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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo XMMHM Ha ypOBHE cpelnHero ooOiiero oOpa3oBaHMsl pa3paboTaHa Ha
ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 N2 273-d3 «O06 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUW K pe3yidbTaTaM OCBOCHHS (QenepaibHON 00pa3oBaTeIbHON
mporpammel  cpemnero obmero o6pazoBanus (POII  COO), mnpencraBieHHBIX B
denepanbHOM rocyaapcTBEHHOM oOpazoBaTenbHOM craHgapte COO, ¢ yuérom Konneniuu
MpenojiaBadusl y4eOHOro TmpeaMeTa «XuMHsS» B 00pa30BaTeIbHBIX OpPraHU3aIUSIX
Poccuiickoii ®enepanvy, peanu3yIOIIUX OCHOBHbIE OO0pa3oBaTelIbHbIE MPOTPaMMBI, U
OCHOBHBIX ToJIO)keHH «Ctpareruu pa3BuTUs BocnuTaHus B Pocculickoit ®@enepanuu Ha
nepuo 10 2025 ronay» (Pactopspkenue I[paBurensctBa PD ot 29.05. 2015 N2 996 - p.).

OcHOBY TOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XHMHH, K OMPEACICHHUIO OOIIeiH
CTpaTeruu OOy4YeHHUs, BOCIUTAHMUS W Pa3BUTHUS OOYYAIONIMXCS CpPEICTBAMH Yy4yeOHOTO
npeamera «Xumus» s 10-11 kimaccoB Ha 6a30BOM YPOBHE COCTAaBHIIMA KOHUENTYaJIbHbIE
nosoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU IIEJICH, COJIEp)KaHUS, PE3yJTbTAaTOB
00yueHus 1 TpeOOBaHUI K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB.

Xumudeckoe 00pa3oBaHHWE, IMOIYy4aeMO€ BBITYCKHHKaMU 0011e00pa3oBaTeIbHON
OpraHu3alliM, SBJISETCS HEOTHEMJIEMOW YacThl0O UX 00pa3oBaHHOCTH. OHO CIIyKHUT
3aBEPILAIOIIMM ATANlOM pea3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, MPUCYIIUX IETOCTHOW CHUCTEeME XUMHUYECKOTO 00pa3oBaHUsA. DTH IIEHHOCTHU
KacaroTCs MO3HAHMSI 3aKOHOB MPUPOIbI, HOPMHUPOBAHUS MUPOBO33PECHHS U 00IIEH KYIbTYpPhI
YeJIOBEeKa, a TaKKe SKOJOTUYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
npupogHoil cpene. Peanmsyercss xumuueckoe oOpa3oBaHHMe OOYYalOIIMXCS Ha YpPOBHE
CpeaHero oo0Iero oopa3oBaHus CPeACTBAMHM YU4eOHOIO MpeaMera « XUMUs, CoAepKaHue U
MOCTPOEHNE KOTOPOTO OIPEACIICHBI B MPOTPAMME MO XUMHUHU C YUETOM Crienu(PUKy HAyKU
XUMUH, €€ 3HAUCHUS B TIO3HAHWUW MPUPOJIBI M B MaTEPUATHHOM KU3HU OOIIECTBA, a TAKKE C
y4ETOM OOIIUX IIeJIEH U MPUHIIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI
cpeaHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XuMHS Kak DJJEMEHT CHCTeMbl ECTECTBEHHBIX HAayK UIpaeT ocoOyl pojb B
COBPEMEHHOM IMBWJIM3ALMKA, B CO3JaHUU HOBOW 0a3bl MaTepuaabHOW KyiabTyphl. OHa
BHOCUT CBOM BKJIaJl B (JOPMHUPOBAHWE PAIIMOHAILHOTO HAYYHOTO MBIINUICHUS, B CO3JaHUE
IIEJIOCTHOTO MPEACTABIICHUSI 00 OKPYXAIOIEM MUPE KaK O €IUHCTBE MPUPOJbI U YEIOBEKA,
KoTopoe (GOpMHpPYETCST B XUMUUM Ha OCHOBE TOHHMMAHMS BEUIECTBEHHOI'O COCTaBa
OKPY’KaIOILIEro MUPa, OCO3HAHUS B3aUMOCBSI3U MEXAY CTPOCHUEM BEILECTB, UX CBONCTBAMU
¥ BO3MOXKHBIMH 00JIaCTSIMU TPUMEHEHUSI.

TecHo B3auMOAEHMCTBYSI € JPYrMMH €CTECTBEHHBIMHM HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YaCThbI0 MUPOBOW KYJIBTYpbI, HEOOXOJUMBIM YCIOBUEM YCIEIIHOIO TpyJa U
KU3HU KaxJoro wieHa oOmectBa. CoBpeMeHHas XUMHUS KaKk HaykKa cO3WJaTelibHas, Kak
HayKa BBICOKMX TEXHOJIOTHI HaIpaBjieHa Ha PEIICHHE TJIOOATBHBIX MPOOIEM yCTOWIUBOTO
pPa3BUTUS 4YEJIOBEUECTBA — CBHIPHEBOWM, SHEPreTUYECKOW, IHUIIEBOM, SKOJIOTHYECKOU
0€30MaCHOCTH U OXPaHbI 37J0POBbS.



B cootBercTBUMU C 0OMIMMU IENIMUA U MPUHIUIAMH CPEAHEro OOIIero o0pa3oBaHUS
comepxxanue mnpeamera «Xummus» (10—11 «maccel, 0a30BBI  ypOBEHb U3YUYCHHUS)
OpUEHTHUPOBAHO MPEUMYILECTBEHHO Ha OOILIEKYIbTYPHYIO TOJATOTOBKY OOYyYaroluxcs,
HEOOXOJIUMYI0O UM JJig BbIPAOOTKA MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIIOUEHUSI B JKM3Hb COLIMyMa, MPOJOJDKEHHs] 0Opa3oBaHHs B Pa3IMYHBIX OO0NACTAX, HE
CBSA3aHHBIX HEMTOCPEJICTBEHHO C XUMHUEM.

CocrapnsomuMu peaMera «XuMHUs» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
xumus» U «OOm@ass U HeOpraHWYeckas XHMHS», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUI MO HEOPraHUYECKON XUMUH (C
BKJIFOUCHUEM 3HAHUW W3 OOIICH XMMHUHM) U OpraHndeckor xumuu. GopMHUpOBaHUE TaHHOU
CUCTEMbl 3HAaHUM MpH H3YYCHHHM MpeaMeTa O0OeCIeuyuBaeT BO3MOXHOCTb PAaCCMOTPEHUS
BCETr0 MHOT00Opa3us BEIIeCTB HA OCHOBE OOUIUX MOHATUN, 3aKOHOB U TEOPUM XUMUHU.

CtpykTypa conaepxaHusi KypcoB — «Opranuueckas xumusi» U «OOmas
HEOpraHuyeckas XUMHsD» CHOPMUPOBaHA B MpPOTrpaMMe MO XMMHUU Ha OCHOBE CHUCTEMHOIO
MOJIX0Jla K M3YyYEHHUI0 yueOHOro Marepuaia v 0OyCJIOBIEHAa MCTOPUYECKH OOOCHOBAHHBIM
pPa3BUTHEM 3HAHUM HA ONPENEIEHHBIX TEOPETUYECKUX YPOBHSX. TaK, B Kypce OpraHu4eCcKou
XMMHH BEIIECTBA PACcCMAaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHS
OpPraHUYECKUX COCIMHEHUN, a TAaKKE HAa YPOBHE CTEPEOXUMUYECKHMX M DJIEKTPOHHBIX
Mpe/ICTaBICHU O CTpoeHUH BelecTB. CBe/leHus: 00 U3yyaeMbIX B Kypce BELIeCTBaX Jal0TCs
B Pa3BUTUU — OT YIJIEBOJIOPOJOB JIO CIIOKHBIX OMOJIOTMUECKH aKTUBHBIX COCAMHECHHM. B
Kypce OpraHM4eCcKOi XMMHH MOJy4YaloT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
obmiero 00pa3oBaHMWsl  TMEPBOHAYAIbHBIC TPEACTABICHUS O XHUMHYECKOH  CBSI3H,
KJIACCU(PUKAMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTU CBOMCTB BEUIECTB OT UX CTPOCHUS,
0 XMMUYECKON PEaKIUH.

[lon HOBBIM yIJIOM 3peHHs B MpeaMeTe «XUMUs» 0a30BOr0 ypOBHSI PacCMaTpPUBACTCS
M3YYEHHBI Ha YpPOBHE OCHOBHOTO 00IIero 00pa3oBaHMs TEOPETHUECKUN Marepuan u
(aKTOJIOTMYECKHE CBEJEHUSI O BEIleCTBaX M XMMHYECKOW peakuuu. Tak, B 4aCTHOCTH, B
Kypce «O01mas 1 HeopraHudeckasi XUMHs» 00ydaromUMCs MPEIOCTaBISIETCS BO3MOXHOCTD
OCO3HATh 3HAYEHHE MEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJIOTHUYECKHX
NO3UIMI, TIIyOXXKe TMOHATh HUCTOPHUYECKOE H3MEHEHHe (YHKIMHA 3TOro 3akoHa — OT
000011ar0111eH 10 0OBSICHSIONIEH U TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHMI O BaXKHEWIIMX BELIECTBAaX, UX COCTABE, CTPOEHUHU, CBOMCTBAX
U OPUMEHEHHH, a TAKXK€ O XUMHUYECKHX PEaKIUSAX, UX CYHU[HOCTH M 3aKOHOMEPHOCTSX
MpOTEKaHUs JonoyHseTcsa B Kypcax 10 u 11 knaccoB aneMeHTamMu coJiepKaHus, UMEIOIIUMU
KyJIbTYpPOJIOTHYECKUN M TPUKIATHON XapakTep. DTH 3HaHUS CHOCOOCTBYIOT MOHMMAHHIO
B3aMMOCBSI3M XMMHHM C APYTMMH HayKaMH, PAacKpbhIBAlOT €€ pPOJIb B ITO3HABATEIBbHOU M
MPAKTUYECKOMN JIEITEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHHUSI K MPOLIECCY
TBOpYECTBA B OOJACTH TEOPUM W TMPAKTUYECKHX TMPUIOKEHUNW XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NIpoOiemax,
CBSI3aHHBIX C XHUMHEH, KPUTUUECKH OCMBICIUBATHL WH(OpPMAIMI0O U TPUMEHATH €€ I
MOMOJHEHUs ~ 3HAaHWM,  pEIICHUS  MHTCJUICKTyalIbHBIX M DKCHEPUMEHTAJbHBIX
UCCIIeIOBATEeNbCKUX 331ad. B menoM coaepkanue yueOHOro mpenMera «XuMus» JaHHOTO
YPOBHS U3y4€HUSI OPUEHTUPOBAHO Ha (POPMHUPOBAHUE Yy 00YUAIOIIKUXCSI MUPOBO33PEHUYECKOM



OCHOBBI I TOHWUMaHUS (PUIOCOPCKUX UACH, TaKMX KaK: MaTepUaTbHOE EIUHCTBO
HEOPTaHMYECKOTO U OPTaHUYECKOTO MHPa, 00YCIOBICHHOCTh CBOWCTB BEIIECTB MX COCTABOM
U CTPOEHUEM, MO3HABAEMOCTH MPUPOAHBIX SIBJIECHUW MYTEM OJKCIEPUMEHTAa WU PEIICHUS
IPOTUBOPEUYHN MEXIYy HOBBIMU (haKTaMU U TEOPETUUYECKUMH MPEANOCHIIKAMH, OCO3HAHUE
pOJIM XMMHHM B PEIICHUU SKOJOTUYECKUX TMpoOJieM, a Takke MmpobiieM cOepexeHus
SHEPreTUYECKHUX PECYPCOB, CHIPBS, CO3AAHUS HOBBIX TEXHOJIOTUI U MAaTEPUAIIOB.

B mnnane pemieHusi 3aad BOCHUTAHUSA, Pa3BUTHS M COLUMAIM3ALMM OOYYaIOLIUXCS
OPUHATHIE MTPOTPAMMON MO XMUMHUHU MOAXOJbI K ONPENEICHUIO COIEPKAHUS U MOCTPOCHUS
npeaMeTa MpeAycMaTpuBalOT (OPMHPOBAHHME YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUH,
UMEIoIMX 0a30BO€ 3HAYCHHE JUIS Pa3IMYHBIX BUAOB JACSITEIBbHOCTU: PELICHUS MpoOieMm,
MOWCKa, aHalM3a U 00pabOTKM HWH(pOpPMAINHU, HEOOXOIUMBIX MJis MPUOOPETECHUS OIbITa
MPAKTUYECKOW UM HCCIIEIOBATEIbCKON JEATEIBHOCTH, 3aHUMAIOIICH BAXXKHOE MECTO B
MTO3HAHUU XUMUHU.

B mpakTuke mpenogaBaHusi XMMUU Kak Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMUs,
Tak ¥ Ha ypOBHE CpEeIHEro oO0IIiero oOpa3oBaHMs, MPU OMPEACICHUU COACPKATEIbHOM
XapaKTEPUCTHKHU L€ M3Y4YEHUs NMPEIMETa HaIlpaBJICHUEM NEPBOCTENEHHOW 3HAYMMOCTH
TPAJAUIIMOHHO TpU3HAETCS (OPMHUPOBAHHE OCHOB XUMHUYECKOM HAyKHM Kak o0sactu
COBPEMEHHOIO E€CTECTBO3HAHMSI, MPAKTUYECKON AEATEIbHOCTH YEJOBEKAa U KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMYECKOM TOYKH 3pEHHsS] TAaKOW MOIXOI K
ONPENEIECHUIO LEIEH N3yUEHHUsI IPEAMETA SIBISETCS BIIOJIHE ONPABIAaHHBIM.

CornacHo 1aHHOW TOYKE 3pEHMS TJIABHBIMH LEISIMU U3YUYCHHS MpeaMeTa « XUMUs Ha
6a3oBom ypoBHe (10 =11 ki1.) ABASIOTCS:

+ (opMupoBaHUE CHUCTEMBI XUMUYECKUX 3HAHUA KaK BaKHEUIEH COCTABIISIIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOU JIEIKAT KIIFOUEBBIE TTOHATHUS,
(dbyHIaMEeHTaIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE U
MMOHUMAaHUE CYIIHOCTH JOCTYIHBIX OO0OOIIECHUI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS;

« (opMupoBaHuE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MMO3HAHMS BEIIECTB
U XUMHUYECKHX  peakIui, HeoOXOAUMBIX  JJisi  NOPUOOPETeHHUs]  yMEHUU
OpPUEHTUPOBATbCSI B MHPE BELIECTB M XUMHUYECKUX SIBIICHUH, UMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MIOBCEIHEBHON KU3HU;

« pa3BUTHE YMEHHM U CIOCOOOB JAEITENbHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U
OOBSCHEHHEM XUMHUYECKOTO HKCIIEPUMEHTA, COOIIOJEHUEM IIpaBuil 0€30MacHOTO
oOpalieHus ¢ BElIeCTBaMHu.

Hapsany ¢ atum, coaepxarenbHas XapakTEpUCTUKA LEJNEW U 3a/1a4 U3Y4YEHUsl ITpeIMeTa
B MpOorpaMMe IO XUMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU
NPUOPUTETAMHU B CUCTEME CpeAHEro 001iero oopa3zoBanusi. Ceroans B MpenojaBaHuu XUMUU
B OoJibllIel CTENeHUu OTHAETCA MPEANOYTEHUE MPAKTUYECKOM KOMIIOHEHTE COJepHKaHUs
oOy4eHHsl, OpPUEHTUPOBAHHOM HAa TMOJTrOTOBKY BBIIIYCKHHUKA 0O0II€00pa3oBaTeNbHON
OpraHM3alliM, BIIAJCIONIET0 HE HAOOpPOM 3HAHUM, a (QYHKIMOHAIBHOW TIPaMOTHOCTHIO, TO
€CTh CII0C00aMH U YMEHUSIMU aKTUBHOTO TMOJY4YEHUs 3HaHUW U MPUMEHEHUS UX B pealbHON
YKU3HU JJIs1 pELICHUS IPAKTUYECKUX 3a1a4.



B cBsf3u ¢ »TMM Tpu H3ydyeHUW MpeaMera «XUMHUS» JAOMUHUPYIOUIEe 3HAYEHUE
NpUOOPETAIOT TaKue 1eNK U 33a4H, KakK:

amanTtanys OoOydJaloluXxcss K YCJIOBUSAM JUHAMHYHO PA3BHUBAIOIIETOCS MHpAa,
dbopMHpOBaHHE WHTEIUICKTYadbHO pPAa3BUTOM JMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
’KU3HEHHBIX CUTYAIlUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHne y OOYYAIOIMIMXCS KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUN),
UMEIONINX YHHUBEPCATbHOE 3HAYCHHE I PA3IMYHBIX BHUIOB JCSATEIBHOCTH: PEIICHUS
npoOJieM, TTOMCKa, aHaliu3a U 00paboTku MHGOPMAIIUU, HEOOXOIUMBIX JIJII TPUOOpPETCHUS
OTIbITAa AESITENbHOCTH, KOTOpAasi 3aHUMAeT Ba)KHOE MECTO B MO3HAHWUU XUMHH, a TaKxkKe AJis
OLICHKH C TO3UIMI 3KOJOTUYECKON O€30MacHOCTH XapakTepa BIMSHUSA BEIIECTB U
XUMHUYECKUX TPOIIECCOB HA OPTaHM3M UYeJIOBEKa U MIPUPOIHYIO CPEyY;

pa3BUTHE TO3HABATEIBHBIX  HMHTEPECOB, HWHTEIUIEKTyaIbHBIX W TBOPYECKUX
CHOCOOHOCTE 00yYaIOIIUXCsl: CIIOCOOHOCTH CAMOCTOSITENIFHO MPUOOpETaTh HOBBIE 3HAHUS
[0 XMMHUHU B COOTBETCTBUM C >KU3HEHHBIMH MOTPEOHOCTSAMHU, UCIOIB30BATh COBPEMEHHBIC
MH(GOPMALIMOHHBIE TEXHOJIOTUU JJI1 MOHMCKAa M aHaju3a y4yeOHONW M Hay4YHO-TIOIYJIAPHOU
uH(POPMAIIK XUMAYECKOTO COACPKAHMS;

dbopMUpOBaHHE H pa3BUTHE Yy OOYYAIOIIMUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOMIOAATeIbHOCTH, COOpPaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, IMpH IUIAHUPOBAHUM U MPOBEACHUM XUMHYECKOTO
AKCIIEPUMEHTA;

BOCTIMTaHHWE y OOyYarommxcsi yOeKIEHHOCTH B TyMaHHCTHYECKOW HAIPaBICHHOCTH
XUMHH, €€ BaXHOWM POJM B PEIICHUH IOOATBHBIX MPOOJIEeM  PparMOHAIBLHOTO
MPUPOIONOIB30BAHUS, TIOTIOTHEHUS HEPTETUUYECKUX PECYpCOB U COXPAHEHUS MPUPOIHOTO
paBHOBECHsI, OCO3HAHUS HEOOXOAMMOCTH OEpPEXHOTO0 OTHOIICHHS K TMPHUPOAE U CBOEMY
3IOPOBBIO, a TaK)Ke€ MPHOOPETEHHUsI OIbITa HCIONB30BAHMS TOJYYCHHBIX 3HAHUNA JUIA
MPUHSTHS TPAMOTHBIX PEIICHUI B CUTYaIIUAX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMU.

B ydeOHOM maHe cpeaHero oOmiero oOpa3oBaHHs NOpeaMeT «XUMHUSD» 0a30BOro
YPOBHS BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBEeHHO-HAayUHbIE IPEAMETHI.

OO111ee yncno YacoB, OTBEAEHHBIX ISl U3yUYEHUsI XUMHUH, Ha 0230BOM YPOBHE CPEIHETO
obmiero oOpa3zoBanus, coctaBisieT 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegenio), B 11
kiacce — 34 yaca (1 gac B Hefieno).

COIEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKOU XUMHUM

[Ipenmer opraHMYeckoM XUMHM: €€ BO3HUKHOBEHHUE, pa3BUTHE M 3HAUCHHUE B
[OJlyYEHUU HOBBIX BEILECTB M MaTepuasoB. Teopus: CTpOEHUS OPraHUYECKUX COCAMHEHMN
A. M. byrtnepoBa, e€ ocHOBHble moJOKeHUs. CTPyKTypHBbIE (POPMYJIBI OPraHUYECKUX



BewecTB. ['omonorusi, uzomepusi. XUMUYECKas CBSI3b B OPraHUYECKHX COEIMHEHMSIX —
OJIMHAPHBIE U KPATHBIE CBA3H.

[IpeacraBnenre o ki1accupukanuu opraHuyeckux BemlecTB. Homenknarypa
OpraHUYEeCKUX COEAMHEHUH (CUCTEeMaTH4ecKas) W TpHUBUAIbHbIE HA3BAHMS BaXKHEUILINX
IIPEACTABUTENEH KJIACCOB OPTraHUYECKHUX BEILECTB.

DKCnepUMEHTAIBHBIE METO/bl U3YUEHUS BEIIECTB U UX MPEBPALLCHUI: O3HAKOMJICHHUE
c oOpa3laMd OpraHMYECKHUX BEIIECTB M MaTepuajaMud Ha HMX OCHOBE, MOJEIIMPOBAHUE
MOJIEKYJl OpTaHUYECKUX BEILECTB, HAOIIOJEHUE U ONMCAHUE JEMOHCTPALIMOHHBIX OMBITOB 110
IpEeBpAIllCHUI0 OPraHMYECKUX BEIECTB IpU HarpeBaHuu (IJIaBjeHUE, OOYrIMBaHUE U
rOpEHue).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUN psii. MeTaH W 3TaH — mpocTeriIne
NPEICTaBUTENIM aJKAHOB: (PU3NYECKHE U XMMUYECKHE CBOWCTBA (pEaklMH 3aMElIeHUs U
rOpEHUs), HAXOXKJACHUE B IPUPOJIE, TOIYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psii. OTWIEH W HOPONWIEH —
npocTeille NPeACTaBUTENN AlKeHOB: (U3MYECKHEe M XHMUYECKHME CBOWCTBA (peakuuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIMMI, OKUCIECHUS U MOJIUMEPU3AIUH), TOTyYEHUE
U IPUMEHEHUE.

Anxamguensl: OyragueH-1,3 u metunOyraauen-1,3: ctpoeHre, BaKHEHIINE XUMUYECKHIE
cBoMcTBa (peakuus nonuMmepusanun). [loayyeHne CHHTETHYECKOTO KaydyKa U pE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUH psa. AUETUIeH —
MPOCTEUILIMN MPEICTAaBUTENh AJKHUHOB: COCTaB, CTPOEHHE, (U3MUYECKUE U XUMHYECKUE
CBOMCTBA (peakluy TUIPUPOBAHMS, TATIOT€HUPOBAHNUS, TUAPATALIMU, TOPEHHUS ), TIOJyYeHHUE U
IIPUMEHEHUE.

Apensl. beHzon: coctaB, cTpoeHue, GU3MUECKHE U XUMUYECKHE CBOMCTBA (peaKIuu
raJIOTeHUPOBAHUSI U1 HUTPOBAHMUS ), MIOJTYUYEHUE U NIpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuyeckue U Xumuueckue CeoUCMBA (PeaKyuu 2ai02eHUpoOBaHusi U HUMPOBAHUS),
nonyuenue u  npumeHenue. TOKCHYHOCTH apeHOB. ['eHeTWyeckass CBS3b MEXKIY
YTJIEBOAOPOAAMHU, IPUHAJIEKAIMMHU K Pa3JINYHbIM KJlaccaM.

[IpuponHbie KWCTOUHUKM YTIIEBOAOpOaOB. [Ipupoanslii ra3 M momyTHble HE(TSHBIC
ra3pl. Hedte u e€ mpoucxoxaenue. Criocoobl mepepabOTKu HEPTH: MEPEroHKa, KPEKUHT
(TepMuyeckuii, KaTaauTHyeckuit), mnupoaus. IlpoaykTel mnepepaboTku HehTH, UX
NPUMEHEHHE B MPOMBIIIJICHHOCTH M B ObITy. KaMeHHBI yrojib W MpPOAYKTHI €ro
nepepadboTKH.

DKcnepruMeHTAIbHBIE METO/Ibl 3YUYEHUS BEILIECTB U UX MPEBPAILCHUI: 03HAKOMIICHHE
c oOpa3namu MjacTMacc, KaydyykoB U pe3uHbl, komekuuu «Hedte» u  «Yrouby,
MOJICIMPOBAHUE  MOJIEKYJI  YIJIEBOJIOPOJOB W  TaJOr€HONPOU3BOJHBIX, IMPOBEICHUE
IPAKTUYECKON pabOoThI: MOJYYEHHE STUIICHA U U3yUYEHUE €T0 CBOWCTB.

Pacuérnble 3anaum.

Bbluucienuss mo ypaBHEHHIO XHMHMUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOAYKTa PEaKIMH MO0 M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXO/HBIX BEIIECTB WM IPOJTYKTOB PEAKIIHH).

Kucnopoacoaepxaiue opranuieckue coeJUHEeHUs




[IpenenbHbIe OMHOATOMHBIE CHUPTHI. METaHOT W ITAHOJN: CTpOEHHUE, (Ppu3nyeckue u
XUMUYECKHE CBONCTBA (pEaKIMU C aKTUBHBIMH METAJJIaMH, TaJOT€HOBOJIOPOIaMH,
ropeHue), npuMeHeHue. Bojopoanble CBA3M MeEXay MoJieKyjdamu cnupToB. JleiicTBue
METaHOJIa U ATAaHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaToMHBIE CHUPTHI. DTUIEHTJIMKOIbL W TIUIEPUH: CTPOCHHE, (U3MUECKHE U
XUMUYECKUE CBOMCTBA (B3aUMOJEHCTBUE CO IICJIOYHBIMU METAUIaMHU, KayeCTBEHHAas
peakiMsi Ha MHOTIOaTOMHble crnupThl). JleiicTBue Ha opranu3M yenoBeka. [IpuMenenue
[JIMLEPUHA U STUJICHTJIMKOJISL.

®deHoJ: CTpOEHUE MOJIEKYJIbl, (U3MYECKUE U XMMUYECKHE CBONCTBA. TOKCHUYHOCTH
¢denona. [lpumenenue geHona.

Anpaeruapl U kemousl. DoOpManbAECTUA, alETaNbICTHI: CTPOCHUE, (PU3NYECKUE U
XUMUYECKHUE CBOMCTBA (PEaKIMU OKHUCICHHUS U BOCCTAHOBJIEHHS, KAUYECTBEHHBIE PEAKIIHH),
NOJIy4eHHE U PUMEHEHHUE.

OmHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCJIOThI. MypaBbUHAsS € YKCyCHas
KHUCIIOTBI: CTPOCHUE, (PU3NYECKUE M XMMHYECKHE CBOMCTBa (CBOMCTBa, 00IIMe IJs Kiacca
KHCJIOT, peakmus 3Tepudukanum), moaydyeHne u npuMmeHeHue. CteapruHoOBas M OJCHHOBAs
KHUCJIOTHl KaK MPEACTaBUTENN BBICHIMX KApOOHOBBIX KHUCJIOT. Mblla Kak COJIM BBICIIHUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

Crnoxxaple 3(QUpHl KaK MPOU3BOAHBIC KAapOOHOBBIX KHCIOT. [ HWAPONIHM3 CIOXKHBIX
a¢upoB. Kupsl. ['maponus xupos. [Ilpumenenue xupo. bruongoruueckas poiib KUPOB.

VYrneBoapl: cocTaB, kiaaccuUKalMs YIieBOJOB (MOHO-, AW- U TOJMCaXapujbl).
['moko3a — npocTeuinii MOHOCaxapul: 0COOCHHOCTH CTPOCHHSI MOJIEKYJIbI, (U3HUUECKUE U
XUMUYECKHEe CBOMCTBA (B3aumojeicTBrue ¢ ruapokcuaom menu(Il), okucienne aMmmMuayHbIM
pactBopoM okcuga cepedpa(l), BoccraHOBIIeHHE, OpPOKEHHE TIIIOKO3bI), HAXOXKJCHHE B
IPUPOJE, MPUMEHEHHE, Onosiornueckas posib. @otocuHTe3. PpyKTo3a Kak U30MEp TIIFOKO3BI.

Kpaxman u uemmono3a Kak npupoAHble mnojaumepbl. CTpoeHue Kpaxmaina u
HeJUTt0NI03bl. DU3MUECKe UM XMMHUYECKHE CBOWMCTBA Kpaxmana (TUAPOJIU3, KaueCTBEHHas
peaKIus ¢ UOJ0M).

DOKCnepUMEHTAIBPHBIE METOJbI M3yUCHHs] BEIIECTB M WX MPEBPAIEHUN: MPOBEIACHUE,
HaOIOZICHNE M OMHMCAHWE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHHUE CIIUPTOB, KaYECTBEHHBIE
peakIuy OJIHOATOMHBIX CIUPTOB (OKHCIEeHHE dTaHojda okcuaoMm Menu(Il)), MHOroaToMHBIX
CIUPTOB (B3auMojeicTBUE riuiepuHa ¢ rujapokcuaoM Menu(Il)), anpaeruaoB (oKuciIeHUE
aMMUa4YHBIM pacTtBopoM okcuga cepebpa(l) m rugpokcumom meau(ll), B3ammopeicTBue
KpaxMmajga C HOJOM), MPOBEACHUE MPAKTHYECKOW pabOTHI: CBOWCTBA pacTBOpa YKCYCHOM
KHCIIOTHI.

Pacuérurlie 3agaun.

Bbluucienuss mo ypaBHEHHIO XHMHMUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJTHOTO BEIIECTBA WM MPOJYKTa PEAKIMH MO0 M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 MUCXO/HBIX BEIIECTB WJIH MMPOTYKTOB PEAKIIHH).

A3zoTcoaeprkane OpraHum4eckue COeIMHEeHUS.

AMUHOKHCIIOTBI Kak aMdoTepHble oOpraHudeckue coeAuHeHus. Duznueckue u
XUMUYECKHUE CBOWCTBA aMUHOKUCIOT (HAa TpuUMepe TIHIMHA). buonormdeckoe 3HaueHUE
aMHUHOKUCIIOT. IlenrTuabl.



benku kak NpupoHbIe BBICOKOMOJEKYJIIPHBIE coeaquHeHusd. [lepBuuHas, BTopuyHas u
TpeTUYHasi CTPYKTypa O€NKOB. XUMHUYECKHE CBOWCTBAa OENKOB: THAPOJU3, JEHATYyparus,
KaueCTBEHHbIC PEaKIIMU HA OCJIKH.

DKcnepruMeHTAIbHBIE METO/IbI U3YUYEHHUs BEIIECTB M UX MPEBPAILECHUNA: HAOIIOAECHUE U
ONHCaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: JEHATypalus OETKOB MPH HArpeBaHWU, I[BETHHIC
peakimu OeIKOB.

BricokoMoieKyIsIpHbIE COEIUHEHUS

OCHOBHbBIE TIOHAITUS XMMUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUI: MOHOMED, MOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTENEHb MOJIUMEPU3AIUU, CPEAHAA MOJIEKyJIApHas macca. OCHOBHBIE
METO/ABl ~ CHHTE3a  BBICOKOMOJIEKYJSIDHBIX  COCIMHEHHA —  MOJMMEpU3alus |
MTOJIMKOHICHCALIHSL.

DKCIEpUMEHTANIbHBIE METOABl U3YUYEHUSI BEIIECTB U UX MPEBPALICHUI: 03HAKOMJIEHUE
¢ o0pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MexXnpeIMeTHbIX CBSI3€H NMPU U3YUEHUU OpraHudeckoil xumuu B 10 kimacce
OCYIIIECTBIISIETCS Yepe3 MCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TakK U
NOHSATUM, SABJISIOIINUXCS CUCTEMHBIMU [JISl OTACJIBHBIX IMPEAMETOB €CTECTBEHHO-HAyYHOTO
LUKJIA.

OO1Iue ecTeCTBEHHO-HAYYHBIE MOHSATHUS: SBJICHUE, HAYy4YHBIH (DaKT, Tumoresa, 3aKOH,
TEOpHs, aHaju3, CUHTE3, Kiaccu(uKalus, MNepUOJUYHOCTh, HAONIONECHUE, H3MEpEHUE,
DKCIIEPUMEHT, MOAECIUPOBAHUE.

®u3uka: Marepus, SHEpPrus, macca, aroM, HJIEKTPOH, MOJIEKYJa, 3HEPreTUYECKUU
YpOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, PU3NYECKHUE BETUUUHbI
Y €MHULBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, 6mochepa, oOMeH BELIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIC BellecTBa (OCNKH, YIIIEBOIbI, )KUPBI, (PEPMEHTHI).

['eorpadusi: MuHepabl, TOPHbIE TOPO/IbI, ITOJIE3HBIE HCKOTIAEMbIE, TOTUIMBO, PECYPCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBl PAlMOHAIBHOIO IHTAHMS, MOIOIINE
CpEICTBa, JICKAPCTBEHHbIE U KOCMETUYECKUE MpenapaTsl, MaTepuaibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XuUMUYeCKud 3ieMeHT. AToM. Sapo aroma, HU30TOMNBI. OJEKTPOHHAs 000J0YKa.
DOHepreTu4yeckue YpOBHH, IIOJYpOBHH. ATOMHBIE OpOWTamu, S-, pP-, d- DIEMEHTHI.
Oco0eHHOCTH pacrpeneseHusl 3JEKTPOHOB IO OpOUTaIIM B aToMax 3JIEMEHTOB IEPBBIX
YeThIPEX MEePUOI0B. DNEKTPOHHAS KOH(PUTypaIusi aTOMOB.

Ilepnonnueckunt 3akoH u llepmoamdeckass cucrema xumuuyeckux annemeHToB J[. H.
MenpneneeBa. CBsA3b NEpUOAMYECKOro 3akoHa W lleproguyeckoil cHCTEMbl XUMHUYECKHX
aneMeHToB JI. 1. MenaeneeBa ¢ COBpEMEHHON TEOPUEH CTPOCHUSA aTOMOB. 3aKOHOMEPHOCTH



M3MEHEHUS! CBOMCTB XUMHUYECKHX JJIEMEHTOB M O0pa3yeMbIX WMHU TMPOCTHIX M CIIOXKHBIX
BEILIECTB IO TPyNIaM U MepuojiaM. 3HaY€HUE MEPUOUYECKOT0 3aKOHA B PA3BUTUU HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKash CBS3b. BHUIIBI XMMUYECKON CBsI3UM (KOBaJICHTHAs
HEeMnoJIIpHas U MOJsipHasi, MOHHAs!, MeTajinyeckasi). MexaHu3mbl 00pa30BaHUsl KOBAJIEGHTHON
XUMUYECKON CBsi3u  (OOMEHHBIW H  JIOHOPHO-aKIENTOPHBIN). BomopogaHas  CBs3b.
BaneHnTHOCTh. DneKTpooTpuaTeNbHOCTh. CTeneHb OKUCIeHUsl. IOHBI: KATUOHBI U @aHUOHBI.

BemecTtBa MOJNEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA
COCTaBa BelIECTBa. THUIIBI KPUCTAUNIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEILLECTB OT
TUIIA KPUCTAIUIMYECKON PEIIETKH.

[TonsiTne 0 mucnepcHbIX cucTteMax. VICTHHHBIE W KOJUIOMAHBIE pacTBOpbl. MaccoBast
JIOJIS1 BEIIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coeauHeHuidl. HomeHkaTypa HEOpraHUYeCKUX
BEILLIECTB. ['eHeTUECKasi CBSA3b HEOPTAHMYECKHUX BEIIECTB, MPUHAIEKAIINX K Pa3IuYHbIM
KJIaccam.

Xumunyeckas peakuus. Knaccupukanus XUMUYECKHMX peaklUid B HEOPTAaHUYECKOU U
OpPraHU4YeCcKON XUMHUU. 3aKOH COXPAHEHHS MAacChl BEIIECTB, 3aKOH COXpaHEHUs U
IPEBPALLEHUS SJHEPTUHN TP XUMUYECKUX PEAKLIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (pakTopoB. OOpaTHUMBbIE peaKIuu.
Xumnueckoe paBHOBecue. MakTophl, BIUAIOIINE HA COCTOSIHUE XMMHYECKOTO PABHOBECHS.
[Tpyraumn Jle [larense.

Onektponutuueckas auccouuanus. CuibHble U ciaadbie eKTpoauTsl. Cpena BOAHBIX
PacTBOPOB BEIIECTB: KUCHas, HEUTpaIbHasA, IEJIOYHAS.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIepUMEHTaIbHBIE METO/bl U3YUYECHUS BEILIECTB U UX MPEBPALICHUN: TE€MOHCTpAIUs
tabnun «llepuonnueckas cuctema xumudeckux siaemMeHToB JI. . MenaeneeBay», usydeHue
MoOJIeNIell KPUCTAUIMYECKUX PEIIETOK, HAONIOACHUE M ONUCAHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3iokKEHUE MEPOKCHAA BOJAOPOAA B MPUCYTCTBUHU KaTaIU3aTopa,
ONPENECICHUE CpeNbl PAcTBOPOB BEUIECTB C IIOMOIIBI0 YHUBEPCAJIBHOTO HWHAWKATOPA,
peaKkiMy HOHHOTO OOMEHA), MPOBEJCHUE MPAKTUYECKON paboThl «BiusHME pazmudHBIX
(haKTOPOB Ha CKOPOCTh XMMHUYECKON PEaKITHI.

Pacuérurlie 3agaun.

Pacuérel 1m0 ypaBHEHHSIM XMMHUYECKMX DPEaKIUMi, B TOM YHUCJIE TEPMOXUMHYECKHUE
pacu€Thl, pacu€Thl C UCIIOJIb30BAHUEM MOHITHUS «MACCOBAs OIS BEIIECTBAY.

Heopranunyeckasi xumus

Hemeramnel. [losnoxxenune HemetraiuioB B llepuoanueckor cucremMe XHUMUYECKUX
sanemeHToB J[. M. MennaeneeBa u 0COOEHHOCTH CTpOEHUsI aTOMOB. PU3MUYECKHE CBOMCTBA
HEMETAUIOB. AJITIOTPONUs HEMETA/IOB (Ha MpUMeEpe KHciopona, cepwl, ¢dochopa u
yriiepona).

XUMHUYECKHE CBOMCTBA BXKHEHIIMX HEMETAJUIOB (TajJOTeHOB, cephl, a3ota, docdopa,
yriaepojia M KpEeMHHs) W HMX COEIMHEHHH (OKCHUIOB, KHCIOPOICOJEpKAIIUX KHUCIOT,
BOJOPOJIHBIX COCTUHEHU).

IIprMeHenne BaXXKHENIIMX HEMETAIUIOB U UX COCITMHEHUU.



Mertamnsl. [lonoxenne metaiuioB B [lepronueckor CUCTEME XUMUYECKUX 3JIEMEHTOB
. U. MengaeneeBa. OcCOOEHHOCTH CTPOCHHS BJICKTPOHHBIX O0OJIOYEK aTOMOB METAJIIOB.
O6mue ¢usznveckue cBoricTBa MeTawioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKHU PsiT
HanpsHKEHU METAILIIOB.

XUMUYECKUE CBOMCTBA BaXKHEUIIMX METAJUIOB (HATPUN, KaJlvid, KaJbLUil, MarHui,
ATIOMUHUHI, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OG61ue crocoObl MoTyuyeHus: MeTalioB. [[puMeHeHre MeTauioB B OBITY U TEXHUKE.

OKCNEPUMEHTAIbHbIE METOJIbl M3YYCHHMSI BEIIECTB M HMX MPEBPALICHUN: H3YYCHHE
KOJUIEKIIMM «MeTaJlibl M CIUIaBbl», 00pa3Ill0B HEMETAJIOB, PEIIeHHE AKCIEPUMEHTATbHBIX
3amad, HAOMIOJEHWEe ¥ ONHCAaHWE JIEMOHCTPAIMOHHBIX H  JAaOOPATOPHBIX OTBITOB
(B3auMoeiCTBHE TUAPOKCUIA ATFOMUHHKS C PACTBOPaAMHU KUCIIOT U IIEI0YEH, KaueCTBEHHBIE
peaKIuy Ha KaTHOHBI METAJIIOB).

Pacuérurlie 3agaun.

Pacuéter Macchl BemecTBa win 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, PACUETh MacChl (00bEMa,
KOJINYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJTHO U3 BELIECTB UMEET IPUMECH.

XHUMHSA U )KU3Hb

Ponp xumum B oOecrie4eHUH IKOJOTUUYECKOM, HSHEPreTUYECKOM U  IHUIIEBOU
0€30MacHOCTH, Pa3BUTUM MEAUITMHBI. [[oHSATHE O HAyYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUM.

[IpencraBienuss o0 OOMMX HAYYHBIX MPUHIUNAX MPOMBIIUICHHOTO TMOJYy4YeHUS
Ba)KHEHIIINX BEIIIECCTB.

UenoBek B MHUpPE BEHIECTB W MaTEpUAJIOB: BAKHEHIIME CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPACKH, CTEKIIO, KEpAMUKA, MATEPUAIIBI JJISI SJICKTPOHUKHU,
HaHOMaTEPHAIIbI, OPTAHNYECKUE ¥ MUHEPATLHBIE YI0OpEHUSI.

XUMHUSI U 3[0pOBbE YEJIOBEKA: MpaBuia MCIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB,
nmpaBusia 0€30MacHOTO HCIOJB30BaHUS MPENapaToB OBITOBOM XWMHUM B IIOBCEIHEBHOM
JKU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanu3zamus MexnpeIMETHBIX CBSA3EH MPU U3YUYEHUU OOIEH U HeOPTraHMYEeCKONH XUMHH
B 11 Kjacce OCYIIECTBIISIETCS 4Yepe3 HCIOJb30BaHHE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHATUH, SBISIIOIIMXCS CHUCTEMHBIMU JJISI OTACJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHSA: HAYYHBIM (hakT, THUMOTE3a, 3aKOH, TEOPHS,
aHajgu3, CHUHTe3, KiIacCupUKalus, NEePUOJAUYHOCTh, HAOIIOJCHUE, DKCIICPUMEHT,
MOJICTIMPOBAHUE, U3MEPEHUE, ABJICHUE.

®dusuKa: Matepusi, YJHEPrus, Macca, aTom, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, DJHEPreTHYECKUN YpPOBEHBb, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE€ COCTOSIHHME BENIECTBA, (U3MYECKUE BEIWYMHBI W CAWMHUIIBI MX H3MEPEHUS,
CKOpOCTb.

buonorusi: kimerka, opraHusM, SKocucTema, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TIOPOIBI, TTOJIE3HBIE HCKOTIAEMbIE, TOTUTMBO, PECYPCHI.



TexHonorus: XUMHUYCCKasa IMPOMBIINIJICHHOCTD, MCTAJLIyprusi, IMPpON3BOACTBO

CTPOUTCIIbHBIX MaTcpHralios, CEJIbCKOXO03SMCTBEHHOC IMpOUn3BOJICTBO, IIUIcBasd
IMIPOMBIINIJICHHOCTD, q)apMaLICBTI/ILICCKaH IIPOMBINIJICHHOCTb, IIPOU3BOJACTBO KOCMCTHYCCKHX
Impernaparos, IIPpOU3BOACTBO KOHCTPYKIHOHHBIX MaTcpHUuaoB, QJICKTPOHHAA

IMPOMBIIIJIICHHOCTH, HAHOTCXHOJIOTUH.

[VDTAHUPYEMBIE PE3VIJIBTATbBI OCBOEHHUA ITPOTPAMMBI 110 XMMHUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYaroIIMMUCS
nporpaMm  cpeaHero  oOmero  00pa3oBaHMS  (JIAYHOCTHBIM, METANpeJIMETHBIM U
npenMeTHeiM).  HayuHo-meTtoanueckoii  OCHOBOM  JUisi  pa3palOTKH  IUIAHUPYEMBbIX
pE3yJbTaTOB OCBOCHUS NPOrpaMM CpEAHEro OOLIero 0oOpa3oBaHUs SIBISIETCS CHUCTEMHO-
NEATEIIbHOCTHBIN MOIXO/I.

B COOTBETCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JMYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS MMpeaMeTa «XUMHS» Ha YPOBHE CpEAHEro oOmiero oOpa3oBaHHS
BBIJICJIEHBI CJIEIYIOLIUE COCTABIISIIOLIUE!

OCO3HaHHUE 00YYarOIIUMHCS POCCUICKON IPakJTaHCKOW UAEHTUYHOCTU — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJIM4KUe MOTUBALIUU K O0YyUEHHUIO;

I[EJICHANIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOCKIECHUHN IMYHOCTH HAa OCHOBE KJIFOUEBBIX
[EHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTB M CITIOCOOHOCTH O0YYarOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH JIESITEIbBHOCTH
LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHM, MNPUCYIIMMHU LEIOCTHOM CHCTEME XUMHUYECKOTO
00pa3oBaHuUs;

HAJIMYUE MPABOCO3HAHMS KOJOTHYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE PE3YNbTAThl OCBOCHHUS NpeAMeTa «XHUMHS» JOCTUTalOTCs B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOM [EATETbHOCTH B COOTBETCTBUU C TyMaHUCTUYECKHUMHU,
COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMA W HJACAJIAMH POCCHICKOrO
IPa)IaHCKOTO OOIECTBA, MPUHATHIMH B OOIIECTBE HOPMAMHM M TpaBUJIAMH IOBEICHHUS,
CHOCOOCTBYIOLIMMHU  TpOILIECCaM  CaMOIIO3HAHUS, CAMOPAa3BUTUS M HPABCTBEHHOIO
CTaHOBJICHUSI JINYHOCTH O0YUaIOIIHUXCS.

JInyHOCTHBIE pe3yabTaThbl OCBOEHUS npeamera «Xumus» OTPAKAKOT
c(OpPMUPOBAHHOCTH OMNBITA TO3HABATEILHON U MPAKTHUUECKOHN JIEATEIbHOCTH 00YYaronXcs
[0 pean3aliy MPUHITHIX B 00IIECTBE IICHHOCTEH, B TOM YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUSA:

OCO3HaHUsl OOYYAIOMIMMHUCS CBOMX KOHCTUTYLUMOHHBIX TIpaB M OOs3aHHOCTEH,
YBYKECHHS K 3aKOHY U ITPABOIOPSAAKY;



MPECTaBICHUS] O COLMAIBHBIX HOPMax M MpaBUJIaX MEXJIMYHOCTHBIX OTHOLICHHH B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIE€ATENbHOCTH TMpU CO3JaHUU YUYEOHBIX
IPOEKTOB, pEHIEHUH YYEOHBIX W TIO03HABATEIbHBIX 3a/1ay, BBIMNOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMaTh M NPUHHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apryMEHTHI
JIPYTUX MPU aHAIU3E PA3IUYHBIX BUJI0B YY€OHOH AESTENbHOCTH;

2) IATPUOTUYECKOTO0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHHUS K MCTOPUYECKOMY M HAYYHOMY HACIEIUI0 OTECYECTBEHHOMU
XUMUU;

YBa)XEHMsI K MPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUHU U MPAKTUUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO JOCTUKEHHUS HAYKH €CTh Pe3yJIbTaT JUIMTEIIbHBIX HAOIIOICHUMH,
KPOMOTIUBBIX SKCIEPUMEHTAJIbHBIX IOMCKOB, TIOCTOSIHHOTO TPYAa YYEHBIX U MPAKTUKOB;

MHTEpECAa M MO3HABAaTEIbHBIX MOTHMBOB B IIOJIYYEHUM U TOCIEAYIOLIEM aHaIU3e
uH(pOpPMALIUHU O MEPEIOBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MOBEJCHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYAallMH, CBSI3aHHbIE C XUMUYECKUMHU SBJICHUSMU, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHMBATH CBOE IMOBEJEHUE U TOCTYNKH CBOMX TOBAapHUILEH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCJEICTBUM 3TUX MTOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAHUS LIEHHOCTEW 310pOBOTO M 0€30MmacHOro odpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOJI0/IeHUs MpaBUil O€30MacHOTO OOpaIeHusl ¢ BEIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOH JICSTENBHOCTH;

MOHMMAHUS IEHHOCTU TMPaBUI WHAMBUAYAIbHOTO M KOJUIEKTUBHOTO O€30I11acHOTO
MOBEJEHUS B CUTYyaIUAX, YTPOXKAIOLIUX 3A0POBBIO U KU3HH JIFOJIEH;

OCO3HAaHUs MOCIIEACTBUI M HETPUSATHUS BPEIHBIX MPHUBBIUEK (YMOTPEOICHHS alKOroJs,
HAapKOTUKOB, KypEeHHUSI);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHHKAaTUBHOW KOMIETEHTHOCTH B Yy4€OHO-MCCIIEIOBATENBCKON N1E€ATEIbHOCTH,
OOILIECTBEHHO MOJIE3HOW, TBOPUYECKOU U JAPYTUX BUAAX ACSITENbHOCTH;

YCTAHOBKM HA AKTUBHOE YYacTHE B pEUICHUU MPAKTUYECKUX 3a/ad COLMAIbHON
HaIMpaBJIeHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3Y4YeHHUIO Mpodeccuil pa3inyHOro pojaa, B TOM YMCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHU 110 XUMUHU;

YBa)XCHHUSI K TPYLy, JIOISIM TPya U pe3yiabTaTaM TPYJOBOU AESITENbHOCTH;

TOTOBHOCTHM K OCO3HAaHHOMY BBIOOPY HWHIMBHUIYAJIbHOW TPAEKTOPUU O0Opa30BaHMUS,
Oynymed mnpodeccum H peanu3alud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHH, UHTEPECOB U TIOTPEOHOCTEH 00IIIeCTBA;

6) IK0JI0rH4eCcKOro BOCIIMTAHHUSA:



DKOJOTHYECKH  IEJECOO0pa3HOTO OTHOIIEHUS K TPHUPOJAE, KaK HCTOYHHKY
CYILIECTBOBAHUS KU3HU HA 3EMJIE;

NOHUMAaHHMS  TJIO0AJBLHOIO  XapakTepa  JKOJOTUYECKHUX  IpoOJjieM,  BIMSHUSA
AKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON ¥ COLUATIBHOM CPEIbI;

OCO3HAHUS HEOOXOAMMOCTH WCIOJb30BAaHUS JOCTIDKCHUM XWUMHUH JUIsl PEIICHUS
BOIIPOCOB PAIMOHAIBLHOTO MPUPOIONIOIB30BAHUS;

AKTUBHOTO HENPUATHUS IEUCTBUM, TPUHOCSIIINX BPEI OKPYKAIOIIEH TPUPOIHON Cpese,
YMEHMUS MPOTHO3UPOBATH HeOJIaronpusiTHbIC AKOJIOTUYECKHE TIOCJICJICTBUS
NpEANPUHUMAEMBIX ICHUCTBUN U MPEIOTBPAIIaTh UX;

HaJIMYus Pa3BUTOTO IKOJOTUYECKOTO MBIIUICHHS, SKOJIOTHYECKOU KYJIbTYpPhl, ONbITA
NEATEIbHOCTH AKOJOTHUYECKONM HaNpaBJICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHONW, KOMMYHUKATHUBHOM M COIMAJIBLHON MPAKTHUKE, CIOCOOHOCTH M YMEHHS
AKTUBHO IIPOTUBOCTOSTH HJI€0I0THH XeModoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKY;

NOHUMAHHS CHEeNUPUKH XUMHUHM KaK HAayKH, OCO3HaHHMS €€ poiu B (OpMUPOBAHUU
pallMOHAJILHOTO HAyYHOTO MBIIUICHUS, CO3JIaHMHM II€JOCTHOTO TpeACTaBlieHus 00
OKPYXKAIOLIEM MHUPE KaK O E€IUHCTBE MNPUPOJAbI U YEJIOBEKA, B MO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTEH M pelieHrur Po0IeM COXpaHSHUS TIPUPOTHOTO PABHOBECHS,

yOeXXIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHUHU JJIi COBPEMEHHOW LMBUJIM3AIMU: B €€
T'YMaHUCTUYECKOM HAIPaBJICHHOCTH U BaXXHOM POJIM B CO3/IaHUKM HOBOUM 0a3bl MaTepHaIbHOM
KYJIbTYpPbl, pEHIEHWU TIJI00aJbHBIX TMPOOJEM YCTOWYMBOIO pAa3BUTHS YEJIOBEUYECTBA —
CBIPbEBOW, DHEPTETUYECKOM, MHUINEBOH M OKOJOTUYECKOW O€30MacHOCTH, B Pa3BUTHU
MEUITMHBI, 00€CTICUCHUN YCIOBUN YCIICITHOTO TPyAa U YKOJOTHIECKH KOMGMOPTHON KU3HU
Ka)KI0T'0 YJeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHONH TIPAMOTHOCTH: TOHMMAaHUS CYIUIHOCTH METOJIOB IIO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIB30BATh MOJydaeMble 3HAHUS
JUTSI aHalmu3a M OOBSICHEHUS SBICHUN OKPYKAIOMIETO MHpPAa W MPOUCXOIANINX B HEM
W3MEHEHUH, YMEHUS JAeliaTh 000CHOBAaHHBIC 3aKIIOYCHUS HAa OCHOBE HAYYHBIX (DAKTOB U
HMMEIOIIMXCS TAHHBIX C LEJIbI0 MOJTYUYEeHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMUYECKUE 3HaHUS JUIsl pelieHUs
po0JIeM B PEATbHBIX JKU3HEHHBIX CUTYAIHIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0OBATENIbCKON AESTEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHUIO W CaMOOOpPAa30BaHMIO, K
AKTUBHOMY TMIOJIYYEHHIO HOBBIX 3HAHUN MO XHMHU B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM TpyJda B pa3nyHbIX cdepax MpoPecCUuOHATBHON
eI TeIIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertamnpeaMeTHbIe Pe3yiibTaThl OCBOCHHsSI y4EOHOTO IMpeaMeTa «XHUMUs» Ha ypPOBHE
CpemHero o0I1ero oopa3oBaHus BKIIOYAIOT:



3HaUYUMBbIE J1s1 (POPMHUPOBAHUS MUPOBO33PEHUS OOYUAIOIINXCS MEKIUCITUTIIMHAPHBIE
(MexxTpenMeTHbIe) 00IeHAayYHbIE MOHATHS, OTPAKAIONIUE IETOCTHOCTh HAYYHON KapTHHBI
MHpa U clielu(pUKy METOJIOB IMO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEILIECTBO, DHEPIus, SBJICHHUE, MPOLIECC, CUCTEMa, HAy4YHBIM (akT, MPUHIMI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUS, UCCIEAOBaHNE, HAOIIOIeHNEe, U3MEPEHNE, DKCIIEPUMEHT U
IpyTHe);

YHUBEpCAJIbHbIE  y4eOHBbIE  JelicTBUs  (TIO3HABATEIbHbIE, KOMMYHHUKATHBHbIC,
peryJIaTuBHBIE), oOecreunBaromuye (HopMUpoBaHHEe (PYHKIIMOHAIBHOW TPAMOTHOCTH U
COITMAJIbHON KOMIETEHIIUU 00yYaroITuXCs;

CIIOCOOHOCTh ~ OOYYaIONMIMXCS  HWCIIONB30BaTh OCBOCHHBIE  MEKIUCIUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHWS W YHUBEPCAIbHBIC ydeOHBIC NEHCTBUS B IO3HABATEIBHOU M
COLIMAJIBHOM TPAKTUKE.

MeranpenMeTHbIe pe3yJbTaThl OTPaXXalT OBJAJEHHWE YHUBEPCAIbHBIMH YYe€OHBIMU
MM03HAaBaTEJIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITABHBIMU JIEUCTBUSMM.

OBJiaeHne YHUBEPCAIbHBIMYU YU4eOHBIMH MMO3HABATEIbHBIMHU JeHCTBUSIMH:

1) 6a30Bble JIOrHUYecKHe TeHCTBUSA:

CaMOCTOSITENIbHO (POPMYJIUPOBaTh M aKTyaJU3UPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeNeNATh LU ACATEIbHOCTH, 3aJaBasi MapameTpbl U KPUTEPUU HX JOCTHXKEHUS,
COOTHOCHUTBH PE3YJIbTaThl IESITEIHLHOCTH C NOCTABJIEHHBIMU LIEJISIMU;

MCIIOJIb30BaTh MPU OCBOCHHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIIJIEHUS — BBIJICIIATH
XapaKTEepHbIe MPU3HAKW TOHATUM W YCTaHABIMBATh HMX B3aWUMOCBS3b, HCHOJIH30BaTh
COOTBETCTBYIOIINE TOHATHUS JIJII O0OBbSICHEHUS OT/ICNbHBIX (DaKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHMS W KPUTEPUU JUIsI KIACCU(DHUKAIMK BEIIECTB M XUMHUYECKUX
peaKUunii;

YCTaHABJIMBATh MPUYMHHO-CIIC/ICTBEHHBIE CBSI3U MEXY N3YUYa€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXKIEHUsI (MHIAYKTUBHBIC, JCAYKTHBHBIC, IO aHAJOTHH),
BBIABJISITh  3aKOHOMEPHOCTH M NPOTHBOPEYHMS B  PAcCMaTPUBAEMBIX  SIBJICHUSX,
(hOpMYIPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHATh B MPOLIECCE TMO3HAHUS, UCIOJIb3YEeMble B XUMHUHU CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJEIH, MPEeoOpa3OBbIBaTh MOJCIBHBIC MPEACTABICHUS — XUMHYECKUM 3HAK
(cuMBOJI) 2JIeMEHTa, XUMHUYeckas (opMyna, ypaBHEHHE XUMUUYECKOM peakuuu — TpU
peIIeHNN y4eOHBIX TO3HABATEIbHBIX M MPAKTUYCCKUX 3a/1ad, MPUMEHATh Ha3BaHHbBIC
MOJIEIbHBIE TIPEACTABICHHUS JJIsI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
Y XUMHUYECKUX PEAKIIUU.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE TeiiCTBUA:

BJIaJIETh OCHOBAMHU METOJI0B HAYYHOI'O TTO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIUA;

dbopMynUpOBaTh IENM W 3a7a4¥ WCCIICOBAHUS, HCIIOIH30BATh ITOCTABICHHBIC H
CaMOCTOSTEIILHO C(OPMYyJIMPOBAHHBIE BOIMPOCH B KA4eCTBE WHCTPYMEHTA IO3HAHUS U
OCHOBBI I (DOPMHUPOBAHMSI THUIIOTE3bl MO IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYX/ICHU;

BJIaJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO IJIAHUPOBAHMS W TMPOBEACHUS YUEHUUYECKHUX
DKCIIEPUMEHTOB, COBEPINEHCTBOBATh yMEHHS HAOMIOmaTh 3a XOJAOM  IIpoliecca,



CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3yibTar, (OpMyIUpPOBaTh 0OOOIIEHUS U BBIBOJBI
OTHOCHUTENIFHO JOCTOBEPHOCTH PE3yJIbTaTOB HCCIIEIOBAaHUS, COCTaBISATH OOOCHOBAaHHBIN
OTUYET O MIPOJICIIAHHON padoTe;

NpUOOpeTaTh OMBIT YYEHUYECKOW HCCIIENOBATENBCKOW M MPOCKTHOU EATEIHHOCTH,
MPOSIBIISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY MOHMCKY METOJOB PEIICHUS
MPAKTUYECKHX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB IMO3HAHUS.

3) paboTa ¢ nundopmanueii:

OPUEHTHPOBATHCS B PAJNIUYHBIX HMCTOYHHKAX WHMopManuu (HaydHO-TIOMYJIsIpHAS
JUTepaTypa XUMHYECKOTO COJACpXaHWs, CIpaBOYHBIE MMOCOOMs, pecypcbl WHTepHera),
aHAJIM3UPOBATh MH(MOPMAIMIO PA3JIMYHBIX BHIOB U (OPM NPEICTABICHHUSA, KPUTHUECKU
OLICHUBATD €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMyIMpoBaTh 3alpoChl U MPUMEHATh Pa3INYHbIE METOIBI TPU TIOMCKE U OTOOpE
nHpOpMaIU, HEOOXOAUMOH JIJIsl BBIMTOTHEHUS yU€OHBIX 3a7a4 ONPEACIEHHOTO TUTIA;

NPUOOPETATh OMBIT MCIOIb30BaHUS UHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI
Y Pa3JINYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMANbHYIO (OpMy TMpeAcTaBieHUs HHOpManuu
(cxembl, rpadUKH, JUarpaMMBbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

MCTIONb30BaTh HAy4YHBIM s3bIK B KA4eCTBE CpPEACTBA MpH paboTe ¢ XUMHUYECKOU
uHpoOpMaluel: MPUMEHITh MEXIpPEAMETHbIe ((pU3UUYecKre M MaTeMaTU4YecKue) 3HAKU U
CUMBOJIBI, hopMyIibl, aOOpeBHATYPBI, HOMEHKIIATYPY;

MCTIOJb30BaTh M MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OBiajgeHne YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

3aJjaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIZaeMOW TEeMbl B XOJe [uajora W/Wiu
JIUCKYCCUU, BBICKA3bIBaTh WJEH, (OPMYJIHPOBATh CBOU MPEIIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHUSI IPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C MPE3CHTAllMEH Pe3yIbTaTOB MMO3HABATEILHON JIEATEIBHOCTH, MTOTYYCHHBIX
CaMOCTOSITEIbHO WJIH COBMECTHO CO CBEPCTHUKAMU TIPU BBHITIOJHEHUH XUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HMCCIIETOBAHUIO CBOWCTB M3y4aeMbIX BELIECTB,
peainzanuu y4eOHOro mpoekTa u (OpMyIHpPOBATh BBIBOJBI IO PE3yIbTaTaM MPOBEAEHHBIX
UCCIJIEIOBAaHMM MyTEM COTJIACOBAHMS ITO3ULIUHI B X0/1€ 00CYK/I€HUSI U OOMEHAa MHEHUSMHU.

OBiajeHHe YHUBEPCAJILHBIMHU PeryJsiTHBHBIMY 1€CTBUAMM:

CaMOCTOSITENIHO TUTAHUPOBATh M OCYIIECTBIISATH CBOIO TIO3HABATEIBHYIO JACSITEIBHOCTD,
ornpenensisa e€ LUeau U 3aa4i, KOHTPOJIUPOBATh U M0 MEpPEe HEOOXOAUMOCTH KOPPEKTUPOBATh
npenaraéMblii anropuTM JCHCTBUI NpPU BBHIMOJIHEHUHM YYE€OHBIX M MCCIEI0BATEIbCKUX
3a/1a4, BEIOMpaTh Hanbosee 3 (PEKTUBHBIN CITOCOO UX PEIICHUS ¢ YYETOM MOJYyYCHUST HOBBIX
3HAHUU O BEIIECTBAX U XUMHUYECKUX PEaKIIUAX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEHM JEATEIBHOCTH HAa OCHOBE CcaMoOaHallM3a U
CaMOOIICHKH.

IHPEAMETHBIE PE3YJ/IBTATDBI

10 KITACC

[IpeameTHbIE pE3yIbTATHl OCBOEHUS Kypca «Opranndeckasi XuMHsD» OTPaKaroT:



c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKON COCTABIISIIOIIEH €CTECTBEHHO-
HAy4YHOW KApTHUHBI MHUpA, POJIM XMMHUHU B TO3HAHWU SIBIICHUN TPUPOJBI, B (OPMUPOBAHUU
MBIIIJIEHUS. U KYJIbTYpbl JUYHOCTH, €€ (QYHKIMOHAIBHOW I'PaMOTHOCTH, HEOOXOJIUMOM ISt
pelIeHUs] MPAaKTUYECKUX 3a/lad M SKOJOTMYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOAHOM CPELE;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHMM, KOTOpPAass BKJIKOYAET: OCHOBOIIOJAraroIue
MOHATUS (XUMUYECKUNM DJIEMEHT, aToM, JJIEKTPOHHas o000JI0YKa aTroMa, MOJEKYyJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, XHUMHUYECKasi CBsI3b, CTPYKTypHas ¢opmyia
(pa3BépHyTass U COKpalléHHas), MOJb, MOJISIpHAs Macca, MOJIIPHBIA OO0BEM, YIIIEPOIHBIN
ckeneT, (yHKIMOHANbHAS TPYMMa, paguKkai, W30MEpHsi, U30MEPbI, TOMOJIOTHUECKUI PS/I,
TOMOJIOTH, YIJIEBOJAOPOABI, KUCIOPO U a30TCOAEPKAIIUE COCTUHEHUSI, MOHOMED, TTOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHHUS); TECOPUM U 3aKOHBI (Teopus
CTpoeHHus opraHudeckux BemectB A. M. BytnepoBa, 3aKOH COXpaHEHHUsI MaccChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUHU;, MUPOBO33PEHUECKUE 3HAHUS, JEXKalIUue B
OCHOBE TTOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBICHUH, (PAKTOIOTHIECKUE
CBEJICHUSI O CBOWMCTBAaX, COCTaBe, MOJYyYEHUH M OE30MaCHOM HCIOJIb30BAHUU BAKHEUIIINX
OpraHUYECKHUX BEIIECTB B OBITY U MPAKTHUECKOM JEATEILHOCTH YEIOBEKA;

c(OPMUPOBAHHOCTh ~ YMEHHMHM  BBIABIATH  XapaKTEpPHbIE  MPU3HAKU  TOHSTHUH,
YCTaHABJIMBATh X B3aUMOCBSI3b, UCIIOIB30BaTh COOTBETCTBYIONINE MOHSATUS MPU ONKHCAHUU
COCTaBa, CTPOEHHUS U IIPEBPAIICHUN OPraHUYECKUX COCAUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHUN UCIOIb30BATh XUMHUYECKYIO CUMBOJIMKY ISl COCTABJICHHUSI
MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHO) (opmMys opraHUYEeCKUxX
BEIIECTB M YPABHEHHM XHMMHUYECKMX PEaKUUW, W3rOTABIMBATh MOJEIN MOJEKYJI
OpPraHUYeCKUX BEIIECTB [JIs WUIIOCTPAIMM HMX XHUMHYECKOrO U MPOCTPAHCTBEHHOTO
CTPOCHMUS;

cOPMHUPOBAHHOCTh ~ YMEHHUM  yCTAHABIMBATH  IPUHAUICKHOCTh  HM3YyUYEHHBIX
OpraHUYEeCKUX BEIIECTB MO MX COCTABYy M CTPOEHHUIO K OINpEACIEHHOMY KJaccy/rpymie
COCIMHEHUI (yrineBoaopo/sl, KHUCJIOPOJI u a30TCOICPKAIINE COEJIMHEHUS,
BBICOKOMOJICKYJIIDHBIE ~ COEIMHEHHUsA), JaBaTh UM Ha3BaHMUS IO CUCTEMAaTHYECKOMN
HomeHkinatype (IUPAC), a Takke NpHUBOJIWTH TPUBHUAJIBHBIE HAa3BaHUS OTIEIbHBIX
OpraHUYeCKUX BEUIECTB (3THIICH, MPOMWICH, alleTUJICH, YTHUJICHIJINKOJb, TIUIEPUH, (eHo,
dbopmanbierus, aleTanbIeruji, MypaBbHMHAas KHUCJIOTA, YKCyCHas KHUCIOTa, OJEMHOBAs
KHCJIOTa, CTEAPUHOBAS KUCJIOTA, TIII0K03a, PPYKTO3a, KpaxMmal, MeJTi003a, TIUIKH);

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPENEATh BUABl XUMHUYECKOW CBSI3M B OPTraHUYECKUX
coeMHEHUsIX (OAMHAPHBIE U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHUSI MPUMEHATH MOJOKEHHUSI TEOPUU CTPOCHUSI OPraHUYECKUX
BeiecTB A. M. byTtiepoBa 1151 00bsiCHEHUs 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHS; 3aKOH COXPAHEHUS MaCChl BEUIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTpOeHUE, (u3nyeckue W
XUMHAYECKUE CBOMCTBA THUIMYHBIX MPEACTABUTEIEH PA3JIUYHBIX KIJIACCOB OPTraHUYECKHUX
BEILIECTB (METaH, dTaH, STUJICH, MPOIUJICH, aleTwieH, Oyraauen-1,3, metunoyraaues-1,3,
O€H30J1, METaHOJI, TAHOJI, STUJICHTJINKOJIb, TJIMIIEPUH, (PEHOJI, alleTaabAeTu I, MypaBbUHAS U
YKCYCHasi ~KHUCIIOTBI, TJIIOKO3a, KpaXxMmal, IeJUII0J03a, AaMUHOYKCYCHas KHCJOTa),



WJUTIOCTPUPOBATh TEHETUYECKYIO CBSA3b MEXIY HHUMH YPAaBHEHUSIMH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKITUI C UCTIOJIB30BAHIEM CTPYKTYPHBIX (hOPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BAThb HCTOYHUKH YTJIIEBOJOPOJHOTO CHIPbS
(HedTh, IPUPOAHBINA Ta3, Yrojihb), CIIOCOOBI UX MEPEPabOTKU M MPAKTUYECKOE MPUMEHEHHUE
MPOAYKTOB MEPepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHUIN MPOBOIAUTH BBIYUCICHUS MO XUMHYECCKUM YPABHEHHSIM
(macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMHU MO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJTHOTO U3 MUCXOJIHBIX BEIIECTB WM ITPOYKTOB PEAKIIUN );

c(OPMUPOBAHHOCTh YMEHUW BIAJE€Th CUCTEMOM 3HAHMM OO0 OCHOBHBIX METOJIAX
HAy4YHOTO TO3HAHMS, HCIHOJIb3YEMBIX B XHMHUU NPU H3YYCHUU BEIIECTB M XUMHYECKUX
ABICHUM (HAOMIOJEHNWEe, W3MEPEHHE, SKCIEPUMEHT, MOJICIUPOBAHNE), HCIIOIh30BaATh
CUCTEMHbIE XUMUYECKUE 3HAHWS [JIs1 NPUHATUSA PEIICHUHA B KOHKPETHBIX JKW3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX ITIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOATh TPaBUIIa MMOJIH30BAHUS XUMUYECKON TTOCYI0M
U 7abopaTopHBIM O00OpPYJOBaHHMEM, a TaKXKe IMpaBWia OOpalleHHs C BEIIECTBAMHU B
COOTBETCTBUH C HHCTPYKIIUSIMH TIO BBITIOJIHCHHIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHMU IJIAHUPOBATh W BBIMOJHATH XMUMHUYECKUN 3KCIEPUMEHT
(npeBpallieHns OpraHMYEeCKUX BEIECTB MPU HAarpeBaHUU, MOJTYUYEHUE STUIIEHA U U3Yy4YEHUE
€ro CBOWCTB, KaUYECTBCHHBIC PEAKIIMH OPTaHUYECKUX BEIECTB, JICHATYpAIus OCIKOB IPHU
HarpeBaHWM, I[IBETHBIC pEaKIMU OEJIKOB) B COOTBETCTBHM C TPABWIAMH TEXHHUKHU
0€30IMaCHOCTH TIPU  OOpAIllEHHMH C BEHIECTBAMH U JIaOOPATOPHBIM O0OPYOBAHHEM,
MPEACTABISATh PE3yJbTaThl XHUMHYECKOTO JKCIEpUMEHTa B (OpMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIMX Peakuuid U (GOPMyIUPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUI KPUTHYECKH aHATM3UPOBATh XUMHUUYECKYIO HH(POPMAIIHIO,
MOJIy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil wHbpopmammu, WHTEpHET U
APYTUX);

c(hOpMHUPOBAHHOCTh yYMEHUHN COOJIO/IaTh MpaBUjia IKOJOTHYECKH IEIeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYJIOBOW JEATEIHHOCTH B IENISAX COXPAHEHHS CBOETO 3/I0POBbS U
OKpYXalollledd MPUPOJHOM Cpebl, OCO3HAaBaThb OMNACHOCTb BO3JAEHCTBHS HA IKUBbIE
OPTraHU3Mbl OIPEICIEHHBIX OPraHUYECKUX BEUIECTB, IMOHMMAas cMbIch nokaszarens [1/K,
MOSICHATh Ha TMpUMepax CrnocoObl YMEHBIIEHUS W NPEeIOTBpAllCeHUs HUX BPEIHOTO
BO3JICMCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl OOY4aroIUXCs ¢ OTPAHUYEHHBIMA BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHUE MPUMEHSITh
3HAHWUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XMMUYECCKUX SIBJICHUI;

JUISL CJENbIX M CIA0OBHAAIIMX OOYYalOIIMXCSA: YMEHHE HCIOIb30BaTh pelbedHO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaitns niis 3anucu XxuMudeckux Gopmyil.

11 KITACC

[IpenmeTrHbie pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHUYecKas XUMUS
OTpaXkaloT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUN: O XHWMHUYECKOW COCTaBISAIONIEH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpA, POJU XMMHUHM B MO3HAHUU SIBIICHUWU MPUPOJbI, B (POPMUPOBAHUU



MBIIUICHUS] U KyJbTYPbl JJUYHOCTH, €€ (yHKIHMOHATBLHOW TPaMOTHOCTH, HEOOXOAUMOM is
pelleHrs] MPAKTUYECKUX 3a/ad U SKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
310POBBIO U IPUPOAHOU CPEAE;

BJIAJICHUE CUCTEMOM XUMHUYECKHX 3HAHMM, KOTOPAas BKJIIOYAET: OCHOBOIOJATAIOIINE
MOHATUS (XUMUYECKHI 3JIEMEHT, aTOM, HU30TOIl, S-, p-, d- AIEKTPOHHBIE OpOUTAIN aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTbD, ANEKTPOOTPHUIATEILHOCTD, CTEIICHD
OKHCJICHUS, XMMHMYECKas CBs3b (KOBaJECHTHAas, WOHHAs, METaJUIMYEeCKas, BOAOPOIHAs),
KpUCTAJUIMYECKass PpElETKA, TUIBl XUMUYECKHX PpEaKLUil, pacTBOpP, JJIEKTPOJIUTHL,
HEIJICKTPOJIUTEL,  JJIEKTPOJUTUYECKAs  JHUCCOLMALMUSA, OKUCIUTENNb, BOCCTAHOBUTEIID,
CKOPOCTh XMUMHYECKON pEaKIHH, XMMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEOPHUS
ANEKTPOJIMTUYECKON Jucconnanuu, nepuoandeckni 3akoH JI. WM. MenneneeBa, 3akoH
COXpPaHEHMS MacCChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPTUHA TP XUMHUECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3bIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUA,
JeXallue B OCHOBE INOHUMAHUS NPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUU,
(dakToNoruuecKue CBEIEHUS O CBOMCTBaxX, COCTaBe, TOJYyYeHUHM U 0Oe30MacHOM
UCIOJIb30BaHUN BAXHEMIIUX HEOPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEATEIbHOCTH YEJIOBEKa;

C()OPMUPOBAHHOCT ~ YMEHHMM  BBISBJIATH  XapakTEpHbIE  IPU3HAKU  IOHATH,
YCTaHaBJIMBATh X B3aHUMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOIIUE MTOHATHS IPU ONKMCAHUU
HEOPraHWYECKMUX BEIIECTB U UX IIPEBPALLCHUN;

c()OPMUPOBAHHOCTb YMEHUI HCII0JIb30BATh XUMUYECKYIO CUMBOJIMKY JJII COCTaBJICHUS
(GopMyJl BELIECTB U YPABHEHUM XMMHUYECKUX PEaKLMH, CHCTEMATHYECKYIO HOMEHKIATYpy
(IUPAC) u TpuBuManbHble Ha3BaHUS OTIEIbHBIX HEOPTaHMYECKUX BELIECTB (YrapHbIi ras,
YIJIEKUCIIBIN T'a3, aMMUAaK, Tali€Has U3BECTh, HETAlIEHAas U3BECTh, IUThEBAsA COAA, IUPUT U
Jpyrue);

C()OPMUPOBAHHOCTb YMEHHUM ONPENENATh BAJICHTHOCTb U CTENEHb OKHUCIIECHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSX PA3JIM4YHOIO COCTaBa, BUJ XUMHUYECKOW CBA3HU
(koBajeHTHasi, HMOHHAsA, METaNINYecKas, BOJOPOAHAs) B  COEAMHEHUSX,  THUI
KPUCTAJUIMYECKOW PEIETKH KOHKPETHOIO BEIIeCTBA (aTOMHas, MOJEKYJSIpHAsl, MOHHAasd,
MeETaJUIMYEeCKas), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COECIMHEHHUI;

C()OPMUPOBAHHOCTb YMEHUN yCTaHaBIMBATh IPUHAJIEKHOCT HEOPraHUYECKUX
BEIIECTB 10 UX COCTaBYy K ONpPENEIEHHOMY KJIacCy/TpylIe COeMHEHUN (IPOCThIE BEIECTBA
— METaJUIbl 1 HEMETaJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTEpPHBIEC THIPOKCH/IBI, COJIN);

c(OpPMUPOBAHHOCTh YMEHHUI pacKpbIBaTh CMBICI mepuoanyeckoro 3akona J[. W.
MenneneeBa M JIEMOHCTPUPOBAaTH €ro CHCTEMATU3HUPYIOILYH0, OOBSCHUTENBHYIO U
IPOrHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTb YMEHHMH XapaKTepHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX A1eMEHTOB 1—4 nepuonoB [lepuonnueckoid CHCTEMbI XUMHUYECKHX 3JIEMEHTOB
H. W. MenneneeBa, HUCHONB3YSd TMOHATUS «S-, p-, d-3JEKTPOHHBIE OpOUTAINY,
«QHEPreTUYEeCKUE YPOBHU», OOBSICHITh 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKHX
BJIEMEHTOB M UX COCAUMHEHUW 1O IMepuojamM U rpymnnaMm llepruoamyeckor CHUCTEMBI
xuMudeckux saemeHToB 1. 1. Menneneena;



c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XHUMHUYECKHE
CBOMCTBAa HEOPIaHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXJy HEOPraHMYECKMMM BEILECTBAMU C IIOMOILBIO YPaBHEHHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUH;

c(OPMUPOBAHHOCTh YMEHHUSI KJIACCU(PUIIUPOBATH XUMUUECKHE PEAKIIUH 10 Pa3IMYHBIM
npu3HaKkaM (YUCIy M COCTaBy pearMpyrollux BeIIeCTB, TEMJIOBOMY 3((exTy peaxiu,
U3MEHEHUIO CTENEHEM OKUCIEHMsS JJIEMEHTOB, OOpaTUMOCTH pPEaKUUH, Y4YacTHUIO
KaTaJIn3aTopa);

C()OPMUPOBAHHOCTh YMEHHUH COCTAaBJISATh YpPaBHEHMs pEaKUUil pa3IU4HbIX THUIIOB,
MOJIHBIE U COKpAIEHHBIC YpaBHEHUS PEAKIM MOHHOTO OOMEHAa, YYUTHIBAsl YCIOBHUA, IpU
KOTOPBIX 3TU PEAKLUHUU UIYT 10 KOHLA;

c()OPMUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKLMH, MMOATBEPHKAAIOIINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPTaHWYECKUX BELIECTB, PACIO3HABaTb ONBITHBIM IIYyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BELIECTB;

c(OpPMUPOBAHHOCTH yYMEHUI pacKpbIBaTh CYILHOCTh OKHUCJIUTEIBHO-
BOCCTAHOBUTEJBbHBIX PEAKIMM TOCPEACTBOM COCTABJICHUS 3JEKTPOHHOrO OallaHca 3THX
peakuuii;

c()OPMUPOBAHHOCTb YMEHHUM OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKON peakluu
OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XMMHUUECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHelHero Bo3zaeiicTeus (npunuun Jle [larense);

Cc()OPMUPOBAHHOCTh YMEHUIN XapaKTepU30BaTh XMMHUECKHUE IPOLECCHI, JIeXkallue B
OCHOBE IPOMBIIUICHHOIO  IIOJYyYEHUS CEpPHOM  KHUCIOTHl, aMMHaka, a TaKkke
c()OPMUPOBAHHOCTh NPEJICTABICHUA 00 OOIIMX HAyYHBIX NPUHLIMIIAX U 3KOJOTHYECKHX
npobiieMax XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYHCIEHUS C HCIOJIB30BAHUEM MOHSATHUSA
«MaccoBasi J0JIs1 BELIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHWI Ta30B MPU XUMHUYECKHX
peakuusax, Macchl BellecTBa MM O00bEMa Ta30B M0 H3BECTHOMY KOJMYECTBY BEILIECTBA,
Macce WM 00BbEMY OJHOrO M3 YYacCTBYIOIIMX B PEaKLUMU BEIIECTB, TEIUIOBOro 3¢¢ekra
pEaKkMy Ha OCHOBE 3aKOHOB COXPAaHEHHWs MAcChl BELIECTB, MPEBPALICHHUS U COXPaHEHUS
SHEPIHUY;

c()OPMUPOBAHHOCTh YMEHUI COOJIIO1aTh MPaBUiIa MOJIb30BAHUS XUMUYECKOW MMOCY0U
U 71a00paTopHbIM OOOPYAOBAHMEM, a TAaKXKe IpaBWja OOpalleHHs C BELIECTBAMHU B
COOTBETCTBUH C UHCTPYKLUSIMH IO BBITOJIHEHUIO Ja00PaTOPHBIX XUMHUUECKHUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHMH IUIAHUPOBATH M BBIMOJHATH XUMHUYECKHI SKCIIEPUMEHT
(pa3nokeHue MEpOKCUAA BOAOPOAA B NPUCYTCTBUM KaTajau3aTopa, ONPEIEICHHUE CpPEe.bl
pacTBOpPOB BEIIECTB C IOMOIIBI0 YHUBEPCAJIBHOTO WMHIMKATOpPA, BIMSHUE Ppa3IU4HbIX
(akTOpoB Ha CKOPOCTh XMMHMUYECKOM PEAKIUH, PEaKlMd MOHHOIO OOMEHA, KaueCTBEHHBIE
peakuuu Ha cynbpar-, KapOoOHAT- U XJIOPHUI-aHUOHBI, HAa KAaTHOH aMMOHUS, pELICHHUE
AKCIIEPUMEHTAJIBHBIX 3a4ad 1o temMaM «Mertamiby u «Hemeramnsl») B COOTBETCTBUHU C
MpaBUjaMu TEXHUKHA OE€30MaCHOCTH NpH OOpalleHWH C BEUIECTBAMU U JIAOOPATOPHBIM
00OpyI0BaHUEM, IIPEJCTABIATh PE3YIbTaThl XUMUYECKOTO SKCIEPUMEHTA B (pOpME 3alKCH
YpaBHEHHUH COOTBETCTBYIOIIMX peakuuid M (OpMyIMpoOBaTh BBIBOJABI HAa OCHOBE 3THUX
pE3yNbTATOB;



c(hOpPMHUPOBAHHOCTh YMEHUI KPUTHYECKH aHATM3UPOBATh XUMHUUYECKYIO HH(POPMAIIHIO,
MOJIYy4YaeMyl0 M3 Pa3HbIX HCTOYHHKOB (CpeACTBa MaccOBOW KOMMYyHUKaluu, VHTepHET u
APYTUX);

c(OpPMHUPOBAHHOCTh YMEHUHN COOJI0/IaTh MpaBUjia IKOJOTMYECKH IEIecCO00pa3HOro
MOBEJICHUSI B OBITY M TPYJIOBOM JCATEIHHOCTU B IIENIAX COXPAHECHHSI CBOETO 370POBbS U
OKpYXammel MPUPOJHOM CpEeabl, OCO3HAaBaTh OIACHOCTb BO3JCHUCTBUS HA IKHUBBIE
OpraHU3MBbl ONPENCIIEHHBIX BEIIECTB, MOHMUMAas cmblica mnokazarensa [IJIK, moscHATs Ha
npuMepax CrocoObl YMEHBIICHWS W TPEeIOTBpAIlleHUs UX BPEIHOrO BO3JCUCTBUS Ha
OpraHHU3M YEJIOBEKA;

JUTSE 00YYAIOMIUXCSl ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU 37IOPOBbSI: YMEHUE TIPUMEHSTh
3HAHWSA 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECCKUX SIBJICHUI;

JUISL CJENbIX M CHA0OBHUAAIIMX OOYYalOIIMXCSA: YMEHHE HCIOIb30BaTh pelibedHO-
TOYEYHYIO cucTeMy 00o3HaueHnuii JI. bpaitns niis 3anucu XxuMudeckux Gopmyil.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE

HaunmenoBanue

N2 (uudposbie)
pa3esioB U TeM KonTposabHbie IIpakTuyeckue

n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMmbl padoThI padoThI

pecypcsbl

Pa3nes 1. Teopernyeckue 0OCHOBBI OPraHN4eCKOH XUMUH

[Ipenmer
OpraHNYeCKOu
xumuu. Teopus
1.1 CTpOEHUSA 3 0.5 0
OpraHUYECKUX
coeIMHEHUH A.
M. byrneposa

Hroro no pazneny 3

Pa3nen 2. YraeBoaopoabt

[Ipenenbusie
2.1 YTJIEBOAOPOIBI — 2 0 0
aITKaHBI

HenpenenbHbie
YTJIEBOJIOPOIBI:
2.2 aJIKEHBI, 6 0 1
aJIKaIuCHBI,
AJIKUHBI

Apomaruyeckue
YIJIEBOAOPOABI

23

[Ipupoansie
54 UCTOYHUKU 3 | 0
YIJI€BOIOPOAOB U

uX mepepadoTKa




Uroro no pazgeny

13

Pasznea 3. Kucaopoacoaepskaimue oprannyeckue coeIuHeHust

3.1 Cnuptel. Denon 3 0 0
AIbIETUIBL.
39 KapbonoBsie . 0 1
KHCJIOTHI.
CrnoxHble 3¢upbl
33 VYrneBoib 3 1 0
Uroro no pazgeny 13
Pasznen 4. A3oTconeprkanue oOpranHnyeckue coeIuHeHust
AMUHBIL.
4.1 AMUHOKHUCIIOTBHI. 3 0 0
benku
Hroro no pazgeny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHUSA
[Lmactmaccel.
5.1 Kayuyku. 2 0 0
Bouiokna
Uroro no pazgeny 2
OBILEE
KOJIMYECTBO
YACOB I10 34 23 2
[TPOT'PAMME
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaunmenoBanue
N2 (uudgposbie)
pa3aesioB U TeM KonTposbHbIe IIpakTHyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMmmbl padoThI padoThI
pecypcebl
Pa3nen 1. TeopeTnyeckue 0OCHOBBI XUMHH
CrtpoeHune aTOMOB.
[Tepuoanueckuit
3aKOH U
11 [Tepuoanueckas 3 0.5 0
cuctema
XUMUYECKHUX
anemeHToB /l. U.
Menpeneena
Crpoenue
BEIIECTBA.
1.2 4 0 0
MHoroob6pasue
BEIIECTB
13 XUMHUYECKUE 6 | |
peakuuu




Uroro no pazgeny 13
Pasznen 2. Heopranuuyeckasi Xumusi
2.1 Mertaubl 6 0 1
2.2 Hemeramnsl 9 1 1
Cas13b
)3 HEOPTraHUYECKHUX ) 0 0
Y OpPraHUYECKUX
BEILECTB
Uroro no pazgeny 17
Pa3zgen 3. XuMus v :Ku3HbL
3.1 ‘ XUMUS U )KU3Hb 4 1 0
Uroro no pazgeny 4
OBILEE
KOJIMYECTBO
YACOB I10 34 35 3
[TPOI'PAMME
INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
Ne KonuyectBo yacos Jlata DJIEKTPOHHbIE
uugpossie
n/ Tema ypoka Bcer Kontpoabnbl IIpakTnuyeckm u3y4eHu
o0pa3oBaTe/ibHbIE
n 0 e padoThbI e padoThbI |
pecypcebl
[Ipenmer
OpraHUYECKON XMMUH, but6mmoreka [IOK
1 €€ BO3HMKHOBEHHE, 1 0.5 0 https://myschool.edu.r
pa3BUTHE U 3HAYCHHE. u/
Bxo1HOM KOHTPOJIb.
Teopust ctpoeHus
OpraHUYECKUX bubmmoreka [JOK
2 coenuHeHni A. M. 1 0 0 https://myschool.edu.r
Bytneposa, eé u/
OCHOBHBIE MOJOKEHUS
IIpencrasnenue o
KIIacCU(UKALIUN
OpraHUYECKUX
BEIIIECTB.
bubmunoreka LIOK
3 Homericratypa 1 0 0 https://myschool.edu.r
(cucremaTudeckas) u W
TPUBUAIbHbBIE
Ha3BaHUsA
OpraHUYECKUX
BEILECTB



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

AJKaHEBL: COCTaB U

bubmunoreka LIOK

4 CTpOEHHUE, https://myschool.edu.r
TOMOJIOTHYECKHH P u/
MertaH u 3TaH —
. bu6moreka [IOK
npocTeimue
5 https://myschool.edu.r
PEICTaBUTENN o
alIKaHOB o
bu6mmoreka [IOK
AJIKEHBI: COCTaB U
6 . https://myschool.edu.r
CTpOEHHE, CBOMCTBA o
OTUJIEH U IPONUJIEH
. bubmunoreka LIOK
— mpocTeiIme
7 https://myschool.edu.r
PEICTaBUTENN o
aJIKEHOB o
[IpakTuyeckas pabora
NO 1. «[lofvaeHme bubmoreka [{OK
8 ’ v https://myschool.edu.r
STUJICHA U U3yYeHUE Wy
€ro CBOMCTB» o
AnxanueHsl.
byraguen-1,3 u
but6mmoreka [IOK
mMeTunoyraauen-1,3.
9 https://myschool.edu.r
[Tonyuenue o/
CHUHTETHYECKOTO o
KaydyKa ¥ pe3UHBI
AJKHWHEBL: COCTaB B
0COOCHHOCTH
CTpOCHHUS,
. but6mmoreka [IOK
TOMOJIOTHUECKUHN PSII.
10 https://myschool.edu.r
Anerunen — /
u
MPOCTEUIIINAIN o
MIPEACTaBUTEh
AJKHMHOB
Brruucnenus no Bbubmunoreka LIOK
11 YPaBHEHUIO https://myschool.edu.r
XUMHAYECKOU PeaKiun u/
ApeHbl: OeH301 1 bu6nuorexa [IOK
12 TOJIYOJI. TOKCHYHOCTB https://myschool.edu.r
apeHoB u/
I'eneTnueckas CBSI3b
bubmunoreka LIOK
YTJIEBOJIOPOIOB,
13 https://myschool.edu.r
MPUHAISKANTUX K W
pa3AYHBIM KJIaccam o
IIpuponHsie
HUCTOYHHKHU
JIICBOIOPOJIO: bubnuorexa [JOK
14 ' https://myschool.edu.r

IIPUPOJHBIN ra3 u
MONyTHBIC HEDTIHBIC
rasbl, HeTh U

u/
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MPOJIYKTHI €€
nepepadoTKu

[Ipupoansie
VCTOYHUKU
YIIIEBOJOPOAOB:
IIPUPOJHBIN ra3 u

bu6mmoreka [IOK

15 https://myschool.edu.r

HOIYTHBIE HEPTSHbIE o/

rasbl, HeTh U -

NPOJIYKTHI €€

nepepadoTKu

KonTponbhas pabota bubmmoreka [JOK
16 1o pasjaeny https://myschool.edu.r

«YTIeBOIOPOIBI» u/

[Ipenenbubie

OJIHOATOMHBIE bu6mmoreka [IOK
17 CIIUPTHI: METAHOJI U https://myschool.edu.r

sranon. Bomopoanas u/

CBSI3b

MHoroaroMHsIe

CIIUPTHI: Bbubaunorexa [JOK
18 https://myschool.edu.r

STHJICHTIIMKOJIb U o

TIIUIEPUH

DeHOI: CTpOEHUE

MOJICKYJIbI,

useckie 1 bubmuoreka [{OK
19 https://myschool.edu.r

XUMHYECKHUE o/

CBOWICTBA,

pUMEHEHHE

AJbIETHIBI:

dopmanbaerun u bubaunoreka [IOK
20 https://myschool.edu.r

areTanbaeT U . o

AnieToH o

OIHOOCHOBHEIE

npeebHbIC bubmunoreka LIOK
21 KapOOHOBBIEC KHCIIOTHI: https://myschool.edu.r

MypaBbHHAs U u/

YKCyCHasI

[IpakTuyeckas pabora

N2 2. «CpotlicTBa Bubmmorexa [IOK
22 . https://myschool.edu.r

pacTBopa yKCYCHOM o/

KHCIIOTBD»

CreapuHoBas u

OJICMHOBASI KUCIIOTHI, bubnuoteka [JOK
23 KaK MpeACTaBUTEIN https://myschool.edu.r

BBICIINX KapOOHOBBIX u/

KHCIIOT
24 Mpbina Kak conu bubmoreka [{OK

BBICIINX KapOOHOBBIX

https://myschool.edu.r



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

KHUCJIOT, NX MOIOIIIEE
JNICUCTBHUE

CrnoxHbIe 3(HUPHI KaK

IIPOU3BOIHBIE bu6nuorexa [IOK
25 KapOOHOBBIX KUCIIOT. https://myschool.edu.r
TuapoNIU3 CII0KHBIX u/
3¢upoB
Kupsl: runponus,
bubmunoreka LIOK
MIpUMEHEHHUE,
26 https://myschool.edu.r
Ouosornueckas poib W
JKUPOB o
YrieBoasl: COCTaB,
KIIacCH(UKAIHUSI.
. but6mmoreka [IOK
Baxneiimme
27 https://myschool.edu.r
MPEICTABUTEIIH: o/
TJIF0KO3a, PpyKTO3a, -
caxaposa
Kpaxman u
bubmunoreka LIOK
IEJUTIONI03a KaK
28 https://myschool.edu.r
MPUPOIHBIC o/
MOJIMMEPHI o
KontponbHas pabora
1o pazzeny but6mmoreka [IOK
29 «Kucnopoaconepxkaiii https://myschool.edu.r
Y€ OPraHUYECKUE u/
COCTMHCHUS
bu6moreka [IOK
AMWHBI: METHJIAMHH H
30 https://myschool.edu.r
AHWJIUH
u/
AMUHOKHUCIIOTHI KaK
amQoTepHbIe
bu6mmoreka [IOK
OpraHHYECKUe
31 https://myschool.edu.r
COCTMHECHMUS, MX W
OMOJIOTHYECKOE -
3gaueHue. [lennTuast
benku kak npupoHbIe bubmmoreka [JOK
32 BBICOKOMOJIEKYJISIPHBIE https://myschool.edu.r
COCIMHCHUS u/
OCHOBHBIC ITOHITUS
bu6moreka [IOK
XUMUH
33 https://myschool.edu.r
BBICOKOMOJICKYJISIPHBI W
X COEIUHEHNH -
OCHOBHBIE METOIEI
CHHTE3a
bubmunoreka LIOK
BBICOKOMOJICKYJISIPHBI
34 https://myschool.edu.r

X COCIUHCHUM.
IInact™maccsl,
Kay4yKH, BOJIOKHA

u/
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OBIIEE KOJIMYECTBO
YACOB IIO 34 2.5 3
ITPOI'PAMME
11 KJIACC
KoaunuyecTBO yacoB JIeKTPOHHbIE
Ne Jara P
uudposbie
n/ Tema ypoka Bcer Kontpoabn @ IIpakTnyeck  u3y4yeHH
oOpa3oBaTe/ibHbIE
n 0 ble padoThI e padoThbl |
pecypchl
XHUMHUYECKUM 3JI€MEHT.
but6mmoreka [IOK
ATOM. DneKTpoHHas
1 0.5 0 https://myschool.edu.
KOH(HUTypaIus aTOMOB. o/
BxonaHo# KOHTPOJIb. T
[lepuoauueckuii 3aK0OH
u [lepuonuueckas
CHCTeMa XUMHUYECKUX bubnuoteka [JOK
sanementos /I. 1. 1 0 0 https://myschool.edu.
Menieneesa, X CBA3b C rw/
COBPEMEHHOM Teopuen
CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH
W3MCHEHHS CBOMCTB
XHMHYECKHUX JIEMEHTOB
1 UX COCIUHEHUH I10
rpynmnam H nepuojam. bu6bnuorexa [IOK
3HaueHue 1 0 0 https://myschool.edu.
MEPUOINYECKOTO 3aKOHA ru/
Y CUCTEMBbI XUMHYCCKUX
anemenToB ..
MenpeneeBa B pa3BUTHH
HayKH
CTpoeHue BellecTBa.
XuMudeckas CBSI3b, €&
bu6mmoreka [IOK
BHJIbI, MEXaHU3MbI
1 0 0 https://myschool.edu.
o0Opa3oBaHUs )
KOBAJICHTHOM CBSI3H. o
Bonopoanas cBs3b
BanenTHoCTb.
DJIEKTPOOTPUIIATETBLHOC
Tb. CTEIIeHb OKUCIICHHA. bubmunoreka LIOK
BemecrBa 1 0 0 https://myschool.edu.
MOJIEKYJISIPHOTO U ru/
HEMOJIEKYJIIPHOTO
CTPOCHUS
[TonsTHE O THUCTIEPCHBIX | 0 0 bubmunoreka LIOK

cucreMax. IcTHHHEIE U

https://myschool.edu.
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KOJUTOUTHBIE PACTBOPBI.
MaccoBas nons
BEIIIECTBA B PaCTBOPE

Knaccudukanus u

HOMEHKJIaTypa

HEOPTaHUYECKUX
. but6mmoreka [IOK
COCTMHEHUH.

7 https://myschool.edu.
['eneTnueckas cBs3b o/
HEOPTaHUYECKNX T
BEIIECTB, Pa3IMUHbIX
KJIACCOB
Knaccudukanus
XAMHUYECKHUX PEaKIUi B
HEOPraHUYECKOU U
OPraHU4YeCKON XUMHH.

bu6mmoreka [IOK
3aKOH COXpaHEHHUs

8 https://myschool.edu.
Macchl BEIIECTB; 3aKOH o/

COXpaHEHUs U T
MpEeBpaIeHHs] SHEPTUU
PU XUMHYECKHUX
peaKusx
CKOpoCTh peakiuu.
bu6moreka [IOK
OOpaTtuMble peakIuy.
9 https://myschool.edu.
XuMu4eckoe
ru/
paBHOBECHE
[TpakTuueckas pabota
NQ 1. «Bnusuue bubmuoteka [JOK
10 pa3uyHbIX (HaKTOPOB https://myschool.edu.
Ha CKOPOCTh ru/
XUMHYECKON PEaKIum»
DIIEKTPOIUTHYECKAS
nuccormanud. [loasarue
0 BOJIOPOJTHOM
nokazarene (pH)
but6mmoreka [IOK
pactBopa. Peaknuun

11 https://myschool.edu.

MOHHOTO OOMEHa.
ru/
I'mpponus
OpPraHUYECKUX U
HEOPraHUYECKUX
BEIIECTB
OKuCIUTENbHO-
BOCCTAHOBUTEIIbHbBIC bubnuoteka [JOK

12 peaxuuu. [lonstre 006 https://myschool.edu.

3IIEKTPOJIN3E PACIUIABOB ru/
Y PacTBOPOB COJIEN
KonTtponpHas pabora o bu6nuorexa [IOK
13 pazneny https://myschool.edu.

«Teopernueckue

ru/
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OCHOBBI XUMHH)

Meramisl, ux
MIOJIOXKEHUE B
[lepronnueckon
CHUCTEME XUMUYECKUX
anemeHToB /l. U.

bu6mmoreka [IOK

14 https://myschool.edu.
MeHneneena u
ru/
0COOEHHOCTH CTPOCHUS
aroMoB. O01me
bu3nYecKue CBOMCTBA
METaJIIOB
CnutaBbl METAJJIOB.
. bu6mmoreka [IOK
DNEKTPOXUMHUYECKUN
15 . https://myschool.edu.
PAI HATIPSKSHUIA
ru/
METaJIOB
XUMHUYECKUE CBOMCTBA
BOKHEHIIIUX METAJIJIOB
. . bubmuoreka [{OK
(HaTpwii, KaIHi,
16 . . https://myschool.edu.
KaJIbIIMI, MarHuu,
. ru/
IIOMUHUI) U UX
COCIMHEHU I
XHUMHUYECKHE CBOMCTBA bubmmoreka ITOK
17 Xpoma, MeIu U UX https://myschool.edu.
COeTMHEHUIT ru/
XuMHYECKHE CBONCTBA bubmunoreka LIOK
18 IIMHKA, JKeJie3a U UX https://myschool.edu.
COeTMHEHUIT ru/
[IpakTuueckas padota
N2 2. "Pemenne bu6nuorexa [IOK
19 skcnepumeHTaNBHBIX https://myschool.edu.
3a7a4 1o TeMe ru/
«Metamib»"
Hemerannsl, ux
MIOJIOXKEHHUE B
[leproanueckon
bu6mmoreka [IOK
CHUCTEME XUMUYCCKHUX
20 https://myschool.edu.
anemeHToB /l. U.
ru/
Menneneena u
O0COOEHHOCTH CTPOCHUS
aTOMOB
®du3nyecKue CBOMCTBA
HEMETAJLJIOB.
Annorponus but6mmoreka [IOK
21 HEMeTaJuIoB (Ha https://myschool.edu.
IpUMepe KUCIOpoia, ru/
cepsl, pocdopa u
yriiepojia)
22 XuMHYECKHE CBONCTBA bu6mmoreka [IOK
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TaJIOT€HOB, CEPhI M MX
COECTMHEHNN

https://myschool.edu.

ru/

XHUMHYECKHE CBOMCTBA

but6mmoreka [IOK

23 a3ora, ¢ocdopa 1 ux https://myschool.edu.

COCTUHEHUU ru/

XUMHUUYECKHe CBOMCTBA bubnuoteka [JOK
24 yIiepoJa, KpEMHHUsS U UX https://myschool.edu.

COeTMHEHUIT ru/

[Ipumenenue

S bubmuoreka [{OK
25 https://myschool.edu.

HeMeTaJ'IJ'IO]i 1 UX .,

COCTMHCHUI

O6o0meHue u

CUCTEMAaTH3alMs 3HAHU N

mo TemMe «HemeTamis.

Brruucnenus no bubmorexa [IOK
26 https://myschool.edu.

YpaBHECHUSIM ) /

XUMHUYECKHX PEAKIIMHA 1

TEPMOXUMHUYCCKHE

pacuérsl

[TpakTuyeckas padora

NQ 3. «Permienue bubmuoteka [JOK
27 | sKCIEpUMEHTATBHBIX https://myschool.edu.

3a71a4 10 TeMe ru/

"HemeTamsr"»

KonTtponsHas pabora o bu6bnuorexa [IOK
28 TeMaM «MeTaibe» U https://myschool.edu.

«Hemeramib» rw/

Heoprannueckue u

OpTraHUYECKHUE KUCITOTHI. bubmmoreka [JOK
29 Heopranuueckue u https://myschool.edu.

OPraHMYEeCKHE ru/

OCHOBaHUS

AmodorepHble

HEOPraHUYECKUE U

OpraHMYECKHE bu6bnuorexa [IOK
30 COCTUHCHMUSI. https://myschool.edu.

[eHeTHYeCKas CBSA3b ru/

HEOPTaHUYECKUX H

OpPTaHMYCCKUX BEIICCTB

Ponb xumuu B

obecrieueHUH

9KOJIOTHYECKOM, bubmuoreka [JOK
31 SHEPreTU4eCKoN U https://myschool.edu.

[UILEBOM rw/

0e30IacHOCTH,

Pa3BUTHHA MEIUITUHBI
32 [IpencraBnenus 006 bu6mmoreka [IOK
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00X HAyYHBIX https://myschool.edu.
MPUHIIMIIAX ruw/
MPOMBIIIIIEHHOTO

MIOJIy4ECHUS BaKHEUIIUX

BEILECTB
Yenosek B Mupe
but6mmoreka [IOK
BEILECTB U
33 1 https://myschool.edu.
MaTtepuaioBXUMHUS U o/
30POBBE YEIOBEKA T
bu6mmoreka [IOK
Hrorosast KOHTpOJIbHASA
34 1 1 0 https://myschool.edu.
paboTa 3a Kypc XUMHUH. o/
OBUIEE KOJIMYECTBO 34 35 3
YACOB I10 [TIPOT'PAMME '

YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPUAJBI JJIS1 VAEHUKA

Pynsutuc I'.E., ®enpaman O.I". Xumus: yueOnuk s 10, 11 kmaccoB
o01eo0pa3oBaTeNnbHbIX yupexaenuit -M.; [Ipocsemenue, 2021.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Pymsutuc I'.E., ®enpaman @.I". Xumus: yueonuk nis 10,11 kmaccon
o01eo0pa3oBateNbHbIX yupexaenuii -M.; [Ipocsemenue, 2021.

2. T'apa H.H .Xumus .Ypoxku B 10 kinacce: mocodue ajis yauTenei
o0meobpaszoBarenbHbIX yupexaeHuii.- M.: [Ipocsemenue, 2009

3. Pameuxuit A.M. Xumus Jlunaktuaeckuit matepuai. 10-11xmaccel: mocodue s
yuuTenei oomeoOpa3zoBaTenbHbIX yupexaeHuil.- M.: IIpocsemenue, 2011

4. Kazanues 0. H. Xumus. «Konctpyktop» Tekyiero koutpois. 10 kiace : mocodue
U1 yuuTenen odieo0pa3oBaTenbHbIX yupexaeHuit — M. : [Ipocsemienue, 2009.

5. Kazanues 0. H. Xumus. «Konctpykrop» Tekyuiero koutposis. 11 kiace : mocobue
JUIsL yuuTelen obieodpasoBaTenbHbIX yupexaenuid — M. : [Ipocsenienue, 2009.

6. Oprannueckas xumus. 10 knacc. ITHTEpakTUBHBIE AUTAKTUYECKUE MATEPUAIIBI.
Metoanueckoe mocoOue ¢ ANEKTPOHHBIM UHTEPAKTUBHBIM MPUIIOKEHHEM. — M.
IInanera, 2012.

7. Tpoery6osa H.I1. Xumus. KontposbHo-u3mMeputenbabie Matepuanbl. 10,11 kiacc.-
M: BAKO, 2011

HUPPOBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCHI CETU
HUHTEPHET
Brenurenannsie Beenure Baemurenannsiehttp:// www.chemnet.ru I'azeta «Xumusi» u
CalT I yuuTens «S uay Ha ypoK XUMUM»
http://him.1september.ru Enunas komnekuus LIOP: [IpeameTHast KomieKus « XUMUSDH)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HAy4YHBIE SKCIIEPUMEHTHI:
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xumust. Komnekmust Poccuiickoro 061meo6pa3oBaTeibHOTO opTasa
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickasi onmummnuaza mKoJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opraaudeckasi XuMusi: SJIEKTPOHHBIN YIEOHUK TSl CpeTHEN
IIIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: DJICKTPOHHBIM YIEOHUK
http://www hemi.nsu.ru OTKPBITBIM KOJUIEIK: XUMUS

http://www.chemistry.ru JIucTaniinoHHas: OJITUMITHAA 110 XUMUHU:
TEJICKOMMYHUKAIIMOHHBIA 00pa30BaTEIbHBINA MPOCKT
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