFaHI/I‘IeCKI/IX BCIICCTB (MeTaH, 39TaH, 3TWJICH,
MPONWIICH, aneTwieH, OyramueH-1,3, metwiOyramuen-1,3, OenHzodn,
METaHOJI, 3TAHOJI, ATHJCHIJIMKOb, TJIMIEPUH, (CHOI, aleTalbIerHI,
MypaBbMHAsS M YKCYCHas KHCJIOTBI, TJIFOKO3a, Kpaxmaj, IeJUTI0J03a,

aMUHOYKCYCHasl KMCJIOTa)

23

ChopmupoBaHHOCTH YMEHHS WILTIOCTPUPOBATh T€HETUYECKYIO CBSI3b
MEXIYy  TUIHWYHBIMH  MPEACTABUTEISIMA  PA3JIMYHBIX  KIJIACCOB
OPraHMYECKUX BELIECTB YPABHEHUSIMUA COOTBETCTBYIOIINX XUMUYECKUX

peakuuii ¢ UCIOIb30BAaHUEM CTPYKTYPHBIX (hopmyi

24

CdopmMupoBaHHOCTH yYMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOIHOTO CHIPbs (HEPTH, IPUPOAHBIN Ta3, Yrodib), CIIOCOOBI UX

nepepadoTKH U MPAKTHYECKOEe MPUMEHEHHE MPOIYKTOB MepepadoTKu

XUMUS U KU3Hb. PacuyéThl

3.1

CdhopmupoBaHHOCTH YMEHUI BIAJCTh CUCTEMOW 3HAHUH 00 OCHOBHBIX

MCTOAAaX HAYUYHOTI'O IMO3HAHUWsA, UCIIOJIBb3YEMBIX B XMMUHN IIPU U3YUCHHUU




BEIIECTB M XUMHUYECKUX SBJIEHUW (HAONIONCHHWE, W3MEPEHHE,
AKCTICPUMEHT, MOJICJIUPOBAHUE), HCIIOJIL30BaTh CUCTEMHLIE
XUMUYECKAE 3HAHWUS IS TPUHATHS PEIICHHH B  KOHKPETHBIX

KU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMHA U UX IIPUMCHCHUEM

3.2

CdhopMuUpOBaHHOCTh yYMEHHH COONIOATh TIpaBWJIa TOJH30BAHUS
XUMUYECKOH TIOCYJ0M M Ja0OpaTOpHBIM OOOPYIOBAaHHEM, a TaKXKe
npaBuiia oOpaleHus ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIUSIMHU

110 BBIITIOJTHCHUIO J'Ia60paT0pHI>IX XUMHNUYCCKHX OIIBITOB

33

CdopMupOBaHHOCTH YMEHH TJIAHUPOBATH M BBIMOIHATH XUMHUYECKUN
AKCIIEPUMEHT (MIPEeBpAIEHUS] OPraHUYECKUX BEIIECTB MPH HarpeBaHUH,
MOJTy4YeHUE STUJICHA U U3y4YEHHE €ro CBONCTB, KAU€CTBEHHBIC PEAKIINH
OpraHMYeCKHX BEIeCTB, JeHAaTypalus OEJKOB NpHU HarpeBaHUH,
[[BETHBIC pEaKIUU OEIKOB) B COOTBETCTBHHM C TMpPaBUIAMU TEXHUKH
0e30macHOCTH TpU OOpalleHHMH C BEIIeCTBAMHU M J1aOOpPaTOPHBIM
o0opynoBaHueM; MpEeACTaBIATh pe3yNbTaThl XUMUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIINX

peaxiuii 1 GopMyINPOBATh BHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB

3.4

CdhopmupoBaHHOCTH YMEHHI MPOBOIUTEH BHIYHCICHUS M0 XUMUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOTHOTO BEIIECTBA WU
MPOJYKTA PEaKIMU 10 U3BECTHBIM Macce, 00hEMY, KOJIMYECTBY OJHOTO

U3 UCXOJHBIX BEIIECTB WM MIPOYKTOB PEAKLIUN)

3.5

CdhopMupoBaHHOCTD yMEHUN KPUTHYECKU aHaJIU3UpPOBATh
XUMUYECKYI0 HH(POpPMAIHIO, TONy4aeMyl0 H3 pPa3HBIX HCTOYHUKOB

(cpencTBa MaccoBoit nH(popMaIH, ceTb IHTEpHET U IpyTue)

3.6

ChopmupoBaHHOCT, yMEHHU COOIOAATh MpaBWIA OSKOJIOTHYECKH
11eJ1ecO00pa3HOro TOBEJCHUS B OBITY U TPYIOBOW IESITETBHOCTH B
LEIAX COXPAHEHUS CBOETO 3I0pOBbS W OKPYXKAIOIEH IPUPOIHOU
CpeIbl, OCO3HABaTh OIMACHOCTh BO3JCHCTBHS HA JKUBBIC OpPTaHH3MBI
OTIpe/IeTIEHHBIX OPTaHMYECKUX BEIIECTB, TTOHMMAsi CMBICI MOKa3aTess
[IIK (mpenenbHO AOMYCTUMOM KOHILIGHTpAIlMW), TOSICHATH Ha
npuMepax crnocoObl YMEHBIICHUS U MPEAOTBPAILEHUS UX BPEIHOTO

BO3I[€I>10TBH$I Ha OpraHu3M 4€JIOBCKa

11 KJIACC

Kon
MPOBEPSAEMOro

IIpoBepsieMble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMBbI CPeTHEr0 001IIero 00pa3oBaHusl




pe3yJabTara

1

TGOPCTI/I‘IGCKI/IG OCHOBbI XMMHUU

1.1

Bnanenune cucremMoil XMMHMYECKMX 3HAHMH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraroIiye  MOHATHA  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, -, p-, d-3JIEKTPOHHBIE OPOUTAIIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEIBHOCTD, CTEIEHb
OKHCJIEHMS, XMMUYECKas CBA3b, MOJIb, MOJISIpHAs Macca, MOJIIPHBIN
00bEM, KpUCTAJUIMYECKas pEHETKa, TUIBl XUMHYECKUX peakUui
(OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HIOTEPMUYECKHE,
peakuuy HOHHOTO OOMEHa), PacTBOp, AJIEKTPOJHUTHI, HEIITEKTPOIUTHI,
JNEKTPOJINTHYECKAsT ~ JUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTEIND,
CKOpPOCTh XMMMYECKOM pPEaKlMu, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHsl DIEKTPOIUTHUECKON aucconmaimu, llepuomnnueckuit
3akoH /.. MenneneeBa, 3aKOH COXpaHEHUs] MaCChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUH S3bIK XUMHH, (PAKTOJIOIMYECKHUE CBEIECHUS O CBOMCTBAX,
COCTaBe, IIOJY4YEHUM U O€30IIaCHOM HCIIOJIB30BAHUM Ba)KHEHIIUX
HEOPraHUYECKMX BELIECTB B OBITY U NPAKTUYECKOM JEATEIbHOCTH

YCJIOBCKaA

1.2

ChopMupoBaHHOCTh yYMEHUN BBISABIATH XapaKTEpHblE MPU3HAKU U
B3aMMOCBS3b M3YYCHHBIX MOHSITHHA, NPUMEHATH COOTBETCTBYIOIIUE
MNOHATHUA TIPU OMNHCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB W MX MPEBPAIlEHUH; BBIABIATH B3aUMOCBS3b XMUMHUYECKUX
3HAHUU c MOHSTUSIMHU u MpeICTaBICHUSIMHU JIPYTHUX

CCTCCTBCHHOHAYYHbIX IPCIMCTOB

1.3

BnangeHue OCHOBHBIMM METOAaMU HAay4YHOI'o IO3HAaHUA BCIICCTB U
XUMHYECKHX  SBJICHUI (Ha6J’IIO)IeHI/Ie, HU3MCPCHHUC, OSKCICPUMCHT,

MO,[[CJ'II/IpOBaHI/Ie)

1.4

CdopmupoBaHHOCTh yMEHUN OMNPEAENATh BaJCHTHOCTh M CTENEHBb
OKHCIICHUSI XMMHUYECKUX OJJEMEHTOB B COCIMHEHUAX PA3IAYHOIO
cocTaBa, BHUJ  XHMHUYECKOW  CBsSI3M  (KOBAJICHTHAs,  HMOHHAafi,
METAJUTMYECKasi, BOJAOPO/IHAS]) B COCAMHEHHSIX, TUIl KPUCTATIMYECKOU
PELIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJsipHAsi, MOHHAs,

MEeTaJTHYECKas)

L.5

CdopmMupoBaHHOCTh YMEHUI OIPEAEIATh XapaKTep CPeAbl B BOAHBIX

pacTBOpax HEOPTaHUUECKUX COCTUHEHUN

1.6

ChopMUpOBaHHOCTh ~ YMEHHS  KJIACCU(PUIMPOBATH  XUMHUYECKHE
peakuuu Mo pa3IMYHbIM MPU3HAKaM (YUCIy U COCTaBY PEarupyroumx

BEIIECTB, TEIIOBOMY OJ((EKTy peakiuu, W3MEHEHHUIO CTeleHen




OKHCJICHUA 3JICMCHTOB, O6paTI/IMOCTI/I pcakuunu, Y4acTuro

KaTaJM3aTopa)

1.7

ChopMHpOBaHHOCTh YMEHUH COCTAaBJISATh ypaBHEHHS  peakuuil
PA3JIMYHBIX THUIIOB, IOJHBIE M COKpPAUIEHHBIE YPABHEHUS pPEaKIHN
WOHHOT'O 0OMEHa, YUUThIBAs YCIOBUS, IPU KOTOPHIX 3TU PEakUuu UAYT

IO KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUI MPOBOIUTH PEaKLUU, MOJTBEPIKIAIONINE
KAueCTBEHHBIH COCTaB  pa3lMYHBIX HEOPraHWYECKHX  BEILIECTB,
pacno3HaBaTh OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOUIME B BOJHBIX

pacTBOpax HCOPTaHUYCCKUX BCIICCTB

1.9

ChopmMupoBaHHOCTh YMEHHM pPacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEIBHBIX peakuui MOCPEJICTBOM COCTaBIICHUS

QJICKTPOHHOI'O 0ajaHca 3THUX peaKHI/Iﬁ

1.10

ChopmupoBaHHOCTh yMEHUH OOBSCHATH 3aBUCHMOCTH CKOPOCTHU

XUMHUYECKON peaKIiu OT pa3u4HbIX (DaKTOPOB

1.11

ChopmupoBaHHOCTE yMEHHH OOBACHATH  XapaKTep CMEIICHUs
XMMHUYECKOT'O PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3JIEHUCTBHUS

(mpuniun Jle latenne)

OO01mas 1 HeopraHUYeCKass XUMHUS

2.1

CpopMHUpOBAaHHOCT, YMEHHH pacKpbiBaTh CMbICH Ilepuogudeckoro
3aK0Ha J.N. MenneneeBa u JIEMOHCTPUPOBATh €ro

CUCTCMATHU3UPYIOIIY1O, O6’E>$ICHI/ITCJ'II>HYIO n IMPOTHOCTUYCCKYIO

byHKIMH

2.2

ChopMHUpOBAaHHOCTh YMEHUN XapaKTepHU30BaTh AJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »dJieMeHTOB 1-4 mnepuoaoB Ilepuonnueckoit
cucTteMbl xumuyeckux sieMeHToB J[.M. MeHnneneeBa, ucCHOIb3ys
MOHATHSL «S-, p-, d-dJCKTPOHHBIE OpOUTANINY, «IHEPreTHUYECKUE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMUYECKHUX AJIEMEHTOB M MX COEJUMHEHUH MO MepuojaM U rpynmnam

[Iepuonnueckoit cucremel xumuieckux 3neMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTE yYMEHUH XapaKTepHu30BaTh (OMHUCHIBATH) OOIIUE
XMMHYECKHE CBOMCTBA HEOPTaHMUECKHUX BEIIECTB PA3TUYHBIX KIACCOB,
MOATBEPKIATh  CYIIECTBOBAHWE  TCHETHYECKOW  CBS3M  MEXKIY
HEOPraHWYECKMMH  BENIECTBAMH  C  TOMOIIbIO  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN
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CdopmupoBaHHOCTE ~ YMEHMIl  yCTaHaBIMBaTh  IMPUHAIJIEKHOCTh

HEOpPraHMYECKHUX BELIECTB IO MX COCTaBY K ONPEEIEHHOMY Kiaccy




(rpymme) coeaMHEHUN (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAJLIbL,

OKCH/Ibl, OCHOBaHHUsI, KUCJIOTbI, aM(POTEPHbIE THPOKCUIBI, COJIH)

2.5

CpopMHUpPOBAaHHOCTh YMEHHI HCTOJIB30BaTh XUMHYECKYIO CHMBOJIUKY
JUIsT  cocTaBiieHHs (OPMYJT BEIIECTB M YpPaBHEHUHW XUMHUYECKHX
peakmuii, cucteMarnueckyto HoMeHKIaTypy (IUPAC) u TpuBuanbHbIC
Ha3BaHMUS OTIEJIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJEKUCHIBIA ra3, aMMHakK, TaméHas H3BeCTb, HeraméHas H3BECTb,

NUTHEBAs COJa, MUPUT U JPyTHE)

2.6

CpopMHUpPOBAaHHOCT, YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX KIaCcCOB,
NOJTBEPXKIIaTh  CYNIECTBOBAHME  TI'E€HETHYECKOH  CBS3M  MEKAY
HEOPraHMYECKUMHU  BEIIECTBAMH € TOMONIIBIO  ypaBHCHHU

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.7

ChopMupoBaHHOCTb YMEHUH MJIAHUPOBATH U BBINOJIHATE XUMUUECKUH
SKCHEPUMEHT (pa3iokeHue TMEepOKCHAa BOJOpPOJAa B IPUCYTCTBUU
KaTajau3aTopa, ONpEAEIIEHUE CPelbl paCTBOPOB BEILECTB C MOMOIIBIO
YHHUBEPCAJIBHOI'O HMHIUKATOPa, BIUSHHE Pa3IUYHBIX (PAKTOPOB Ha
CKOpOCTh ~XMMHYECKOH peakIuH, peaklud HOHHOro oOMeHa,
KayeCTBEHHBIE PEAaKIMU Ha Cynb(]at-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHUOH aMMOHUS, DPELIEHUE 3KCIEPUMEHTAIBHBIX 3aJad IO TeMaM
«Metamnbel» u «HemeTannbl») B COOTBETCTBUU C MPaBUJIAMU TEXHUKHU
0€30MacHOCTH TpU OOpAIIEHWH C BEIIECTBAMH M J1a0OpPaTOPHBIM
000pynOBaHNEM; IPEICTaBIISITh pe3yabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucH ypaBHEHUN COOTBETCTBYIOIIMX

peakiuii 1 GopMyITHPOBATH BHIBOJBI HA OCHOBE ITUX PE3YIhTaTOB

2.8

CpopMHUpOBAaHHOCT, YMEHUW COOJIOIATh TMpaBWIa TOJb30BAHUS
XUMUYECKOW TOCYI0M M JIabOpaTOPHBIM OOOpPYAOBaHHEM, a TaKKe
npaBujia 0OpaIleHusl ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIIHSMU

110 BBIIIOJIHECHUIO Ha60paTOpHBIX XHUMHUYCCKUX OIIBITOB
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CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHYECKHE
MIPOLIECCHI, JIeXkKAlllMe B OCHOBE IMPOMBIIUICHHOTO IMOJIy4YE€HUS! CepHOU
KHCIIOTBI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH IpeAcTaBlIeHUl 00
oOLIMX HAy4YyHBIX MOPHUHLUIAX M DKOJOTMYECKUX Mpoliemax

XUMHUYICCKOTO IIPOU3BOJACTBA

XUMHUA U )KU3HL. PacuéTrl

3.1

CpopMHUpPOBAHHOCTh TMPEICTABICHUA O XUMHUYECKOW COCTABIISIONIEH

eCTCCTBCHHOHay‘IHOI\/'I KapTUHBI MHpa, POJIM XUMHU B TIO3HAHUH




SBJICHUN TPUPOIbI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JAMYHOCTH, €€ (YHKIMOHAIBHONH TPAMOTHOCTH, HEOOXOAMMOM JyIs
peleHusl TPaKTUYeCKHX 3aJad M SKOJIOTMYECKH OOOCHOBAHHOTO

OTHOLIEHUS K CBOEMY 3/I0POBBIO U MIPUPOJIHOM cpejie

3.2

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ KPpUTHYCCKU AHAJIM3UPOBATH
XUMHYCCKYIO I/IH(I)OpMaI_II/II-O, noJIiyd4acMyr0 M3 pasHbIX HCTOYHUKOB

(cpencTBa MaccoBOi KOMMYHHKAIUH, ceTh IHTEpHET U Ipyrue)
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ChopMupoBaHHOCTb yYMEHUH COOJMIOJaTh MpaBUIa SKOJIOTHYECKU
1eJ1ecoo0pa3HoOro MOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B
LEISAX COXPaHEHUS CBOETO 3JI0POBbSl M OKPYXKAIOUIEH NPUPOIHON

cpenbl
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Oco3HaBaTh OMACHOCTb BO3JEWUCTBHS HA JKUBBIE OpPraHU3MBbI
ONpeIeNEHHBIX BEUIECTB, MOoHMMas cMbIica nokaszatens [IIK, noscusate
Ha MpUMEpPax CIOCOObl YMEHBIIIEHUSI U MPEAOTBPAIICHUS UX BPEIHOTO

BO3JICMCTBUS HA OPTAHU3M YEJIOBEKA

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHHS c
UCTIONIb30BAaHUEM TIOHATHS «MaccoBasi JIOJISI BEIIECTBA B PAaCcTBOPEY,
O0OBEMHBIX OTHOIICHWHA Ta30B MPH XHUMHUYECKUX PEAKIUAX, MaCCh
BellecTBa Win 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WIM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
TerI0Boro 3(pdekra peakimy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacCChI

BELIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUU




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

1

TeopeTnueckre OCHOBBI OPraHNYeCKON XUMHUH

1.1

[IpeameT opraHmdyeckod XUMUHU: €€ BO3HHKHOBEHHE, Pa3BUTHE W 3HAUYCHHUE B
MIOJIy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTPOEHUS OPraHUYECKHX

coenuHeHuit A.M. bytnepoBa, €€ OCHOBHBIE TTOJIOKEHHS

1.2

CtpykTypHble (OpMysbl OpraHMYEeCKHUX BellecTB. ['OMONOTrHs, H30MEpHUs.
XuMuYeckasi CBSI3b B OPraHMYECKUX COEIWHEHUSX — OJWHApHbIE U KpaTHBIE

cBs3u. [Ipencrapnenue o kaacCUPUKAIUU OPraHUYECKUX BEIIECTB

1.3

HomeHnkiatypa opraHMyeckux COEIMHEHUH (CHCTeMaTH4ecKasl) U TPUBUAIbHbBIE

Ha3BaHUS Ba)KHEHUIIINX Hpe,Z[CTaBI/ITeHeﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

YrineBonopoabl

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKH psiZl. MeTaH U 3TaH — pocTeiime
IPEJCTaBUTENM AJIKaHOB: (U3MYECKUEe U XUMHUYECKHE CBOWCTBA (peakuuu

3aMeIleHUs ¥ TOPEHUs ), HAXOXKACHHUE B IIPUPOJIE, IOJYyISHHE U TIPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOCHHUE, FOMOJIOTUYECKUU psifl. OTWIEH W NPONUJIEH —
MpOCTEHIINE NPEICTaBUTENIN AlKEHOB: (U3MUECKHEe W XHMUYECKHE CBOWCTBA
(peakuuyd THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAlUU, OKHUCICHUS U

MOJIUMEPU3AIIH ), TOTyYeHUE U TPUMEHEHHE

2.3

Ankanuensl: OyrtaaweHn-1,3 u wmetwnOyraaueH-1,3: cTpoeHHE, BaKHEHIIINE
XUMUYECKHE CBOMCTBA (peakmus momMepusanun). [looydeHne CHHTETHYECKOTO

KaydyKa U pe3uHbI
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AJIKMHEBI: COCTaB U OCOOEHHOCTH CTPOCHUA, TOMOJIOTHYECKHUI psAa. AI_IeTI/IJ'ICH -
HpOCT@fIH.IPIfI npeacTaBUTCIIb aJIKMHOB: COCTaB, CTPOCHHC, (1)I/I3I/I‘leCKI/Ie n
XHMHYECKHE CBOHCTBA (peaKHI/II/I TUAPHUPOBAHUA, I'aJIOTCHUPOBAHWA, THApPATAllUH,

I‘OpeHI/ISI), MOJIy4YCHHUC U IIPUMCHCHUC

2.5

Apenbl. beHson: coctaB, cTpoeHMe, (U3MYECKHE M XUMHUYECKHE CBONCTBA
(peakuy raJoreHupoBaHMUs U HUTPOBAHMS), OJyYeHUE U IpuMeHeHue. Tomyod:
CcoCTaB, CTpoeHHe, (u3MuUecKue M  XUMHUYECKHE CBOMCTBA  (peakiuu
raJIOreHUPOBAHUS W HUTPOBAHUs), MOJIy4YEHHUE M IpPUMEHEHHe. TOKCHUYHOCTb
apeHOB. ['eHeTHuecKkass CBA3b MEXKIYy YIVIEBOJOPOJAMHM, IPUHAJUICKAIIUMU K

Ppa3jiniHbIM KJIaCCaM

2.6

[IpupoiHbIe UCTOUHUKH YTI1€BOAOPOA0B. [IprpoaHbIil ra3 1 NOMyTHEIE HEPTIHbIE




ra3el. Hedtp u e€ mpoucxoxaenue. CiocoOsl nepepaboTku HEDTH: TMEPEroHKa,
KPEKUHI (TepMHUYECKHM, KaTaJuTHUecKuii), muposn3. [IpoaykTel mnepepaboTKu
He()TH, MX NPUMEHEHUE B IMPOMBIIUICHHOCTH M B ObITy. KameHHBIH yroiab u

MIPOJIYKTHI €T0 TIepepaboTKH

Kchoponco,uepxcamHe OpTraHUYCCKUC COCANHCHUA

3.1

[IpenenbHBIe OJTHOATOMHBIC CIIUPTHL. METaHOM M ATAHOJI: CTpOeHUE, (PU3HIECKUE
M XAMHYECKHME  CBOMCTBAa  (peakumd C  aKTUBHBIMH  METaJlJIaMH,
rajoreHOBOJIOPOJIaMH, TOPEHHE), NPUMEHEHHE. BOJOpOMHBIC CBSI3H MEKIY
MOJIEKYJIaMH CIUPTOB. [[eficTBME MeTaHOJa W 3TaHOJIa HAa OpPraHu3M 4YeJIOBEeKa.
MHoroaromMHbie CUPTHL. ITUICHIJIMKOIb U TIULEPUH: CTPOCHUE, PU3NYEeCcKUe U
XUMHYECKHE CBOMCTBa  (B3aMMOJEHCTBHE CO  IIEJIOYHBIMU  METaJUIaMH,
KauecTBEHHAsl peaklus Ha MHOroaToMHble crnupThl). JleiicTBHe Ha OpraHu3M

YCJIOBCKaA. HpI/IMCHeHI/IC rIMOCprUHA U OTUJICHIJIMKOJIA

3.2

denoi: CTPOCHHUEC  MOJICKYJIbI, (1)I/ISI/I‘ICCKI/IC A XUMHYSCKHE CBOMCTBA.

ToxcuunocTs penona. [Ipumenenune dpenona
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Anpaeruapl ¥ KeToOHbl. DOpManbIerua, aleTaabJAeTH/l: CTpoeHrue, (GU3nIecKue u
XUMUYECKHE CBOMCTBA (PEaKIMM OKHCICHHUS W BOCCTAHOBJICHUS, KaueCTBCHHBIC

peakium), MojiyueHue U NpuMeHeHHe

3.4

O,I[HOOCHOBHLIC MMpCaC/IbHBIC Kap6OHOBBIe KHCJIOTHI. MypaBBI/IHaH H YKCYCHasd
KHCJIOTBI: CTPOCHHC, (bI/ISI/I‘ICCKI/Ie 1 XMMHYSCKHE CBOMCTBA (CBOfICTBa, O6H_[I/Ie JJIA
KjlacCa KHCJIOT, pCaKIusi BTCPH(pI/IKaI_II/II/I), NOJIYUCHUEC W TPHUMCHCHUC.
CTeapI/IHOBaH U OJICMHOBAd KHCJIOTBI KaK MPCACTABUTCIN BBICIIIHUX Kap6OHOBLIX

KHCJIOT. MbllIa KaK COJIM BBICIIIHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeHCTBUE

3.5

CrnoxHble 3(Upbl Kak MPOU3BOJHbIE KapOOHOBBIX KHCIOT. ['MIpONM3 CIOXKHBIX
s¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. buonoruueckas posib

KHUPOB

3.6

VYraeBoasl: cocTaB, Kilaccu(UKanus yriaeBoIOB (MOHO-, JH- M IOJUCAXapHIbI).
['moko3a — mpocTeHMiA MOHOCaxapuJ: OCOOEHHOCTH CTPOCHHS MOJICKYIIBI,
duznyecKkre U XUMUYIECKUE CBOMCTBa (B3auMoeiicTeue ¢ runpokcuaom meau(1l),
OKHCIICHHE aMMHAuHbIM pacTBOpoM okcuga cepedpa(l), BoccTanoBieHue,
OpOXXKeHHE TIIIOKO3bl), HAaXOXJEHHE B MPUPOZE, NMPUMEHEHHE, OnoIorHYecKas
posb. DorocuHTe3. PpyKTO3a KaK M30MEP IIIFOKO3bl. Kpaxmal u nesuioao3a Kak
npupojiHble noiauMmepbl. CTpoeHHe Kpaxmalla U LeJUTroJ03bl. Puszndeckue u

XUMHYECKHE CBOMCTBA KpaxMaJja (FUApoJin3, KaueCTBEHHAs peakiiys ¢ HOJIOM)

A30Tcozlep>1<aume OpraHn4cCKuc COCAMHCHUA

4.1

AMHMHOKHCIIOTHl KaK aMQOTEpHbIe OpraHuvecKkue coeAuHeHus. Pusuueckue H

XUMUYECKHE CBOMCTBA aMMHOKHCJIOT (Ha mpuMmepe TiuiuHa). buonoruueckoe




3HAYCHHUEC aMHHOKUCIIOT. HGHTI/II[I)I

4.2

benxku kak IMPUPOAHBIC BBLICOKOMOJICKYJISAPHBIC COCIUHCHUA. HepBI/ILIHaSI,
BTOpUYHAsI U TpPETHUYHAs CTPYKTypa OeiaKoB. XUMHUYECKHE CBOMCTBA OEJIKOB:

TUAPOJIN3, ACHATYypalusd, KAHCCTBCHHBIC PCAKIINU Ha OeJIkn

BLICOKOMOJ'ICKy.H}IpHBIe COCAMHCHUA

5.1

OCHOBHbBIE TOHSTUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEIMHEHUN: MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALINH, CPEIHSS MOJIEKYIIpHAast
macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH —

noJimMepu3anua U NOJUKOHACHCAA

5.2

OKCHEepUMEHTAIbHbIE METOJbl M3YyYEHHUS BEIIeCTB M MX IpEeBpallleHu:
03HAaKOMJIEHHE ¢ 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,

Kay4yKOB. HOJ’Iy‘-IeHI/Ie CUHTCTUYCCKOI'O KaydyyKa U pC3UHbI

11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

TeOpeTI/I‘{eCKI/Ie OCHOBBI XMMHUHU

1.1

XuMHUECKUi smeMeHT. AToM. Slipo aroma, M30TOIBL. DIIEKTPOHHAs 000JIO0YKa.
DHepreTHyecKue ypoBHH, MOTYPOBHU. ATOMHBIC OpOUTANH, §-, P-, d-DIIEMEHTHI.
OCOOEHHOCTH pacIpeieNIeHus] JIEKTPOHOB 10 OPOUTAISIM B aTOMax 3J€MEHTOB

MEPBBIX YETHIPEX MEPUOOB. DIIEKTPOHHAS KOH(PUTYpALIUsI aTOMOB

1.2

Ilepunonnueckuii 3akoH u llepuoguueckas cucrema XUMUYECKUX 3J1eMeHTOB [[.1.
MenneneeBa. CBsi3b nepuonuyeckoro 3akoHa u Ilepumonnyeckoil cuctembl
xumuyeckux anemeHToB .M. MenzaeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMMHMYECKHX DJIEMECHTOB U
o0pa3yeMbIX MMM IPOCTBIX M CIIOKHBIX BEILECTB IO IpynnaM U Iepuojam.

3HaueHue NepruoINYECKOro 3aKOHa B Pa3BUTUU HAYKH

1.3

Crpoenne BemiecTBa. XHUMHYECKass CBsA3b. BHIbl XMMHYECKOW  CBSI3H
(koBajJieHTHAsT HEMOJISIpHAs W TOJspHas, HWOHHAs, MeTajuindeckas). HoHbI:
KaTHOHBI 1 aHHOHBI. MeXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHYECKOUW CBS3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIN). BomopoaHas cBs3b

1.4

BanentHocTs. DnekTpooTpunaTeabHOCTh. CTENEeHb OKUCICHUS

1.5

BemecTBa MOJNEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHHUSA. 3aKOH MOCTOSIHCTBA
cocTaBa BEHIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA
BEUIECTB OT THUMAa KpucTamuuyeckod pemérku. [loHstne o AuMCepCHBIX

cucreMax. VMIcTUHHBIE U KOJUIOWAHBIE paCTBOPLI. MaccoBas JO0JIA BCIIECTBA B




pacTtBope

1.6

Knaccudukanus Heoprannueckux coequHeHnii. HomeHnkiatypa HeopraHmueckux

BEILIECTB

1.7

Xumunyeckass — peakuuss.  Knmaccubukanuss ~— XUMHYECKMX — peakuuil B
HEOpPraHMYeCKOM U OPraHMYECKON XUMHM. 3aKOH COXPAaHEHHUS MacChl BEILECTB,

3aKOH COXpaHEeHUs U MPEBPALICHUS SHEPTUU MPU XUMHUYECKUX PEaKIHIX

1.8

CKOpOCTB pcaknuu, €€ 3aBUCUMOCTb OT Pa3IMIHBIX (I)aKTOpOB

1.9

OOpartumbie peakiuu. XuMU4Yeckoe paBHOBecue. DakTophl, BIMSIONME HA

cocTostHue XxuMudeckoro pasHosecus. [Ipunmun Jle [latense

1.10

OnektponuTnueckas auccouuanus. CuiabHble W ciabble aekTposuThl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KHCJIaA, HefITpaJ'IBHaF[, meJioyHas. PC&KHI/II/I HOHHOTI'O

oOMeHa

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIE pe€aKnuu

Heoprannueckas xumust

2.1

Hewmeramnsl. Ilonoxxenne HemerauioB B llepuogndeckoil cucreMe XMMUYECKUX
anemeHToB JI.M. MenzeneeBa M OCOOCHHOCTH CTpOECHHS aTOMOB. Dusndeckue

CBOMCTBAa HEMETAJUIOB. AJIJIOTPOINSI HEMETAJIOB (Ha MPUMEPE KUCIOPOAA, CEPBI,

docdopa u yrineponaa)

2.2

XUMHUYECKUE CBOWCTBA Ba)XHEWIIMX HEMETAJUIOB (TajJOreHOB, CEphl, a30Ta,
dochopa, yraepoga M KpeMHHUS) H WX  COCAMHCHUU  (OKCHIIOB,
KHCIIOPOJICOACPKALIUX ~ KUCJIOT, BOJOPOJHBIX coeauHeHuit). Illpumenenue

BOKHEUIIINX HEMETAIJIOB U UX COENUHEHUHN
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Mertamnel. Tlonoxkenne meramnoB B Ilepuoguueckoil cucreMe XUMHUECKUX
anemeHntoB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JI0YEK
aToMoB MeTayioB. O0mMe Qpuznueckue cBoicTBa MeTaIoB. CIUTaBbl METAJLIOB.

DNEeKTPOXUMHUUECKHUH psij] HANIPSHKEHUH METalIoB
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XWMHYECKHE CBOWCTBA BAXHEHUIIMX METAUIOB (HATPHUM, Kajaui, KablUH,
MarHui, aJIOMUHUH, IIUHK, XpOM, JKeJe30, MeIb) U WX coeauHeHuid. OOmme

Croco0bI osTyyeHus: MeTayioB. [IpuMeHeHrne MeTanioB B ObITY U TEXHUKE

2.5

I'enetmueckas CBA3B HCOPraHNYCCKUX BCIICCTB, NPHUHAMICKAINNUX K PA3JIMYHBIM

Kji1accaM

XUMUS U )KU3Hb

3.1

Poip xumMuu B 0OeCIEYCHHH JKOJOTUYECKOW, JHEPreTUYCCKOW ¥ THIINEBON
0€30MacHOCTH, Pa3BUTUU MeIUIMHBL. [IOHATHE O HAay4HBIX METOJax MO3HAHUSA

BEHICCTB U XUMHUYCCKUX peaKIII/II\/'I

32

HpC,Z[CTaBJ'IeHI/IH 00 O6IJ.[I/IX HAYYHBIX IMPHUHOUIIAX IIPOMBIIUICHHOI'O ITOJIYUCHUA




BOXHEHIIMX BewecTB. YenoBEeK B MHUpE BELIECTB M MAaTEPUAJIOB: BayKHEUIIHME
CTPOUTEbHBIE MaTE€pUAJIbl, KOHCTPYKUHMOHHBIE MAaTepHaibl, KpPacCKH, CTEKIIO,
KepaMuKa, MaTephasibl ISl AJIEKTPOHWKH, HAaHOMATepHasbl, OPraHUYECKUE U

MUHEpAJIbHBIE y10OpeHus
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XuMusi ¥ 370pOBbE UEJOBEKAa: TMpaBUja MCIONb30BAHUS JIEKAPCTBEHHBIX
[IpernapaToB, MMpaBuiIa 6€30MacHOr0 UCIIOIB30BaHUS MIPENAapaTOB OBITOBOM XUMUU

B IOBCETHEBHOM KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumus. 10 xknace. I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A.
AxtmmonepHoe obmiectBo «M3narenberBo «lIpocBemienuer

e Xumus. 11 kmace. I'a6puensa O.C., OcrpoymoB N.I'., Cnagkos C.A.
AxumonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

Xumus, 10 knace/ Pygsuruc I'.E., @enpaman @.I., AkuioHepHOe 00111€CTBO
«M3parenscTBO «IIpocBeienne»

Xumus, 11 knace/ Pymsuruc T'.E., ®enpaman @.I., AKkninonepHoe 001IeCTBO

«M3parensctBO «lIpocBemeHue»

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

MuxkuTiok A. /. PaGouas Terpans no xumuu: 10 kinacc: k yueonuky I'. E.
Pynsutuca "Xumus. 10 knace", ®I'OC / A. JI. MukuTiok, - M. : U3narenbcTBo
"Ox3amen", 2019. - 94 c.

Muxkutiok A. JI. Pabouas Terpans no xumuu: 11 knace: k yueonuky I'. E.
Pymsuruca "Xumus. 11 xmace", ®I'OC / A. JI. MukuTtiok, - M. : U3narenbcTBoO
"Ox3amen", 2019. - 87 c.

boposckux T. A. Temarnueckue TecTsl o opranndeckor xumun. Kucnopon-
u azorcoaepxkaiiue coenuHenus. 10 kmace / T. A. bopoBckux. - M. :

N3 narensctBo "Dk3amen", 2016. - 160 c.

Bboposckux T. A. Tematuueckue TECThI IO OPraHUYECKON XUMUHU.



VYraeromopoast. 10 xknace / T. A. bopoBckux. - M. : U3gaTenscTBo "Ok3amen",
2017. - 141 c.

Ps6oB M. A. COopHUK 3a1a4, yIpakHEHUH U TecToB o xuMuu: 10-11
kiacchl: kK yueonukam I'. E. Pynsutuca, @. I'. ®enpamana "Xumus: 10 kmacc",
"Xumust: 11 xkimace" / M. A. Psa60oB. - M. : U3narensctBo "Dk3amen", 2017. -
335c.

I'apa H. H. Xumus. Ypoku B 10 knacce : yue0. nocodue st 001eoopa3oBar.
opranuzanuii / H. H. T'apa. — 2-e u3zn., nepepad. — M. : [Ipocsemenue, 2018.
— 112 c.

I'apa H. H. Xumus. Ypoku B 11 kiacce : yue6. nocodue jist o01eoopa3onar.
opranmzanuii / H. H. 'apa. — 2-e u3n., nepepad. — M. : [Ipocsemenue, 2019.
— 110 c.

Ho6porun . 0. Tunosle sKx3aMeHallMOHHbIE BapuaHThl 30 BApUAHTOB.
OUIIA. Xumus / 1. FO. lo6potun. - M. : U3narenscTBo "HannonanbHoe

oOpazopanue", 2023. - 361 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

POIII https://resh.edu.ru/subject/29/

AKnacc https://www.yaklass.ru/p/himija

doxchopa https://foxford.ru/wiki/himiya

O6umaxo 3nanuit https://school.oblakoz.ru/materials/496050



Videouroki https://videouroki.net/video/himiya/10-class/
Ckaticmaprt https://skysmart.ru/articles/chemistry

Nudoypox https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass

Pemry EI'D https://chem-ege.sdamgia.ru/

Crynapuywm https://studarium.ru/

Acetyl https://acetyl.ru/
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