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HOACHUTEJIBHASA 3AITUCKA

[IporpamMmMa mo XMMHHM Ha ypOBHE CpelHEero ooiiero oopa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHoOro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoi
Oenepanun», TpeOOBaHUW K pe3ysibTaTaM OCBOCHMs (deaepaibHONM 00pa3oBaTesIbHON
nporpamMmbl  cpeaHero obmiero oOpazoBanus (POIl COO), mnpeAcTaBiICHHBIX B
®denepanbHOM TOCYAapCTBEHHOM oOpazoBarenbHoM cranjpapre COO, ¢ yuérom
Konnenuuu mnpenogaBanusi ydeOHOro mnpeamera «XuMus» B  00pa30oBaTelIbHBIX
opranmzanusx Poccuiickoii ®enepanun, peanu3yrONMX OCHOBHBIE 00pa3oBaTEIbHBIC
MIpOrpamMMbl, 1 OCHOBHBIX MOJOKeHUU «CTpaTeruu pa3BuTUs BocnuTaHus B Poccuiickoii
®deneparuu Ha iepuoy 10 2025 roga» (Pacnopspkenue [paButensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOAXO0/I0B K pa3pabOTKe MpOrpamMmbl 10 XMMHH, K ONpPEAEIECHUI0 00IIei
CTpareruu OOy4YeHHMs, BOCIUTAHUS W PA3BUTHUS OOYyYarOLIUXCS CpPEACTBAMH y4eOHOIO
npeamerta «Xumus» g 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTAaBUIIM KOHLIETITYalIbHbIC
nonoxenuss PI'OC COO o B3auMOOOYCITOBIEHHOCTH LIEeNIeH, COACPKaHUS, PE3yJIbTaTOB
00yueHus 1 TpeOOBaHMI K YPOBHIO MOJTOTOBKU BBITYCKHUKOB.

XuMHUecKoe 00pa3oBaHUE, ITOJyd4aeMoOe BBITYCKHHUKAMU 00I1e00pa3oBaTeIbHON
OpraHu3alliu, SIBJISIETCS HEOTHEMJIEMOW 4YacThl0 UX 00pa3oBaHHOCTH. OHO CIYXKHUT
3aBEPIIAOIIUM JTAllOM peaju3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJIFOUEBBIX IIEHHOCTEH, MPUCYIUX IEJIOCTHON CUCTEME XMMHUYECKOro oOpa3oBaHus. JTU
LIEHHOCTH KacaloTCsl TMO3HAHMSI 3aKOHOB MPHUPOJIbI, (HOPMUPOBAHHMS MHPOBO33PEHUS U
oO11el KylbTYphl YETOBEKA, a TAKKE HKOJIOTMYECKH 00OCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBIO U MPUPOJIHOM cpene. Peannsyercs xumudeckoe oOpazoBaHre 00y4arolmuxcsl Ha
YpOBHE cpenHero ooOmiero oOpa3oBaHHs CpPEICTBAMU y4e€OHOro MpeaMeTa «XUMUs»,
COJIEpKaHUE U MOCTPOECHHE KOTOPOIO OIPEAENIEHBI B IPOrpaMME IO XUMHUHU C YYETOM
cnenuUK HAyKH XUMUU, € 3HaYEHUsI B TIO3HAHUW TIPUPOABI M B MAaTEPUATILHOMN JKU3HU
oOmiecTBa, a TaKkKe C yd4€ToM OOmUX TeJeil W MPUHIUIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHME CHCTEMBI CpeaHero oomero obOpasoBaHuss B Poccuiickoit
denepauum.

XUMHSI Kak DJIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAyK HIpaeT o0coO0yl poJib B
COBPEMEHHOM LMBUJIM3ALMU, B CO3JaHUU HOBOM 0a3bl MaTepuaibHOW KynbTypbl. OHa
BHOCHUT CBOH BKJIaJ B (DOPMHUPOBAHUE PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, B CO3/IaHHE
IIEJIOCTHOTO TPEJCTaBICHUS 00 OKPYXAIoleM MHpPe Kak O E€IWHCTBE NPUPOABI U
4yenoBeka, KoTopoe (GOpMUPYETCSs B XHMHUM HAa OCHOBE MOHHMMAHHS BEIIECTBEHHOTO
COCTaBa OKPY>KaloILIET0 MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY CTPOCHHUEM BEUIECTB, UX
CBOMCTBAaMHU U BO3MOXXHBIMH 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOIEWCTBYS € JAPYTMMH €CTECTBEHHBIMM HAayKaMH, XHUMHS CTala
HEOTHEMJIEMOM YacCThI0 MUPOBOM KYJIbTYPhl, HEOOXOJAUMBIM YCIIOBUEM YCHEIIHOIO TPY/a
U JKU3HU Kaxa0ro uieHa obuiectBa. CoBpeMeHHas XUMHUS KaKk HayKa CO3uJaTeNlbHasi, KaK



HayKa BBICOKUX TEXHOJIOTUH HaIpaBjeHa Ha PelIeHNE TI00ABHBIX MPOOJIeM YCTOMYUBOTO
Pa3BUTUSL YEJIOBEUYECTBA — CBIPbEBOM, DHEPr€THYECKOW, MHIIEBOW, SKOJIOTUYECKOU
0€30MacHOCTH U OXPaHbI 37J0POBBSL.

B cootBeTcTBUU C OOIMIUMH LEISIMU U MPUHLIUIIAMHA CPEHETO O0IIero oOpa3oBaHUs
conepxkanue mpeamera «Xumus» (10-11 kmaccel, 0a30BBIf  YpOBEHb H3y4YCHUS)
OPHEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYJBTYPHYIO IOATOTOBKY OOYYarOIIMXCS,
HEOOXOAMMYIO WM [iJI1 BBIPAaOOTKA MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEITHOTO
BKJIFOYCHHS B JKM3HB COIIMYMA, MIPOJOJDKEHUS 0Opa30BaHUS B Pa3IMUHBIX 00JIACTSAX, HE
CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMHECH.

CocTapisomuUMH npeaMeTa «XUMUsS SBISIIOTCA 0a30Bbie Kypchl — «OpraHudeckas
xumus» U «OO0Ias U HeopraHudecKkass XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUs
KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOM HAYyKU: CUCTEMA 3HAHUH M0 HEOPTaHUYECKONW XUMUU
(c BKIJIIOUEHHMEM 3HAaHUWA M3 OOILIEH XUMHUHU) U OpraHMYecKod Xumuu. PopMupoBaHUE
JAHHOW CHCTEMBl 3HAHWA TIPH W3YyYCHHH TIpeaAMETa OOCCIeUMBAET BO3MOYKHOCTH
pacCMOTpPEHHUsI BCEro MHOT0oOpa3usi BEIIECTB HAa OCHOBE OOIIWMX MOHSTUN, 3aKOHOB U
TEOPUN XUMUMU.

CtpykTypa comepxanust KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuveckas XuMus» copmMupoBaHa B porpaMMme Mo XMMHUU Ha OCHOBE CHUCTEMHOTO
MOAX0/Ia K U3YYEHUIO YU4eOHOTO MaTepHraia U 00yCIIOBIIeHa HCTOPUIECKU 00O0CHOBAaHHBIM
pa3BUTHEM 3HAaHUW Ha ONPENENEHHBIX TEOPETHYECKUX YpOBHAX. Tak, B Kypce
OpTraHWYECKON XMMHUHU BEIECTBA PACCMATPHUBAIOTCA HA YPOBHE KJIACCHYECKOW TEOpUHU
CTPOCHHUS OpPTraHWYECKUX COCIWHCHHWM, a TaKXKE Ha YPOBHE CTEPEOXMMHYCCKHUX U
AIIEKTPOHHBIX TMPEJCTaBICHUN O cTpoeHHMH BemiecTB. CBeneHUs 00 M3ydaeMbIX B Kypce
BEIIIECTBAX JAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOXKHBIX OHOJOTUYECKH
AKTUBHBIX COCIUHEHMH. B Kypce OpraHM4ecko XHMHUU IIOJIY4YarOT Pa3BUTHUE
chOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs MEePBOHAYAILHBIC
MPEACTABICHUS] O XHUMHUYECKOW CBS3HM, KIACCU(MUKAIIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUUICCKON PEAKIIUH.

[Tox HOBBIM YTJIOM 3pEHUS B IIPEAMETE « XUMHs» 0a30BOTO YPOBHS pacCMaTpUBACTCS
M3YUYCHHBIM Ha ypOBHE OCHOBHOIO 0OIlero 00Opa30BaHUsl TEOPETHUUECKUM MaTepuan u
(haKTOJIOTUYECKHNE CBEJCHUS O BEIECTBAX W XMMUUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmas u HeopraHWYeckas XHUMHS» OOyJaromuMcs TPEIOCTaBISETCS
BO3MOXKHOCTh OCO3HATh 3HAYCHHE TMEPUOJMYECKOTO 3aKOHA C OOIIETeOPETUUECKHX U
METOOJOTUIECKUAX TO3UINHN, TIIyOKe MOHATh UCTOPHUIECKOE M3MEHEHHE (PYHKITUN ATOTO
3aKOHA — OT 0000IIAOIIEH 10 0OBSICHSIONIEH U TPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHUM O BaXHEWIIMX BEIIECTBAX, MX COCTAaBE, CTPOCHUH,
CBOMCTBaxX M TMPUMEHEHHUU, a TaKXKE O XUMHUYECKUX pEaKIHUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoJHsercss B kKypcax 10 u 11 kmaccoB sneMeHTaMu
coliepKaHus, UMCIOMIMMH KYyJIbTyPOJIOTHYSCKANA W TPUKIATHOW XapakTep. JTH 3HAHUS



CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XMUMHH C JPYTMMH HayKaMH, PacKpbhIBAIOT €&
pOJIb B TO3HABATENBHOW M TMPAKTHUUYECKOM MAESITENbHOCTH 4YEeIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHMSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUH U MPAKTHUECKHUX
NPWIOKEHU XMMHH, TOMOTAalOT BBITYCKHUKY OPHEHTHPOBATHCA B OOLIECTBEHHO U
JUYHOCTHO 3HAYMMBIX Npo0iieMax, CBA3AHHBIX C XUMHEH, KPUTUYECKU OCMBICIMBATH
“H(OPMAITUIO U IPUMEHSATH €€ JIJIS TIOTIOJTHEHUS 3HAHWM, PEIICHUS WHTEJUICKTYaIbHBIX U
HKCIIEPUMEHTAJIBbHBIX HCCIIEOBAaTeNIbCKUX 3alad. B 1memom coxepikaHue y4eOHOTO
npeaMeTa «XUMHs JAaHHOTO YPOBHS M3YYCHHS OPUEHTHPOBAHO Ha (popMUpOBaHHE Y
00yJaronMXcsi MUPOBO33PEHUYECKOW OCHOBBI JIJIsI MIOHUMAaHUS (PUIOCOPCKUX HJIEH, TaKUX
KaK:  MaTepuajbHOE€  E€JUHCTBO  HEOPraHWYeCKOro M  OPraHMYecKOro  MHpa,
OOyCIIOBIIEHHOCTh CBOICTB BELIECTB MX COCTAaBOM U CTPOEHUEM, I103HABAEMOCTb
MPUPOJHBIX SIBICHUN MyTEM JKCIEPUMEHTa M PEUICHUS MPOTUBOPEUYUM MEXKTYy HOBBIMU
(dakTaM W TEOPETHYECKHMH TPEANOCHUIKAMHU, OCO3HAHHWE POJM XUMHUU B PEIICHUU
AKOJIOTMYECKUX MpOoOJIeM, a TakkKe MNpoOIeM COEPEeKEHUS PHEPreTUUECKUX PECYpCOB,
CBIPbSI, CO3/ITaHUS HOBBIX TEXHOJOTHIA U MaTePUAIIOB.

B mane pemienus 3amad BOCIMTAHUS, Pa3BUTHSA M COLMATHU3AIMU OOYYArOIIMXCS
MPUHSATHIE MPOTPAMMOM MO XUMHUH MOJXO0JIbI K ONPECICHUIO COJAEPKAHUS U MTOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (OPMHUPOBAHHE YHHUBEPCAIBHBIX YYEOHBIX JICWCTBHIA,
UMeIMX 0a30BO€ 3HAYEHUE JIJISl PA3IMYHBIX BUJIOB JACSATEIBHOCTU: PEIICHUS TIPOOIeM,
MOMCKa, aHajau3a U 00paboTKK MHOOpPMAIMU, HEOOXOIUMBIX JIJIi IPUOOPETEHUS OIbITa
MPAKTUYECKOW W HCCIIEeNOBATENbCKON JIESTEIBHOCTH, 3aHMMAIOMIC Ba)KHOE MECTO B
MO3HAHUW XUMUH.

B npakTtuke nmpenojiaBaHusl XUMUU KaK HAa YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHus,
TaKk ¥ Ha YPOBHE CpEIHEro oOIIero oO0pa30BaHMs, NMPHU ONPEACICHUU COJIEPKaTEIbHON
XapaKTEPUCTHUKH 1eJIeH U3ydeHHsI TpeIMeTa HallpaBJIeHUEM NIEPBOCTETICHHON 3HAYMMOCTH
TPAJAWIIMOHHO TPU3HAETCS (OPMHUPOBAHME OCHOB XHUMHUYECKOW HAyKHM Kak o0Jiactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKON JACATEIHPHOCTH YEJIOBEKA U KaK OJTHOTO W3
KOMITOHEHTOB MHPOBOW KynbTyphl. C METOIWYECKONW TOYKH 3PCHHSI TaKOH IMOAXOM K
OTIpEICTICHUIO TIeJIel N3yUeHUs TIPEeIMETa SIBISICTCS BIIOJTHE OTPABIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHs TTIABHBIMH IENSIMU W3YYCHHS TpPEaMeTa « XUMUSD»
Ha 6azoBom ypoBHe (10 —11 kJ1.) sIBASIIOTCS:

e (¢dopMupOBaHHE CHCTEMbl XMMHUYECKUX 3HAHUN KaK Ba)KHEUIIEW COCTaBISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, B OCHOBE KOTOPOH JIEKAT KITIOYECBBIC
MOHATHUS, (QyHIAMEHTANIbHBIC 3aKOHBI M TCOPUU XUMHUHU, OCBOCHHE S3bIKA HAYKH,
YCBOCHUE U MOHUMAaHHE CYIIHOCTH JOCTYIMHBIX 0000IIEHUH MHUPOBO33PEHUYECKOTO
XapakTepa, 03HaKOMJICHHE C UCTOPUEH UX pa3BUTHSI U CTAHOBIICHUS;

e (QopMupoBaHuE U pa3BUTUE TMPEJCTABICHUI O HAYYHBIX METOAAaX [O3HAHUS
BELIECTB M XUMHUYECKHUX pPEaKUUid, HEOOXOAMMBIX ISl MPUOOPETEHUS] YMEHH



OPUEHTHUPOBATLCS B MHUPE BEIIECTB W XUMHUYECKUX SBJICHUH, UMEIONMUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U OBCEHEBHON KU3HU;

e pa3BUTHE YMEHUW U CIIOCOOOB JIEATEIHHOCTH, CBS3aHHBIX C HAOIIOJCHUEM W
OOBSICHEHHEM XHMHYECKOTO 3KCIIEpUMEHTa, COOJIOACHHEM MpaBmi 0e30MacHOro
oOpariieHus C BeIeCcTBAMHU.

Hapsiny ¢ »Tum, coaepkarenpHas XapaKTepUCTHKa IIeJied W 3aJad H3ydeHUus
npenMera B MporpaMMe MO XWMHUW YTOYHEHA U CKOPPEKTHpPOBaHa B COOTBETCTBUH C
HOBBIMHU TPUOPUTETAMU B CHUCTEME CpeaHero oOiiero obOpa3zoBanusi. CerogHsi B
MPETNOIaBaHNM XUMHUU B OOJNBIICH CTENMEeHW OTAAETCS NPEANOYTCHHE MPAKTHYECKOU
KOMIIOHEHTE COJIepKaHUs OOy4YeHHs, OPHEHTHPOBAHHOW Ha IMOATOTOBKY BBIMTYCKHHKA
o0mieoOpa3oBaTebHONM  OpraHu3allid, BJIQJACIONIEr0 HE  HAO0OpOM  3HaHUU, a
(GYHKIMOHATBLHOM TPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHHSIMU aKTUBHOTO MOTYUYEHUS
3HAHWH ¥ PUMEHCHUS UX B PCATBbHON KU3HU JUISI PEIICHUS TPAKTUUECKHUX 33]1a4.

B cBs3u ¢ 3TUM mpu W3yYCHHH TpenMeTa «XHUMHs» JOMUHUPYIOIICE 3HAUYCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

amanrtanus OOydJalomuXcsl K YCIOBUSM JUHAMHYHO Pa3BHBAIOIIETOCS MHPA,
(GbopMHUpPOBaHNE HMHTEIUICKTyaIbHO Pa3BUTONW JIMYHOCTHU, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYIHHYECTBY, CAMOCTOSITCIIbHOMY MPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopMupoBaHUE y OOYYaAIOIIMXCS KIIOUEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHIIHH ),
MMEIOINX YHUBEPCATbHOE 3HAYCHHWE IJISl PAa3IMYHBIX BHUJIOB JCSITCIBHOCTH: PEIICHHUS
npo0JseM, MOKUCKa, aHajau3a U 00paboTKH MHPOPMALIMK, HEOOXOIUMBIX JIsl MPUOOPETEHUs
OTIBITA ACSITENFHOCTH, KOTOpasi 3aHUMAeT BAYKHOE MECTO B MO3HAHWU XUMHH, a TAKKE IS
OLICHKM C TIO3UIIUHA DSKOJOTUYECKOW OE€30MacHOCTH XapaKTepa BIWSHUS BEHIECTB U
XUMHUYECKUX MPOIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOIHYIO CPEY;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTyaJIbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEW OO0ydYaroImMXCcs: CIOCOOHOCTH CaMOCTOSITENIbHO TPHOOpPETaTh HOBBIC
3HaHWS II0 XHMHH B COOTBETCTBHHM C JKM3HCHHBIMH TOTPEOHOCTSIMH, HCIIOIH30BAThH
COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTHH /ISl TIOMCKA U aHalIn3a Y4eOHON U HayIHO-
MOMYJIIPHON HHPOPMAITMA XUMHUYIECKOTO CONCPKAHUS;

dbopMHupoBaHWEe W PA3BUTHE y OOYUYAIOIMIMUXCSA ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOJIOMATEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOCHHO
HEOOXOAMMBI, B YAaCTHOCTH, TMPU IUIAHUPOBAHUUW W TMPOBEJACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCTIUTaHHE Yy OOydYaoImUXcsl YOSKIEHHOCTH B TYMaHUCTHUYECKON HampaBIeHHOCTH
XUMHAH, €€ Ba)XHOH pOJIM B PEHICHWH TJIOOAIBHBIX MPOOJeM pPallOHAIBHOTO
NPUPOJIOTIONH30BAHMS, TIOMOJHEHUS JHEPreTHYECKHX PECYypCOB M COXpaHEHUS
IPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEKHOTO OTHOIICHHUS K MPUPOJIE
U CBOEMY 37I0POBBIO, a TAaK)Ke MPHUOOPETEHUS ONbITA UCIIOJIb30BAHUS MOTYUYCHHBIX 3HAHUN



JUTSl TIPUHSATHS TPAMOTHBIX PEIIEHWHA B CHUTYallUsX, CBS3aHHBIX C XUMHUYECKUMU
SIBJICHUSIMU.
B ydeOHOM maHe cpemHero oOmiero odpa3oBaHUS TpeaMeT «XHUMHUsS» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00acTu «ECTeCTBEHHO-HAYUHBIE TTPEIMETHIY.
OO6miee 4yMcIO YacoB, OTBEACHHBIX Ui W3YYEHUsS XUMHUHU, Ha 0a30BOM YpOBHE
cpennero obmiero oOpa3zoBaHus, coctaBiser 68 gacos: B 10 kmacce — 34 gaca (1 gac B
Henenmo), B 11 kimacce — 34 gaca (1 4ac B Hezeno).



COILEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKOM XUMHUM

[IpenMer oOpraHM4ecKOd XWMHHM: €€ BO3HHKHOBEHHE, PAa3BUTHE U 3HAUYCHUE B
NOJIyYEHUH HOBBIX BEUIECTB U MATEPUAIIOB. Teopus CTPOCHUSI OPTAHUYECKUX COCTUHEHUIN
A. M. byrtnepoBa, €€ ocHOBHbIe MoJokeHUs. CTPYKTYpHBIE (OPMYJbl OPraHUYECKHUX
BelecTB. ['omonorus, n3omepusa. XuMuUeckas CBA3b B OPraHMYECKUX COCIMHEHUSX —
OJIMHApHBIC U KPaTHBIC CBSI3U.

[IpeacraBinenne o0 KiIaccupUKaUM OpraHUYeckux BemecTB. HomeHknaTypa
OpraHUYEeCKUX COEAMHEHUM (cucTeMaThueckas) U TPUBHAIbHBIC HA3BaHUS Ba)KHEHIIMX
IIPEACTABUTENIEN KJIIACCOB OPTaHUYECKHUX BELIECTB.

OKCIEpUMEHTAIbHBIE  METOAbl W3YYEHHS BEIIECTB WU HUX MPEBPALICHUN:
O3HAaKOMJIEHHE C OoO0pa3llaMd OpPraHMYECKUX BEIIECTB U MaTepuajaMd Ha MX OCHOBE,
MOJEIIUPOBAHUE MOJEKYJ OpPraHMYEeCKUX BEUIECTB, HAOIIOJEHUE U  OIKCAHUE
JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPALIEHUIO OPraHUYECKUX BELIECTB MPU HArpeBaHUU
(1aBieHue, 0OyrIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN psifl. MeTaH U 3TaH — IpocTeilmne
MIPEACTABUTENN ATKAHOB: (M3MYECKUE U XMMHUYECKHE CBOMCTBA (PEaKIMM 3aMEIICHUS U
TOpeHus), HaXOXKJACHUE B IPUPOJIC, TTOTYUCHUE U PUMEHEHHE.

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJIOTMUECKHH psii. ODTWIEH U MNPONWIEH —
MPOCTEUILINE MPEACTABUTEIN AJTKEHOB: (PU3MUECKHE U XUMHUYECKHE CBOMICTBa (peakuuu
TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THUJpATAllMU, OKUCIEHUS U  MOJHUMEPHU3ALINH),
MOJIyYEHUE U IPUMEHEHHUE.

Anxaauensl: Oyraauen-1,3 u  MetwnOyranueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBA (peakius noauMepusanuu). [lonyueHne CHHTETHYECKOrO KayyyKa
Y PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHMS, TOMOJOTMYECKUN pAlN. ALIETHIEH —
MPOCTEUILINN TPEACTABUTENb AJTKMHOB: COCTaB, CTPOCHHE, (PU3MUECKHE M XUMHYECKHE
CBOMCTBA (peakuuu TUAPUPOBAHUS, TATOTEHUPOBAHUS, TUIPATALIMH, TOPEHHUS ), TOTYyUEHUE
U IPUMEHEHHUE.

Apensl. benzon: cocras, cTpoeHne, pu3ndeckue U XMMUYECKHUE CBOMCTBA (peakiuu
TJIOTEHUPOBAHHUS WM HUTPOBAaHHMS), MOIYYEHUE U NpuUMeHeHue. loayon: cocmas,
cmpoeHue, @usuyeckue U XUMUdecKue CeoUcmea (peakyuu 2an0ceHUpoO8aHus U
HUMpOBAaHUsl), noayueHue u npumeneHue. TOKCHYHOCTH apeHOB. ['eHeTHyeckas CBS3b
MEXIy YIJIE€BOAOPOAAMH, IPUHAIIIEKAIUMHA K PA3TUYHBIM KJIACCaM.



[IpuponHble UCTOYHHMKHU YTIIEBOAOPONOB. [IpuponHelil ra3 U MomyTHbIE HEPTSIHBIE
ra3el. Hed1p 1 e€ mpoucxoxaenue. CriocoObl nepepaboTku HEPTH: MEepEeroHKa, KPEKUHT
(TepMuyeckuii, KartanuTHyeckuil), mnupoiau3. I[IlpoaykTel nepepaboOTKu HEPTH, UX
NPUMEHEHUE B NPOMBIIUIEHHOCTH U B ObITy. KaMmMeHHBIH yroib M HOPOAYKTHI €ro
nepepadoTKHU.

OKCHEpUMEHTAIIBHBIE ~ METOJAbl  M3Y4YEHUsI BEIIECTB M HMX  [PEBpaIlCHUIL:
O3HaKOMJIEHHE ¢ oOpa3lamu IjIacTMacc, KaydyyKoB U pe3uHbl, Kojuiekiuu «Heptop» u
«Yronb», MOJEIUPOBAHME MOJIEKYJ YIJIEBOJOPOJOB M  TaJOr€HONPOU3BOJIHBIX,

MPOBEJICHNUE MPAKTUYECKON pabOThI: MOJIYyYEHUE FTUIICHA U U3YUYECHHE €T0 CBOWCTB.

Pacuérnrlie 3agaun.

Boluucienus mo ypaBHEHHIO XMMHUYECKOM peakinuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJTHOTO BEIIECTBA MJIU MPOJIYKTa PEAKIUU 110 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOTYKTOB PEAKIIUH ).

Kucaopoacoaep:xamue opranudecKkue coeAMHEHUs

[IpenenvHble OHOATOMHBIE CIUPTHI. METaHON U 3TAHOJI: CTPOCHHE, (PU3NYECKUE U
XUMUYECKUE CBOMCTBA (peakiuu C aKTUBHBIMH METaUIaMH, TaJIOTEHOBOJAOPOIaMHU,
ropeHue), npuMeHeHue. BojopoaHble CBSI3U MEXIAy MOJEKyJIaMH crnupToB. JlelicTBue
METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M 4YEJIOBEKa.

MHoOroaToMHbI€ CIUPTHL. DTUIICHTIIUKOIb U TIUIEPUH: CTPOCHUE, (PU3NYECKHE U
XUMUYECKUE CBOMCTBa (B3aMMOJICMCTBUE CO IIEJIOYHBIMM METANIAMHU, KayeCTBEHHAas
peakiysi Ha MHOTOaTOMHbIE CHUPTHI). JlelicTBue Ha opraHu3M uenoBeka. [IpumeHeHue
JIMIEPUHA U STUJICHTJIUKOJIS.

deHOoM: CTPOCHHE MOJICKYJIbI, (PM3UYECKHE U XMMHUYECKUE CBOMCTBA. TOKCHUYHOCTH
dbenona. [Ipumenenue deHoma.

Anpaerunbl u kemowsi. DopmanbaeTu, aleTambIeTHl: CTPOCHUE, (PU3NUECKHE U
XUMUYECKUE CBOMCTBA (pEaKMU OKUCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHbBIEC PEAKIIUH ),
MOJyY€HNUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeJieNIbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHAss W YKCyCHas
KHUCJIOTBI: CTPOCHHUE, PU3MUECKUE U XMMUYECKUE CBOMCTBA (CBOMCTBA, O0IIMe JJIs Kiiacca
KHUCJIOT, peakius 3Tepudukaium), noaydeHue u npuMeneHue. CTeapuHoBasi U OJICMHOBAs
KHUCJIOTHI KaK TMPEJACTABUTENM BBICHIMX KapOOHOBBIX KHCJIOT. MbIja Kak COJM BBICIINX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBHUE.

Crnoxnple 3(UPHI KaK MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['MIpOSN3 CIIOKHBIX
a¢upos. Kupsl. ['uaponus xupos. [Ilpumenenue xupos. buonoruueckas poip )KUPOB.

VYrieBonpl: cocTaB, KiacCU(pUKALMSA YriaeBOAOB (MOHO-, IU- U TOJIMCAXaPUJIbI).
['mroko3a — mpocTelmii MOHOCaxapu/i: 0COOEHHOCTH CTPOEHUSI MOJIEKYJIbI, (PU3nYecKue u
XUMUYeCKue CcBoicTBa (B3aumojneiictBue ¢ ruapokcuaoM wmeau(Il), oxucienue
aMMHaYHBIM pacTBopoM okcujaa cepebpa(l), BoccTaHoBIeHHE, OPOKEHHE TJIIOKO3bI),



HaxXOXXJEHUE B MPUPOJIE, MPUMEHEHUe, Ononorudeckas poiab. Porocunres3. OpykTo3a Kak
M30MEDP TITIOKO3HI.

Kpaxman u wmemmono3a Kak mpupojaHble mojuMepbl. CTpoeHue Kpaxmana u
neunosio3bl. dusnyeckne U XMMHUYECKHE CBOMCTBA KpaxMmaia (THUApOiIN3, KauyeCTBEHHas
peaKiusi C UOJOM).

OKCIEepUMEHTAIbHBIE METOJIbl U3YUYEHHUSI BEIIECTB U UX MPEBpPAIICHUN: TPOBEICHUE,
HaOJI0JICHUE U OMUCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAU€CTBEHHBIE
peakIuu OJHOATOMHBIX CIIUPTOB (OKHUCIIEHUE ATaHoa okcuoM Menu(Il)), MEHOroaTOMHBIX
CUpTOB (B3auMojielicTBUE THIeprHa ¢ ruapokcuom Menu(Il)), anbaerunoB (OKUCIeHNE
aMMHa4HBIM pacTBOopoM okcuna cepedpa(l) m ruapoxcumom Menu(ll), B3aumopeiicTBue
Kpaxmaja ¢ MO0JIOM), MPOBEACHUE MPAKTUUECKOW pabOThI: CBOMCTBA PacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3anaum.

Bbluucienus 1mo ypaBHEHHIO XMMHUYECKON peakuuH (Macchl, 00bEMa, KOJINYECTBA
HCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUU MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB MUJIU MPOYKTOB PEAKIIHH ).

A3oTcozepKalme OpraHnuecKue COeTMHEHHUS.

AMMHOKHCIIOTBI Kak aMQOTEepHbIE OpraHuyeckue coenuHeHus. Duznyueckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha mpuMepe riauiuHa). buomornueckoe 3HaueHue
aMUHOKHCIOT. [lenTuabl.

benku xak mpupoiHbIe BEICOKOMOJIEKYISIpHBIE coenuHeHus. [lepBuunasi, BTopuyuHas
U TPETUYHAs CTPYKTypa OeKOB. XMMHUYECKUE CBOMCTBA OENKOB: THAPOJIU3, ACHATYpaIlUs,
KaueCTBEHHbIEC PEaKLIUU Ha OEJIKU.

OKCnepUMEHTAIbHBIE METOJIBI U3yUEHHUS BEIIECTB U MX MPEBPAILCHUIA: HAOIIOCHUE
U OINHCAHHWE JEeMOHCTPAIIMOHHBIX OTBITOB: JCHATypalus OCJKOB TMpU HarpeBaHUM,
IIBETHBIC PEAKIIUN OSIKOB.

BricokoMoieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIC TIOHSTHSI XUMHU BBICOKOMOJICKYJISIPHBIX COCAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIlU, CPEIHSST MOJICKYJIsIpHasl Macca.
OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAMHEHUNW — TOJIMMEpHU3alus Hu
MOJIMKOHICHCAIHSL.

OKCIEpUMEHTAIbHbIE  METOJbl U3YYEHHsS BEIIECTB U UX MPEBpaACHUN:
O3HAKOMJIEHHE C oOpa3llaMi TPUPOJHBIX W HUCKYCCTBEHHBIX BOJIOKOH, TIIJIaCTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeaIMETHbIX CBs3ed MPU M3YYEHUM OpraHuudeckoi xumuu B 10
KJIACCE OCYILECTBIIAETCS 4Yepe3 HCIOIb30BaHWE KakK OOIIMX eCTECTBEHHO-HAYYHbIX
NOHATUH, TaK M TOHATHH, SBJISIOIIMXCS CHUCTEMHBIMU [UIsl OTHAENBHBIX MPEIMETOB
€CTECTBEHHO-HAYUYHOIO IIUKJIA.



OOmrre ecTecTBEeHHO-HAYYHbIC TTOHATHUS: SIBIICHUE, HAYYHBIN (DaKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHAU3, CUHTE3, Kiaccu(UKamus, MEePHOAUIHOCTh, HAOIIONECHUE, WU3MEPEHUE,
IKCTIEPHUMEHT, MOJICTTHPOBAHHE.

dusnka: marepusi, SHEPrusi, Macca, aToOM, JJIEKTPOH, MOJICKYJa, YHEPTeTHYCCKHUI
YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHAE BEIIeCTBA, (hU3UYECKHUE
BEJIMYUHBI ¥ SAMHUIBI UX U3MEPCHUSI.

buonorus: kietka, opranusm, 6mocdepa, 0OMeH BelIeCTB B OpraHuime, (HOTOCHHTES,
OHMOJIOTMYECKH aKTUBHBIC BEIIECTBA (OCIKU, YTIIEBOIBL, YKUPBI, PEPMEHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC IOPOJBI, TOJE3HBIE WCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorHs: MHIEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIBFHOTO IUTAHHS, MOIOIINE
CpeICTBa, JIEKAPCTBEHHBIE U KOCMETHUECKHUE MPETapaThl, MaTepUabl U3 UCKYCCTBEHHBIX U
CHHTETHUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHUYECKUI 3JIeMEeHT. ATOM. fpo aromMa, W30TOMbl. DJEKTPOHHAs 000JOYKa.
DHEpreTHYeCKHUe YPOBHHU, MOJYyPOBHH. ATOMHBIC opOWTanmu, s-, P-, d- 3JIeMEHTHI.
Oco0eHHOCTH pacTpeieieHHs dJIEKTPOHOB MO OpOUTANIsSIM B aTOMax 3JIEMEHTOB TEPBBIX
YEeTHIPEX MEPUOIOB. DIEKTPOHHAS KOH(DUTypaIIHsi aTOMOB.

[lepuoanueckuii 3akoH U Ilepuoauueckass cucreMa XMMHAYECKUX 3iaemeHToB [l. .
MengaeneeBa. CBs3b NEPUOAUUYECKOTO 3akOoHA U lleprnoanyueckol CUCTEMBbI XMMUYECKUX
anementoB JI. WM. MeHneneeBa ¢ COBpPEMEHHOM TEOpPUEH CTPOEHHSI aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHMS CBOMCTB XMMHUYECKHX DJEMEHTOB M O0pa3yeMbIX HMU
MPOCTBIX U CIIOKHBIX BEHIECTB MO TpynmnaM M MEepuojaM. 3HAYECHHUE MEPHOIUYECKOTO
3aKOHa B pa3BUTHH HAYKHU.

Crpoenue BeniecTBa. XUMHUYECKasi CBSI3b. BUabl XUMHUECKON CBSI3U (KOBaJEHTHAas
HETOJISIpHAsE W TOJSpHas, WOHHAs, MeTaJuTn4yeckas). MexaHu3Mbl 00pa3oBaHUS
KOBQJICHTHOM XUMHYECKOW CBs3UM (OOMEHHBIM W JOHOPHO-aKIENTOPHBIN). BogopoaHas
CBSI3b. BaJIGHTHOCTh. DIEKTPOOTPULIATENBHOCTh. CTeneHb OKUCIIeHUA. IOHBI: KATUOHBI U
AHHUOHBI.

BemecTtBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHsA. 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTBA. THUIbI KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
THINA KPUCTAJUIMYECKON PELIETKH.

[TonsTre 0 aucnepcHeIX cucteMax. VICTUHHBIE U KOJUIOWAHBIE pacTBOPbI. MaccoBast
JI0JIsSI BELIECTBA B PACTBOPE.



Knaccudukanus HeopraHmdeckux coeauHeHunid. HomeHknaTypa HeopraHMYeCKHX
BellecTB. ['eHeTnueckas CBA3b HEOPraHUYECKUX BEIIECTB, MPUHAMIEKAIIUX K PA3IUUYHBIM
KJIaccam.

Xumnueckas peakius. Knaccudukanuss XUMUYECKUX peakivii B HEOPraHUYECKOW U
OpPraHUYECKOM XHMHHU. 3aKOH COXPAHEHHS MAacChbl BEHIECTB, 3aKOH COXPAaHECHUS U
MIPEBPAILECHUS PHEPTUU NPU XUMUUECKUX PEAKIUSIX.

CkopocTb peakiuu, e€ 3aBUCUMOCTh OT pa3NuYHbIX PakTopoB. OOpaTUMbIe peakluu.
Xumunyeckoe papHoBecre. MaKTOPHI, BIUAIONIME HA COCTOSHUE XUMUYECKOIO PABHOBECHS.
[Tpuaumn Jle Hlarense.

Onektponutuueckass aucconuanusa. CunbHble W ciabble 3iekTpoiuThl. Cpena
BOJIHBIX pACTBOPOB BEIIECTB: KUCJAsl, HEUTPaJIbHAS, IETOYHASI.

OKUCANTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE  METOJbl W3YYEHUs] BEIIECTB U HUX MPEBpaICHUN:
neMoHcTpauus Tabmun «llepuonnueckas cucrtema xumuyeckux osnemeHtoB [l U.
MenpeneeBay, U3ydeHUE MOJIENEH KPUCTALTMYECKUX PEIIETOK, HAOIIOIEHUE U ONKUCAaHHE
JEMOHCTPAlMOHHBIX W JITA0OPATOPHBIX OIBITOB (pa3yioKEHHE MEPOKCHAAa BOJOpoAa B
MPUCYTCTBUM KATAJIA3aTOpPa, OIMPENEICHUE CPEAbl pPAacTBOPOB BEHIECTB C IOMOIIBIO
YHUBEPCAIBHOTO WHJIUKATOPa, PEaKIMd HOHHOTO OOMEHa), MPOBEICHHUE MPAKTUYECKOU
paboThl «BiusiHMe pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEeaKITun.

Pacuérnble 3anaum.

Pacuétsl mo ypaBHEHHMSIM XMMHUYECKHX PEAKIHM, B TOM YHUCIE TEPMOXUMHUYECKHUE
Pacy€ThI, pacy€Thl C UCIIOIB30BAHUEM MTOHATHS «MACCOBas JT0JIS BEILIECTBAY.

Heoprannyeckasi xummust

Hemeramel. Ilonoxenue nHemeramoB B llepuogmueckonl cucremMe XHUMHUYECKUX
sanemeHToB J[. . MenneneeBa u ocoOeHHOCTH CTpoeHUsI aTOMOB. DU3UYECKHE CBONCTBA
HEMETAJUIOB. AJIJIOTPONHUS HEMETAJUIOB (Ha TpHUMepe KHUCIOopona, cephl, ¢ocdopa u
yriepoaa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAJIIIOB (TaJloreHoB, cephl, a3oTta, ¢ocdopa,
yriaepojia U KpPEMHHUsI) U HUX COCAMHEHUH (OKCUAOB, KHUCIOPOACOJEPKAIIMX KHUCIOT,
BOJIOPOJIHBIX COCTUHEHUM ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUMN.

Meramnbl. Ilonoxenue weramnoB B Ilepuoandeckonl cucTeMe XHMUYECKUX
anemenToB J[. 1. MenneneeBa. OCOOEHHOCTH CTPOCHHMSI DJIEKTPOHHBIX 000JO0UYEK aTOMOB
MeraioB.  OOmme  ¢gusnueckwe  cBoiictBa  MeTamioB.  CIUtaBel  METaJUIOB.
DIIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METAIIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEUIIUX METAJIOB (HATpUM, KaJIUM, KaJbI[Mid, MarHui,
ATIOMUHUN, TUHK, XPOM, 5KeJIe30, ME/Ib) U KX COCTMHEHHM.

O61ue crnocoObl moJydyeHust MeTaJlyioB. [I[pruMeHeHre MeTaioB B ObITY U TEXHUKE.



OKCIEpUMEHTAIbHBIE METO/bl M3YUYEHHs] BELIECTB M HMX MPEBPAIICHUI: N3ydEHUE
KOJUTEKITMU «MeTauibl U CIJIaBbl», 00pa3I[0OB HEMETAUIOB, PEIICHUE YKCIIEPUMEHTATBLHBIX
3aay, HAONIOICHHWE M OINHMCAHUE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIMBITOB
(B3auMoOJeiCcTBUE THAPOKCHUIIA ATIOMUHUS C pAacTBOpaMHM KHUCJIOT U IIEJOYEH,
KaueCTBEHHbIC PEAKIIMU HA KATHOHBI METAJIOB).

Pacuérnblie 3anaumn.

Pacuérer maccer BemecTBa WM 00bEMa ra3oB 1O U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WIH 00BbEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKIMU BEIIECTB, PAcUEThl MaCChl
(oOB€Mma, KonMMUYecTBa BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJHO W3 BEIIECTB HMEET
IPUMECH.

XuMHA U )KU3Hb

Ponp xumum B oOecreuyeHUH OKOJIOTHYECKOM, HDHEPreTHUYEeCKOM | MHIIEeBOU
0€301acCHOCTH, Pa3BUTHUU MeAUIMHBIL. [[OHSITHE 0 HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUH.

[IpencraBienuss 00 OONIMX HAYYHBIX NPUHIHUIIAX MPOMBIIUICHHOTO TMOJIYYEHUS
BOKHEUIIINX BEIIECTB.

UenoBek B MUpE BEIIECTB U MATEPHUAJIOB: BAXXHEUILHNE CTPOUTEIIbHBIE MaTEepUalbl,
KOHCTPYKIIMOHHBIE MaTEPUAIIbl, KPACKH, CTEKIJIO, KEPAMHUKA, MATEPUAIIBI JIJIS DJICKTPOHUKHU,
HaHOMAaTEPHAaJIbl, OPTaHUYECKHE U MUHEPAJIbHBIE YA0OpEHUSI.

XUMHS ¥ 310POBBE YETIOBEKA: IIPAaBUIIA UCIIOJIb30BAHUS JIEKAPCTBEHHBIX ITPENApaToB,
mpaBuyia OE30MAaCHOTO HCIOJB30BaHUS IpenapaToB OBITOBOM XWMHHU B IOBCEJIHEBHOMU
KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeaMETHBIX CBS3€H MPU H3y4YeHHH OOIIEeH M HEOPraHUYeCKOu
xumMuu B 11 Kiacce OCymIecTBISIETCS 4epe3 HCIMOIb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATUH, TaK W IIOHATHH, SBISIIOIIUXCS CUCTEMHBIMU U1 OTAECIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOGmue ecTecTBEHHO-HAYUYHbIC TIOHSATHS: Hay4HbIH (hakT, TUIIOTE3a, 3aKOH, TEOpUs,
aHajgu3, CHUHTE3, Kiaccuukaius, TIEepPUOJUYHOCTh, HAOJIOJCHUE, HKCICPUMEHT,
MO/JICJINPOBAHNE, U3MEPEHNUE, SIBJICHUE.

®du3uKa: MaTepusi, SJHEPTUsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOTI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, HDHEPTeTUYECKHA YpPOBEHb, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHME BEIIECTBA, (DM3MUECKUE BEIUYMHBI W EAUHUIIBI UX W3MEpPEHUS,
CKOpPOCTb.

buonorus: knerka, opranusM, sKocuctemMa, ouocdepa, Makpo- U MUKPOIIEMEHTHI,
BUTaMUHbI, OOMEH BEIIECTB B OPraHu3Me.

['eorpadusi: MuHepanbl, TOpHbIE TOPOJAbI, IIOJIE3HbIE HCKOMAaeMble, TOIUIMBO,

peCypChI.



TexHomnorus: XUMHUYCCKas IMPOMBIINIJICHHOCTD, MCTAJLIypIusi, IMpOn3BOACTBO
CTPOUTCIIbHBIX MarcpualioB, CEIbCKOXO03SMCTBEHHOC IMpOn3BOACTBO, nmumeBas
IMPOMBIIIJICHHOCTD, q)apMaHeBTHIIGCKaSI IMPOMBINIJICHHOCTD, IMIPpOU3BOACTBO
KOCMCTHYCCKHUX IIpCIIapaToB, IIPOU3BOACTBO KOHCTPYKIHOHHBIX MaTCpUuaioB,
QJICKTPOHHAA ITPOMBIINIIICHHOCTb, HAHOTCXHOJIOT'HH.



[VNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TTPOI'PAMMEI 110 XUMHUUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS O0yYarOIIMMUCS
mporpaMMm  cpemHero o0miero oOpas3oBaHWsl (JJUYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHbIM).  HaydHo-meToauueckoil OCHOBOM uisl  pa3pabOTKH  IJIaHUPYEMBIX
pE3yJbTaTOB OCBOEHHUS MPOTPaMM CPETHETOo OOIIero 0O0pa30BaHUS SBISAETCS CHUCTEMHO-
NEATEIIBHOCTHBINA MOIXO/I.

B cOOTBETCTBUM C CUCTEMHO-IEATEIBHOCTHBIM ITOAXO0J0M B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHMS MpeAaMeTa «XUMUs» Ha YpOBHE CpeAHEro ooiiero oOpa3oBaHUS
BBIJICJICHBI CJIEYIOLIUE COCTABIISIFOLIHUE:

OCO3HaHHE 00YYAIOIMUMUCA POCCUMCKON TPaKJaHCKOW UJIEHTUYHOCTH — TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOIIPEIETICHUIO;

HaJM4Khe MOTUBALIMH K OOYyUEHHUIO;

[[eJICHANPABICHHOE pPAa3BUTHE BHYTPEHHHUX YOEKIEHUW JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh UM  CIHOCOOHOCTh OOYy4aroUIMXcs PYKOBOACTBOBATbCA B  CBOEH
NESATENBbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, MPUCYIIMMH LEJIOCTHON CHCTEME
XUMHUYECKOT0 00pa30BaHus;

HaJM4Ke MPaBOCO3HAHUS SKOJIOTMUECKOU KyJIbTYPhl U CIIOCOOHOCTH CTaBUTH L€ U
CTPOUTH KU3HCHHBIC TJIAHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS NMpeaMeTa «XUMHs» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM W BOCIUTATEIBHON JCSTENHHOCTU B COOTBETCTBHM C TYMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH WU HJI€AJIaMH POCCUKCKOTO
TPaKJAHCKOTO O0IeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMU W TIPaBUJIAMH TOBEICHUS,
CIIOCOOCTBYIOLIMMHU ~ TIPOLIECCAM  CAMOIIO3HAHMS, CaMOpPa3BUTHUSI U HPABCTBEHHOIO
CTaHOBJICHMSI JINYHOCTH O00YYaIOIIHUXCS.

JInuHOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMeTra  «XUMHUS»  OTpaxaror
c()OPMHUPOBAHHOCTh  OMbITA  TO3HABATEIBHOM M  MPAKTUYECKOW  AESITENbHOCTU
oOyJaroluxcs Mo peanu3aliy NPUHIATHIX B 0011IeCTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHUS .

OCO3HaHUsl OOYYaIOIMMHUCA CBOMX KOHCTHUTYLHMOHHBIX IMpaB M O00s3aHHOCTEH,
YBYKCHHS K 3aKOHY U IPABOIMOPSAKY;

NPEACTABICHUS O COLMAJIbHBIX HOPMAX U MPaBUJIaX MEXIUYHOCTHBIX OTHOILIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATETbHOCTH MpPH CO3JAaHUM Yy4eOHBIX
MPOCKTOB, PEIICHUH Y4YEeOHBIX W TO3HABATENBHBIX 3aJ]1a4, BBITIOJIHEHUH XHMHYECKUX
AKCIIEPUMEHTOB;



CHOCOOHOCTH MOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHThI
APYTUX MPU aHAJIM3€ Pa3IMYHBIX BUJOB YUEOHOU e TENbHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHUSA:

[IEHHOCTHOTO OTHOILIEHUSI K UCTOPUYECKOMY U HAyYHOMY HACIEAUIO0 OTEYECTBEHHOMN
XUMUHU;

YBa)KCHHSI K MTPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH M MPAKTHUYECKOTO MPUMEHEHUS
XUMHUHU, OCO3HAHMS TOrO, 4YTO JOCTH)KEHHMS HAyKH €CThb PE3yJbTaT JJIMTEJIbHBIX
HaOJIIOACHUI, KPOIIOTJIMBBIX SKCIIEPUMEHTAJIbHBIX IMOMCKOB, MOCTOSIHHOTO TPyAa YYEHBIX
U MIPAKTUKOB;

MHTEpeca W TO3HABATEIbHBIX MOTHBOB B IMOJYYEHUU M TMOCIEIYIOUIEM aHaIu3e
MH(pOpPMaLIUU O NEPETOBBIX TOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, 3STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OLICHUBAaTh CHUTYallMH, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHHUE M MOCTYIIKM CBOMX TOBAPULIEH C MO3ULIUAN
HPaBCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUM 3THX MOCTYIIKOB;

4) gpopmMupoBaHNs KyJbTYPbI 310POBbS:

NOHMMaHUs IIEHHOCTEH 310poBOro M 0Oe3omnacHoro odpasza >KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOUIEHUS! K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBBIO;

coOmro/ileHns mpaBui  Oe30macHoro oOpalleHusi C  BELEeCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHMMaHHUsl LEHHOCTU MPaBUJ HHIWBUIYAJTBHOTO U KOJUJIEKTHBHOIO O€30MacHOTrO
MIOBEJEHUS B CUTYyALUAX, YTPOKAIOIIUX 340POBBIO U KU3HHU JIIOJIEH;

OCO3HaHUSl TOCJIEICTBUA M HENpPUATUS BPEIHBIX MPHUBBIYEK (yHOTpeOIeHUs
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIETEHTHOCTH B y4e€OHO-MCCIIEIOBATEIbCKON JEATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOW, TBOPUECKOM U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKHM Ha AKTHBHOE YYacTHME€ B PEIICHHHM MNPAKTUYECKUX 33/1a4 COLUATbHOU
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3Y4YeHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM YHCIIe
Ha OCHOBE PUMEHEHHUSI PEIMETHBIX 3HAHUI M0 XUMUMU;

yBaXXEHUS K TPYNY, JIOJISM TPYAa U PE3YJIbTaTaM TPYAOBOM JAESTEINbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WMHIMBHUIYyaJIbHOW TPAaeKTOpUU OOpa30oBaHUs,
Oynymeld npodeccun M peanu3alud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4E€TOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHUU, MHTEPECOB U MOTPEOHOCTEN 0011ECTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:



HKOJIOTMYECKH  1€JecOo00pa3HOro OTHOIIEHUST K TPUPOAE, KaK HCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

INOHMMaHUsl TJ00AJbHOIO  XapakTepa 3KOJOTMYECKUMX MpoOieM,  BIUSHUS
DKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEJIBI;

OCO3HaHUsl HEOOXOJAMMOCTH HCIOJIB30BaHUS JOCTHKEHUN XUMHUHM U1 PELIEHUS
BOIIPOCOB PAllMOHAIBHOTO IIPUPOIOIIOIb30BAHU;

AKTUBHOI'O HENPUATHS JEUCTBUM, INPUHOCAIIMX BPEA OKPYXKAIOWIEW IPUPOIHOU
cpene, YMEHHsS MPOTHO3UPOBATh HEOJArONPUSATHBIE SKOJOTHYECKHE TOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HAJIM4YXsl Pa3BUTOrO SKOJOTUYECKOIO MBIIUICHHUS, SKOJOTUYECKON KYJIBTYpPBI, ONbITA
NEATEIIBHOCTH DJKOJIOTMYECKON HAIIPaBICHHOCTH, YMEHHs PYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHON M COIMAJIBHOM NMpaKTUKE, CIIOCOOHOCTU M YMEHUS
aKTUBHO MTPOTUBOCTOSTH UJEOJIOTHH XeMOpOOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c()OPMHUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKU;

NOHMMaHUs CrenU(pUKA XUMHHM KaK HayKH, OCO3HAHMs €€ Poju B (OpMUPOBAHUU
palMOHAJIbHOIO HAYYHOTO MBILIUICHUS, CO3JAaHUM LEJIOCTHOTO TMpeACTaBlIeHUs 00
OKPYKAIOLIEM MHUpPE KaK O €JUHCTBE NIPUPOJAbI M YEJIOBEKA, B IMO3HAHUM IIPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH NpoOIeM COXpaHEHUs IPUPOTHOTO PaBHOBECHS;

yOEKIEHHOCTU B 0COOOM 3HAYUMOCTH XUMUU JJI1 COBPEMEHHOW LUBUIIM3ALNM: B €€
I'YMaHHCTHYECKOW HAMpaBlICHHOCTH W BaXHOM POJM B CO3JaHMM HOBOM 0a3bl
MaTepUalbHOW KYJIbTYpbl, PEUIEHUH TJI00aJbHBIX MPOOJIEM YCTONYMBOIO pa3BUTHUS
YeJI0BEUYECTBA — CHIPHEBOM, SHEPIETUUSCKOM, MUIIICBON 1 SKOJIOTMYECKON 0€30IMacHOCTH, B
pa3BUTUU MEIUIMHBI, OOECHEUYEHUH YCIOBUM YCIENIHOIO TpyJda U HKOJIOTUYECKU
KOM(OPTHOM JKM3HU KaXKI0T0 YICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJIOB II03HAHUA,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMbl€ 3HAHUS
JUISL aHajau3a M OOBSICHEHUS SIBJICHUM OKPYKAIOIIEro MHUpa M MPOUCXOMA[IIUX B HEM
M3MEHEHUH, yMEHUs JleJaTh 0OOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAy4YHbIX (DAKTOB U
VMMEIOLIUXCS JAHHBIX C LENbIO MTOJIYyYEeHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS IS PELICHUs
npo0JieM B peasibHBIX )KU3HEHHBIX CUTYAIIUX;

MHTEpeca K NO3HAHMIO U UCCIIE0BATEIBCKON AESTEIbHOCTH;

TFOTOBHOCTU U CIIOCOOHOCTH K HENIPEPHIBHOMY 0Opa30BaHUIO U CaMO0OpPa30BaHUI0, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHHWA II0 XMMHUU B COOTBETCTBUU C >KU3HCHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSAM TpyAa B pa3inyHbIX cdepax MNpodeccuoHaNbHON
NEATEIIBHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yabTaTbl OCBOCHHUS Y4eOHOTO MpeaMeTa «XUMHsD Ha YPOBHE
CpemHero o0mero oopa3oBaHUs BKIIOYAIOT:

3HAYUMBbIE IS dbopMupoBanus MHUPOBO33pPEHUS oOy4Jaronmxcs
MEXIUCUUIUIMHApHBIE  (MEXIPEAMETHBIE) OOIICHAyYHbIE MOHSTHUS, OTpPaXKaloLIUe
LIEJIOCTHOCTh HAyYHOM KapTHUHBI MUpa U crietu(UKy METOJI0B TIO3HAHMSI, UCIIOJIb3YEMBIX B
€CTECTBEHHbIX HayKax (MaTepus, BEIECTBO, SHEPrusi, SBJICHHE, IPOLECC, CHCTEMA,
Hay4yHbId ()aKT, MPUHLMIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HUCCIEI0BAaHUE,
HaOII0/IeHUE, U3MEPEHUE, SKCTIEPUMEHT U JPYTHE);

VHHUBEpCaabHble y4eOHbIE JIeHCTBUS  (MMO3HABaTEIbHBIC, KOMMYHHUKATHUBHBIC,
peryisTuBHbBIE), oOecreunBaronyie (HOpMUPOBaHHE (YHKUIHUOHAIBHOM T'PAMOTHOCTH M
COLIMAJIbHON KOMIETEHIINH 00yJaroImuXCs;

CIIOCOOHOCTh OOYyYaloOlUXCS HCIOJIb30BaTh OCBOCHHBIE MEXKIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUSA U YHUBEpCAJIbHbIC yueOHbIE JIEHCTBUS B NO3HABATEIbHON U
COLIMAJIbHOW MPAKTHKE.

MeTtanpeameTHble pe3yNbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHLHBIMU yUEOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMH JICHCTBUSMHU.

OByaeHne YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyaJU3UpOBaTh MPOOJEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEEIIATh LU JIEeATENbHOCTH, 3a7aBasi mapaMeTpbl U KPUTEPUU UX JTOCTHIKEHUS,
COOTHOCHUTH PE3yJbTaThl ACATEILHOCTH C IIOCTABICHHBIMH LIEISMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHHWIA MPHUEMBI JIOTUYECKOTO MBIIIJICHHUS — BBIICISTD
XapaKkTepHbIe TMPU3HAKH TOHITHA W YCTaHABIMBATh HMX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE TIOHATHUSA 11 00BSICHEHUS OTACIBHBIX (DAaKTOB U SIBJICHUI;

BbIOMpaTh OCHOBAHMS WU KPUTEPUU JIA KIACCU(PUKALMK BEHIECTB U XUMHUYECKHUX
pEaKLNiA;

YCTaHaBJIMBATh NPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEK/Y N3Y4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE PACCYKICHUsS (MHIYKTUBHbBIC, JEIyKTHUBHBIC, MO aHAJIOTHH),
BBISBJISTH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B  PACCMAaTPUBAEMBIX  SIBJICHHSIX,
(GbOopMyIIMpOBaTh BHIBOJBI M 3aKITIOUCHHUS,

NPUMEHATh B TIPOIECCE TO3HAHWA, HCIOJb3yeMble B XHWMHUU CHUMBOJINYCCKHUE
(3HAKOBBIE) MOENHU, MPEOOPa30BbIBATH MOJAEIbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK
(cuMBOJ) 3MeMeHTa, XUMUYECKas (Qopmysa, ypaBHEHHE XHUMHUYECKONW peakiuuud — IMpU
pelleHnr Y4YeOHBIX MO3HABATENbHBIX U MPAKTUYECKUX 3a/ay, MPUMEHSITh Ha3BaHHbBIC
MOJIETIbHBbIE TIPEACTABICHUS JUIS BBISIBICHUS XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX
BELIECTB U XUMHUYECKUX PEAKLINM.



2) 0a30oBbIe HCCIeI0BaTEIbCKHE JeiiCTBUA:

BJIa/IETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHMS BEIIECTB U XUMUYECKUX PEaKIIUH;

dbopMynMpoBaTh LEIM M 3aJladyd KMCCIEOBAaHUsS, HCIOJIb30BaTh IOCTaBJICHHBIE W
CaMOCTOSATENbHO CHOPMYIMPOBAHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTa MO3HAHUS U
OCHOBBI i1 (DOPMHUPOBAHUSI TUIOTE3bI IO TMPOBEPKE NPABMIBHOCTU BBICKA3bIBAEMBIX
CYXKICHH;

BJIa/IETh HABBIKAMU CAMOCTOSITENIFHOTO TUIAHUPOBAHUS U MPOBEACHUS YUYEHUUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBaThH yMEHHsS HaOMI0laTh 3a XOJIOM Ipoliecca,
CaMOCTOSITENIbHO TIPOTHO3UPOBATH €T0 Pe3ybTaT, (GOPMYyIUPOBATH OOOOIICHNUS M BBIBOIBI
OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHMS, COCTaBJISATH OOOCHOBAHHBIN
OTYET O IpOoAEIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUUYECKOM HCCIIEeN0BATENbCKON U MPOEKTHOW JESATEIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIFHOMY IMOMCKY METOJOB PELICHUS
MPAKTUYECKHX 3a71a4, MPUMEHEHHUIO Pa3IMYHBIX METOAOB MTO3HAHUSI.

3) pabora ¢ uHpopmaumeii:

OPUEHTHPOBATHCS B PA3IWYHBIX HMCTOYHHMKAX HWHGOpMAnuu (HAy4IHO-TIOMYJIpHAs
JUTEepaTypa XUMHUYECKOTO COJEp)KaHus, CIIpaBOYHbIE IMOCOOMs, pecypchl MHTepHeTa),
aHAIM3UPOBaTh MH(OPMAIMIO PA3IMYHBIX BUIOB U (HOPM TPEICTABICHUS, KPUTHICCKU
OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

(GopMynupoOBaTh 3aIPOCHl U MPUMEHSATh Pa3IUYHbIE METOJbI MPU MOUCKE U OTOOpE
nH(popmanuu, He0OX0IMMOM /1JIs BHIITOJIHEHHS YUEOHBIX 337]a4 OMPEIeIEHHOTO TUA;

npuoOpeTaTh  ONBIT  HWCIONB30BaHUSA  HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpaTh ONTHUMAIbHYIO (opMy mpenctaBieHus WHOOpMaIuu
(cxemsl, TpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

MCIIOJIb30BaTh HAy4YHBIM $3bIK B KAaueCTBE CPEACTBAa NMpU paboTe C XUMHUYECKOMH
uH(poOpMalMel: NPUMEHATh MEXIIpeaAMeTHbIe ((U3UYecKue U MaTeMaTHYEeCKUE) 3HAKU U
CUMBOJIBI, (HOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISAHOCTH.

OgyaeHne YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMM:

3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKJaeMOW TEeMbl B XOJA€ AHaiora W/Wiu
JUCKYCCHUH, BBICKAa3bIBaTh WUAEHU, (OPMYIUPOBATH CBOU NPEIOKEHHS OTHOCUTEIIHHO
BBITIOJTHCHUS TIPEJIOKEHHON 3a/1a4H;

BBICTYNIaTh C Mpe3eHTAllel pe3ylbTaTOB  IMO3HABATEIbHOM  JESTENbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMM IPU BBINOJHEHUU
XUMHUYECKOTO SKCHEPUMEHTa, NPAKTUYECKOM paboThl 1O MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alui y4eOHOro MmpoekTta U (OPMYIUPOBATH BHIBOJABI IO
pe3ynbTaTaM MPOBEAEHHBIX HCCIEAOBAHUM IMyTEM COTJIACOBAHUS TMO3ULUNA B XOJE
oOCyX/IeHHsI 1 0OMEHA MHEHUSIMU.



OBJajieHUe YHHBEPCAJbLHBIMH PeryasiTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSATENIbHO  IUIAHUPOBATh M OCYIIECTBJIATH  CBOIO  TO3HABATEIHHYIO
JESTEIbHOCTb, ONpeIeIIssl €€ IeNTU U 3a7a9i, KOHTPOJIMPOBATh U 10 MEepe HEOOXOAMMOCTH
KOPPEKTUPOBATh TpeIaracMblii aJTOPUTM JIEHCTBUI TPHU BBIMIOJHEHUU YYCOHBIX W
UCCIIeIOBATEILCKUX 3ajad, BeIOUpaTh Hanbosee 3(PGEKTUBHBIA CIIOCOO MX PEIICHUS C
Y4ETOM TTOTYICHUST HOBBIX 3HAHHUM O BEIIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEH JEATETbHOCTH HAa OCHOBE caMoOaHalu3a |
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudecKkasi XuMHUsh» OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUA O XMMHYECKOW COCTAaBISIONICH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUPA, POJIM XUMHUU B NMO3HAHUM SIBJICHUUN MPUPOJIbI, B POPMUPOBAHUU
MBIIUICHUS U KYJbTYPbl TUYHOCTH, €€ (QYHKIIMOHAILHON TPaMOTHOCTH, HEOOXOIUMOM 1Jis
pelIeHus] MPaKTUUYECKUX 3a7a4 U DKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO U IPUPOJHOM CPELE;

BJIAJICHUE CUCTEMOW XMMHMYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJATraroIne
MOHATUSL (XUMHMUYECKHI DJIEMEHT, aToM, JJIEKTpOHHas o000J0YKa aroMa, MOJIeKyJa,
BaJICHTHOCTh, DJIEKTPOOTPHUIIATEIIBHOCTh, XHMHUYECKasi CBsI3b, CTPYKTypHas (opmyina
(pa3BépHyTas M COKpall€HHas), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YTIIepOaHBIN
ckeneT, (GyHKIMOHANbHAS TPYIINa, paguKall, U30MEepUsi, H30MEPbl, TOMOJIOTUYECKUMN Psi]I,
FOMOJIOTH, YTJIEBOAOPOABI, KHCIOPOJ M a30TCOAEpPKAILIUE COCAUHEHUs, MOHOMED,
MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEIUWHEHMsSI); TEOPUU U 3aKOHBI
(Teopusi cTpoeHusi oprannyeckux BemecTB A. M. BytiepoBa, 3akoH COXpaHEHUsI MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKHUI A3bIK XUMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JIe)KAIME B OCHOBE NMOHUMAHUS NMPUYUMHHOCTH M CHUCTEMHOCTH XUMHYECKUX SIBIICHUU,
(aKTONOTUYECKHE CBEJACHHUS O CBOWCTBAaX, COCTaBe, TOJy4YCHHMH H 0O€30MacHOM
WCIIOJIb30BAaHUM BAKHEUINIUX OPraHUYECKUX BEHIECTB B OBITY W MPAKTUYECKOU
JESTEIIbHOCTU YEJIOBEKA;

chOpPMHUPOBAHHOCTh YMEHHMM BBISIBISATH  XapaKTepHbIE TNPU3HAKKA  TOHSTHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJB30BATh COOTBETCTBYIOIIKUE IIOHATHUS TIPU
ONMCAHUU COCTABA, CTPOCHMUS U NPEBPALICHUN OPTaHUYECKUX COCAUHECHUN;

c(OPMUPOBAHHOCTh YMEHHM UCIIOJIB30BaTh XWMHUYECKYIH) CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJISIDHBIX WU CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOW) (opmyn
OPraHMYECKUX BEIIECTB U YPABHEHHM XMMHUYECKHUX PEaKUWM, U3rOTAaBIMBATH MOJAEIU
MOJIEKYJ] ~ OpPTaHMYECKMX  BELIECTB Ui  WUIKOCTPAlMM  UX  XUMHYECKOTO |
IIPOCTPAHCTBEHHOI'O CTPOCHUS;



c(OPMHUPOBAHHOCTh yYMEHHH  YCTAHABIMBATh MPUHAUICKHOCTh  W3YYCHHBIX
OpPraHUYECKUX BEIIECTB MO UX COCTaBYy U CTPOCHHUIO K OINpeAeNEHHOMY Kiaccy/Tpyrie
COCIMHEHUH  (YIJIEBOJOPOIbI,  KHUCIOPOJ M  a30TCOJIEpKAlllU€  COEIUHEHUS,
BBICOKOMOJICKYJISIDHBIE COCIMHEHMsI), JaBaTh KM Ha3BaHUA [0 CHCTEeMaTHYeCKOU
Homenknatype (IUPAC), a Takxke NpuUBOAUTH TPUBHUAJIBHBIE HAa3BaHUSA OTJEIBHBIX
OpraHUYEeCKUX BELIECTB (3TUJIECH, MPOMNWIEH, AalEeTWIECH, 3TUJICHIJIMKOJb, IJIHIEPHH,
denon, dopManbaerua, aneTalbJeTU], MypaBbUHAs KHCJIOTA, YKCyCHas KHCJIOTa,
OJIEMHOBAasl KUCJIOTa, CTEAPUHOBAsl KUCJIOTA, TIIOKO3a, (PpyKTO3a, Kpaxmali, LEeJUII0NI03a,
TJIUIIMH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEICIATh BUIbl XUMUYECKON CBSA3U B OPraHUYECKUX
COEMHEHUAX (OJMHAPHBIE U KPATHBIE);

cOPMHUPOBAHHOCTh ~ YMEHHUS  MPUMEHSATH  TOJIOKEHUS  TEOPUH  CTPOCHUS
oprannveckux BemiecTB A. M. byrtnepoBa i oOBSCHEHHsSI 3aBUCHUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHSI MacChl BEILIECTB;

c()OpMHPOBAHHOCTh YMEHHUW XapaKTepU30BaTh COCTaB, CTPOEHUE, (pU3MUYECKUe M
XUMUYECKUE CBOMCTBA TUMUYHBIX MPEJCTABUTENCH pa3IMYHBIX KJIACCOB OPraHUYECKUX
BEIIIECTB (METaH, 3TaH, dTUJICH, MPOIUJIEH, aleTuieH, Oyraauen-1,3, metunoOyraauen-1,3,
O€H30J1, METAHOJI, ITAHOJ, YTHJICHTJIMKOJIb, TJIUIEPUH, (EHOJI, alleTaabJAeTul, MypaBbUHas
U YKCyCHasl KHUCJOTBHI, IJIIOKO3a, KpaxMall, IeJUTI0JI03a, aMUHOYKCYCHAs KHCIOTA),
WJUTIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKAY HHUMHM YPAaBHEHUSMH COOTBETCTBYIOIIHUX
XUMUUYECKUX PEAKIIUNA C UCTIOIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hOPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHHUKHU YTIEBOAOPOIHOIO ChIPbs
(HedTh, IPUPOHBIN Ta3, YTOib), CHOCOOBI UX NEPEPAOOTKH U MPAKTUUECKOE PUMEHEHHE
MPOJIYKTOB NEPepadOTKY;

c(hOpPMHUPOBAHHOCTh YMEHUHN MPOBOJUTH BHIYUCICHUS M0 XUMUUYECKUM ypaBHEHUSIM
(maccel, 00BEMA, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIA TNPOAYKTAa PEAKIUU I10
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEIICCTB WU MPOIYKTOB
peaKkinn);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX METOJAaX
HAay4YHOTO TO3HAHMS, HCIOJb3YeMbIX B XMMHUU TPHU HU3YUYCHUH BEIIECCTB U XUMHYECKUX
ABJICHUM (HAOJIOJIEHUE, W3MEpeHHe, OHKCIICPUMEHT, MOJEIUPOBAHHE), HCIOIH30BaATh
CUCTEMHbIE XMUMHUYECKHE 3HAHUS JJIs1 MPUHITUS PEUICHUA B KOHKPETHBIX >KHU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMECHEHUEM;

c(OPMHUPOBAHHOCTh YMEHUN COOJIOATh TMPaBWIA TOJB30BAHMUS XUMUYECKON
NOCYZI0M 1 J1abopaTOpHBIM 000PYAOBaHUEM, a TaK)Ke MpaBuiia OOpalleHHs ¢ BEUIECTBAMU
B COOTBETCTBUM C MHCTPYKLUSIMH MO BBITIOJIHEHUIO JJAOOPATOPHBIX XUMUUYECKUX OMBITOB;

c(hOpPMUPOBAHHOCTh YMEHHI MJIAHUPOBATH U BBIMOJIHATH XUMUYECKUN IKCIIEPUMEHT
(npeBpallieHrs: OPraHUYECKUX BEIIECTB IPU HAIPEBAHUM, MOJYyYEHUE ITUIIEHA U U3YUYEHUE
€ro CBOMCTB, KAUECTBEHHBIE PEAKIIMU OPTaHWYECKUX BEIIECTB, ACHATYpalus OENKOB MpPHU



HarpeBaHWM, I[BETHBIC pEAKIMU OCJIKOB) B COOTBETCTBHUU C TMpaBUJIAMU TEXHUKHU
0e30MmacHOCTH TpU OOpallleHUH C BEIIeCTBAMU U JIaOOpaTOPHBIM O0OpYIOBAaHUEM,
NPEICTaBIATh PE3YNbTAThl XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX Peakluid U (GOPMYIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIHTATOB;

cOPMUPOBAHHOCTh ~ YMEHHMM  KPUTHYECKH  aHAIU3UPOBATH  XMUMHYECKYIO
uH(OpPMAIIMIO, TOTYYaeMyI0 M3 Pa3HbIX MCTOYHUKOB (CpPEICTBa MAacCOBOM MH(pOpMaIuH,
WNHTepHET U Ipyrux);

c(OpPMHUPOBAHHOCTh YMEHHUI COOJIIO/IaTh MPaBHUJIA DKOJOTUYECKH IIEIECO00pa3ZHOTO
MOBEZICHUSI B OBITY M TPYJAOBOM JEATEIHLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3I0POBBS U
OKpY’)KAIOLIEW MPUPOJAHOM CpEllbl, OCO3HABATh OMACHOCTh BO3JCHCTBUS Ha KUBBIC
OpraHU3MBbl OINPEIETEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAasi cMbIca mokazarens [TIK,
MOSICHATh HA MpUMEpax CrnocoObl YMEHBIICHUS W TPENOTBpAIICHHUS WX BPEIHOIO
BO3JICMCTBHSI HA OPTraHU3M YEJIOBEKA;

U1 OO0Yy4aromMXCsli C OrPAHUYEHHBIMH BO3MOXXHOCTSIMU  3J0POBbSI:  YMEHHE
MIPUMEHSThH 3HaHUSI 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHUS BEUIECTB U XUMUYECKUX
SIBIICHMI;

JUISL CJICTIBIX M CJIA0OBUISIIMX OOYYaIOIIMXCS: YMEHHUE HCIIOJIb30BaTh pPebeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins uist 3anmucu XuMU4ecKux GopMyL.

11 KUIACC

[IpenMeTHble pe3yiabTaThl OCBOEHUs Kypca «OO0mas W HEOpraHUvecKas XHUMUS
OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKON COCTABJISIIONICH €CTeCTBEHHO-
HAay4YHOW KapTUHBI MHUPA, POJIM XUMHUU B MO3HAHHUH SIBJICHUUN MPUPOJIbI, B OPMUPOBAHUU
MBIIUICHUS U KYJbTYPbl TUYHOCTH, €€ (PYHKIIMOHATILHON TPaMOTHOCTH, HEOOXOUMOM J1JIst
peIIeHus] MPaKTUYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJIHOM Cpejie;

BJIAZICHUE CUCTEMOM XUMHYECKHX 3HAHWM, KOTOPas BKIIFOYAET: OCHOBOIOJIATAIOIINE
MOHATHS (XUMHUYECKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OpPOUTAIIA ATOMOB,
WOH, MOJIEKyJa, MOJIb, MOJIAPHBIA O00BEM, BaJEHTHOCTh, DJIEKTPOOTPHUIATEIBHOCTD,
CTENEHb OKHUCJIEHUS, XUMUYECKass CBsI3b (KOBaJCHTHAas, HWOHHAsA, METAJJIMYECcKas,
BOJIOPOJIHASI), KPUCTAJUIMYECKAs] PEHIETKA, THUIBI XUMHUYECKUX pEaKIui, pacTBop,
ANEKTPOJUTHI,  HEDJEKTPOJUTHI,  DJIEKTPOJUTHYECKAs  JUCCOLUALMS, OKHUCIUTEb,
BOCCTaHOBUTEJNb, CKOPOCTh XMMHUYECKOM pEaKIMKi, XUMUYECKOE PABHOBECHUE); TEOPUU U
3aKOHBI (TEOpHUsl AJIEKTPOJIUTHYECKON Jucconuanuu, nepuoanudeckuit 3akon JI. W.
MeHneneeBa, 3aKOH COXPaHEHHs MAacChl BEMIECTB, 3aKOH COXPAHEHHS M NpPEBpallCHUs
SHEPIrUU MPU XUMUYECKUX PEAKLHUSX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN SI3bIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JEXKallMe B OCHOBE TMOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XMUMHYECKUX SIBIICHUH, (DAKTOIIOTHUECKUE CBENIEHUS O CBOMCTBAaX, COCTaBE,



MOJIYYCHUHN U O€301aCHOM MCIOJIb30BaHUHM BAKHEUIITNX HEOPTAHMYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKON JIEATEIbHOCTH YEJIOBEKa;

c(hOPMUPOBAHHOCTh YMEHUM BBISBIATH  XapaKTepHble MPU3HAKU  TOHSATHUH,
YCTaHABIIMBaTh WX B3aMMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOLIME TOHATHUS TIpU
ONMCAaHUH HEOPTraHUYECKHUX BEIIECTB U UX MIPEBPALICHU;

c(hOPMHUPOBAHHOCTh YMEHHM HCIIOJIB30BaTh XUMHYECKYI) CHMBOJIUKY IS
cocTaBieHus] (GOpPMYyJT BEIIECTB W YPaBHEHUN XUMHYECKUX PEAKIUH, CUCTEMATHYCCKYIO
HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX HEOPTAHUUECKUX BEIIECTB
(yrapHslil ra3, yriieKMCIbIi ra3, aMMUaK, raiéHasi uU3BeCTb, Heraii¢Hasi U3BeCTbh, MUThEBAs
coJla, TUPUT U JPYTHeE);

c(hOPMHUPOBAHHOCTh YMEHUH ONPENEATh BaJCHTHOCTh M CTENEHb OKHUCICHUS
XUMUYECKUX DBJIEMEHTOB B COEAUHEHHUSIX PA3JIUYHOTO COCTaBa, BUJ XUMHYECKOM CBS3U
(KkoBaJIeHTHasi, WOHHAs, METa/VIMYECKas, BOJOPOJAHAs) B  COCAWHECHUSX, THUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHasA, MOJEKYJSpHAas, MOHHAs,
MeTaJlJTnYecKas ), XapakTep Cpeibl B BOJHBIX paCTBOPAX HEOPTAHUYECKUX COCAMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHMI YCTaHABIMBATH TMPUHAMICKHOCTh HEOPTaHUYECKUX
BEIIIECTB IO HX COCTaBYy K OMNpeAeIEHHOMY KIacCy/Tpynmne coeauHeHul (mpocThie
BEIIECTBA — METAUIBI M HEMETasUlbl, OKCHJbI, OCHOBAaHHUS, KHUCJIOTHI, amMdOTepHbIC
TUAPOKCUIIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKpPBIBATh CMBICI mepuoandeckoro 3akona JI. M.
MenneneeBa W JE€MOHCTPUPOBATH €ro CHUCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh BJEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX dJeMeHToB 1—4 mnepuonoB Ilepuonnueckoil CHUCTEMBI XUMHYECKHUX
anemeHToB JI. M. MenpesneeBa, UCHOb3Ys MOHATHS «S-, P-, d-3JIEKTPOHHBIC OpOUTATIY,
(QHEPTETUYECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH  WM3MEHEHHUS  CBOWCTB
XMMHUYECKUX 3JIEMEHTOB M HMX COCIMHEHHMM mo nepuoaaM u rpynnam l[lepmoamueckoit
CHCTEMBI XMMHUYECCKHMX dJIeMeHTOB [[. 1. MeHpaeneena;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBa HEOPTraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
T€HETUYECKON CBSI3M MEXKJY HEOPraHWYECKUMH BEIIECTBAMHU C MOMOIIBI YpPaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHl;

c(hOPMHUPOBAHHOCTh yYMEHHS KJIACCUPUIIUPOBATH XUMHUYECKHE PEAKIMH  TI0
pPa3TUYHBIM MPU3HAKaM (YUCITY U COCTaBY PEarupyrolux BEHIECTB, TEIIOBOMY 3 dexTy
pEeaKiMK, U3BMEHEHHUIO CTETIeHEN OKUCIIEHUS AJIIEMEHTOB, OOPaTUMOCTH PEaKlUu, YHaCTHIO
KaTaJIn3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABJISATh YpaBHEHUS PeakUUidl pa3IMyHBIX THUIIOB,
MOJIHBIE M COKpAIIEHHbIE YPaBHEHUS peaKMii HOHHOT'O OOMEHa, YUUThIBasl YCJIOBUS, MpU
KOTOPBIX 3TU PEAKIIMHU UAYT /10 KOHIIA;



c(OpMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIIUHU, TOITBEPKIAIONINE KaUeCTBEHHBIN
COCTAaB PAa3JMYHBIX HEOPraHWYECKHX BEIIECTB, PACIO3HABATH OIBITHBIM IYyTEM HOHBI,
PUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

c(hOpMHPOBAHHOCTh yMEHUMI pacKphIBaTh CYIIHOCTh OKHUCJIUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJIEHUSI JJIEKTPOHHOTO OanaHca 3THUX
peaKkuuu;

cOPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTH XHUMHUYECKOH
peakUMu OT pa3IMYHBbIX (PAKTOPOB; XAPAKTEP CMEIICHHS XUMHUYECKOTO PaBHOBECUS B
3aBUCHUMOCTH OT BHeIIHero Bo3aeicTeus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMUYECKHUE MPOLIECCHI, JeXKallue B
OCHOBE IPOMBINUICHHOI'O IIOJIYYEHMS CEpHOM KHUCJIOThI, aMMHaKa, a TaKke
c(OPMHUPOBAHHOCTH NPEACTABICHUN 00 OOMIMX HAYYHBIX MPUHIUIAX U HKOJIOTUYECKUX
npo0aemMax XMMHUYECKOTO MPOU3BOCTBA;

c()OPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYMCICHHS C MCIOJb30BAHUEM MOHSITHUS
«MaccoBas J0Jisl BEIIEeCTBa B PacTBOPE», OOBEMHBIX OTHOIIEHHM Ira30B MPHU XUMHYECKHX
peaklMsIX, MacChl BEUIECTBAa WM O0OBEMA ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJHOTO M3 YYACTBYIOLIMX B PEAKIMM BELIECTB, TEIUIOBOTO 3¢ dexTa
pEaKkIMM Ha OCHOBE 3aKOHOB COXPAHEHUS MACChI BEIIECTB, NPEBPALLICHUS U COXPAHEHUS
SHEPIHUY;

cOPMUPOBAHHOCTh YMEHUH COOJIIOJIaTh IMpaBWia TOJb30BAaHUS XHUMHUYECKOMN
MOoCy1I0M 1 J1abopaTOpHBIM 00OPYAOBAaHUEM, a TaKXKe ITpaBUiia oOpalleHus ¢ BellecTBaMu
B COOTBETCTBUU C MHCTPYKLMSIMU O BBITOJIHEHHIO JTA00OPATOPHBIX XMMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUI MJIAHUPOBATh U BBIMOJIHATH XUMUYECKUN IKCIIEPUMEHT
(pasnokeHue mepokcuja BOJOpOAa B MPUCYTCTBHM KaTaln3aTopa, OMPENEIICEHUE CPEJb
pPacTBOPOB BEILIECTB C IMOMOULIBIO YHMBEPCAIBHOIO WHIAMKATOPA, BIUSHUE PA3IMYHBIX
(bakTOpoOB Ha CKOPOCTh XMMHUECKON peaklUy, peaKMi HOHHOTO 0OMEeHa, KaueCTBEHHbIE
peakimu Ha cyib(har-, KapOOHAT- W XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUSI, pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/ad 1o Temam «Mertamib» U «HeMeramibl») B COOTBETCTBHM C
MpaBujaMU TEXHUKH O€30MAaCHOCTU NpH OOpaIllEHWH C BEIIECTBAMHU M JIaDOPaTOPHBIM
000pyJ0BaHUEM, TIPEJICTABIIATH PE3YIbTAThl XUMUYECKOTO IKCIIEPUMEHTA B (popMe 3anucu
YpaBHEHUH COOTBETCTBYIOLIMX peakuuii M (HOpMyIHpPOBaTh BBIBOJBI Ha OCHOBE 3THUX
pE3yNbTATOB;

chOPMUPOBAHHOCT ~ yYMEHHMH  KPUTHYECKH  aHAIU3UPOBATh  XUMHUYECKYIO
nH(pOpPMAaILIMIO, TOTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOM KOMMYHUKALIUH,
HNHTepHeT u npyrux);

c(hOpMUPOBAHHOCTh YMEHUI COOIIOaTh MpaBUJIa SKOJOTUYECKU LIETECO00pPa3HOTO
NOBEACHUS B OBITY U TPYAOBOU ACSATENBHOCTU B ILIENIAX COXPAHEHMSI CBOETO 3/I0POBbI U
OKpYXalollled MPUPOJHON cpefbl, OCO3HaBaTh OMACHOCTb BO3JCUCTBUS Ha >KHUBBIC
OpraHu3Mbl OIPEAEIIEHHBIX BEIIECTB, MOHMMAs cMbIca nokaszatens I[IJIK, noscHsaTe Ha



npuMepax CHocoObl YMEHBIICHHs W MPEAOTBpAIlCHHs MX BPEIHOTO BO3JEHUCTBUS Ha
OpraHM3M YEJIOBEKA,

g OOy4YaloIUXCsl C OTrPaHUYEHHBIMM BO3MOXXKHOCTSIMH  370POBbsSl:  YMEHHUE
IPUMEHATH 3HaHUsI 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U XUMHUECKUX
SIBJICHUU

IUIA CIETBIX W CHA0OBUIAMIMX OOYYaIOlUXCS: YMEHHE HCIOIb30BaTh pelbepHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins nns 3anucu XxuMudeckux (Gopmyit.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBOo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI Konrpoabnusie | Ilpakruueckue
n/n Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcbl

Paznea 1. Teoperuyeckue 0CHOBBI OPraHUYECKOM XUMUM

bubmuorexa [JOK
11 [Ipenmer oprannyeckoil Xumuu. Teopust CTpoeHUs 9 https://edsoo.ru/

' opranndeckux coenquHeHui A. M. bytieposa bubnuorexa PEL
https://resh.edu.ru/

Wroro no pazneny 2

Pa3nea 2. Yraesogopoasl
bu6mmoreka [IOK

2.1 [IpenenbHbIE YTIE€BOAOPOABI — aJKAHBI 2 https://edsoo.ru/
bu6mmoteka PEIL
https://resh.edu.ru/
bu6mmoreka [JOK

29 HenpenenbHble yrieBoa0pOIbl: aJKEeHbI, AIKAIUEHBI, 6 1 https://edsoo.ru/

' AJIKMHEI bubGnuoreka PEIII
https://resh.edu.ru/
bu6mmoreka [JOK
https://edsoo.ru/

2.3 ApoMaTn4ecKue yriieBoa0pOIsl 2 Erbanorexa PELLL
https://resh.edu.ru/
bu6mmorexa [IOK

94 [TpupoHbIe HCTOYHUKH YTIIEBOIOPOIOB U MX 3 1 https://edsoo.ru/

' niepepaboTKa Bu6moreka PEIII
https://resh.edu.ru/

Hroro no pasneny 13



https://edsoo.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/

Paznen 3. Kuciopoacoaep:xamnue opranniecKue coeuHeHNs

bu6mmoreka [IOK
https://edsoo.ru/
3.1 Cruptel. Denon 2 ErGanorexa PELLL
https://resh.edu.ru/
bubmuoreka [JOK
https://edsoo.ru/
2 A .K . 7
3 abpaeruasl. Kap6onossie kucnothl. CaoxHbIE d(hUpPbI Euanorexa PEILI
https://resh.edu.ru/
bubmuorexa [JOK
https://edsoo.ru/
3.3 YIIeBOIE! 3 Bubnuorexa PEILL
https://resh.edu.ru/
Utoro no pazneny 12
Pa3znen 4. A3oTcoaeprkaniue oprannyeckue coeIuHeHus
bubmuorexa [JOK
4.1 Awmunbl. AMUHOKHACIIOTEL. benku 3 gﬁgiggg:i;ggm
https://resh.edu.ru/
Hroro no pasneny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS
bu6mmoreka [IOK
https://edsoo.ru/
5.1 ITnacrmaccel. Kayuyku. Bonokna 2 P
https://resh.edu.ru/
5.2 PesepBHbIe ypoku 2
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://edsoo.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/

11 KIIACC

Ne
n/n

HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbl

KoanyecTBo 4acosB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchl

Paszgea 1. Teoperuueckue 0CHOBbI XUMHH

11

Crpoenue atoMoB. Ilepuonnueckuii 3aKoH 1
ITepuoanueckas cucrema XuMHYECKUX AeMeHToB Jl. U.
Menneneena

bu6mmoreka [IOK
https://edsoo.ru/

bubauorexa PEI
https://resh.edu.ru/

1.2

CTpOGHI/IC BCIICCTBA. MHOFOO6pa3I/IC BCIICCTB

bu6mmoreka [IOK
https://edsoo.ru/

bub6anorexa PEIL
https://resh.edu.ru/

1.3

XUMUYECKUE PEAKIIUU

bubmuorexa [JOK
https://edsoo.ru/

bubmaunorexa PEI
https://resh.edu.ru/

Hroro no pasneny

13

Pasnen 2. Heoprannueckasi xumusi

2.1

MeTtaibl

bu6mmoreka [IOK
https://edsoo.ru/

bub6anorexa PEIL
https://resh.edu.ru/

2.2

Hemeramsl

bu6mmoreka [JOK
https://edsoo.ru/

Bbubmmoreka PEII
https://resh.edu.ru/

2.3

CBs3b HCOPTraHUYCCKUX U OPTraHNYCCKUX BCIICCTB

bu6mmoreka [IOK
https://edsoo.ru/
bub6anorexa PEIL



https://edsoo.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://edsoo.ru/

https://resh.edu.ru/

Hroro no pazueny 15
Pasznea 3. Xumusd u :Ku3HbL
bubmuoreka [JOK
https://edsoo.ru/
3.1 XuMu 1 KA3Hb 4 EuGanorexa PEILI
https://resh.edu.ru/
3.2 PesepBHbIe ypoku 2
Utoro no pazneny 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoxa KounTtpoJubHbie IIpakTHyeckune | H3yYe€HH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI b
pecypchl
[IpenMeTt opraHuyecKkoil XuMuu, e€ Bubmoreka [TOK
1 BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE. 1 https://edsoo.ru/
Teopust cTpoeHUsI OpraHUYECKUX COCAMHEHUM bubnuorexa PEIL
A.M. Bytieposa, €€ OCHOBHBIE HOIOKEHHS. https://resh.edu.ru/
[IpencraBnenue o KiacCUPUKALNHA bubnmorexa [IOK
opraHuyeckux Beuects. Homenknatypa https://edsoo.ru/

2 (cucremaTtuyeckasi) ¥ TPUBHAIbHBIC Ha3BAHUS . Bubmuorexa PEILI

P https://resh.edu.ru/
OpTraHWYECKUX BEIECTB

bu6nuorexa [IOK

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUMA https://edsoo.ru/
3 a1 1 bubnuorexka PEIL
P https://resh.edu.ru/
bu6nuorexa [IOK

MeraH 1 3TaH — INPOCTEUIINE ITPEACTABUTENHN hitps://edsoo.ru/

4 ATIKAHOB 1 bubnuoreka PEIL
https://resh.edu.ru/
but6mmorexa [IOK
https://edsoo.ru/

5 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 Bubmmortexa PEILL

https://resh.edu.ru/



https://edsoo.ru/
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https://resh.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/

OTuUJIEH U IPOIUIIEH — IpocTeiine

but6mmoreka [IOK
https://edsoo.ru/

6 bubnuotexa PEIL
MPEJICTABUTEIIN AJIKEHOB https://resh.edu.ru/
but6mmoreka [IOK

Ipaktuueckas pabora Ne 1. «[lomyuenue https://edsoo.ru/
! ATHJICHA ¥ U3yYCHHE €T0 CBOMCTBY Eggg?ﬁ;:ﬁ Z(lj)lfiuul
bubmuorexa [JOK

Anxanuensl. byraguen-1,3 u metunOyraaueH- https://edso0.ru/
8 1,3. IlonydeHre CHHTETHYECKOTO KaydyKa 1 Bubmuorexa PEIL
pEe3UHBI https://resh.edu.ru/
bubmnoreka IIOK

AJIKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, https://edso0.ru/
9 TOMOJIOTUYECKUH psill. ALETHIEH — bubmmotexa PEII
NPOCTEHIINN TPEACTABUTEIb ATKUHOB https://resh.edu.ru/
bubanoreka LIOK

Brrancnenus mo ypaBHEHUIO XUMHUECKOM https://edsoo.ru/
10 P — but6mmorexa PEI
P https://resh.edu.ru/
bu6nuorexa [IOK

Apensl: 6en301 1 Tomyosn. TOKCHYHOCTD https://edsoo.ru/
11 ADCHOB bubnuorexa PEIL
P https://resh.edu.ru/
bubnunorexa LIOK

[eHeTHYecKast CBSI3b YIIIEBOIOPOJIOB, https://edsoo.ru/
12 7 P bubmuorexa PEIL

MMpUHAJIC)KAIINX K pa3JIMYHBIM KjiacCaM

https://resh.edu.ru/
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https://edsoo.ru/
https://resh.edu.ru/
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[TpuposHbIE HCTOYHUKH YTIEBOJAOPOIOB:

but6mmoreka [IOK
https://edsoo.ru/

13 NPUPOHBII ra3 U MOMYyTHbIE HE(QTIHBIE Ta3bl, bubnuorexa PEIII
HE(Th U IPOIYKTHI €€ TepepaboTKu https://resh.edu.ru/
but6mmoreka [IOK
14 MPUPOJIHBIN ra3 U MOMYTHRIE HETSIHBIC Ta35l, Bubmmorexa PEILL
HE(Th U MPOIYKTHI €€ TIepepadoTKU https://resh.edu.ru/
bubmuorexa [JOK

KonTponpshas padora 1o pasuen https://edsoo.ru/
15 «anle)Boz{o 0)1pbl» ’ g bubmoteka PELLL
p https://resh.edu.ru/
bubmnoreka IIOK

[IpenenbHBIC 0OTHOATOMHBIC CITUPTHI: METAHOJI https://edso0.ru/
16 1 3TaHoia. BonopoaHas cBsizb. MHOTOATOMHBIE bubnuoreka PEIL
CIMPTHL: STUICHTIMKOb U TIIUIICPHH https://resh.edu.ru/
bubanoreka LIOK

®DeHo: CTPOCHHE MONIEKYIIbI, PU3NYEeCKUe U https://edsoo.ru/
17 XUMUYECKHE CBOWCTBA, TPUMCHCHHE bubmorexa PEIL
> 1P https:/resh.edu.ru/
bu6nuorexa [IOK

Anpneruapl: GopManbAeTUT U alleTaIbACTH/I. https://edsoo.ru/
18 AmeToH bubnuorexa PEIL
https://resh.edu.ru/
bubnunorexa LIOK

OIHOOCHOBHEBIE TpeIeNTbHBIC KapOOHOBEIC https://edsoo.ru/
19 bubmuorexa PEIL

KHCJIOTBI: MypaBbHUHAA U YKCYCHaA

https://resh.edu.ru/
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[TpakTuyeckas padora Ne 2. «CBoiicTBa

but6mmoreka [IOK
https://edsoo.ru/

20 o bubmuoreka PEIIL
pacTBOpa YKCYCHOM KHCIIOTBI https://resh.edu.ru/
but6mmoreka [IOK
CreaprHOBas U OJICMHOBASI KMCIIOTHI, KaK https://edsoo.ru/
21 MPEJICTABUTENIN BBICIIUX KAPOOHOBBIX KHCIIOT Eubmaorexa PEILI
https://resh.edu.ru/
bubmuorexa [JOK
MpbL1a Kak COJIM BBICIIAX KapOOHOBBIX KHCIIOT, https://edsoo.ru/
22 UX MOIOIIIee ICHCTBHE bubmorexa PELL
mee A https://resh.edu.ru/
bubmnoreka IIOK
CrnosxHbIe 3(DUPBI KaK MPOU3BOIHBIC https://edso0o.ru/
23 KapOOHOBBIX KUCIIOT. [ " MAPOIH3 CI0KHBIX bubnuorexa PEIL
3 HUpOB https://resh.edu.ru/
bubanoreka LIOK
. https://edsoo.ru/
JKupel: rupoans, IpuMeHEeHHE,
24 6Hor.1)10rnq:cplca;1 ons 'KHPOB bubmorexa PEIL
p p https://resh.edu.ru/
bu6nuorexa [IOK
VYraeBoabl: cOCTaB, KiIaCCH(DUKALIHA. https://edso0.ru/
25 Baxueiiiune npeacTaBuTeNu: TI0K03a, Bbubnuorexa PEIL
bpyxTO3a, caxapo3a https://resh.edu.ru/
bubnunorexa LIOK
https://edsoo.ru/
Kpaxmair u 1ienmroiio3a Kak Ipupo HbIe
26 P pup Bubnuorexa PEIIL

MTOJIMMEPBI

https://resh.edu.ru/
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KonTponbHas paboTa mo pazueny

but6mmoreka [IOK
https://edsoo.ru/

27 «Kucnopoacoaep:xaiiue OpraHuyecKue bu6muoreka PEII
COEIMHEHND https://resh.edu.ru/
but6mmoreka [IOK

https://edsoo.ru/
28 AMWHBI: METHUIAMWH U aHUJIUH but6mmorexa PEII
https://resh.edu.ru/
bubmuorexa [JOK

AMHHOKHCJIOTHI KaK aM(pOTEepPHBIC https://edsoo.ru/
29 OpPTaHWYECKHUE COCTUHEHUS, X Bubnuorexa PEII
Ouoaoruueckoe 3HaucHue. [lenTumapt https://resh.edu.ru/
bubmnoreka IIOK

benku kak mpupoaHbIEe BEICOKOMOJIEKYIISPHBIE https://eds00.ru/
30 COCI[I/IHGHI/I}Ip P yIop bubmuorexa PEII
https://resh.edu.ru/
bubanoreka LIOK

OCHOBHEBIE TTOHATHS XUMHH https://edsoo.ru/
31 BBICOKOMOJIEKYJISIPHBIX COETMHEHUI bubmmorexa PEII
https://resh.edu.ru/
bu6nuorexa [IOK

OCHOBHEBIE METOJZbl CUHTE3a https://edsoo_ru/
32 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI. bubnmnoreka PEILI
[TnacTmaccel, KayuyyKH, BOJIOKHA https://resh.edu.ru/
bubnunorexa LIOK

https://edsoo.ru/
33 PesepBHEI ypok. Xumus B Mmupe npodeccuii bubmuorexa PEIL

https://resh.edu.ru/
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PesepBHelit ypok. O6001ICHHE U
cucTeMaTu3aIusg 3HaHui

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KoHTpoJbHbIe IIpakTH4eckue
n/n Bcero U3YYeHU s oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [JOK
XUMHUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs https://edso0.ru/
! KOH(UTYpalusi aTOMOB . Bubmaoreka PELI
https://resh.edu.ru/
[Tepuoanueckuii 3akoH u [leprnoanueckas bu6moreka LIOK
crucTeMa XUMMHUYeCKuX amemMeHToB [1. 1. https://edsoo.ru/
2 MenneneeBa, X CBI3b C COBPEMEHHOM . Bubmzorexa PELI
. ’ https://resh.edu.ru/
TEOpHUEH CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHX DJIEMEHTOB U UX COSTMHEHUH 10 bubnnoreka [IOK
rpyIIaM U nepuojaam. 3HauyeHue https://edsoo.ru/
3 MMEPUOIMYECKOr0 3aKOHA U CUCTEMBI . Bubmzorexa PELI
P https://resh.edu.ru/
XUMHYECKHX d1eMeHTOB J[.J. MeHaeneeBa B
pPa3BUTHHU HAYKH
) bubanoreka [IOK
4 BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM 1 bub6anorexa PEIL
cBsi3u. BoopogHast cBsI3b https://resh.edu.ru/
BaleHTHOCTB. DIeKTPOOTPHIIATENBHOCT. bubanoreka IIOK
Crenens okuciieHns. Bemecrsa https://edsoo.ru/
S 1 bubmaunorexa PEI

MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHUS

https://resh.edu.ru/
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[TonsaTue o nucnepcHbIX cucteMax. IcTHHHBIE

bu6mmoreka [IOK
https://edsoo.ru/

6 M KOJUIOUJIHBIC PaCTBOPHI. MaccoBas noas Bbuomuotexa PEILI
BEIIIECTBA B pacTBOPE https://resh.edu.ru/
Knaccugukarus 1 HoMeHKIaTypa bub6nmnorexa IIOK
HEOPraHWYECKUX CoeIMHEHUM. [ eHeTnueckas https://edsoo.ru/

! CBSI3b HEOPTaHUYECKHX BEIIECTB, PA3TMYHBIX Eu6morexa PEIII

’ https://resh.edu.ru/
KJIACCOB
KJIaCCI/I(l)I/IKaHI/Ii[' XUMHUYECKHUX peiuculxm B Bu6muorexa LIOK
HEOPTaHMYECKOH M OPraHNIeCKON XUMHUHU. https://edsoo.ru/

8 3aK0oH COXpaHEHUsI MAaCChl BEIIECTB; 3aKOH Bubmuoreka PEIII
COXpPaHEHHsI U TIPEBPALICHUS YHEPTUU TIPH https://resh.edu.ru/
XUMHUYECKHUX PEAKIIHSIX

bubmuorexa [JOK
CxopocTb peakiun. O6paTuMble peaKIi. https://edso0.ru/

o XHUMHYECKOE PAaBHOBECHE bubnnorexa PEIL
https://resh.edu.ru/
bu6mmorexa [IOK

[Tpaktuyeckas padora Ne 1. «Bausaue https://edso0o.ru/

10 pa3uuYHbIX (PAKTOPOB HA CKOPOCTH Bu6mmortexa PEILL
XUMHYECKON PEaKIuny https://resh.edu.ru/
DnekTponuTrdeckas auccounanus. [lonstue bubmoreka [IOK
o0 BojopoHOM nokasarene (pH) pactsopa. https://edsoo.ru/

1 Peaknuu nonnoro oomena. ['maponus Bubmoreka PELLL

) https://resh.edu.ru/
OpPTaHWYECKUX ¥ HEOPTaHMYCCKHUX BEIICCTB
bu6mmorexa [IOK
OKHCITUTENBHO-BOCCTAHOBUTENBHBIE PEAKITUH. https://eds00.ru/
12 [TonsiTre 00 AIEKTPONH3E PACIIaBOB U bubmuortexa PEII

pPacTBOPOB COJEN

https://resh.edu.ru/
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KonTponbras pabota mo pazueny

bu6mmoreka [IOK
https://edsoo.ru/

13 bu6nmoreka PEIL
«TeopeTndeckre OCHOBBI XUMHUM
https://resh.edu.ru/
Mertauibl, ux nosnoxenue B [leproanueckoit
CHCTEME XUMUYECKuX 3emMeHToB [1. 1. Bu6muorexa LIOK
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS https://edsoo.ru/
14 atomoB. O0mue hu3nyecKue CBOKWCTBa BuGnuoreka PEIII
MeTa/1oB. CIulaBbl METAJLIOB. https://resh.edu.ru/
DIEKTPOXUMUYCCKUN Psifl HAPSKCHHMA
METAaJLJIOB
. . bubnuorexa [IOK
XUMHYECKHE CBOMCTBA BAXKHEHIIINX METAILJIOB https://eds00.ru/
15 (HaTpUid, KWK, KaJIbIIWA, MarHuu, Bubmuorexa PEIL
AIIOMHUHUIN) U UX COEIMHECHHM https://resh.edu.ru/
bu6mmoreka [JOK
XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX https://edsoo.ru/
16 R — bu6nuoteka PEII
https://resh.edu.ru/
bu6mmoreka [JOK
XUMHUYEeCKHE CBOMCTBA IIUHKA, XKeJle3a U UX https://edsoo.ru/
17 COeTMHe M bu6nuotexa PEIII
https://resh.edu.ru/
bu6mmoreka [JOK
[TpakTruyeckas padora Ne 2. "Perenune https://edso00.ru/
18 AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnuorexa PEI

«MeTamiael»"

https://resh.edu.ru/
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Hewmeramnsl, ux nonoxenue B [leprnoanueckon

bu6mmoreka [IOK
https://edsoo.ru/

19 CHCTEME XUMHYCCKHUX deMeHToB J]. H. bubanorexa PEII
MeHeneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB https://resh.edu.ru/
bu6mmoreka [IOK
du3nyeckue CBOMCTBA HEMETAJLIIOB. https://edso00.ru/
20 AJoTponusi HeMETaIoB (Ha IpUMeEpe bubmuorexa PEII
KUCIIOpOJIa, cepsbl, hochopa u yriaeposa) https://resh.edu.ru/
bubmuorexa [JOK
XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPHI U UX https://edsoo.ru/
21 R —— bubnuorexa PEIL
https://resh.edu.ru/
bu6mmoreka [IOK
XuUMHYECKUEe CBOMCTBA a30Ta, hocodpa u ux https://edsoo.ru/
22 COMHEHHi bubnuorexa PEIL
https://resh.edu.ru/
bu6mmoreka [IOK
XUMHYEeCKUE CBOWCTBA yriepoia, KpeMHHUS U https://eds00.ru/
23 UX coequHeHuil. [IpumMenenne BaKHeNImmx Bubimoreka PEIII
HEMETAJIOB M MX COEIMHEHUI https://resh.edu.ru/
O606IIIeH e  CHCTEMATH3AIHS 3HAHUH 110 bu6moreka LIOK
teme «Hemerannsly». Beraucnenus mo https://edsoo.ru/
24 YpaBHEHUSM XUMHYECKHUX PEaKINid 1 Bubmzorexa PELI
https://resh.edu.ru/
TEPMOXUMHUYECKHE PACUETHI g
bu6mmoreka [JOK
[Ipaktuueckas padota Ne 3. «Pemenue https://edso0.ru/
25 SKCIICPUMECHTAJIBHBIX 3a1a4 IO TEME Bubnuoreka PEIILI

"Hemetamisl"»

https://resh.edu.ru/
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KonTponbras pabota mo Temam «MeTamuib» u

bu6mmoreka [IOK
https://edsoo.ru/

26 «HeMETAIILD bu6nmoreka PEIL
https://resh.edu.ru/
bu6mmoreka [IOK

Heopranwndeckue u opraHMuecKrue KUCIOTHI. https://edso0.ru/

27 Heopranudeckue u opraHnuecKre OCHOBAHUS bubmmorexa PELIL

https://resh.edu.ru/
AMdoTepHbIC HEOPraHUYECKHE U Bubmorexa IIOK

OpraHWYecKue coequHeHus. [ eHeTnueckas https://eds00.ru/
28 CBSI3b HCOPraHUYECKHUX U OPTaHUYECKUX bubmorexa PELIIL
P p https:/resh.edu.ru/

BEILIECTB

bu6mmoreka [IOK

Posb xuMuH B 00€CIIEYeHHH KOOI HIECKOMH, https://edsoo.ru/
29 SHEPreTHYCCKOM M MUIEBON OE30MaCHOCTH, bub6anorexa PEIL
Pa3BUTHH MEIUIIAHBI https://resh.edu.ru/
bu6mmoreka [IOK

[IpencraBienust 06 0OIIMX HAYYHBIX https://edsoo.ru/
30 MIPUHIUIIAX [IPOMBIILIEHHOIO MTOIYYeHUS bubnuorexa PEI
BOKHEHIIINX BEIIECTB https://resh.edu.ru/
bu6mmoreka [JOK

https://edsoo.ru/

31 YennoBek B MUPE BELIECTB U MAaTEPHAIIOB bubnmorexa PEL
https://resh.edu.ru/
bu6mmoreka [JOK
https://edsoo.ru/

32 XuMHS ¥ 3J0pOBbE YEIIOBEKA Bbubmmoreka PEIIL

https://resh.edu.ru/
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33 PesepBHblil ypok. Xumus B Mupe npodeccuii 1

34 PesepBHEI ypOK. O606i].[€HH€ u 1
CHCTeMaTH3allus 3HAHUH.

OBLIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MHNPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA
o Xumus, 10 xnacc/ I'abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A., AKIIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBeieHne»
o Xuwmwus, 11 xnacc/ 'abpuensa O.C., Octpoymo N.I'., Cnagkos C.A., AKITMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenne»
e Tabmuupl: [Tepuoauueckas cucremMa xumudeckux neMenToB J.M. Menneneena,
Ta0JIuUIla PACTBOPUMOCTH, FIEKTPOXUMUYECKUHN Psii HAIPSKEHUS METaJJIOB

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Xumus (6a30BbIli ypoBeHb). Peanusanus tpeboBanuii ®I'OC ocHOBHOro 00IIero 00pa3oBaHUS:
MeToaudeckoe nocodue s yuurens / Kasepuna A. A., [luuyruna I'.B.; nox pex. I'. B. [luuyrunoii. M.
: ®I'BHY «MHCcTUTYT cTpaTeruu pa3Butusi oopasoanus PAOy», 2022. 81 c.: un.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur
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