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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanmbHOTrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit Denepanumy, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONM MPOTPAMMBI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DeAepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOM ctangapTe COO, ¢ yuérom KoHuenuuu npenogaBanus yueOHOTo
npeaMera « XuMus» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit denepanuu,
pealn3yIoX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKEHUN
«Crparerun passutusa BocnuTanus B Poccuiickon @enepannu Ha niepuona a0 2025
rona» (Pacnopsixenue IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1ielt crpaTteruy 00y4ueHus, BOCIUTaAHUS U Pa3BUTHS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbHble monoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTU IIENEH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMH
o011eo0pa3oBaTeIbHON OpraHU3alUuM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpUIAIOLIMM 3TallOM peajlu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpPhI
YEJIOBEKa, a TAKKE 3KOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TIpUPOJHOMN cpene. Peanusyercss xumuyeckoe oOpa3oBaHHe OOydarolIUXcsl Ha
YPOBHE CpeTHEr0 00111eT0 00pa30BaHUs CpeICTBAMHU YU4EOHOTO MpeIMeTa « X UMHUS,
COJIEp>)KaHUE M TIOCTPOCHHE KOTOPOTO OIPEAEIEHBI B MPOTrpaMMe IO XHUMHH C
y4€ToM crnenuPuKkd HayKd XUMHUH, €€ 3HAYCHUS B TO3HAHWHM TPUPOJIBI U B
MaTepHalbHOW XKU3HU OOILECTBA, a TAKXKE C YUYETOM OOMIMX LENeH U MPUHIHUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTIPAaeT 0COOyI0 poJib B
COBPEMEHHOW IMBMJIM3AIMK, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIICHUS, B
CO37laHHE LIEIOCTHOrO MPEACTABJICHUSI 00 OKPYXKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (hOpMHUpPYEeTCsl B XMMUU Ha OCHOBE NMOHHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAayKaMHu, XUMHS CTalla
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOIUMBIM YCIIOBHEM YCIIEILIHOTO
TpyJla W >KM3HM KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBliEHa Ha pEIICHUE
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHUECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YYECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 UM JJIsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUECHTUPOB, YCICIIHOTO BKJIIYEHUS B JKU3Hb COLIMYMa, MPOJOJIKCHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4eckon xumuu. POpMHUPOBaHUE JAHHOM CHUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera o0ecnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XuUMus» c@opMuUpoBaHa B MpOrpaMMe IO XMMHUHU Ha OCHOBE
CUCTEMHOI'O TOJXOJa K U3yYEeHHI0O YydeOHOro Marepuaja U OO0yCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHUS OPraHUYeCKUX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIEKTPOHHBIX
IpeICTaBICHNUI O CTpoeHHnH BeriecTB. CBeeHus 00 N3ydyaeMbIX B Kypce BEeLIeCTBaxX
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coenuHeHMM. B Kypce  OpraHMyeckor XUMHHM  [OJIY4arOT  Pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKOUN PEaKIIUH.

[Tox HOBBIM yriaoM 3peHHss B mpeameTe «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYaromuMCsl MPEJOCTABIISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKXKE O XUMUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs A0TONHsIeTCs B Kypcax 10 u 11 kimaccoB anemeHTaMu
CoZlep KaHMs, UMEIONMMA KYJIbTYPOJOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XMMHUH C APYTHMH HayKaMmw,
PacKphIBaIOT €€ POJib B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XHMUEH,
KPUTHYECKHA OCMBICITMBATH HHPOPMAITHIO ¥ IPUMEHSATH €€ /ISl IOTIOJTHEHUS 3HAHUH,
pelIeHUs] MTHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3a7a4. B
[EJIOM COJIEp’)KaHue y4eOHOro mpeamera «XUMHUsS» JaHHOTO YPOBHS H3YUYEHUS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYJAFOIINXCS MAPOBO33PEHUCCKON OCHOBBI
JUIST TIOHUMaHusT (PHIIOCOPCKUX WAEH, TaKWX KakK: MaTepualibHOE €IWHCTBO
HEOPTaHWYECKOTO U OPTaHNIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHHUEM, II03HABAEMOCTh MIPUPOIHBIX SIBICHHUM TyTEM IKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEUYHN MEXKIy HOBBIMU (DaKTaMHd € TEOPETHUYECKUMU
MIPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX TpoOieMm, a
TaKKe Mpo0JIeM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4Jaronuxcss MPUHIATHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COepKaHUSI H TOCTPOSHHUS TIpeAMeTa MPEeayCMaTpuBalOT (HOPMHUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MMEIONTUX 0a30BOC 3HAYCHHE JIJIST PA3ITMIHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs Tpo0ieM, TOWCKa, aHamm3a W 00pabOTKu
uHopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHYECKOW U
WCCJICIOBATEIILCKOW JICITEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mnpakTuke mnpemnojgaBaHWs XWMHM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPHU OMPEICICHUH
COJIEPKATEIIbHOM XapaKTePUCTUKH IIeJIed W3y4YCHHS MpeaMeTa HalpaBICHHEM
MIEPBOCTCTICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUYECKON
NESATETLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOUYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LEJIEH U3y4YEeHUs
MIpeIMETa SIBISIETCS BITOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHHUsl IJIaBHBIMHM LEISIMU W3Y4YEHUs IpeaMmeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBistrOTCA:

o (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIAMEHTAIbHBIE 3aKOHBl U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHSA U CTAaHOBJICHUSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINI, HEOOXOIUMBIX JUIsl IPUOOPETEHUSI YMEHU I
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, HMMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e30MmacHOro o0paIieHus ¢ BeIIeCTBAMM.

Hapsigy ¢ atumMm, conep:kaTelibHasi XapaKTepUCTUKaA LeJed U 3aa4 U3y4YeHHUs
IpeIMETA B IPOrpaMMe 10 XUMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMH TPHUOPUTETAMU B CHUCTEME cpefHero obmiero obpazoBanusi. CeromHs B
IpEnoAaBaHUM XUMHUH B OOJIbIIEH CTENIEHH OTIAETCS NPEANOYTEHUE TPAKTUUECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30oBaTEIbHOM OpraHu3aliy, BIIAJCIOIIEr0 HE HabOpOM
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CHOCOOAMHM W YMEHHUSMHU
aAKTUBHOTO MOJYYEHHUs 3HAHUI U IPUMEHEHUS UX B PEAIBHOM KU3HU JUISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBA3U ¢ 3TUM [IpU U3yYE€HUU NIpeIMETa « XUMUS JOMUHHUPYIOLIEE 3HAUCHHE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanrtanusi 00yJaronmxcsi K yCIOBUSIM TMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3aHHBIX C BEIIECTBAMHU M MX
PUMEHEHUEM;

dopMupoBaHre y OOyyaromMXcs KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MHQPOpMaLIUH,
HEOOXOUMBIX AJIs IPUOOPETEHNUS ONbITA JEATEIBHOCTH, KOTOPAst 3aHUMAET BaXKHOE
MECTO B INO3HAHWW XHMHH, & TAKXE JUIsl OLEHKH C IO3HMLIHMA 3KOJOTUYECKON
0€30MacHOCTH XapaKTepa BIMSHUS BELIECTB U XUMHUYECKHUX MPOLECCOB HA OPraHnu3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO IPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajlu3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHUE U pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAaHHE Yy OOyyaroumxcs YOSKIEHHOCTH B T'yMaHUCTHYECKOU
HANPaBIEHHOCTH XUMHUHU, €€ BAXXKHOW PONMM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUsl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHHs OIbITa
UCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEHICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yde6HOM maHe cpemHero oOmero oOpa3oBaHHUS MPEeAMET «XHUMHSD)
0a30BOro ypoBHSI BXOAMUT B COCTaB MpeaMeTHOM o0sacTi «EcTecTBeHHO-HAyUYHbIE
IpEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM yPOBHE
cpeaHero obiero oopazoBanusi, coctarisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Heemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYyYEHUH HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHennit A. M. BytnepoBa, e€ ocHOoBHbIE N0JI0KeHUs. CTPYKTYpHBIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaluu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpUBHAJIbHbIE Ha3BaHUs
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHHE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJIEJIMPOBAaHUE MOJIEKYJl OpPraHUYECKHX BEIIECTB, HAOIIONECHHE U OIMCAHHE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHuu (MJIaBjieHue, OOyriIuBaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKH psa. MetaH U 3TaH —
POCTEUIINE NPEICTABUTENN QJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMelleHuss M TOPEHHMs), HAXOXKACHWE B IMPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psJl. DTUIEH U MPONUIIEH —
NpPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHYECKHME CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMM, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyramuen-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIIMNA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3HYECKHUE U
XUMUYECKHE CBOMCTBA (pEaklMK THAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTaliH,
TOPEHMSI), IOJTYyUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu rajJjoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOTyueHue u npumenerue. TOKCUIHOCTb ApEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K PAa3IMYHBIM
KJIaccam.

[IpyponHble MCTOYHMKH YIIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxaenue. CrocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUN, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHBIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJIBl HM3YyYEHUS BEUIECTB W HMX IPEBPAILLICHUIA:
O3HAKOMJIEHHUE C 00pa3aMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuieKuu «Hed Ty
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOT€HONPOU3BOIHBIX,
MIPOBEICHNE IPAKTHYECKOW PAOOThI: MOJYyUYEHHUE STUIIEHA U U3yUYEHUE €0 CBOMCTB.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XHMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
¢usznyeckne M XHWMUYECKHME CBOMCTBA (pEaKkIUH C aKTUBHBIMH MeETaJllaMH,
rajJloreHOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BonopoaHble CBsI3U MEXAy
MOJIEKYJIaMU CIIUPTOB. J/[elicTBHE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢usznyeckne U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO MIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[puMeHenune rauueprHa U STUIEHTIIMKOJIS.

®deHol: CTpOCHUE MOJEKYJbl, (U3NYECKUe U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue enoua.

Anpnerunpl M kemouvl. DOpMANBIAETHN, ALETAIBAETHA:  CTPOEHUE,
busznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJyUYEeHUE U TPUMEHEHHE.

OaHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbHHAs U YKCYCHAs
KHUCJIOTBI: CTpOEHUE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIIOT, peaklust dTepuduKaium), noxydeHue u npumeHenne. CteapuHoBas
U OJICMHOBAsl KUCIJIOTHI KaK MPEJCTaBUTENM BBICIIUX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuaponus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb JKUPOB.

YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBoAoB (MOHO-, JHU- U
nosiicaxapubl). ['oko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKUe U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUAOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOJIOTHYeCcKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Henono3bl. Pu3nUeckue M XMMHYECKHE CBOMCTBA Kpaxmaia (TUApoJius,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTANBHBIE METOJIbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHUE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anbaeruioB (OKUCICHHE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(Il), B3zammopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MIPOAYKTOB PEAKIIIH).

A3oTcoaeprkalme OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeanHeHusi. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TriauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benkn kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHAS W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEPUMEHTANbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
HAOJII0/IEHUE U ONKMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypanusi OEIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSSI MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALIMS U TTOJIMKOHECHCALIUS.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHUE C 00Opa3liaMU MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KAay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusannst MEeXIpEeIMETHBIX CBA3EH MPHU U3YUYECHUU OPTaHUYECKON XWMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOILIMX €CTeCTBEHHO-



HAYYHBIX TOHSTUW, TaK W TMOHITUU, SIBISIOIIUXCS CUCTEMHBIMHU JJIsI OTIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecCTBEHHO-HAYUHbIE TIOHATHUA: SIBICHUE, HAYYHBINH (haKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMIYHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

@dusuka: Mmarepus, DJHEpPIrus, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OEIKU, YIJIEBOIbI, KHUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJE3HBIE HCKOTIAEMbIE, TOILIUBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTHI, OCHOBBI PAaUMOHAIBHOIO IHUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPeNapaTsl, MaTEpUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAs
000JI0YKa. DHEPreTUuecKre YpPOBHH, MOJAYPOBHU. ATOMHBIE OpOWTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB M0 OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHASI KOH(DUTYpaIKsi aTOMOB.

ITepunonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepumoanueckoil cuctembl
xumudeckux sneMmeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HauYCHUE NEPUOINUECKOr0 3aKOHA B Pa3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBS3b. BHAbI XHMHYECKOW CBS3U
(KOBaJICHTHAsi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MEeTajimyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsiil). Bomopoanast cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISpPHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTne 0 nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEMHEHHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIIUX K PAa3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHYECKMX — peakmuii B
HEOPraHWYECKON M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILECHUS SHEPTUU MPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUYEeCKOoe paBHOBecHe. DakTopbl, BIUAIOIIME HA COCTOSHHE
XuMHA4ecKoro paBHoBecus. [Ipunnnn Jle [larense.

Dnektponutryeckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTtsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJasA, HEUTpabHas, EJI0YHAs.

OKHCIINTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadmun «llepuonnueckas cucremMa XuMHueckux 3neMeHToB [, .
MenpeneeBay, U3yuyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3jokeHUe NepoKCuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABLl PACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOTO MHIMKATOPA, PEAKIIUM MOHHOTO 0OMEHa), TPOBEICHHE
MpaKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacuérsl 10 ypaBHEHMSAM XUMHUYECKHUX pEaKUMHd, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIIOJIB30BAHUEM MOHITHUS «MACCOBast JOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemetannel. Ilosoxkenne HemetaiuioB B Ileproaumyeckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (HA MpuMeEpe
KHCJIOpOoa, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M WX  COCOUHEHUU  (OKCHIOB,
KHCIIOPOJCOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHEHUIINX HEMETAIUIOB U UX COCUHEHU .

Merannel. [lonoxenne meramnoB B [leproanueckon cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUI METAJUIOB.



XUMUYECKHE CBOWCTBA BAXHEWIIMX METAJUIOB (HATPUM, KaJluil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUM.

OO6mue crocoObl momyueHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB M HMX NPEBpALICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
OKCIIEPUMEHTATIBHBIX 3aJad, HAOJIOJEHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétbl mMacchl BellecTBa MM 00bEMaA ra3oB MO HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIH OTHO
Y3 BEILIECTB UMEET MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 00€CrEUYEHUU SKOJIOTUYECKOW, SHEPreTUYECKON W MHUILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINHM.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIECHHOTO
MOJy4YEHUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuajbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuabl I JJEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMHSIT U 3I0pPOBBE YEIIOBEKA: MPABWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MaCHOr0 UCIIOIB30BAHUS TIPENapaToB OLITOBOM XUMHUU B
ITOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOOumEed
HEOpraHu4ecKkor Xumuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUU, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DaKT, THUIMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, TMepUOJUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.

®usuKa: MaTepus, SHEPTUSA, MACCA, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUe BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kneTka, opraHuW3M, DJKOCHCTEMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOILIHBO,
peCypChI.

TexHoJOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTyPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEILCKOXO3SMCTBEHHOE IPOM3BOJICTBO, IHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPerapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI I10 XMMHUHA
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBEeTCTBHM € CHCTEMHO-IAEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUUCKOW TpaXJaHCKOW HIACHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4K1E MOTUBAIMU K O0yYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCs PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMU EIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHHUTATEIbHOW [JEATEIbHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOTO TPaKJAHCKOro OOIeCTBa, MPUHATBIMU B OOILECTBE
HOpMAaMM W TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEccam
CaMOMO3HAaHUsl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00yJaroIxcsl.

JIuyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaAIOT
c(OpPMHPOBAHHOCTh OIbITa IO3HABATEILHON M MNPAKTUYECKON MESITEIIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy MNPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakaaHCKOr0 BOCIMTAHUA:

OCO3HaHUs 00YYaIOIIUMHUCSA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS O COLMAIBbHBIX HOPMax H MpPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENBHOCTH PU CO3IAHUH YUEOHBIX
IIPOEKTOB, PEIICHNH YUEOHBIX U TTO3HABATEIbHBIX 33124, BHITOTHEHUN XUMHUECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh WM TPUHHUMATh MOTHBBI, HaMEpPEHHS, JIOTHUKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMUHbBIX BUJIOB YUEOHOU AESITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPYECTBA B 00JIACTU TEOPUU MU MPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca ¥ M03HABATEIBHBIX MOTUBOB B ITOJIYYEHUH U ITOCIEAYOIIEM aHAIU3E
uH(GOpPMaIMHU O EPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEeH 30poBOro U 0Oe3omacHoro oOpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil Oe30macHOro oOpalleHus C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAaHUSl UEHHOCTH TPaBWJI MHAMWBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUNA M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

S) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE€ B PEIICHUWM NPAKTUYECKUX 3aaad
COI[MAJILHOM HAIMPABICEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGeCcCHuil pa3IudHoOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U PE3yJbTaTaM TPYJIOBOU IESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpedHOCTEN 00111eCTBA;

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTWKEHUNW XUMHH  JUIs
pelIeHus: BOIPOCOB PAIMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYNKAIOUIEH
MPUPOIHON Ccpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUSITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHAMAEMBIX JICCTBUI U MPEIOTBPALIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITa JEATEIBHOCTH DKOJIOTUYECKOHU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIBbHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITh HJEOJIOTHUU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
GbopMHpOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeacTaBiIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JUIi COBPEMEHHOM
UUBUJIN3ALNN: B €€ TyMaHUCTUYECKON HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, JHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON O€30MacHOCTH, B PAa3BUTHUM MEIUIMHBI, O0OECIEYEHUH YCIIOBUN
YCHENTHOTO TPY/Ia ¥ SKOJOTUYECKHA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJO0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJly4aeMble 3HAHUS JJIsl aHAJIU3a U OOBSCHEHUS SBJIICHUN OKPY’KaIOIIEro MUpa U



MPOUCXOASAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOIyUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XWMHUYECKHUE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOMN I€ATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iIMUHbIX cepax MpodhecCuoHaIbHON

JESATEIBbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI y4eOHOTO IMpenMera « XUMUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HAQYMMBbIE  JUIS (GbopMHpOBaHHS  MHPOBO33PEHHSI  OOydYarOIIMXCA
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE TOHATHUS, OTpa’Karolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npoliecc, CUCTEMAa, HAYYHbIM (pakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, uccleqoBaHue, HAOIIOAEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUe);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIC,

pETYJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIMOHATBHON
I'PaMOTHOCTH M COITUATLHOW KOMIICTCHITUN O0yYarOIINXCS;
CIIOCOOHOCTH 00y4aromuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBUS B IO3HABATEIBHOM U COIUAIBHON MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HABATEeJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOrMUYecKue AeiicTBHS:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMYy,
BCECTOPOHHE €€ pacCMaTPUBATH;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABIMWBATH MX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMHYECKUX PEaKIIUi;

YCTAHABJIMUBATh IPUYUHHO-CICICTBEHHBIC CBA3M MEXAY HU3y4a€MbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU W MPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMysia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU pPEIICHUU Y4EOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC MPECTABICHUS JJISl BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKLunii;

dbopMyIUpPOBAThH MENIU U 3a/1a4W UCCIIEIOBAHMS, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAHHBIE BOMPOCHl B KadyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOMIOJaTh 32 XOJIOM
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3ylbTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIENOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, MPOSBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MoNyJisIpHasl JIMTepaTypa XHMHUYECKOTO COJICp)KaHMs, CIPAaBOYHBIE MOCOOUS,
pecypcel MHTepHeTa), aHaIu3upoBaTh UH(POPMAIIMIO PA3TUYHBIX BUIOB U (PopM
MpEeCTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



(dbopMyIpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TMOUCKE U
orbope wuHpOpMaLMK, HEOOXOAUMOW [UIsi BBIMOJMHEHHUA YYEOHBIX 3a1ay
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA TP PabOTE C XUMUYECKON
uHpOpMale: MPUMEHITh MEXIIPEAMETHbIE ((PU3NYECKHE U MaTeMaTHYECKUE)
3HAaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (GOPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTAIlMel pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIU COBMECTHO CO CBEPCTHUKAMH IIPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOro mpoekTa U (HOpMyIHpOBATh BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHHWS TMO3UIIUN B
X0J1e 00CYXICHUS 1 0OMEHa MHCHUSIMH.

OBilaieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATENIbHYIO
JeSITENIbHOCTh, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBIMIOJJHEHUM YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (eKTUBHBI CHOCOO MX pelIeHUus ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH JEATEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJbTaThl OCBOCHMS Kypca «OpraHuueckas XUMU»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBJICHUM ITPUPOIBI,



B (OPMHUPOBAHWUU MBIIIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHON
IPAMOTHOCTH, HEOOXOIMMOM JJI pEIEHUs] MPAKTUYECKHUX 3a/1a4 U SKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToOM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJIIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHATbHAS TPYIINa, pauKall,
MU30MEPHS], ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOACp/KAILIME COCAUHEHHs,, MOHOMEp, IOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOpPUM M 3aKOHBI (TEOpUsi CTPOEHUs
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SI3bIK XMMHHU; MHUPOBO33PEHUYECKUE 3HAHWUS,
JeXaluye B OCHOBE NOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHMU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHNU COCTaBa, CTPOCHHUS U PEBPAILCHUN OPTaHUYECKUX COCTUHEHU;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUHW XUMHUYECKUX PEAKIUH,
M3TOTaBIIMBaTh MOJIETU MOJIEKYJI OPTaHMYECKUX BEHIECTB JI WLIIOCTPAIlUU HUX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJIE)KHOCTh HM3yUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpymnmne CoeIWHEeHUN (yriaeBOJOpOMbI, KHUCIOPOJ U a30TCoAepiKalline
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWICHTJINKOJb, TIHIEPUH, (eHosl, (HOopMalbIeTH, aleTaabIeTul, MypaBbHHAs
KHUCJIOTA, YKCYCHasl KUCJIOTA, OJICMHOBASI KUCJI0TA, CTEAPUHOBASI KUCJI0TA, IJIH0K034,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIUH);

c(OpPMHUPOBAHHOCTh YMEHHS OINPEAENSITh BHUABl XUMHYECKON CBSI3H B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. ByTiepoBa mjist 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUIHBIX KIACCOB
OpraHUYECKHUX BEIIECTB (METaH, 3TaH, 3TUICH, IPONUJICH, alleTHIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH305, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIIUIEPUH, PEHOI,
aleTanbAeTU, MypaBbiHasl U YKCYCHAsl KMUCIIOTBI, TII0K03a, KpaxmaJl, 1eJlTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO CBSI3h MEXKIYy HUMU
YPaBHEHUSIMHA COOTBETCTBYIOIMX XWMHUYECKHX PEAKIUH C HCIIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
IPUMEHEHUE TIPOIYKTOB EPEpadOTKH;

c(OPMHPOBAHHOCT, YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYEHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HAOJIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
WCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATHS pElIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTYalllsX, CBSA3aHHBIX C BEIIECTBAMH H WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKOM
MOCYJIOM W Ja0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus: C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATh W BBHINIOJHATh XUMHYECKHM
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U U3YYCHHE €0 CBOMCTB, KAUE€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CJIKOB ITPU HArPEBaHKH, [IBETHBIC PEAKIIMK O0CITKOB) B COOTBETCTBUHU
C TMpaBWJaMH TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIICCTBAMH M
7a00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJNbTaThl XUMHYECKOTO
OKCIIEpUMEHTa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIUA U
(dbopMyIUpPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XHWMHUYECKYIO
uH(pOpMaIMIO, TMOJYYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);

chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IEIIAX
COXpaHEHHUs! CBOETr0 3/I0POBbS M OKPY’KaIOIIEW MPUPOTHON Cpellbl, 0CO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl OIPEIACIEHHBIX OPraHUYECKHUX
BeIlleCTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax CrHocoObI
YMEHBIICHUSI W MNPEAOTBPALICHHUS KX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIO0BEKA;

JUIsi 00yYaroumxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CIENbIX M CHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OOIas U HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  TPEJACTABICHUM: O XUMHUYECKOM  COCTaBIISAIOIICH
€CTECTBEHHO-HAaYYHOU KapTUHBI MUPA, PO XMMHUU B TO3HAHUU SIBJICHUN IPUPOJIBI,
B (OpPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHATBLHOU
IrPaMOTHOCTH, HEOOXOAMMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO U MPUPOTHOU CpeJIe;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHUH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIAraloIINe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAINIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS SHEPTUU
MpY XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUU SI3bIK XMMMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XWMHMUYECKHX SIBJICHUM, (PAKTOJIOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEUIIINX HEOPTaHMIECKUX
BEIIIECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKa,

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIE MPU3HAKU TOHSITHH,
YCTAHABJIUBATh MX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUSA MPU
ONMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHHUI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OPMYJ BEIMIECTB H YPAaBHCHWM XHMHYECKUX  PEAKIUH,



cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BelIeCTB (yrapHbli ra3, YIJIEKUCIBIA Ta3, aMMHaK, raniéHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAUTMYECKON PEeIIETKH KOHKPETHOTO BellecTBA (aTOMHAs, MOJIEKYJIApHas,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM yCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY KIaccy/TpyImie
COEIMHEHUMN (MPOCThIE BEIMIECTBA — META/UIbl M1 HEMETaJlIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEpUOANYECKOro 3akoHa [l.
N. MenpneneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSCHUTEIbHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux 3nemeHTtoB JI. M. MeHnneneeBa, WCHoOJIb3ysl MOHATHS «sS-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, O0BACHITh 3aKOHOMEPHOCTHU
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAWMHEHUN MO TMepuoiaMm u
rpynmam [lepuoandeckoi cucTembl XuMu4Yeckux 3j1eMeHToB JI. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XMMHUYECKUE CBOICTBAa HEOPraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPkKAaTh CYIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXJIY HEOpraHWYEeCKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHbIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPABHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHA, YUNThIBAs
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIMU UAYT IO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBECHHBII COCTAaB pPAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BELLECTB;



C(OPMUPOBAHHOCTh yYMEHHM  PACKPBIBATh CYIIHOCTh  OKHUCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaKkIMK OT pa3aIu4HbIX (AKTOPOB; XapaKTEep CMEIIEHUSI XUMUYECKOT'0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJICTABICHUNA 00 OOUMX HAYYHBIX MPUHIIMIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10111 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHHI T'a30B MPU
XMMHUYECKUX PEaKLHUsAX, Macchl BELIECTBA WM O00bEMA Ta30B IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BEILECTB, TEIJIOBOr0 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTPaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUN IUJIAHUPOBATh M BBIMIOJHATH XHUMHUYECKUIMA
DKCIIEPUMEHT (pa3j0KEHUE IMEPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONpENENEHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaAKIUH,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE peaklMu Ha cyib(ar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIECHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
temam «Metaiue»y u «HeMeramnb») B COOTBETCTBHM C MPaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMU M JJA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
yYpaBHEHUH COOTBETCTBYIOIINX PEAKINi U (POPMYIIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHWMUUYECKYIO
uHGOpMAIIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIu, UHTepHeT u apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMM  COOJIIOAATh  MpaBUjia  AKOJOTUYECKH
[EJIeCO00Pa3HOr0 TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMACHOCTh BO3ACHCTBUS HA )KMBBIE OPraHU3MbI ONPEICIEHHBIX BELIECTB, TOHUMAs



cmbicn mokazarens [I/IK, mosicHaTe Ha mnpumepax cmocoObl yMEHBIIEHUS H
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYarommxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbS: YMEHUE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/JaX IIO3HAHMS BELIECTB HU
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHAYECKUX

bopmyI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3je/ioB U TeM (uu¢poBbIe)
Ne ni/m Kontpoabubie IlpakTHueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
Pasnea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMUM
[Tpenmet oprannyeckoii xumuu. Teopus
1.1 CTPOCHHS OPraHUYECKUX COEIMHEHUH A. 3
M. byrneposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasnl
2.1 [IpenenbHble yrIeBOAOPOABI — aJKAHbI 2
5 HenpenenbHble yrieBoJopo/ibl: alIKEHBI, 6 |
AJIKaIMEHBI, ATKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2
24 [IpupoaHble HCTOYHUKH YITIEBOAOPOJOB U 3 |
uX nepepadoTka
Uroro no pazneny 13
Paspnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs
3.1 Cnuprel. ®enon 3
19 Anpaeruasl. KapOoHOBBIE KUCTOTHI. 7 |
CrnosxHble 3(pUpsI
33 YraeBobl 3 2




Hroro no pazneny 13
Pa3nen 4. AzoTconepxamme opraHudeckne coeIMHeHus1

4.1 AwmunBl. AMUHOKHCIIOTEL. beiku 3
Uroro no pazaeny 3
Pa3znea 5. BbicokOMOJIEKYJISIPHBbIE COEINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Wroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM uudgpoBbie
Ne i/ P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnea 1. Teopernyeckue 0CHOBbI XMMHMH
Ctpoenue atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUECKUX 3
anemenToB /1. . Meneneena
12 Ctpoenue BemniecTBa. MHOrooopasue 4
' BEIIECTB
1.3 XHWMHMYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumusi
2.1 Metanst 6 1
2.2 Hemeramnsl 9 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX )
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer opraan4eckoi XUMuH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoauuecTBO 9acoB

Bcero

KonTpoJabHbIe
padoThI

IpakTuyeckue
padoThbI

Jlara
U3YYEeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTejibHbIE

pecypchl

Teopust cTpoeHUs OPraHUuYECKUX
coequHenunit A. M. Bytieposa, eé
OCHOBHBIC ITOJIOKCHU A

[IpencraBnenue o KiaccupuKauu
opranuyeckux BeuiecTB. Homenknatypa
(cucremaTuveckasi) U TPUBUAIHHBIC
Ha3BaHUs OPTaHUYECKUX BEIECTB

AIKaHBI: cOCTaB U CTPOCHUC,
TOMOJIOTHYECKHUI pax

Meran u 3TaH — OpocTenIre
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUjeH u IMPOIUJICH — HpOCTeI\/'IH_II/Ie
MNpEACTABUTCIIN AJIKCHOB

[IpakTuueckas padora Ne 1. «Ilomyuenune
STUJICHA U U3YyUYEHHE €r0 CBOMCTBY

Ankanuensl. byraguen-1,3 u
MetunOyTanueH-1,3. [lonyuyenue
CUHTETUYECKOTO KayuyKa U PE3UHBI




AJNKHUHBL: cOCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUH PSIL.

10 NN
AlneTuieH — MpocTenIni
IIPEICTABUTEIND aJIKUHOB

1 Boruncnenus no ypaBHEHUIO XUMHYECKOM
peakuuu

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 ['enernyeckas cBs3b yIiI€BOJOPOJIOB,
MIPUHAJIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ epepaboTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

15 MPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

16 Kontponbnas padota no pazaeny
«YTIIEBOAOPOIBD)

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ U 3TaHoJ. BomopoaHas cBs3b

13 MHOroaTroMHsle CIUPTHI: TUIIEHTIIUKOJIb
U TJIMLEPUH
@DeHOJI: CTPOEHUE MOJIEKYJIBI,

19 ¢bu3nyeckre U XUMHUYECKHE CBONCTBA,
IIPUMEHEHNE

20 Anpaeruabl: GopManbaerua u

areTanbaerug. AeTon




21

22

OAHOOCHOBHBIE NpeieNIbHbIE KAPOOHOBBIE
KHUCJIOTHI: MypaBbHHAsl U YKCyCHast
[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH M OJICMHOBAs KHMCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCJIOT

24

25

26

MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACUCTBHUE

CnoxxHbIe 2(DUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

Kupsr: runponus, NpuMEeHEHHE,
OnoJIornYecKas pojb )KUPOB

27

28

29

30

VYTieBosl: COCTaB, KiIaccuuKanus.
Baxxneiimme npeactaBuTeNu: TIIOK03a,
¢bpyKTO3a, caxaposa

KanMaJ'I 1 [EJUIK0JIO3a KaK ITPUPOJHBIC
MOJIMMEPBI

KonTponbHas pabota mo pazaeny
«Kucnopoacoaep:xaiiue opraHu4ecKue
coenuHeHus»/ Beepoccuiickas
poBepoyHas pabora

OO6mrast XxapakTeprucTuKa
a30TCOAEPIKAIIUX OPTaHUIECKUX
coeauHenuii / Beepoccuiickas
npoBepovHas pabora

31

AMWHEBI: METHJIAMUH W aHUJINH




AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpraHUYECKUE COCANMHEHUS, UX

32 ouonornyeckoe 3Hauenue. [lentunsl.

benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS

33 OcHOBHBbIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OCHOBHEBIE MCTOABI CMHTC3a

34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH.

HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThbI

Jlara

HU3YyYCHUA

DJIEeKTPOHHbIE
uugpossie
o0pa3oBaTejibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHas: KOH(UTYpalys aTOMOB

[Tepuonuueckuii 3akoH u Ilepuoguueckas
crucTemMa XUuMU4yeckux 3iemeHToB /1. U.
MemnneneeBa, X CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHUX AJIEMEHTOB M KX COCTMHCHUI
110 TpyIIaM U rnepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. MeHnieneesa
B Pa3BUTHU HAYKH

CrpoeHnue BelecTBa. XMMHUUECKasi CBS3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOM CBSI3U. BogopoaHas CBA3b

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okuciieHus. BemiecTBa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.

HctuHHBIEC M KOJUIOUIHBIE pacCTBOPHI.
MaccoBas m0J1s BeIleCTBa B pacTBOpC




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.
I'enernueckas CBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHbBIX KJIACCOB

Knaccudukanmst XaMUIeCKuX peakiiuii B
HEOPraHWYeCKON U OPraHUYECKON XUMUH.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXPAHEHHUS U IIPEBPALLECHUS] SHEPTUU NIPU
XUMHUYECKHUX PEAKIMIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUECKOE paBHOBECHE

[Ipaktuueckas padora Ne 1. «Brnusiaue
pa3anyYHbIX ()aKTOPOB HA CKOPOCTh
XUMUYECKON PeaKLun»

11

DNEeKTPOINTHYECKAs TUCCOLMALIHSL.
[TonsTne o Bonopoanom nokasateine (pH)
pactBopa. Peakunm nonHoro oomeHa.
['maponu3 opraHuvecKkux u
HEOpPraHMYECKUX BEIIEeCTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxuuu. [TonsaTue 00 anexrponuse
pacIuIaBoOB ¥ pacTBOPOB COJIEH

13

14

KontponbHas padoTa mo pazaerny
«TeopeTnyeckre OCHOBBI XUMUW»

Mertanibl, uX MOJOKEHHE B
[Tepuoanueckoii cucteMe XUMUUYECKHUX
anemenToB M. . MenneneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
¢duznyeckue cBOCTBa METAJIIOB




15

16

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
A HaIIPSKEHUN METaJIOB
XuUMHYECKHE CBOMCTBA BaYKHEHIITNX
METaJuIOB (HATPHH, KM, KaIbIUH,
MarHui, aIIOMUHUAN) U UX COSAMHEHUHN

17

XUMUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUN

18

19

20

XUMHYeCcKHe CBOMCTBA IIMHKA, JKele3a U UX
COeTUHEHUN

[TpakTiueckast pabota Ne 2. "Pemienue
9KCIIEPUMEHTANIFHBIX 3aa4 10 TeMe
«Metamnp»"

HemeTaminl, UX 1MOJIOKEHHE B
[lepuoauueckoit cucreMe XUMUYECKUX
sneMenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HeMeTauioB (Ha IpUMeEpe
KHCTIOpO/ia, cephl, hocdopa u yrieposaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COeIUHEHUN

XuMHuecKue cBoiicTBa a3ota, ¢pochopa u
HUX COeJUHEHUU

XHUMHYECKUE CBOMCTBA yIiaepoaa, KpEMHUS
U UX COSIUHEHUN

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAIIOB U UX
COEeTUHEHNN




26

27

28

O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110
Teme «HemeTamneny. BerauciaeHus mo
YPaBHEHUSM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI
ITpaktuueckas padota Ne 3. «Pemenue
SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"Hemertannnl'"»

KoHTposbHas pabota 1mo Temam
«Metamnei» 1 «HeMeTanasy

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKUE OCHOBAHUS

30

31

32

33

AmboTepHbIe HEOPTaHUIECKUE U
OpraHMYeCcKHe coeAuHEeHus. I eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIICCTB

Ponp xumuu B o0ecIieueHuH
9KOJIOTHUYECKOH, SHEPreTHIeCKON U
MUIIEBON O€30MacCHOCTH, Pa3BUTHHI
MCIUIIUHBI

[TpencraBienus o0 OOIUX HAYYHBIX
HPUHIUNAX POMBIIUIEHHOTO NOTYYeHHUs
BaXXHEUININX BEIIECTB

YenoBek B MHUPE BCIICCTB U MATCPUAJTIOB

34

XHUMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHOM NMPOrPaMMBbI CpelHero o01ero od0pasoBanus

TeopeTnueckre OCHOBbI OPraHU4YEeCKOW XUMHUH

CdopMUpOBaHHOCTH MPEACTABICHUI O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHH B TO3HAHUU
SABIIGHUN TPUPOAbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
peIICHUsT TPAKTHYECKUX 33a4 ¥ DSKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Brnanenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraroIIre MMOHSATHUS (Monekymna, BaJICHTHOCTb,
AJIEKTPOOTPUIATEIIBHOCTh, CTEIIEHb OKUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YTIEPOAHBIN CKEIET,
byHKIMOHANBHAA ~ TpyMMa, pajauKan,  H30MEpHs, HU30MEpHI,
TOMOJIOTUYECKUW PpANl, TOMOJIOTH, YTJIEBOJAOPOABI, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUs, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(YrneBobl, KHUpbI, OETKH), MOHOMED, TIOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHUYECKOTO CTPOCHHS opraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHHA S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJYYCHHH U OE30MacHOM
WCIIOIb30BAaHUH BAKHEUINIUX HEOPTAaHMYECKUX W OPraHUYECKUX

BCIICCTB B 6BITy u HpaKTH‘{CCKOﬁ JACATCIIbHOCTH YCJIIOBCKA

1.3

1.4

CdopMupoBaHHOCTb YMEHUU BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAaHaBIMBATb WX  B3aUMOCBA3b,  HCIIOJIB30BAThH
COOTBETCTBYIOIIUE IOHATUA IIPU OIMCAHUU COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPraHUYECKUX COSTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHUN UCTIOIH30BaTh XUMUYECKYIO CHMBOJIHKY
JUISE COCTAaBJICHUS MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEpHYTOM,
coKpaméHHoi) (OpMyJT OPraHMYECKUX BEIIECTB W ypaBHCHHM
XUMHUYCCKUX peaKI.[HfI, U3roTraBJIMBaTh MOACIn MOJICKYJI
OpraHu4YCCKUX BCIICCTB I MHIUIIOCTpAalUU HUX XHMHUHUYCCKOTO U

MIPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

CdopMUpOBaHHOCTh YMEHHH YCTaHABJIMBATH IMPUHAIICKHOCTH
M3YUYEHHBIX OPraHUYECKHX BEIECTB IO HUX COCTABY U CTPOCHHUIO K
onpenenéHHOMY Kiaccy (rpymnmne) CcoeAuMHEeHHH (yTIeBOIOPOAbI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIUHEHHS], BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS), JaBaTh WM  Ha3BaHUS 1O CHUCTEMAaTUYECKOU

Homenknarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACISATH BUIBI XUMUYECKON CBS3H B

OpPraHMYECKUX COSAUHEHUSIX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHSI TNPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpoeHus1 opranuyeckux Beuiects A.M. bytnepoBa ans o0bsicHeHUs
3aBHCHUMOCTH CBOWCTB BEILIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH

COXPAaHCHUS MACChl BCIICCTB

yl"J'IeBOILOPO,I[LI . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJICKY.H?IPHI)IG COCAMHCHUA

ChopMupoBaHHOCTH YMEHHI NPHUBOAWTH TPUBHUAIBHBIC HAa3BaHUS
OTJICIbHBIX OPraHMYECKUX BEIIECTB (3TUJIEH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (eHon, dopManbaerus, aueTalbleru,
MypaBbHHAas KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBasi KUCJIOTA, IJII0K03a, (PYKTO3a, Kpaxmal, LEeJUII0I03a,

[JIMLIKH)

22

CdopmMupoBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHUE,
bu3HYeCKne W XUMUYECKHE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyTtanueH-1,3, metunOyraguen-1,3, GeHzomn,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIb, TIUIEPUH, (DEHOI, alleTaIbIACTH/I,
MypaBbUHAsA W YKCYCHasl KHCJIOTHI, TJIFOKO3a, KpaxMmal, IeJUTI0I03a,

AMHUHOYKCYCHad KI/IC.IIOTa)

2.3

ChopMHUPOBaHHOCTH YMEHHS HILTIOCTPUPOBATh TEHETUUYECKYIO CBS3b
MEXJy THUIOUYHBIMUA MPEACTABUTEIIIMU  PA3JIUYHBIX  KJIACCOB
OPraHNYEeCKHUX BEILIECTB YpaBHEHUSMH COOTBETCTBYIOIINX

XUMHUYECKHUX PEAKIIUNA C UCTIOTH30BAHUEM CTPYKTYPHBIX (OPMYIT

24

CdopMupoBaHHOCTH ~ YMEHHUSI  XapaKTepu30BaTh  HCTOYHHUKH
YTJIEBOIOPOAHOTO CHIPbs (HEPTh, MPUPOAHBIN Ta3, YTOJb), CIOCOObI
UX TepepaboTKM W MPaKTHYECKOE MNPHUMEHEHHE IMPOIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMUpOBaHHOCTH yMEHUW BJIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAyYHOTO IMO3HAHUS, UCIOIb3YEMBIX B XUMUU
NpU W3YYCHUU BEIICCTB W XHMUYECKHX SBJICHUN (HaOIIO/IEHHE,
U3MEpEHUE,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HUCIOJIbH30BAThH
CUCTEMHBIC XUMHUYECKHE 3HAHUS I8 TPUHATHS pEIICHUH B
KOHKPETHBIX KU3HCHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMH H UX

IMIPUMEHCHUEM

3.2

33

CdopMupoBaHHOCTh yMEHHU COONIOAATH MpPaBHIA IOTH30BAHUS
XUMHYECKOH TOCYIOW M Jab0paTOpPHBIM O0OPYAOBAaHHEM, a TaKKe
npaBuiia OOPAIICHHUS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIHSIMU

11O BBIIIOJHCHUIO J'Ia60paTOpHI)IX XUMHNYCCKHUX OIIBITOB

CdopMuUpoBaHHOCTH ~ YMEHHMW  TUIAHUPOBATH M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (MPEBpAICHUS OPraHUYECKUX BEIICCTB
IpU HArpeBaHUU, MOJyuYE€HUE STUJIEHA M H3YYEHHUE €ro CBOIICTB,
KAueCTBEHHBIC PEaKIMUd OPraHMYECKHUX BEIIECTB, JI€HATypalus
OEJIKOB IIPY HAarpEBAHHHU, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OC30TIACHOCTH IPU OOPAIIEHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM O00OPYJOBaHHMEM; TMPEACTABIATh PE3yJIbTAaThI
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii U (GOpMyJIUPOBATh BBIBOJIBI HA OCHOBE

9TUX PE3YyJIbTATOB

34

3.5

CdopMupoBaHHOCTH ~ YMEHUH  NPOBOAMTH  BBIYUCIEHUS IO
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJMYECTBA UCXOJAHOTO
BEIIECTBA WJIM TMPOJYKTa PEeakIMM MO0 H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB MU MPOYKTOB PEAKLIUH)
ChopMupOBaHHOCT, ~ yYMEHUH  KPUTHYECKH  aHAJIM3HPOBATH
XUMHUYECKYI0 MH(GOpPMAIUIO, MOITy4aeMyl0 M3 pPa3HbIX HUCTOYHHKOB

(cpenctBa MaccoBoii nH(popmaluu, cetb UHTEpHET U Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHMI COOJIOATh TpaBUiIa SKOJOTUYECKH
1e1eco00pa3HOro MOBEACHUSI B OBITY M TPYJIOBOM JESATEIHHOCTH B
LEJISIX COXPAHEHHs CBOETrO 3[0pOBbS M OKpPYXKAIOIIEH MPUPOIHON
Cpellbl, OCO3HABATh OMACHOCTh BO3/JEHUCTBUS Ha JKUBBIE OPraHU3MBbI
OHpe}IeHéHHBIX OpTraHU4YC€CKUX BEIICCTB, IOHUMAA CMBICII ITOKA3aTCIIA
I[IIK (mpenenbHO AOMYCTUMOM KOHIIGHTpAllW), TIOSICHATH Ha
IpUMEpax CIocoObl YMEHBIIEHUS U MPEIOTBPALICHUS MX BPEIHOTO

BO3I[€I>'ICTBPI$I Ha OPraHu3M YCJIOBCKaA

11 KJIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero o01ero odopasoBanusi

TeopeTnyeckre OCHOBbI XUMUHU

Bnanenune cucreMol XMMHYECKMX 3HAHUM, KOTOpPAs BKIIFOYACT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHYECKHU  DJJIEMEHT,  aToM,
JNIEKTpOHHAs 000JI0YKa aroma, s§-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPUIATEIHHOCTD,
CTENEHb OKHUCJIEHUS, XMMHUYECKas CBS3b, MOJIb, MOJISIPHAs Macca,
MOJISIDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHIOTEPMHUYECKHE, PEAKIIUH HOHHOTO 0OMEHa), pacTBOP, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM pEaKUHH, XHWMHYECKOE
pPaBHOBECHE);, TEOPHH M 3aKOHBI (TCOPHSA AJIEKTPOJIUTHYCCKOM
nuccormanuu, Ilepmonuueckuit 3akon [[.M. MenpaeneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XUMHH,
(hakTONOrMUECKUE CBEJEHUSI O CBOMCTBaX, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCIIOJIb30BaHUHU BAXKHEHIIINX HEOPTaHUMYECKHX BEIIECTB B

6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopmupoBaHHOCTE YMEHMI BBISBIATH XapaKTepHbIE MPHU3HAKU WU
B3aMMOCBSA3b W3YUYEHHBIX NOHITHI, NPUMEHSATH COOTBETCTBYIOILIUE
TOHSATUSA TIPU OINKUCAHUM CTPOEHUS M CBOMCTB HEOPTaHUYECKHUX
BEILIECTB U MX MPEBPAIICHUH; BBISBIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMH i MPEACTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Bnanenve OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHHUS BEIECTB U
XUMUYECKUX SIBIICHUM (HaOIIOJeHWe, W3MEpPEHHEe, DKCICPUMEHT,

MOJICIIMPOBAHNE)

1.4

ChopMHUpPOBAaHHOCTh, YMEHUW OMPENENsATh BAJICHTHOCTh W CTEIMEHb
OKHCJICHUSI XWMHYECKHX DJJIEMEHTOB B COCIUHEHHUAX Pa3IMUHOTO
cocTaBa, BHJ XUMHUYECKOW CBsi3M  (KOBaJIeHTHas, WOHHAasi,
MeTaJUIM4ecKasi, BOJIOPO/IHAsA) B COEIMHEHUSIX, TUIl KPUCTAINIMYECKON
PEIETKH KOHKPETHOIO BeIllecTBa (aTOMHAsl, MOJIEKYJIsIpHas, MOHHAS,

MeTaJUTHYeCKas)

1.5

CdopmupoBaHHOCTH YMEHHI OMpeNEsaTh XapaKkTep Cpeibl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCAUHEHUN




1.6

1.7

ChopMupoBaHHOCTh yYMEHHS KJIAaCCU(PUUIMPOBATH XUMHUYECKHUE
peakuuy 10 pa3IMYHbIM IPU3HAKaM (YUCILY M COCTaBy pearupyromux
BEILIECTB, TEIIOBOMY d(QexTy peakuuu, H3MEHEHHIO CTEIeHeu
OKHUCJIGHHS  DJIEMEHTOB,  OOpaTUMOCTH  PEaKIMH,  y4acTHUIO

KaTaJnu3aTopa)

ChopMUpOBaHHOCTb YMEHUH COCTABIATh YPAaBHEHUS peaKUuil
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPALIEHHBIC YPAaBHEHUS DPEaKLUN
MOHHOIO0 OOMEHa, YYUThIBas YCJIOBMS, IPU KOTOPBIX 3TH PEAKLMU

UAyT 00 KOHLA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxiuu,
MOATBEPKIAOLIUE KayeCTBEHHbIN COCTaB Pa3IMYHbIX
HEOPraHUYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM IyTEM HOHBI,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BELIECTB

1.9

CpopMHUpPOBaHHOCTH YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

2.1
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ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTHU

XHUMHYECKOMU pCakiuu OT pa3JIMIHbIX (paKTOpOB

ChopMUpOBaHHOCTb YMEHHMH OOBACHATH XapaKTep CMELICHUS
XMMHYECKOTO PABHOBECHUS B 3aBUCMOCTH OT BHEUIHETO BO3/1EHCTBUSA

(npunnun Jle Hlatense)
OO6m1ast 1 HeOpraHUYecKask XUMUs

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIch Ileprognueckoro
3akoHa .M. MeHnneneeBa M JI€MOHCTPUPOBATH €ro
CHCTEMAaTU3HPYIOIIYI0, OOBSICHUTEIBHYI0 W  IPOTHOCTHYECKYIO
byHKIIUN

ChopMupoBaHHOCTH ~ YMEHHMM  XapaKTepU30BaThb  AIIEKTPOHHOE
CTPOEHME AaTOMOB XMMMUYECKHX DJJIEMEHTOB 1-4 mepuonos
[lepmonnueckoit  cucreMbl  XMUMH4YeCKuX  anemeHTtoB .M.
MenieneeBa, UCIIONIb3Ys MOHTHUSA «S-, P-, d-DTIEKTPOHHbBIE OPOUTAIIN,
«IHEPreTUYeCcKre YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAVHEHUH IO IEPUOJaM U
rpynmaMm [leppuogudeckoil cucteMbl XMMHYECKUX 3yeMeHToB J[.M.

Menneneena

2.3

ChopMHUpPOBAaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) 0OIIHE
XUMHUYECKHE CBOUCTBA HCOPraHNM4YCCKUX  BCHICCTB  PA3JIMYHBIX

KJIaCCOB, NOATBEPAKIAATh CYLIECTBOBAHUE TEHETUUYECKOM CBSI3U MEXKIY




HCOPraHn4CcCKUMHU BCIICCTBAMU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTH YMEHHMH yCTAaHABIMBATh MPUHAICHKHOCTD
HEOpPraHMYECKUX BEIIECTB 10 MX COCTAaBY K OMNPEIECIEHHOMY KJIacCy
(rpymre) coenquHeHu (POCThIe BEIIeCTBa — METAUIBI U HEMETAJLIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIC TUAPOKCUIDBI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYJT BEUIECTB W YpPaBHEHUH XHMHUYECKHUX
peakuuii, cuctemarnueckyto HomeHkaIatypy (IUPAC) u tpuBnansabie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIA ra3, aMMuUak, raméHas W3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHE)

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOJATBEPKIaTh CYIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKITY
HEOPraHWYECKUMHU  BEIIECTBAMH C  [OMONIBKD  ypaBHEHHUMH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHHﬁ

ChopMUpOBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb M BBINOJHATH
XAMHAYECKHH OSKCIIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPHUCYTCTBUH KaTaIN3aTopa, OMpeIelieHIe CPeIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HHJUKATOPA, BIUSHHE Pa3IHMYHBIX
(akTOpOB Ha CKOPOCTb XUMHUECKOW pEaKIUH, PeaKIMH HOHHOTO
oOMeHa, KaueCTBEHHbIE peaKlMM Ha Cylb(ar-, KapOOHAT- U XJIOPUJ-
AQHWOHBI, HA KaTHOH aMMOHWSI, PEIICHNE DKCIIEPUMEHTABHBIX 3a/1a4
o reMaM «MeTtaiuib U «HemeTransb») B COOTBETCTBUH C IPABUIIaAMHU
TEXHUKH O€30MacHOCTH TMpH OOpalleHWH C BEleCTBAMU H
a0opaTOpHBIM  O0OPYJOBAaHHWEM;  TPEACTABIATh  PE3yJbTAThI
XAMHAYECKOTO JKCIepUMEeHTa B  (opMe 3almuch  ypaBHEHUH
COOTBETCTBYIOIUX peakuuil U (OpMyIHpPOBaTH BHIBOJBI Ha OCHOBE

OTUX PC3YJIbTATOB

C(I)OpMPIpOBaHHOCTL yMCHI/Iﬁ CO6J'IIO,Z[3.TB mpaBujia TIOJIb30BAHUA
XUMHYSCKOMN HOCYI[Oﬁ u J'I8.60paT0pHBIM OGOpy,E[OBaHI/ICM, a TaK¥Xe
ImpaBujia 06paHIeHI/I$I C B€IIECTBAMHU B COOTBECTCTBHUU C HHCTPYKIUAMHA

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHM  XapaKTEpPU30BaTh  XHUMHYECKHE
MPOIIECCHI, JIEXKAITUE B OCHOBE ITPOMBIIINIEHHOTO MOJIYYEHUsI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKke cOpPMHUPOBAHHOCTH MPECTABICHUH 00




OOIMX HAayyHBIX MPHHOUNAX MW SKOJIOTMYECKHX MpolieMax

XUMHYCCKOI'O IMTPOMU3BOJACTBA

XUMUS U KU3HL. PacuéTrl

3.1

3.2
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3.4

ChopmMupoBaHHOCTH MPEACTABICHUI 0O XUMUYECKOW COCTABJISFOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XUMHHM B IO3HAHUU
SBJICHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhI
JUYHOCTH, €€ (YHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOJUMOW IS
pelIeHUs TPAKTHYECKUX 3a/7a4 M JKOJIOTHUYECKH OOOCHOBAHHOTO

OTHOILICHUS K CBOEMY 310POBbIO U HpHpOI{HOﬁ cpeac

CdopmupoBaHHOCTE  yMEHHUU KPUTUYECKH  aHAJIU3UPOBATh
XUMHAYECKYI0 HH()OPMAIUIO, MOTyYyaeMyl0 M3 Pa3HBIX HCTOYHHUKOB

(cpeacTBa MaccoBO KOMMYHUKaIUH, ceTb IHTEpHET U ApyTrue)

ChopMupoBaHHOCTh yMEHHUI cOOMIOaTh MpaBUIA HKOJOTHUECKU
1eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYJIOBOH JAEATEIHHOCTH B
LEIAX COXPAHEHUs CBOETO 3J0POBbS M OKPYKAKOIIEH NPHUPOIHOU
Cpelbl

Oco3HaBaThb ONACHOCTb BO3JEHUCTBUS HAa JKUBBIE OPTraHU3MBI
ONpEACNEHHBIX BEIECTB, MOHMMAas cwmblcan mokazarens [IJIK,
IOSICHATH Ha ITpUMEpax CHOCOOBI YMCEHBIICHHUA U ITPEAOTBPALICHUA UX

BpCIAHOIO BOSI[GPJICTBHH Ha OpraHuv3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHHUW  TPOBOJAUTH  BBIYUCICHHUS  C
WCTIOJIH30BAaHNEM TIOHSTHSI «MAaccoBasi JIOJISi BEUIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHUYECKHX pPEaKIHsIX, MacChl
BeleCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WM 00BEMY OJIHOTO W3 YUYaCTBYIOIIUX B PEaKIMU BEIIECTB,
TeI0BOro 3 (deKTa peakiiuu Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAaHCHHUA SHCPTIHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

TeopeTnueckrne OCHOBbI OPraHUYECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyYecKON XUMHUHU: €€ BOZHUKHOBEHHE, PAa3BUTHUE U 3HAYCHHUE B
MOJIyYEHUU HOBBIX BEUIECTB M MaTepuajoB. Teopusi CTpOEHUs OPraHUYECKUX
coenunennit A.M. BytnepoBa, €€ OCHOBHBIE OJIOKEHUS

CtpykTypHble (OpPMYJIBI OpPraHMYECKUX BEIIECTB. [ OMOJNOTHS, H30MEpHUS.
XuUMHUYEcKasi CBSI3b B OPraHUYECKHX COCAUHEHUSAX — OJAUHAPHBIE U KPAaTHbIC
cs3u. [Ipencrasienne o KiaccuGUKAIUN OPraHUIeCKIX BEIICCTB
Homenkiatypa oprannueckux CoeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHbBIE

Ha3BaHUS BaKHEHUIITHX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPTraHUYCCKUX BCUICCTB

VYri1eBo10pObI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHHA psa. MeraH u 3TaH —
MPOCTEHIINE MPEACTABUTENH AlIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuy 3aMelleHUs] U TOPEHMs), HAXOXKJCHHWE B NPUPOAE, IMOJIyueHHE U
IIPUMEHEHHE

AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsA. DTWIEH U NPONUIIEH —
MPOCTEHIINE MPEACTABUTENHN AKEHOB: (DU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUS, TUJpATallUd, OKHUCIECHUS U

HOHI/IMepI/I3aHI/II/I), MOJIYUYCHHUEC U IPUMCHCHUC

2.3
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Ankanuensl: Oytaauen-1,3 w merunOyramuen-1,3: cTpoeHue, BaKHEHUIIHE
XUMHUYECKUE CBOMCTBA (peakuus moiuMepusaiun). [lonydenne CMHTETUYECKOTrOo

KaydyKa U Pe3HHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHH psid. ALETHIICH —
MPOCTEHIINIA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpOEHHE, (PHU3UYECKHE WU
XUMHYECKHE  CBOMCTBAa  (peakuMM  TUAPUPOBAHHUSA,  TaJOT€HUPOBAHMUS,

ruaparanuu, I OpCHI/Iﬂ), NOJIYUYCHHUEC U IPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (U3NYECKME M XHMHUYECKHE CBOWCTBa
(peakuuy TajJOreHUPOBAaHUS WU HUTPOBAHMS), IOIYYEHHE U IPUMEHEHHUE.
Tonyon: cocraB, crpoeHne, GU3NYECKUE M XMUMHUYECKHE CBOWCTBA (pEaKiuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJyuyeHUE U NpUMeHeHHe. TOKCHYHOCTb
apeHoB. ['eHeTnyeckas CBsI3b MEXIY YIJIEBOAOPOJIAMH, MPHUHAISKAIIUMH K

Pa3JINIHBIM KJIacCaM




2.6

3.1

3.2
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IIpuponHblE HMCTOYHUKM yIiIeBOAOPOAOB. IIpupomHbBII ra3 M IOIYTHBIE
HedTsHbIe Ta3pl. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEeKUHI (TEepMHUYECKUHM, KaTaluTU4eckuil), nuposus. IlpomykTs
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIICHHOCTH U B ObITY. KaMeHHbIH

yTOJIb U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OOHOATOMHBIE CHOUPTBL. MeETaHON M 3TAaHON: CTPOCHUE,
¢du3nuecKkue U XMMUYECKUE CBOMCTBA (pEaklIUU C AKTUBHBIMH METaJUIAMU,
raJloreHOBOJIOPO/IaMHU, TOpPEHHUE), MpUMEHEeHHe. BoaoponHble CBS3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. [[eficTBHE METaHOJIa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.
MHOroaroMHbIe CIIUPTHI. DTUIICHTJIMKOJIb U TIHUIEPUH: CTPOCHHE, (PU3UIECKUE
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJJIaMU,
KaueCTBEHHAsl peakilisi Ha MHOTOATOMHbIE CHHPTHI). [leiicTBHe HAa OpraHu3M

yenoBeka. [IpuMeHeHue ririepruHa U STHICHTITUKOISA

@deHol: CTpOeHHE MOJIeKYJbl, (u3uveckue W XHUMHYECKHE CBOMWCTBA.
Tokcuunocth penouna. [Ipumenenue henomna

Anpaeruipl ¥ KeTOHbI. DopMaIbIeTru, aleTaibAeru/l; CTPOSHHE, (HPU3UIECKUe
U XUMHUYECKHE CBOMCTBAa (peaklMW OKHUCJICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIINH ), IOJyUYE€HUE U IPUMEHEHHE
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3.5

OAHOOCHOBHBIE MpeJesibHbIE KapOOHOBBIE KMCIOTh. MypaBbiHas U yKCyCHas
KHCIIOTBI: CTpO€Hue, (pu3nueckue U XMMHUYECKHUe CBOMCTBa (CBOICTBa, oOmiue
JUI Kjacca KHCJIOT, peakuus 3TepuduKanuu), MOJIydeHHe U MIpUMEHEHHE.
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI KaK MPEACTAaBUTEIHN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JAeicTBHE
CrnoxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas poib

KUPOB

3.6

VYrieBonbl: cocTaB, KilacCU(UKAIUS YIJIEBOIOB (MOHO-, TU- U TIOJUCAXAPUJIBI).
['moko3a — mpocTeimuil MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYIIbI,
¢u3nueckne W XUMHYECKHE CBOWMCTBAa (B3aMMOJEWCTBHE C THAPOKCHUIOM
meau(Il), oxucnenme ammuayHeIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTaHOBJICHUE, OPO’KEHHE TIIFOKO3bI), HAXOXKJICHUE B IPUPO/IE, TPUMEHEHHE,
ouonorudeckast poib. @orocunTe3. PpykTo3a Kak M30Mep IIroKo3bl. Kpaxman
U LeJUII0JI03a KaK NpUupoaHble noaumepbl. CTpoeHHe Kpaxmalla U LEJUII0JI03bI.
dusnueckue W XUMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOIN3, KauyeCTBEHHAs

peaKIus C HOJIOM)

A30TCOIepIKaIe OpraHuIeCKHe COCTMHCHUS




4.1

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHudyeckue coenuHeHus. Ou3ndeckue u
XMMHYECKHE CBOWCTBAa aMMHOKUCIIOT (Ha MpuMepe IIUIMHA). buosornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mHpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHYECKHE CBOICTBa OENKOB:

TUPOJIU3, ACHATYpallns, KaYeCTBEHHbIE peakluy Ha OeKu
BricokoMoneKyIIsipHbIE COETMHEHUS

OCHOBHBIE TOHATHS XWMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MOJIMMEpP,  CTPYKTYPHOE  3BEHO, CTEIEHb  MOJUMEPU3ALMUU,  CPEIHSIA

MOJICKYJIsIpHad Macca. OcHoBHBIE MCTOAbI CHUHTC3a BBICOKOMOJICKYJIAPHBIX

COG,Z[I/IHGHHI;'I — NOJIMMCpU3alug U IIOJIMKOHACHCAIIUS

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOAbl HM3YYCHUSA BCHICCTB HU HUX HpeBpaHICHHfII
O3HAaKOMJICHUEC C 06pa3uaMH nNpupoAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KayayKoB. HonyquI/Ie CUHTCTUYCCKOI'O KayuyKa U PE3UHbI

11 KVIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT CodcpiKaHusA

1.1

TeOpeTI/IquKI/Ie OCHOBBI XMMHUH

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000I0UKa.
DHepreTudyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, §-, P-, d-ITI€MEHTHI.
OcobeHHOCTH pacIpeiesieHUs JIEKTPOHOB TI0 OPOUTAIISIM B aTOMaX AJIEMEHTOB

NEPBBIX YETHIPEX NEPUOAO0B. DIEKTPOHHASI KOH(UTYpalHs aTOMOB

1.2

Ilepnonnueckuil 3akoH n lleprognyeckas cucTeMa XMMHYECKHX JJIEMEHTOB
J.1. Menneneesa. CBsA3b nepuondeckoro 3akoHa u Ilepnoanueckoil cucreMsl
XuMHYecKux deMeHToB J[.M. MenneneeBa ¢ COBpEeMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUs CBOWCTB XMMHYECKHUX JJIEMEHTOB M
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpyHnaM U HEepUOaM.

3HauecHUE NEpUOANICCKOr0 3aKOHA B Pa3BUTHU HAYKU

1.3

Ctpoenue BemecTBa. XHMHYECKas CBA3b. BuUIbl XUMHYECKOW CBSI3HU
(koBaJleHTHasl HEMOJNSpHAas W TOJSApHAs, WOHHAs, MeTajundeckas). VOHBI:
KaTHOHBl M aHWOHBI. MexaHU3Mbl 00pa30BaHHS KOBAJICHTHONH XWUMHYECKOH

cBs13u (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

1.4

BaneHnTHOCTb. DneKTpooTpUIIaTEILHOCTh. CTENEeHb OKUCICHUS

1.5

BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI. 3aKOH IMOCTOSIHCTBA

CcOCTaBa BenlecTBa. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THIA KpUCTAUIMYECKOW pemerku. [loHsatne o aucnepcHsIx
cucreMax. VcTHHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBas 10Ji1 BELIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYEeCKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BEIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knmaccudukanus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOM M OPraHnYecKoil XUMHUU. 3aKOH COXPaHEHUsI MAaCChl BEILIECTB,

3aKOH COXpaHCHUA U NPCBPALICHUA SHCPIUU IMIPHU XUMHUYCCKUX PCAKIUAX
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB

O6paTI/IMBIC pCaKIuu. XHUMHYECKOE PaBHOBCCHC. cDaKTOPH, BIUAKOIIMEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense
Onextponutrdeckas quccormanysa. CuibHbele u cialble 3mekTpoiautsl. Cpena
BOJHBIX DPACTBOPOB BEIIECTB: KHUCHAsd, HEUTpanbHas, IienoudHas. Peaxuuum

HOHHOrO 0OMeHa

1.11

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKluu

2.1

Heopr AHNYCCKasA XUMUs

Hewmerannsl. [Tonoxxenne Hemeramios B [lepuonnyeckoil cucteMe XUMUYECKUX
anementoB J[.1. MenneneeBa 1 0COOEHHOCTH CTpOEHHsI aTOMOB. PU3NUecKue
CBOMCTBAa HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha IpUMeEpe KUCIOpOJa,

cepsl, hochopa u yriepoaa)
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2.3

XUMHYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOre€HOB, CEphI, a30Ta,
dochopa, yraepoga W KpPEeMHHs) M HUX  COCIMHEHMH  (OKCHIOB,
KHCIIOPOJCOACPXKAIINX KHUCIOT, BOAOPOAHBIX coenuHeHuil). IlpumeneHue

BaKHEHUIIINX HEMETAIJIOB U UX COCAUHEHUI

Meramibl. [lomoxenne MeramnoB B llepuoauyeckoi cucreMe XMMHYECKHUX
anemeHnToB [[.M. MenneneeBa. OCOG€HHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI04YEK
aTomMoB MeTasuioB. O0mre Gpuznueckue cBoMCTBa MeTaAIIOB. CIUTaBhI METAILIOB.

SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pAan HaHp}DKCHI/II\/'I METAJlJIOB
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2.5

XVMHYECKHE CBOMCTBA BaKHEHIIMX METa/UIOB (HATpU, Kalui, KaJbLuH,
MarHuii, aJlOMUHUH, IIUHK, XPOM, Xelle30, Mellb) U UX coenuHeHui. OOmue

CITIOCOOBI MOJIYUCHUA MCTAJIOB. HpI/IMCHCHI/IC METAaJlJIOB B 6BITy N TCXHHUKC

I'enernueckas cBsA3b HCOPTaHNYCCKUX BCIICCTB, TPUHAMJICKAIIUX K PA3JINIHBIM

KjiiaccaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B o0Oecrie4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW W IMHUIICBOM
0€30MacHOCTH, Pa3BUTHUU MEIULUHBL. [IOHATHE 0 HAYYHBIX METOJIaX MO3HAHUS

B€IICCTB U XUMHNYCCKHX peaKHHI;'I

32

HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HayYUYHBIX IMPUHIHUIIAX TPOMBIIIJICHHOI'O IMOJIYUCHUA
BaKHEHIIINX BCIICCTB. Yenosek B MHUPE BCHIECTB U MAaTCPHAJIOB!: BaKHEHIITIE
CTPOUTECIIBHBIC MaTCpHrajibl, KOHCTPYKIIMOHHBIC MaTCpHajbl, KPpaCKHu, CTCKIIO,
KEepaMuKa, MaTCpualibl AJId SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MHUHEpaJIbHbIE YI00pEeHUs

33

Xumus u 3A0POBLC HYCJIOBCKA: IIpaBWJia HCIIOJIb30BaHUA JICKAPCTBCHHBIX
nperaparoB, IIpaBujia 0€30I1aCHOTO MCIIOJIb30BAHUS IpcriapaToB OBITOBOM

XUMHU B HOBCCﬂHeBHOﬁ JKHU3HHU




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10 xkmace/ I'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A.
AxkmmonepHoe oouectBo «M3aarenbctBo «lIpocBemenue»
* Xumus, 11 knacc/ I'abpuensa O.C., Octpoymos WU.I'., Cnankos C.A.

AKI_[PIOHepHOG O6H16CTBO ((HB,Z[&TGHBCTBO ((HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

Xumus. [Ipumepnsie padoune nporpammsl. 10 - 11 kinaceel/ AdanaceeBa M.H.,
AxrmmmonepHoe o6miectBo "U3parensctBo "lIpocBemienue".

Xumus. 3agaunvk ¢ "momomaKoM". 10 - 11 kmaccwl/ I'apa H.H., 'abpycepa
H.U., Axunonepnoe o6mectBo "MUznarensctBo "[Ipocsemnienue".

Xumus. TpeHUpoBOUYHBIE U MTpoBepoyHbIe padboThl. 10 - 11 knacesl/ Pagenkuii
A.M., Axunonepnoe o6mectBo "MUznarensctBo "[Ipocsemnienue".

Xumust. Ypoku B 10 knacce/ I'apa H.H., AkiinonepHoe o0111ecTBo
"UznarensctBo "IIpocBerienue".

Xumust. Ypoxku B 11 kiacce/ I'apa H.H., Aknmoneproe o61iecTBo

"UznarensctBo "[IpocBeiienue".

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NMHTEPHET



https://resh.edu.ru/, http://school-collection.edu.ru/catalog/,
https://uchi.ru/profile/students, https://www.yaklass.ru/, https://dnevnik.ru/,

https://globallab.org/ru/, https://foxford.ru/teacher-dashboard.






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 143507986500560089701835989304833372774460075000
Bnagenew Monkix Onbra AnekcaHaposHa

OeicTevTened C 28.03.2025 no 28.03.2026



http://www.tcpdf.org

		2025-09-11T17:41:40+0500




