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HOACHUTEJBHAASA 3AIIMCKA

[IporpammMa 1O XWMHM Ha YpOBHE CpeIHEro oO0mero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS
dbenepanibHON 00pa3oBaTENbHONW MPOTPAMMBI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), mnpencraneHHbIX B DefepalibHOM  TOCYIapCTBEHHOM
obpaszoBarensHOM cTanaapte COO, ¢ yuétom KoHuenuunu npenoiaBanus y4eOHOTO
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamusax Poccuiickoit deaeparium,
pealn3yIoX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKECHUN
«Ctparerun pa3Butust Bocnutanus B Poccuiickoit @enepanyu Ha nepuon a0 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMmbl MO XUMHUH, K ONPENEICHUIO
oOmieil ctparernu oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUaIOIIMXCS CPEIACTBAMU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIN
koHuenrtyanbHble nonoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, N0JIy4aeMOe BBIITY CKHUKAMH
o011e00pa3oBaTelbHON  OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOoro oOpa3oBaHMS. OTH ILIEHHOCTH KacarTcs
NO3HAHMS 3aKOHOB NMPUPOABI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpHbI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJIHOMN cpexae. Peanusyercss xumudeckoe oOpa3oBaHHe OOydaroUuxcsl Ha
YPOBHE CpeJIHEro O0UIEro 00pa3zoBaHus CPEACTBAMU YUEOHOT0 IpeaMETa « XUMHUSI,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPEAEIEHBI B IPOrpaMMe IO XHUMHH C
y4€ToM crneur(pukd Hayku XUMHUHM, €€ 3HauyeHUs B TO3HAHUM MPUPOABI U B
MaTepHalbHON KU3HU OOILECTBA, & TAKXKE C YYETOM OOIIMX LEIel U MPUHIUIIOB,
XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUSl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILIJICHUS, B
CO3JaHHE LIEIOCTHOTO MPEACTABICHUS 00 OKpYXKAIOIIEM MHUpPE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (hopMHUpYyeTcs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOXHBIMH 00JIACTSIMU PUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO
TpyJla W >KM3HUM KaxXJI0ro uieHa oOmectBa. CoBpeMEHHas XuUMHUs KaK Hayka
CO3UJaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAallpaBJiCHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBS.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcsi, HEOOXOJUMYI0 UM I  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOIHKCHHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUHN) U
OpraHn4YecKor Xumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU W3YUCHHU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOTooOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TIOJXOJa K U3y4YEeHHI0O ydeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YypoBHsIX. Tak, B Kypce OPraHMYECKOM XHMHHU BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHUW, a TakKe€ Ha YpPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJCTaBICHUN O cTpoeHUH BeliecTB. CBefieHus 00 H3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JIO CIIOKHBIX OHMOJIOTMYECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYyYarOT  pPa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBSA3M, KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[Toq HOBBIM yTJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHU4ecKas
XUMUS» O00yYaronuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3ULIUH,



rIIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o01mIaroIIei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWINIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHHUH, A TAKXKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs I0TONIHsIeTcs B Kypceax 10 u 11 kimaccoB anemeHTaMu
CoZlep KaHMs, UMEIOMUMH KYJBTYPOJOTUUECKUA W TPUKIAJTHONW XapakTep. ITH
3HAHHS CIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMHUH C APYTUMH HayKaMH,
PacKphIBaIOT €€ POJib B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUIH XUMUH, IOMOTaIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO W JWYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHMUEH,
KPUTUYECKHA OCMBICITHBATH HHPOPMAITHAIO ¥ IPUMEHSATH €€ /IS TIOTIOTHEHUS 3HAHUH,
peleHus] THTEIUIEKTYaIbHBIX U 9KCIIEPUMEHTAIBHBIX UCCIIEIOBATEIbCKUX 3a1a4. B
1EJIOM COJIep’)KaHue y4eOHOro mnpeamera «XUMHS) JTaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (GOPMHUPOBAHUE Y OOYJAIOIINXCS MUPOBO33PEHUCCKON OCHOBBI
JUIST TIOHUMaHusT (PHIIOCOPCKUX WACH, TaKMX KakK: MaTepUalibHOE €IWHCTBO
HEOPTaHUYECKOTO U OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHUEM, II03HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U pEIICHUsS TMPOTUBOPEUYUN MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MIPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX TpoOIeM, a
Takke Mpo0JieM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4Jaronuxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONepKaHUSI ® TIOCTPOSHHUS TIpeAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX ACHUCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTU: peIIeHUus Tpo0ieM, TMOUCKa, aHaimm3a W 00paboTKu
uHopMaIuu, HEOOXOAMMBIX [IJIi TNPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEATEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPHU OMPEICICHUH
COJIEPKATEIIbHOM XapaKTePUCTUKH IIeJIed W3Yy4YeHHS MpeaMeTa HalpaBICHHEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TNpH3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NESATETLHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW NMOAXOJ K ONPEACICHUIO LIEJIEH U3y4YEeHUs
MpEeIMETA SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMH LEJISAMH W3YYEHHS IPEIMETA
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PyHIAMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W MOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH nX
Pa3BUTHS U CTAaHOBJICHUSI,

e (opMHpOBaHME U Pa3BUTUE NPEACTABICHUI O HAYUYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKLINNA, HEOOXOUMBIX AJIs IPUOOPETEHUS YMEHUM
OPUEHTUPOBATHCS B MHUpPE BEHIECTB M XUMHUYECKUX SIBJICHUW, HMMEIOIINX
MECTO B IIPUPOJAE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKaA LNl U 3aa4 U3y4eHHUs
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroans B
IPEnoAaBaHUK XUMHUH B OOJIbIIEH CTENEHU OTAAETCS MPEANOUYTEHUE TPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA O00I1€e00pa30oBaTEIbHON OpraHu3aliy, BIIAJCIOIET0 HE HabOpOM
3HaHUU, a (PyHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCO0aMU M YMEHUSIMU
AKTUBHOTO MOJYYEHUS 3HAHUI U IPUMEHEHUS UX B PEANIbHON KU3HU IS PELLICHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM [IpU U3y4E€HUHU TIpeIMETa « XUMUS JOMUHHUPYIOLIEE 3HAUCHHE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanrtanusi 00yJaromMxcsl K yCIOBUSIM JUHAMHYHO Pa3BUBAIOILErOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3aHHBIX C BEIIECTBAMHU U UX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCA  KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHS ONbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B INO3HAHWW XHMHH, a TaKXE JUIsl OLEHKH C IO3HMIHMA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUECKHX MTPOLIECCOB HA OPTaHU3M
YEJIOBEKa U IPUPOJHYIO CPENy;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYalIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYarOMIMXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XMMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUY I MOMCKAa M aHaJln3a y4eOHOH u
HAYYHO-ITOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKAHNUS;

¢dbopMupoBaHUE U pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XHMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy OOyyarommxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIPaBIEHHOCTH XUMHUHU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOJIONIONB30BaHNS, TIOTIOTHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUSl TNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOro
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakXKe NPUOOPETEHUs OIbITa
WCTIONB30BAaHUSl TOJNYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBJICHUSMHU.

B yueObHOM maHe cpenHero oOmero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMETHON 00smacTi «EcTecTBeHHO-HayUYHbIE
PEIMETHD».

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

COJAEPKAHUE OBYYEHUSA

10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKOM XUMHMHU

[IpeameT opraHnyecKOi XMMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIyYeHUH HOBBIX BEIIECTB M MaTepHalioB. Teopusi CTPOCHHSI OPraHUYECKHX
coenunenuil A. M. byTtieposa, € ocHOBHbIE M010KeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHM4ecKux BemecTB. ['omonorus, u30Mepus. XHUMHYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpeacraBnenne o kinaccupukanuu opraHmyeckux BeniecTB. HoMmeHkmarypa
OpraHMYEeCKUX COEJUHEHUN (CUCTEeMaTHYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCNEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M MUX IPEBPALLICHUN:
O3HaKOMJIEHHUE ¢ 00pa3liaMHi OpraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BEILECTB, HAONIOJEHHWE M OINHUCAaHUE



JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuM (IUIaBJIieHNE, OOyTIIMBAHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB W CTPOEHWE, IOMOJIOTHMYECKMH psa. MeraH M 3TaH —
IpOCTEHIINE NPEACTaBUTENN AJKAHOB: (PU3NYECKUE U XHUMUYECKHE CBOMCTBA
(peakuu 3amMelieHus] U TOPEHUs), HAxXOXKIEHUE B TMPUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA pAl. DTWIECH U NPOIUJIEH —
IpOCTEHIINE NPEACTABUTENN AJKEHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuuMu THIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATAllUU, OKHUCICHUS WU
MOJIMMEPHU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BakHeWIIne
XMMHYECKHE CBOMCTBa (peakuus nojaumepusauuu). IlomyueHue CHHTETHUYECKOTO
Kay4yyKa U pE3UHBI.

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— TMPOCTEHIIMIA TpPEICTaBUTENb AJIKHUHOB: COCTaB, CTPOEHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMH T'MAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
TOpPEHMUsI ), IOJTYyYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, pU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu rajoreHMpOBaHUsSI U HUTPOBAHUS), NOJIyYEHUE U MPUMEHEHUE. Tomyon:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOIyYeHue U npumererue. TOKCUIHOCTb apEHOB.
['eneTnueckas CBA3b MEXAY YIVIEBOJOPOAAMM, NMPUHAJIEKAIMMHA K PA3ITHMYHBIM
KJIACCaM.

[IpuponHble MCTOYHHMKH YTJIEBOAOPOAOB. IlpupomHblii Ta3 W NOMYTHBIE
He(dTauble Ta3pl. Hedth u e€ mpoucxoxnenune. CrnocoObl nepepadOoTKu HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUU, KaTaTUTUYECKUil), mupoiu3. [IpomykTbl
nepepadoTKku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIN
yTOJIb ¥ IPOAYKTHI €r0 NMepepadoTKU.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHUE C 00pa3aMu I1acTMacc, KayuyyKoB U pe3uHbl, Kojuiekuuu «Hep Ty
U «YT0JIb», MOAEIMPOBAHNE MOJIEKYJ YIJIEBOJOPOJAOB U TaJIOr€HONPOU3BOIHBIX,
pOBEJCHUE MPAKTUYECKONW PabOThl: MOSyUYEHHUE FTUIICHA U U3YUEHUE €r0 CBOMCTB.

PacuétHrble 3amaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Macchl, 00BEMa,
KOJINYECTBA MCXOJHOI0 BEIIECTBA WIM MPOAYKTA PEAKLHUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIIH).

Kuciopoacoaepskamue oprann4eckue coeJMHeHUs



[IpenenpHble OQHOATOMHBIE CIHUPTHL. MeETaHOJ MW DJTAaHOJN: CTPOCHHE,
bu3MYecKue W XHUMHYECKHE CBOWCTBA (peaklUM C aKTUBHBIMH METaJlJIaMHU,
rajoreHoBOJIOPOJIaMH, TOPEHHE), NpUMEHEHHE. BoIOpoJHbIE CBA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBUE METaHOJa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHOroatoMHble  COHMPTHL. OJTWICHIJMKOIb W  TIHIEPHH: CTPOCHHE,
bu3ndeckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO MICIOYHBIMH
MeTaJlJITaMH, Ka4eCTBEHHAsi pPeakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBue Ha
opraHusM 4enoBeka. [[pumeneHre rmmuepuHa U STUIIECHTJIMKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (U3NYEeCKUe U XUMUYECKHE CBOMCTBA.
ToxcuuHocTh penona. [Ipumenenue gpenona.

Anpnerunibl U Kemownwvl. DopMmanpaerujs, aneTanbACTUN:  CTPOCHUE,
dbu3nYecKkre U XUMUYECKHE CBOMCTBA (pEaKlUM OKUCICHHS U BOCCTAHOBJICHMUS,
KauE€CTBEHHBIC PEAKIINH), OJyYEHUE U TPUMEHEHHUE.

OaHOOCHOBHBIE MpeeNIbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAsI
KHCJIOTBL: CTPOCHHE, (PU3UUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME s
KJIacca KUCJIOT, peakius dTepu(puKaIum), noydeHue u npumeHenue. CtreapuHoBas
U OJICMHOBAsl KUCJOTHI KaK MPEJICTABUTEIN BBICIIMX KapOOHOBBIX KHUCJIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEeHCTBUE.

CrnoxxHble 2(QUpPbl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. [wuponus
cioxHbIX 3¢upoB. XKupsl. ['unpomus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb KUPOB.

VYrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBoAoB  (MOHO-, JHU- U
nonucaxapuapl). ['oko3a — mpocTedmmii MoOHOCaXxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
menu(Il), okucienne amMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIeHME,
OpO’KEeHUE TITIOKO03bI), HAX0XKACHUE B IPUPOJIC, MPUMEHEHNE, OMOJIOTHYECKas POJIb.
®otocuHTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kkak OpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
neutoao3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIIH3,
KaueCTBEHHAs PEAKIIUSI C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX IIPEBpaIlCHUN:
MPOBE/ICHNE, HAOJIIOJICHHE W OIMHMCAHHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYECTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJA
okcugoM Meau(Il)), MHOroaroMHbBIX CHUPTOB (B3aMMOJECUCTBHE TIJIMIIEPUHA C
ruapokcugom meau(Il)), anpuerunoB (OKMCIEHUE aMMHAYHBIM PaCcTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmemu(Il), B3ammMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

PacuérHble 3anaumn.



Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIUH).

A30TCcozeprKallie OPraHunuecKue COCTUHEHUSI.

AMMHOKHCIIOTHI Kak aM(oTepHbIe opraHndeckue coeinHenus. dusndeckue u
XMMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha MpuMepe riauiuHa). buonorumdeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTumapl.

benkyn kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHBIE coennHeHus. llepBuuHas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIINKU Ha OCJIKU.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
HaOJIOICHUE U ONMKMCAHUE JTEMOHCTPALMOHHBIX OMBITOB: JA€HATypauusi OEJIKOB MPU
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.

BbicokoMoJIeKyJISIDHBIE COeIMHECHUS

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSAST MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIMHEHHA —
NOJINMEPU3ALUS U MIOJTUKOHEH AU

Peanuzanust MeXIpeIMETHBIX CBSI3€d NPU U3yYEHUH OPraHUYECKON XUMHUU B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX MOHATHMA, TaK U TOHSITHH, SBJISIOLIMUXCS CUCTEMHBIMHU ISl OTAECIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO LUKJIA.

OO1ue ecTecCTBEHHO-HAayUHbIE IOHATHUS: SIBJICHUE, HAYYHBIA (aKkT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiaccuuKalus, MepruoJuIHOCTb, HaOII0ICHNE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAeMbI€, TOILIUBO,
pecypcsl.

TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUUYECKHE MpenapaThl, MaTEpHaIIbl U3
HCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMUYECKUN dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00oJI0uKa. DHEpreTuueckrue ypoBHH, MOAYPOBHU. ATOMHBIE opOutaiu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO0 OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.



[lepnonnueckuii 3aKoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOAMYECKOro 3akoHa M Ileproanydeckoil CHCTEMBI
xuMuueckux anemMeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHYECKHX DJIIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIIOKHBIX BEIIECTB IO TPYyIINaM M MEepUojaM.
3HaYeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKass CBSI3b. BUAbl XHUMUYECKOW CBSI3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJEHTHOM XHWMHUYECKOW CBSI3U (OOMEHHBIM W JIOHOPHO-
akuentopHsiil). Bomoponanast cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATEIBHOCTb.
CreneHnb okucieHus. MIoHbI: KAaTHOHBI 1 AHUOHBI.

BemecTtBa MOJEKYJSIDHOTO M HEMOJIEKYJSIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbl KPUCTANIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIIA KPUCTALUINYECKOU PELIETKH.

[Tonsitue o nucnepcHbx cucteMax. VICTUHHBIE W KOJUIOMJHBIE PAaCTBOPBHI.
MaccoBas 10Ji1 BEHECTBA B paCTBOPE.

Knaccuduxanus HEOpPraHUYECKUX COEIUHEHHNN. Howmenknarypa
HEOPraHUYECKUX BelIeCTB. [‘eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Dnektponutuyeckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAsA, HEUTpaIbHas, IETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAILCHUMN:
neMoHcTpanus Tadaui «Ileproguyeckas cucrema XuMuaeckux sjaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaONIoJeHUuE U
OMMCAaHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIbI0 YHUBEPCATLHOTO UHIUKATOPA, PEAKIIUU HOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XMMUYECKON
peakuum».

PacuéTtHrble 3amaun.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pPEaKUHUi, B TOM YHUCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACYETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBAst AOJIA
BEILIECTBAY.

Heopranuuyeckasi xumusi

Hemetannel. Ilosoxkenne HemetaiuioB B Ilepuoaumueckon  cucrteme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMeEpe
KHCJIOpo/a, cephl, hochopa u yriaepoa).



XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEpPbI, a30Ta,
dochopa, yriepoma WU KpeMHHS) W WX  COCOWHEHWHA  (OKCHIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COCAMHEHUN).

[IpuMeHEHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUI.

Mertamnsl. [lonoxenne metamnoB B Ileproanueckoil cucreMe XUMUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JIOUEK
aToMOB MeTayuioB. OO0mue gusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSYKEHU METAIIIOB.

XHUMUYECKHE CBOMCTBA BaKHEWINHMX METAUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHuy, allOMUHUH, [IUHK, XPOM, JKeJe30, ME/Ib) U UX COCIMHEHUM.

OO6mue cnocoObl nomyyeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHs] BEIIECTB M HX MPEBPAICHUMN:
U3Y4YEHUE KOJUIEKINMN «MeTauibl ¥ CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaAOJIOJIEHWEe M OIMCAaHHE JIEMOHCTPAIUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBUE THIPOKCHA ATIOMHHUS C PacCTBOpaMHU
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuéTtel macchl BemiecTBa WM 00bEMa ra3oB MO WU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEIIECTB UMEET IPUMECH.

XUMHUS U KU3Hb

Ponp xuMum B oOecrieyeHUHM 3KOJOTHYECKOM, YHEPTreTHYECKON U IHIIECBOM
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BELIECTB U MAaTE€pUANIOB: BAKHEHUIINE CTPOUTEIbHBIE
MaTepualibl, KOHCTPYKIIMOHHBIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJIs JIEKTPOHUKH, HAaHOMAaTepHuasbl, OpraHUYEeCKUE W MUHEPAJIbHbBIC
yaoOpeHus.

Xumuss ¥ 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO UCIIOJIH30BAHUS MIPENapaToOB OBITOBON XUMHH B
MOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3CH TNpU  W3YYEeHUH OOmEed w
HEOpraHnveckoi xuMuu B 11 Kilacce oCyIlIECTBISIETCS YE€pPE3 UCIOJIb30BAHUE KAK
OOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SIBISIONUXCS
CUCTEMHBIMH JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.



OOmme ecTeCTBEHHO-HAYUYHBIC MOHSATHS: HAY4YHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPCHHE, SBIICHHE.

dusnka: MaTepHsl, SHEPTHs, Macca, aToM, 3JICKTPOH, MMPOTOH, HEHTPOH, HOH,
W30TOI, PAJMOAKTHBHOCTD, MOJICKYJIa, SHEPTCTUYECKHH YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHHUSI, CKOPOCTb.

buonorus: KkieTka, oOpraHu3M, JKOCHCTeMa, Owmocdepa, Makpo- u
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MUHEpAJIBI, TOPHBIC ITOPOJIbI, TOJIC3HBIC HCKOTIAeMbIe, TOILIMBO,
pPECYpPCHI.

TexHomoTHs: XUMHYECKasi MPOMBIIIIICHHOCTh, METAJUTyPTHs, MPOU3BOJCTBO
CTPOUTEIIBHBIX MAaTEPUAJIOB, CEIbCKOXO3SHCTBEHHOE IIPOU3BOJICTBO, ITHIIEBAs
MPOMBIIIJICHHOCTh,  (hapMarieBTUUECKass  IPOMBINIICHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKHX IpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHasoB,
AJIEKTPOHHAS MMPOMBINUICHHOCTh, HAHOTEXHOJIOTHH.

I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUM A [TPOI'PAMMBI 110 XUMHNHA
HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJbBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHS
OOyyarolMMHUCST MPOrpaMM CpeAHEro o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeAMETHBIM W TpeIAMETHbIM). HayuHo-mMeTOonu4Yeckol OCHOBOW  Jiis
pa3pabOTKH TJIAHUPYEMBIX PE3yJIbTATOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHus BBIJICICHBI CIICIYIOIINE COCTABISIOIINE:

OCO3HAaHHUE OOYYAIOUUMUCS POCCUMCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEEIICHHUIO;

HAJIMY1E MOTUBAIIMH K O0yYCHHUIO;

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€AMHCTBE YYEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaJaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMAaMH ¥  TPaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IMPOIlEccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOyyJarommxcs.



JInyHOCTHBIE pe3ydbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKAIOT
c(OpPMHPOBAHHOCTh OIBITA TIO3HABATEIHLHON M TMPAKTHYECCKOW JEATECILHOCTH
0Oy4Jaronuxcs Mo peaju3anuy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIC B
YacTH:

1) rpaxaIaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJCTABICHUSI O COIMAJIBHBIX HOPMax M TMPaBWJIAX MEKIUYHOCTHBIX
OTHOIIEHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIHHOCTH MPHU CO3AaHUN YUSOHBIX
MPOEKTOB, PEIICHUU YUESOHBIX U MO3HABATEIBHBIX 33/1a4, BHINOJIHEHUU XUMUYECKHUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMaTh M TPUHUMATh MOTHBBI, HaMEpPEHHUS, JIOTHKY U
apTyYMEHTBI IPYTUX IIPH aHAIU3€ PA3IMYHBIX BUJIOB YICOHOM IEITEIHPHOCTH;

2) NIaTPUOTUYECKOTO BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4dYHOMY HaCIEIUI0
OTE€UYCCTBECHHOMN XUMUM;

YBaXEHUSI K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPUH W MPAKTHUYECKOTO
MPUMEHECHUSI XUMHUM, OCO3HAHMS TOTO, YTO JIOCTHXKCHUS HAYKH €CTh pPE3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABaTEIbHBIX MOTUBOB B MTOJIYUYE€HHUH U MOCIEAYIOIEM aHATTU3E
uH(MOpMAITUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUMU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIIEHUBATh CUTYyalluH, CBA3aHHbIE C XUMUUYECKUMHU SIBJICHUSIMH,
Y MPUHUMAaTh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICGHUBATh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBapHUIIEH ¢
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME MOCJEACTBUUA 3THUX
MOCTYTIKOB;

4) popMmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAHUsI IIEHHOCTEH 30poBOrO © 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOmoieHrs TpaBuil Oe30macHoro oOpalleHHs C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;



OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
QJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
JIESITENBbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUHM NPAKTUUECKUX 3ajad
COILIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO NMpodeccuil pa3IudHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHH;

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U pe3yJabTaTaM TPYJAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAWBUIYAIBLHON TpPaeKTOPUU
oOpa3oBanus, Oyayuied mpodeccuu M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) K0JI0TUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOT0 OTHOUIEHUS K TMPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3E€MIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHHM XUMHUHM IS
peUIeHNs BOMPOCOB PAllMOHAIIBHOTO MPUPOAONOIb30BaAHNUS;

AKTUBHOTO HENPHUATUS JCWCTBUH, TMPHUHOCAIIMX BpEH OKpYKarOIIEH
MPUPOTHON Ccpelie, YMEHHS TPOTHO3UPOBATH HEOJATONPHUSTHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIaTh UX;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
GbOopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MpoOJieM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKAEHHOCTH B  0COOOW 3HAUYUMOCTH XUMHUHU JJIsI  COBPEMEHHOM
IUBUJIM3ALHUN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOM POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHATbHON KYyJIbTYphl, PEIIEHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOM, MUILEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUM MEIAMIIMHBI, 0O0CCIICUCHUH YCIIOBHUI
YCIIELTHOTO TPY/1a ¥ AKOJOTUUECKU KOM(POPTHOM KU3HU KAXKOTO YjieHa 00IIeCTBa;



€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JieNlaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C IIEJIbIO MTOTYYEHUS IOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJBb30BaTh XUMHYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO |
caMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYCHUIO HOBBIX 3HAHUN 1O XHUMHHU B
COOTBETCTBHHU C KM3HCHHBIMHU OTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTAM TpyJAa B pazNu4HbIX chepax nmpodeccruoHaIbHOMI

NEATEIIBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YYEOHOTO TMpeaMeTa «XUMHUsSD Ha
YPOBHE CpeaHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOYyUaIOIIUXCS
MEXKIUCIUIUTMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
[EJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuu@uKky METOJ0B TMO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliece, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusi, UCCIe0BaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC yUeOHbIE NEUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroInXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JIEUCTBYS B IIO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMH ¥  PETYJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHbLIMH
NeHCTBUAMM:

1) 6a30Bble JorMYecKue aeiicTBHS:

CaMOCTOATENLHO  (OopMyJIHMpOBaTH W aKTyaIM3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEsATh LENU JEeITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAaThl ACITEIbHOCTU C TOCTABJICHHBIMU LIEJISIMU;



WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXJCHHS (MHAYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) 2JIEMEHTa, XUMHUUYecKas (popMyJia, ypaBHEHHUE XUMUYECKON peaKIuu
— MPU PEUICHUH YUYEOHBIX MO3HABATEIBHBIX M MPAKTUYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 6a3oBbIe HCCIeA0BATEIbCKHIE eiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEIIECTB M XUMHYECKHUX
peaKkuui;

dbopMyIHpOBATH LS U 3a/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIAJIETh HABBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOSATENIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS W BBIBOABI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YIbTATOB MUCCICAOBAHNA,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEATECIIbBHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmManmeii:

OPUECHTUPOBAThCA B PA3JIUYHBIX HCTOYHMKAX HHPOpMauuu (HaAy4dHO-
MOMyJISipHAsl JIUTEpaTypa XUMHUYECKOTO COJACpP)KAHWS, CIPABOYHBIE TIOCOOUS,
pecypcbl MuTepHeTa), aHanmu3upoBaTh WH(DOPMAIUMIO PA3IMYHBIX BHIOB U (OpM
MpeJICTaBICHHUS, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMPOTUBOPEUUBOCTD;



(GbopMyTUPOBATH 3aMPOCHl U TMPUMEHSITH PA3TMYHBIE METOIBI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAMMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBIICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

WCITI0JIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XMMUYECKOM
uH(popMaIuelt: MPUMEHITh MEXIpeIMeTHbIe ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYILIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOIHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajn3aluil y4eOHOTO poeKTa U (POpMyITHpPOBATH BHIBOJBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJACOBAHHWS TO3WUIIUN B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejiaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIENI0BATENLCKUX 3ajad, BbIOMpaTh Hambosee
b deKTUBHBIN C€roco0 HMX pereHuss ¢ y4ETOM TOJNyYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH JEATEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa’KaroT:

c(hOPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHUMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYpPhl JIHYHOCTH, €€ (YHKIIMOHAIBLHON
rpaMOTHOCTH, HEOOXOJUMOM JUIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M PUPOTHOM Cpeie;

c(hOpMHPOBAHHOCTh YMEHUI BBISIBIISAITh XapaKTEpHbIE MPU3HAKU TOHSTHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA IMPU
OMMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYE€CKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopMyn OpraHMYEeCKMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX PEAKIUH,
W3TOTaBJIMBAaTh MOJIETN MOJIEKYJI OPTaHMYECKUX BEHIECTB I WLIIOCTPAUU HUX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJICKHOCTh H3YyUECHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIpPEICIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yriIeBOJOPOAbI, KHUCIOPOJ U a30TCOJIEpKaIue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIWHEHMs), JlaBaTh WM Ha3BaHUS [0
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpUBOIWUTH TPUBHAJIbHBIE
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, AaleTUJICH,
ATWICHIJIMKOJb, TIHIEpUH, (eHos, (HOopMalbIeTH, aleTaabJIerul, MypaBblUHas
KHCJIOTA, YKCYCHAsl KUCJIOTAa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, eJJTi0JI03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISITH BUIBl XUMHUYECKOM CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh yMEHUSI TPUMEHATH TOJOKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. ByTtiepoBa mis o0bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepHU30BaTh COCTaB, CTPOEHHUE, PU3HUECKUE
U XUMHYECKHE CBOMCTBA THUIUYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB
OpraHUYeCKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, IIPOIHJICH, alleTHIICH, OyTaaueH-1,3,
MeTwiOyTagaueH- 1,3, 6eH30J1, METaHOJI, 3TaHOJI, STUJICHTJIUKOJIb, TIIUIIEPUH, (PEHOT,
aleTagbJeru, MypaBblHasi U YKCYCHasl KMCJIOTHI, TJIFOKO3a, KpaxmaJl, IeJUIH0I103a,
aMUHOYKCYCHAsl KUCJIOTa), WUTFOCTPUPOBATh T'€HETHUYECKYIO CBSI3b MEXKIYy HHUMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XWMHUYECKHUX PEAKIHUA C UCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpPMYT;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
ChIpbs (He(Th, TPUPOAHBIN ra3, yroyb), CIOCOOBI UX NEPEPAOOTKU U MPAKTUUECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpPMHPOBAHHOCTh YMEHUU TPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOTYKTa



pEeakLHK 0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXO/IHBIX BEILIECTB
WJIM NPOAYKTOB PEAKIINH);

c(hOpPMHPOBAHHOCTh YMEHHH BIIQJIETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METOJaX HAYyYHOI'O MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYECHHH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHue, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl OPUHSATUS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJI0OM ¥ J1TabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AHAIMU3UPOBATH XHUMUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJII0OAaTh  TpaBUJia  AKOJOTHYECKHU
LEJIECO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXPaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOWIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OMAacCHOCTh BO3JICUCTBUSA HA JKHUBBIE OPTaHU3MbI ONPEACIEHHBIX OPTraHUYECKUX
BEILECTB, MOHUMasi cMbica mnokaszatens [IJIK, moscHiATh Ha mpumepax CrnocoObl
YMEHBUIEHUSI W TNPEJOTBPAICHHUs] HMX BPEAHOTO BO3ACHCTBUS HA OpraHU3M
YeJIOBEKa;

U1 O0YYaroUMXCcs ¢ OrpPaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbs: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUI;

JUISL CJENBbIX W CJA0OBHUIASIIIMX OOYYaloOIMXCS: YMEHHE MCIO0JIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy obOo3HaueHui JI. Bpaiinsg mis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHMS Kypca «OOImas ¥ HeopraHudeckas
XAMUSD» OTPAKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABIICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUH B IIO3HAHUU SIBJICHUN IPUPOJIBIL,
B (OPMUPOBAHWUU MBIIIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN
IPAaMOTHOCTH, HEOOXOAUMOM sl PEIICHUS] MPAKTUYECKUX 3a7a4 ¥ AKOJOTHYECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBbIO U IIPUPOJIHOM CpeEIE;

BJIAJICHUE  CHUCTEMOM  XMMHYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHUYECKUW DJIIEMEHT, aToM, M30Tom, S-, p-, d-



AIIEKTPOHHBIE OpPOMTANM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJSIPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPHUILIATEIBHOCT, CTENEHb OKHCIICHUS, XUMUYECKasi CBA3b
(koBaJIeHTHAas, MOHHAsI, METAILIMYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pEIIETKA,
TUAMBl XUMHUYECKUX  PEAKUUHA, PACTBOP, DJJIEKTPOJIMTBL,  HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUny, XUMUYECKOE DPaBHOBECHE); TEOPUH M 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Juccolmannu, nepuoanuecknit 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS SHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUH BaXKHEHIINX HEOPTaHUYECKUX
BELIECTB B OBITY M MPAKTUYECKON JEATEILHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpHU
ONMHMCAHUH HEOPTAHMYECKHUX BEILIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBIUBATh NPUHAIIIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEAeIEHHOMY KJlaccCy/TpyIie
COEIMHEHHH (IIPOCTBIEC BEIIECTBA — METAUIBI U HEMETAJUIbI, OKCUABI, OCHOBAHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATh CMBIC]I IEPUOANUECKOTO 3aKoHa JI.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKLUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoi cucTeMsl
xumuueckux anemeHtoB JI. M. MeHneneeBa, MCHOJIb3ysl TMOHATUS «S-, p-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHIY», OOBACHATH 3aKOHOMEPHOCTH
VU3MEHEHUS! CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO MEpHUOAaM U
rpynmnam llepnoanueckoit cucremsl xumuaeckux anemeHToB [1. 1. Menneneesa;

cOpPMHPOBAHHOCT, YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTAaBYy pPEArupyoIIMX BELIECTB, TEILIOBOMY
abdexTy peakiy, U3MEHEHUIO CTEMEHEH OKHCIICHHsI AJIeMEHTOB, 0OpaTUMOCTH
pEeaKlnH, YYaCTHIO KaTaau3aTropa);



c(hOpPMHPOBAHHOCTh YMEHHI COCTABJISATh YPaBHEHUS PEAKIUN pPa3THIHBIX
TUIIOB, TIOJIHBIE U COKPaIIEHHBIE YPAaBHEHUS pPeaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMU UAYT JO KOHIIA;

cOPMHPOBAHHOCT, yYMEHUN TMPOBOJUTH PEAKIMH, TMOJATBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX HEOPTraHUYECKUX
BEILECTB;

c(hOpPMHPOBAHHOCT, YMEHUN NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MACcCOBasi 10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHUM T'a30B MPU
XUMUYECKUX PEaKIMsIX, MacChl BEHIeCTBA WJIM 00bEMA Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOUIUMX B PEaKUUU
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUI COOJIIO/IaTh MPAaBUIIA TOJIb30BAHUS XUMHUECKON
MOCy/I0Ol U JTa0OpaTOPHBIM OOOpPYJOBaHUMEM, a TaKXE€ IpaBUiia OOpalIeHUsI C
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKIMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIMU3UPOBATH XHUMUYECKYIO
uH(OpMAIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYyHUKaru, IHTepHeT 1 ApyTHX);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJtOAaTh  TpaBUjia  AKOJOTHYECKU
1[€JIeCO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM JEATEIHHOCTH B IEJIAX
COXpPAaHEHMSI CBOETO 3[I0POBbS M OKPY’KAIOWIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBHS HA )KUBBIE OPTaHU3MBbI ONPEICTEHHBIX BEIIECTB, TIOHUMAas
cmbicnt mokazarens IIJIK, moscHATP Ha mpuMmepax CcHocoObl yMEHBUIEHUS H
MpeAOTBPAICHUS UX BPETHOTO BO3ACHCTBUS HA OpTraHU3M YEJIOBEKA;

JUIsi 00yYaronmxcsi ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMUYCCKUX SBJICHUM;

JUISL CJIENBbIX W CJA0OBHIASIIMX OOYYalOIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/t Konrpouabsneie IIpakTuuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKON XUMHH
IIpenmert oprannueckoit xumun. Teopus
1.1 CTPOEHMSI OPraHMYECKUX COEAUHEHUN A. 3
M. bytneposa
HWroro no paszaeny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [MpenenbHbIe YIIEBOL0OPOIbI — AKAHEI 2
29 HenpenenbHble yrieBogopoibl: alIKEHBI, 6 1
' AJKaIMEHbI, ATKUHbI
23 ApoMaTu4ecKue yriieBoA0pOIbI 2
24 [IpupoaHble HCTOYHUKH YIIIEBOAOPOJOB U 3 |
' UX rnepepaboTka
Hroro no pazneny 13
Paznea 3. Kuciiopoacoaep:kaiue opranHu4eckue coeJuHeHHs
3.1 Cruprel. DeHod 3
39 Anpneruasl. KapOOHOBBIE KHCIIOTHI. 7 1
' Crioxubie 3QUpBI
33 VrieBo bl 3 2
HUroro no paszeny 13

Pa3nen 4. AzoTconepxamme opraHudecKkne coeIMHeHus1




4.1 AMUHBL. AMUHOKHCIIOTHI. Besku 3
Hroro 1o pazaeny 3
Pa3pnen 5. BeicokoMoOJIeKy A pHbIE COeIUHEHUS
5.1 [Tnactmaccsl. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBULIEE KOJIMYECTBO YACOB I10 34 3 5
[MTPOI'PAMME
11 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHue pa3jae/ioB U TeM ungpoBbie
Ne ni/m P Kontpoabnbie IIpakTHueckue (pp )
NPorpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypchl
Pasnen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenne atoMoB. [lepnonnyeckuil 3aK0H
1.1 u [lepuonnueckas cucTeMa XMMHYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue BemecTBa. MHOrooOpasue 4
' BEILIECTB
1.3 XHUMHYECKHE PEAKIIUH 6 1 1
Hroro 1o pazaeny 13
Paznen 2. Heoprannueckasi XuMusi
2.1 Meraibl 1
2.2 Hemeramisl 1 1




23 CBs3b HCOPTaHNYCCKUX U OPTaHUYCCKUX

2
BEIIECTB

Hroro 1o pazaeny 17

Pa3znen 3. Xumus v :Ku3Hb
3.1 XuMUsl ¥ 5KU3Hb 4

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3

IMOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HMara nudposbie
Tema ypoka Konrtposbusbie IIpakTnueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl

[Ipeamer oprann4eckoi XUMuH, €
BO3HUKHOBEHHE, PA3BUTUE U 3HAUCHUE

Teopust CTPOEHUS OPraHUYECKHX
2 coenuuenuii A. M. Bytieposa, eé
OCHOBHBIE TIOJIOKEHHS

IIpencraBnenue o kaaccuukanuu

3 opraHuueckux semects. Homenknatypa
(cucTemaruyeckasl) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB

4 ATKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTHYECKHUU ST

5 MeraH u 3TaH — OpoCTEeHIIe
MPEICTaBUTENM ATKAHOB




ANKeHBI: cOCTaB U CTPOCHHUCE, CBOMCTBaA

DTWIEH U NPONUJIEH — MPOCTEUIINE
MPEACTABUTENH AJIKEHOB

10

[Ipaktuyeckas padora Ne 1. «Ilomyuenue
STWJICHA U U3yYEHUE €TO0 CBOMCTBY

Ankanuensl. byranuen-1,3 u
MeTunoyTanuen-1,3. [Tonydenue
CUHTETHYECKOTO KayuyyKa U PE3UHBI

AJIKHMHEBIL: COCTaB U 0COOEHHOCTH
CTPOCHUSI, TOMOJIOTUYECKHUM PS/I.
ALIETUIIEH — MPOCTEUIINI
MIPEACTAaBUTENh AIKHHOB

11

12

13

Brruncnenus no ypaBHEHHUIO XUMHUYECKOU
peakuuu

Apensr: 6eH301 1 TOIYy0J. TOKCHYHOCTB
apeHOB

I'eneTnyeckas cBs3b YTieBoaopoaosB,
IMpHUHAIJIC)KAIIUX K PA3JIMYHBIM KiIacCaM

14

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

15

[IpupoaHbIEe HCTOYHUKH YIIIEBOAOPOJIOB:
MPUPOJHBIN ra3 U MOMyTHbIE He(PTIHbIE
ras3pl, He()Th ¥ MPOAYKTHI €€ nepepaboTKu

16

17

18

Kontponbnas padota no pasaeny
«YTIeBOOPOIBDY

[IpenenpHBIE OTHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TaHoJ. BomopoaHas cBs3b

MHoroatoMHbIe CIIUPTHBI: 3TUJICHTIINKOJIb
U TJIIMLOCPHUH




19

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢bu3nyeckue 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHNE

20

21

Anbnerusl: GopMaNbIeTUA U
aneTanpierul. AneToH

OI[HOOCHOBHBIC MpEaACIbHBIC Kap6OHOBI)Ie
KHCJIOTBI: MypaBbUHAs U YKCyCHasd

22

23

24

25

26

[TpakTuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOH KHCIIOTBDY

CTeapI/IHOBaH H OJICMHOBAsA KHCJIOThI, KaK
NpeaACTAaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

MBpbIa Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, MX MOIOIIIee AeHCTBHE

CroxHble 3(Upbl KaK MPOU3BOJHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

XKupsl: ruaponus, npuMeHeHue,
OuoI0rMYecKas pojb )KUPOB

27

VYTieBoibl: COCTaB, KiIacCU(pUKAIHS.
Baxueilume npeactaBuTenu: TI0K03a,
¢bpyKTO3a, caxaposa

28

29

30

Kpaxman u nemironosa Kak NpupoHbie
MOJIMMEPBI

Kontponbnas padota no pasaeny
«Kucnopoacoaep:xaiiue opraHu4ecKkue
coenuneHus»/ Beepoccuiickas
MpoBepoyHas pabora

OOmas xapakTeprcTHUKa
a30TCOJIEPIKAIIX OPTaHUIECKIX
coeauHenuii / Beepoccuiickas
IpoBepoyHas pabora




31

AMMHBI: METUJIAMHUH W aHWJIMH

32

33

AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpraHUYECKUE COCAMHEHUS, UX

OHOJIOrMYECKOe 3HAUYECHHE. HCHTI/I,I[BI.

benku kak npupoansie
BBICOKOMOJIEKYJISIDHBIE COEAMHEHHUS
OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

34

OcHoBHBIC MCTOJBI CHHTC3a

BBICOKOMOJICKYJISIPDHBIX COG,HHHGHHI;'I.

[InacTmaccel, KaydyKH, BOJJOKHA

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34

11 KVIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThI

Jlara
U3ydeHus

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTtejibHbIE

pecypchl

XUMHAYECKAHN DIIEMEHT. ATOM.
DnekTpoHHas KOHGUTYpaIHs aTOMOB

Ilepuoanueckuii 3akoH u [lepronnueckas
CUCTEMa XUMMHUYECKUX deMeHToB JI. 1.
Menzeneesa, X CBsI3b C COBPEMEHHOU

TEOpHUEH CTPOEHHUSI aTOMOB

3aKOHOMepHOCTI/I U3MEHEHHS CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U UX COC}II/IHGHI/Iﬁ

10 TpyIIam U rnepuojam. 3HaueHue
MEPUOANYECKOT0 3aKOHA 1 CUCTEMBI

XuMHYeCKuX 31eMeHToB /.. MeHnaeneeBa

B Pa3BUTHU HAYKH




Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,
e€ BUJIbI; MEXaHU3Mbl 00Pa30BaHU
KOBAJICHTHOM CBA3U. BonopoaHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPULIATENHHOCTD.
Crenens okucieHusd. BemniecTsa
MOJIEKYJISIPHOT'O ¥ HEMOJIEKYJISIPHOT'O
CTPOCHUS

[lonsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJTIOMIHBIE PACTBOPBHIL.
MaccoBas 10715 BEILIECTBA B pacTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPTraHWYECKUX COCTUHECHHI.
['eHeTnyeckas cBSI3b HEOPTAHUUECKUX
BEIIIECTB, Pa3JIUYHBIX KJIACCOB

Kraccudukanus XUMHYEeCKUX peaKIuii B
HEOPraHWYECKOW M OpraHuYeCKON XMMUU.
3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEBPACHUS SHEPTUU TTPU
XUMHMYECKHUX PEaKLUAX

CxopocTb peakiuu. OOpaTuMble peakiuy.
XUMHUYECKOE PABHOBECHE

10

[IpakTuueckas pabora Ne 1. «Bnusinue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIAN»

11

DIEKTPOTUTHYECKAS TUCCOIHAIINS.
[TonsiTue o BogopoaHom nokasarene (pH)
pactBopa. Peaknu noHHOTO OOMEHa.
['maponu3 opraHuvecKkux u
HEOPTraHMYECKUX BEIIECTB

12

OKHCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakuuu. [TonsTre 00 anexTponuze
pacIIaBOB ¥ pacCTBOPOB COJICH




13

14

15

KoHnTponpHas padora no pazaeny
«TeopeTrueckre OCHOBBI XUMHID

MerTannsl, HX IOJ0KEHHUE B
[Teproauieckoi CUCTEME XMMHYECKHX
snemenToB 1. . MenaeneeBa u
0COOCHHOCTH CTpOCHHUs aToMOB. O01ne
(dbu3HYEeCKre CBONCTBA METAJLIIOB

CnuiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
P HAIPSDKEHUM METAJIIOB

16

XUMHYECKHE CBOUCTBA BAKHEUIITNX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIlOMUHUN) U UX COSAMHEHUHN

17

18

19

20

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

XUMHYeCKHEe CBOMCTBA IIMHKA, JKeae3a U UX
COCIUHEHUN

[TpakTuueckast pabota Ne 2. "Pemienue
AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME
«Metamnp»"

HemeTtamibl, ux mojio’)keHUE B
Ilepronnueckoit cucreMe XMMUYECKUX
aneMenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HeMeTauIoB (Ha puMepe
KHCJIOPOJIa, cepbl, hocdopa u yriepoia)

22

23

24

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COeIUHEHUU

XuMHYECKue CBOMCTBA a30Ta, (hochopa u
UX COeIUHEHUU

XUMHUYECKUE CBOMCTBA yIJIEpOaa, KPEMHUS
1 UX COeTUHEHUH




25

26

IIprumeHeHne BaXXHEUIINX HEMETAIIOB U UX
COCIUHEHUN

O000111eHre U cUCTEMAaTU3ALMS 3HAHUI 110
Teme «HemeTamneny. BerauciaeHus mo
YpPaBHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAIBHBIX 33]1a4 110 TeMe
"HemeTtanist"»

28

29

30

31

KonTponpsHas pabora mo Temam
«Metaniney u «Hemeramisn)

Heopr AHUYCCKUC U OPIraHUYCCKUC
KUCJIOTHI. HeopraHquCKHe u
OPraHu4CCKUC OCHOBAHUA

AmboTepHbIe HEOPTaHUIECKUE U
OpraHu4yecKue coeAuHeHus. I'enernueckas
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

Posib xuMum B obecrieueHNM
HKOJIOTMYECKOH, SHEPreTHYECKON U
NUILEBON 0€30MaCHOCTH, pa3BUTUU
MeIUITUHBI

32

[IpencraBiaenust 06 0OMMX HAYIHBIX
MPUHIHUIIAX TPOMBIILIEHHOTO NOJIYYeHUS
Ba)XKHEUININX BEIIECTB

33
34

Yenosek B MHPE BEHICCTB U MAaTCPHUAIIOB

XuMus U 310pPOBLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJILHON NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHH

CdopMUpoBaHHOCTH MPEACTABICHUN O XUMUYECKOH COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, POJIM XUMUU B MO3HAHHUH
SBIICHUH TPUPOABI, B (OPMHUPOBAHWUU MBINUICHHS W KYJIBTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
peIICHUsT TPAKTHYECKUX 33a4 U DSKOJOTHYECKH OOOCHOBAHHOTO
OTHOIICHUSI K CBOEMY 3JI0POBbIO M IPUPOJAHOM Cpefie

Bnagenue cucremMoii XMMUYECKHMX 3HAHUW, KOTOpas BKIIOYACT:
OCHOBOIOJIararolme HOHSITUSA (Monekyna, BaJICHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, CTEIEHb OKUCICHMSI, XMMHUYECKas CBA3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OOBEM, YTIEpOTHBIA CKEJeT,
byHKIIMOHAIbHAS ~ TpYMNNa, paadKal, H30Mepus, H30MEpHI,
TOMOJIOTHYECKUI Psil, TOMOJIOTH, YTJIEBOJAOPOJBI, KHUCIOPOI- H
a30TCOJEpIKAIINE COCIUHEHHUS, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(yrieBoabl, KHUpbI, OEIKH), MOHOMED, IIOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEJUHEHHUs); TEOPUM M 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHHS opraHudeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJMYECKUI S3BIK XUMUH, (PAKTOIOTHYECKHE
CBEICHMSI O CBOMCTBaX, COCTaBe, IMOINYYEHHMH U 0€30MacHOM
UCMOJIb30BAaHUN BAKHEHIIMX HEOPraHMYeCKMX W OpraHUYecKHX
BEIIECTB B OBITY M MPAKTUYECKOH JIEATEITLHOCTH YelIOBEKa

1.3

1.4

CdopMUpoBaHHOCTh YMEHHUW BBIBISTH XapaKTepHbIE MPU3HAKU
NOHSATHM,  yCTaHABIMBAaTH WX  B3aUMOCBSA3b,  MCIIOJIB30BaTh
COOTBETCTBYIOIIME TOHATUS NPU OMNMCAHWU COCTaBa, CTPOCHUS U
IIPEBPALICHUI OPraHU4YECKUX COEIMHEHUIN

c(OpPMHPOBAHHOCTh YMEHUI HCIOIB30BaTh XMMUYECKYIO0 CUMBOJIUKY
JUISL COCTABJICHHUSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaléHHON) (OpMyJ OpPraHMYECKUX BEIIECTB U ypaBHEHUH
XUMUYECKMX  peaklMi,  M3roTaBiIMBaThb  MOJEIU  MOJEKYI
OpraHMYECKHUX BEUIECTB I WUIIOCTPAllMM HMX XHMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHUS

1.5

CdopMupoBaHHOCTh YMEHHH YCTaHABIMBATh MPUHAAIEIKHOCTH
W3YYCHHBIX OPTraHMYECKHX BEIIECTB IO MX COCTaBY M CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymnmne) COeAWHEHHH (yTIeBOIOPOIbI,
KHACJIOPO/ M a30TCOJCPIKANINE COCITUHEHHS, BBICOKOMOJIEKYIISIPHBIC
COCMHEHUs), JlaBaTh WM Ha3BaHHUS 1O CHUCTEMAaTUUYECKOM
Homenkiarype (IUPAC)

1.5

CdhopMHpPOBaHHOCTH YMEHUS ONPEACIATh BUABl XUMUYECKON CBSI3U B
OpPraHUYECKUX COSAMHEHUSIX (OJMHAPHBIE U KPATHBIE)




1.6

ChopMupOBaHHOCTH YMEHHS MPHUMEHATH: TIOJOXKEHUS TEOpUHU
CTpOeHHS opraHndeckux pemiectB A.M. byTiepoBa st 00bsicCHEHUS
3aBHCHUMOCTH CBOWCTB BEILECTB OT HUX COCTaBa U CTPOEHMS; 3aKOH
COXpaHEHHUs MACChI BELIECTB

YrineBomoponsl.  Kucmopoaconmepkamme W a30TCoJEpIKalllne
OpraHUYEeCKHUEe COeAMHEHUs. BBICOKOMOJIEKYIISIpHBIE COSTUHEHUS

2.1

2.2

23

24

CdopMupoBaHHOCTh YMEHUN TPHUBOJUTH TPUBHAIBHBIC HA3BaHUS
OTJICIIBHBIX OPraHUYEeCKHX BEIIECTB (ITUJICH, MPOIMJICH, AllCTHIICH,
STHJICHTIIUKOJb, TIUIEPHUH, (eHON, (Gopmanbiaeruy], aneTalbIeTH/I,
MypaBbHHAs KHCJIOTa, YKCYCHAas KHCJIOTa, OJICMHOBas KHCJIOTa,
CTeapuHOBasl KHUCJIOTA, TIIOK03a, (PYKTO3a, Kpaxmai, IeJUIi0J03a,
TJIAIIHH )

ChopMUPOBaHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHUE,
bu3HYeCKNe W XHMHUYECKHUE CBOWCTBA TUIUYHBIX IPEICTABUTEICH
pa3IMYHBIX KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STHJICH,
MpOMWIeH, ameTuieH, OyraaueH-1,3, merunOyramuen-1,3, OGeHzod,
METaHOJI, TAHOJ, STUJICHIJIUKOJIb, TIMIEPUH, (DEHOJI, alleTaIbICT /I,
MypaBbHHAS M YKCYyCHAasl KHCIIOTHI, TJIFOKO3a, KpaxmaJ, IeJUTI0J03a,
aAMUHOYKCYCHasi KHCJIOTa)

CdopMUpoBaHHOCTh YMEHHS WILTIOCTPUPOBATH TEHETHYECKYIO CBS3b
MEXAY TUIOUYHBIMA MPEACTABUTEISIMU  PaA3JIMYHBIX  KJIACCOB
OpPTraHUYECKUX BEIIIECTB YpaBHEHUSIMHU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIHN C UCTIOJIb30BAaHUEM CTPYKTYPHBIX POpMYIT

ChopMupOBaHHOCT ~ YMEHHMsSI ~ XapakKTepU30BaTh  HCTOYHUKHU
YTJIEBOJIOPOAHOTO CBHIPbs (HEPTH, MPUPOAHBIN T'a3, Yroyb), COCOObI
UX TepepaboTKM U MPAaKTHYECKOe MPHUMEHEHHE IPOJIYyKTOB
nepepadoTKu

XUMHS U )KU3Hb. PacuéThl

3.1

ChopMHpPOBAaHHOCT, YMEHHH BJIaJIeTh CHUCTEMON 3HaHUU 00
OCHOBHBIX METOJaX HAy4YHOr0 MO3HAHHUS, MCIOJb3YEMbIX B XUMHHU
MpU U3YyYCHUU BEIIECTB M XUMHUYECKUX SIBJICHUUN (HaOmroneHue,
U3MEpEeHUe,  OKCIEPUMEHT, MOJEIUPOBAaHUE),  HCIOIb30BaTh
CHUCTEMHBIE XHWMHMUYECKHE 3HAHUSA Ui TIPUHATUSA PEIICHUH B
KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U UX
MIpUMEHEHUEM

3.2

33

ChopMHpPOBaHHOCT, YMEHHI COONIOATh TIPAaBHJIA TOJH30BAHUS
XUMHYECKON ToCyZol U 1abopaTopHBIM 000OpYAOBaHHEM, a TaKkKe
MpaBujIa OOpAIIEHUS C BEMIECTBAMHU B COOTBETCTBUH C HHCTPYKIIHSIMHU
IO BBITIOJIHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB

ChopMHpOBAaHHOCT, ~ YMEHHH  TUIAHMPOBATH W BBITIOJIHATH
XUMHYECKUNA DKCIEPUMEHT (TMpeBpallleHusi OPraHUYECKUX BEIECTB
MpU HArpeBaHWUM, TOJYYCHHE OSTUJICHA W HW3YYCHHE €ro CBOWCTB,
KAueCTBEHHBIE PEAaKIMU OPTaHMYECKHUX BEIIEeCTB, JIeHATypalusl
OEJIKOB TP HarpeBaHHM, IIBETHBIC PEAKITUU OCITKOB) B COOTBETCTBUU
C TIpaBUJIaMU TE€XHUKU O€30MACHOCTH MPHU OOPAIEHUH C BEIECTBAMHU
u  7abopaTOpHBIM O00OPYIOBAaHHUEM; TIPEICTABIATh PE3yJIbTAThI
XUMUYECKOTO OJKCIEepUMeHTa B (opmMe 3amucu  ypaBHCHHH




3.4

COOTBETCTBYIOIIMX PEaKUuil U (OpMyIHpOBaTH BHIBOJBI Ha OCHOBE
9TUX Pe3yIbTAaTOB

CdopMupoBaHHOCTH ~ YMEHUH  HPOBOAMTH  BBIYUCIECHUS IO
XMUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOTHOTO
BElIeCTBa WJIM MPOAYKTa pEaklUU MO HM3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOI'O U3 UCXO/HBIX BEUIECTB UJIU MPOJYKTOB PEAKILIUN)

3.5

CdopmupoBanHOCTH YMEHHUU KPUTHYECKU aHaJIU3UupOBaTh
XMMHUYECKYI0 MH(OPMALHIO, TOJy4YaeMyl0 M3 Pa3HBIX HCTOYHHKOB
(cpencTBa MaccoBoil nHpopmarmu, cetb MTHTEpHET U pyrue)

3.6

CdopMupoBaHHOCTh YMEHUH COOJOATh MpaBUIA 3KOJOTUYCCKU
1eJIecO00pa3HOro TOBEACHUS B OBITY M TPYJOBOH JCSATEIBHOCTH B
[EJSIX COXPAHEHHSI CBOETO 3/I0POBBS U OKPYXKAIOIICH MPHUPOIHON
Cpellbl, OCO3HaBaTh OMACHOCTH BO3JICHCTBHS HA JKUBBIC OPraHU3MbI
OHpGZ[eJ'IéHHI)IX OpTraHU4Y€CKUX BCIICCTB, IOHHUMAasA CMBICJI ITOKA3aTCIIA
[MTIK (nmpenensHO JOMYyCTUMOW KOHIIGHTPAIlMM), TIOSCHATH HA
pUMepax CHocoObl YMEHBIICHUS U MPEIOTBPALCHUS UX BPEIHOTO
BO3/ICUCTBUS HA OPTaHU3M YEIOBEKa

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 0011Iero 00pa3oBaHus

1

TCOPCTI/I‘IeCKI/Ie OCHOBBI XUMHH

1.1

Brnagenne cucteMoil XUMHYECKMX 3HAaHUM, KOTOpas BKJIKOYAET:
OCHOBOTOJIATAIOIINE  TOHATUA  (XMMHUYECKHUH  DJIEMEHT, aTOM,
ANEKTpOHHas 000Jlouka aToma, §-, p-, d-DJIEKTPOHHBIE OpPOUTAIH
aTOMOB, HWOH, MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPUIATEIILHOCTD,
CTENEHb OKHUCIIEHUs, XUMHUYECKass CBA3b, MOJIb, MOJISIpHAs Mmacca,
MOJIIPHBIA 00BEM, KPHUCTAUIMYECKAs PEHIETKA, THUIBI XUMHUYECKUX
peakuui (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SH/I0TEPMHUYECKUE, pEaKI[TH HOHHOTO 0OMeHa), pacTBOP, 3JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJIIUTUYECKAsT JHUCCOLMALMS, OKHUCIUTEND,
BOCCTAaHOBHUTCIIb, CKOpOCTB XI/IMH‘IGCKOfI peaKHI/II/I, XUMHUUYCCKOC
paBHOBECHE); TEOPUH M 3aKOHBI (TEOpUS DIIEKTPOIUTHUECKOM
nuccormanuu, Ilepmonnueckuit 3akon [[.M. MengeneeBa, 3akoH
COXPAHEHHUS MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XUMHH,
(hakTOoNMOrMUECKUe CBEJEHUSI O CBOMCTBaX, COCTaBe, IMOJyYCHUU U
0€301MacCHOM HCIIOJIb30BAaHUHU BAXKHEHIIINX HEOPTAaHMYECKHUX BEIIECTB B
OBITY M NIPAKTUYECKON E€ATEIbHOCTH YeTOBEKa

1.2

ChopmMupoBaHHOCTh YMEHHUH BBISBIATH XapaKTepHbIE MPU3HAKU U
B3aUMOCBSA3b H3YYEHHBIX IOHATHH, INPUMEHATH COOTBETCTBYIOLIUE
MOHATUSA TPHU OIMCAHUHM CTPOEHUS M CBOMCTB HEOPTraHWYECKHX
BEILLECTB U MX IPEBpALICHUN; BBIABIATh B3aUMOCBI3b XUMHUYECKHUX
3HaHUHN c MIOHATHAMU u MIPEACTABICHUSMHA JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB




1.3

BJIaIIeHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOTO ITO3HAHUA BCIICCTB U
XMMHAYECKHX SIBIICHUH (HaOMIO/eHNe, W3MEpeHHe, JKCIICPHUMEHT,
MOJICJIMPOBAHUE)

1.4

1.5

ChopMupoBaHHOCTE YMEHHI ONPEICNSATh BAJCHTHOCTh U CTEICHb
OKHCIICHHSI XUMHUYECKUX JJIEMEHTOB B COCIMHEHHSIX Pa3JIMYHOTO
cocTaBa, BHJ XUMHUYECKOW CBsi3M  (KOBaJICHTHas, WOHHAs,
MeTaJUTnYecKast, BOJOPOIHAS ) B COSIUHEHHSIX, TUI KPUCTAIUTMICCKON
PENIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAsI, MOJICKYJISIpHAsI, HOHHAS,
MeTaJUTMYeCKas)

CdopmupoBaHHOCTH YMEHHII ONPEAEATh XapaKkTep Cpebl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COSAMHEHUN

1.6

ChopmupoBaHHOCTE  yMEHHS  KIACCHPUIIMPOBATH XHUMHUYECKUE
PEaKIMK MO PA3JIMYHBIM IPU3HAKAM (YUCITYy U COCTaBY pearupyronmx
BEIIECTB, TEIUIOBOMY J(QeKTy peaknuu, H3MCHCHHIO CTCIICHEH
OKHCIICHHSI ~ DJIEMCHTOB,  OOpaTUMOCTH  PEaKIUH,  YYaCTHIO
KaTaJIu3aTopa)

1.7

CpopMHUpPOBAaHHOCT, YMEHUW COCTaBISATh YpPaBHEHUS PEAKIUN
pa3IMYHBIX THUIIOB, MOJHBIE U COKPALIEHHBIE YPaBHEHUS peaKLUi
MOHHOTO OOMEHa, YYUTHIBas YCJIOBHS, MPU KOTOPBIX 3TH PEAKIIHH
HUIYT J0 KOHLA

1.8

1.9

1.10

CdopmupoBaHHOCTH yMEHUH IIPOBOJIUTH peakuuu,
MOJITBEPKIALOLIHE Ka4eCTBEHHBIN COCTaB pa3IUYHbIX
HEOpPraHUYECKUX BEIIECTB, PAcHO3HABaTh OIBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIME B BOAHBIX PACTBOPAX HEOPIraHUYECKHX BEILECTB
ChopMupoBaHHOCTh YMEHUHN PacKpbIBaTh CYIIHOCTh OKHUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX  peaKIuil MOCPEACTBOM COCTaBJICHUS
JIEKTPOHHOTO OajaHca 3TUX PeaKkIui

ChopMupOBaHHOCTb YMEHHH OOBACHATH 3aBUCHUMOCTb CKOPOCTH
XMMHYECKON peaklMy OT pa3INyHbIX (JaKTOPOB

CpopMHUpPOBAaHHOCT, YMEHHH OOBICHATH XapakKTep CMEHICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMOCTH OT BHEILIHETO BO3ACHCTBUSA
(npunnun Jle HlaTtense)

O6u1a51 H HCOPraHNYCCKasA XUMHA

2.1

ChopMupoBaHHOCTb YMEHMH packpbiBaTh cMbica Ilepuoandeckoro
3akoHa .M. MeHnneneeBa M JI€MOHCTPUPOBATH €ro
CHCTEMAaTU3UPYIOIIYI0, OOBSICHUTEIBHYI0 W  NPOTHOCTHYECKYIO
byHKIIHN

2.2

23

ChopMHUpPOBAaHHOCT,  YMEHHMH  XapaKTEPHU30BaTh  AJIIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4 mepuoios
[lepmonnueckoit  cucreMbl  XUMH4YeCKuUX  anemeHToB .M.
MeHieneeBa, UCTIONb3Ys MOHATHUS «S-, p-, d-DTIEKTPOHHbBIE OPOUTAIIN,
«3HEPreTUYecKrue ypoBHN», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCAVHEHUH IO IEPUOJaM U
rpynmaM [lepuogudeckoil cucteMbl XMMHYECKUX 3yeMeHToB J[.U.
Meneneena

CdopmupoBaHHOCTE YMEHHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHMX BEHISCTB  Pa3IUIHBIX
KJIACCOB, MOATBEPKIaTh CYIIECTBOBAHUE TCHETUYECKOU CBS3U MEKIY
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HCOPraHN4CCKUMU BCIICCTBaAMHU C INOMOIIBIO ypaBHeHHfI
COOTBETCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

ChopmupoBaHHOCTE YMEHHMI yCTaHaBIMBATh MPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB M0 MX COCTABY K OMPEIECIEHHOMY KJIacCy
(rpymme) coenquHeHu (MPOCThIe BEIIECTBA — METAUIBI U HEMETAILIBL,
OKCH/JIbI, OCHOBAHUSI, KUCIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIH)

2.5

2.6

2.7

CdopMupoBaHHOCTH YMEHUH UCIIOJIB30BATh XUMUYIECKYHO CHMBOJIUKY
JUISL  COCTaBJIeHUS (OpPMYJI BEIIECTB W yPaBHEHUNW XHWMHUYECKHX
peakuuii, cuctemarnueckyto HomeHknatypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OT/ACJIbHBIX HEOPTaHMYECKUX BeIIeCTB (yrapHbIi ras,
YIJIEKUCIIBIA a3, aMMUAaK, Tali€Has HW3BECTh, HEraméHas H3BECTb,
MUTHEBAs COJIa, TUPHUT U IPYTHE)

ChopMHUpPOBAaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) 0OIINE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIaCCOB, MOJTBEPIKAATH CYIIIECTBOBAHUE TEHETUYCCKOM CBSI3U MEXKITY
HEGOPTaHWYECKUMH  BEIIECTBAMH C  TIOMONIBIO  YpaBHCHHMA
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA

ChopmupoBaHHOCTH ~ YMEHHUH  IUIAHUPOBATb U BBINOJIHATH
XUMUYECKUHA DKCIIEPUMEHT (pa3lioKeHHE IEepPOKCHAa BOIOpOaa B
MIPUCYTCTBUU KaTaJIM3aTOPa, OMPEACIICHUE CPEIbI PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHUBEPCAIBHOTO WMHIUKATOpPA, BIUSHUE Pa3TUYHBIX
(akTOpoB HAa CKOPOCTh XMMHYCCKOW PEaKIMH, PEaKIUd HOHHOTO
oOMeHa, KaueCTBEHHBIEC peaKINK Ha cylbdar-, KapOOHAT- U XJIOPU-
AQHUOHBI, HA KATHOH aMMOHUSI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4
o Temam «MeTane» U « HemeTanss») B COOTBETCTBUU C MPABUIIAMH
TEXHUKH O€30MaCHOCTH TIpH OOpalleHMHd C BEHIeCTBAMU U
nabopaTopHbBIM  O00OpYyIOBaHUEM;  MPEACTABIATh  Pe3yJbTaThl
XUMUYECKOTO JKCIIEpUMEHTa B (opMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid U (GpopMyIHpoBaTh BBIBOABI Ha OCHOBE
9TUX PE3yJIbTAaTOB

2.8

2.9

3.1

CpopMUpOBaHHOCT, yMEHHUH COOIOaTh TMpaBWja TOJb30BaHUS
XUMHYECKON TMOCYI0M W JTabopaTOpHBIM OOOPYIOBaHHEM, a TaKXKe
MIpaBWIIa OOPAIIECHUS C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIHSIMH
IO BBITIOJIHEHUIO J1a00paTOPHBIX XMMHUYECKUX OMBITOB

C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ XapaKTCPU30BaATb XUMHNYCCKUC
IMPONLECChI, JCKAIHUE B OCHOBC IMPOMBIINIJICHHOTO IMOJTYYCHHA CepHOfI
KHCJIOTBI, aMMHMAKa, a TaKXKC C(I)OpMHpOBaHHOCTL HpCI[CTaBJIeHI/Iﬁ 00
06HII/IX HAayY4YHBIX TIIpUHOHWIIAX W  OKOJOTMYCCKHUX npo6neMaX
XUMHYCCKOI'O IMMPOU3BOJACTBA

XUMHUA U KU3Hb. PacuéTrl

ChopMupoBaHHOCTH MPEACTABICHUI O XUMHUYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAyYHOW KapTHHBI MHpa, POJIM XMMHHM B IO3HAHUU
SABJICHUM TNPHUPOJBI, B (OPMHPOBAHWU MBIIUICHUS U KYJIBTYPBHI
JUYHOCTH, €€ (YHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOJUMOU JUIs
pelieHusl MPaKTUYeCKUX 3aJad M JKOJOTMYECKH OOOCHOBAHHOI'O
OTHOIIEHHUS K CBOEMY 3/10POBbIO U IPUPOJHOM cpesie




3.2

CdhopMupoBaHHOCTB yMEHUU KpUTHYECKHU aHaJIU3upOBaTh
XMMHYECKYI0 MH(OPMALUIO, MOJYyYyaeMyl0 M3 Pa3HbIX MCTOYHUKOB
(cpeacTBa MaccoBOM KOMMYHUKallUH, ceTb IHTEpHET U pyrue)

3.3

3.4

ChopMupoBaHHOCTh YMEHUW COONIONATh TpPaBUa SKOJOTHYCCKH
1enecoo0pa3Horo MoBeAeHUSI B ObITY U TPYJOBOW JESTENbHOCTH B
LETSAX COXPAHEHHUs CBOETO 3/0POBbSI M OKPY’KAIOIIEH MPUPOAHOU
cpenbl

Oco3HaBaTh OINACHOCTh BO3JEHUCTBHUS HA JKUBBIE OpPraHU3MBbI
ONpPEACNEHHBIX BEUIECTB, NOHUMAs cMbica nokasarens [IIK,
MOSICHATH Ha IPUMeEpax CocoObl YMEHbBIIECHUS U IPEOTBPAIICHUS UX
BpPEHOTO BO3/ICHCTBHS HA OPTAaHU3M YEJIOBEKA

3.5

ChopMUpOBaHHOCT ~ yMEHUH  MPOBOAWUTH  BBIYHUCICHUS  C
WCIIOb30BAHUEM IOHATHUSL «MACCOBAasl JOJIA BELIECTBA B PacTBOPE,
OOBEMHBIX OTHOILIEHUH Ta30B MPU XUMHUYECKHX DPEAKIMIX, Macchl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO W3 yYaCTBYIOUIMX B PEAKIMH BEIIECTB,
TEIIOBOTO A (deKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MaCChI
BEILIECTB, IPEBPALICHUS U COXPAHEHUS DHEPTUU




ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

10 KITACC

Kon
1

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI OpFaHH‘ICCKOﬁ XUMHUHU

1.1

[Ipenmer opraHnyecKOol XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHE U 3HAYCHHUE B
MOJIyYEHUN HOBBIX BEUIECTB M MaTepuajoB. Teopusi CTpOEHUsS OPraHMYECKHUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS

1.2

CtpykrypHble (OpMYJBl OpPraHWYECKHX BeIIECTB. l'omonorus, wuzomepus.
XuMuYeckasi CBA3b B OPraHMYECKHX COCIUHEHUSAX — OJUHAPHBIE M KPATHBIC
cBsi3u. [IpencraBienue o KracCUpUKAIMA OPraHUIECKUX BEIIECTB

1.3

2.1

Homenkiatypa oprannueckux coeIMHEHUH (CUCTeMaThiecKas) 1 TPUBHAJIbHbBIC
Ha3BaHMsI BAXKHEHIIINX MPECTaBUTENEH KJIaCCOB OPraHMUYECKHUX BEIIECTB

Yri1eBo10pObI

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMUYECKUH psan. Meran u stan —
MPOCTEHIINE MPEACTABUTENMN AJIKAHOB: (PU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuu 3aMeIleHUs] U TOPEeHMs), HAXOXKJCHHWE B NIPUPOAE, IMOJIyuYeHHE U
IIPUMEHEHHE

2.2

AJKeHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUN PsA. DTWIEH U INPONUIIEH —
MPOCTEHIINE MPEACTABUTENMN AJIKEHOB: (DPU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUIpPATAlMM, OKHUCIEHUA U
MOJINMEPU3AINH ), TOJyUYE€HUE U IPUMEHEHHE

23

Anxaguensl: Oyramues-1,3 u merunOyrtaaueH-1,3: cTpoeHHe, BaKHEWIIME
XMMHYECKHE CBOICTBa (peakuus noimmepusanun). [lomyueHre ciHTETHYECKOTO
Kay4dyKa U pe3uHbI
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2.5

AJKUHBI: COCTaB U 0OCOOEHHOCTH CTPOEHUS, FTOMOJIOTHUECKUN psifl. AlleTUIIeH —
NPOCTEHIIMIA MpPEACTaBUTENb AJIKHMHOB: COCTaB, CTpOeHHE, (U3NYEeCKHe U
XUMHYECKHE  CBOMCTBAa  (peakuMM  TUIPUPOBAHUSA,  TaJOT€HUPOBAHMUS,
THJIpaTaliy, TOPEHUs ), HOJTy4YEeHUE U IPUMEHEHHE

Apenbl. benzon: coctaB, cTpoeHHe, (QHU3MUECKHE M XMMHUYECKHE CBOWMCTBA
(peakuuy TaJOreHUPOBAaHUS U HUTPOBAHMS), TMOIYYEHHE U IPUMEHEHHUE.
Tomyon: cocraB, cTpoeHue, (pu3MUeCKUe U XMMHYECKHE CBOWCTBa (peakLuu
raJIOTeHUPOBAHNS M HUTPOBAHUs), MOJyuY€HUE U MpUMeHeHHe. TOKCHYHOCTH
apeHoB. ['eHeTnuyeckas CBA3b MEXKIY YIJIIEBOAOPOAAMM, IPUHAIJICKALUMU K
pa3IMYHBIM KJaccam

2.6

3.1

[IpuponHble HMCTOYHMKHM yIiIeBOAOPOAOB. [IpuponHBII ra3 M MONYyTHBIE
HedTsHbIe ra3el. HedTh u e€ mpoucxoxaenue. Criocodsl nepepaboTku HepTH:
NEPEroHKa, KPEeKUHT (TepMHUYECKUI, KaTaluTH4ecKuil), muponus. IIpomykTh
nepepaboTKu HEPTH, X IPUMEHEHHE B TPOMBIIIJIEHHOCTH U B ObITY. KaMeHHbIi
yroJib ¥ MPOAYKTHI €ro nepepaboTKu

Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON W 3TAHON: CTPOEHUE,
dbu3MYecKne W XMMHUYECKHE CBOMCTBA (pPEakluM C aKTHBHBIMH METaUIaMH,
rajJlioreHOBOJIOPOJIaMU, TOPEHHE), NMPUMEHEHHE. BOAOopoaHbIE CBSI3M MEXKAY
MOJIEKYJIAMH CIIUPTOB. /[eficTBHE METaHOJIa U 3TaHOJA Ha OPraHM3M YeJIOBeKa.




3.2

MHoroaToMHbI€ CIIUPTHL. DTUICHIJIMKONIb U TIHULEPHH: CTPOEHHE, (PH3NUECKue
U XUMHYECKHE CBOICTBa (B3aMMOAEHCTBUE CO LIEJOYHBIMU METaJlJIaMH,
KauecTBEHHasl peaklMsi Ha MHOIOAaTOMHbIE CHUPTHI). JleiicTBUEe HAa OpraHusMm
4esioBeKa. [IpuMeHenne rauneprta U 3TUICHITITMKOIIA

@deHon: CTpOEHUE MOJIEKYJbl, (u3uMUeckue U XUMHUYECKHE CBOMWCTBA.
Tokcuunocts enona. [lpumenenue gpenona

3.3

Anbreruasl 1 KeToHbl. POpMabACTHI, aleTalbACTHI: CTPOCHUE, (hU3NIEeCKHe
U XUMHYECKHE CBOICTBa (peakuuu OKHUCIEHMS U  BOCCTaHOBJIEHUS,
KAaueCTBEHHbBIE PEAKIIMH ), IOJyUYEHUE U IPUMEHEHHE
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OAHOOCHOBHBIE NPEEIIbHbIE KapOOHOBBIE KMCIOThl. MypaBbuHas U yKCyCHas
KHCIIOTBI: CTpOeHUue, (hru3nueckue U XMMHYECKHUe CBOMCTBa (CBOICTBa, o0miue
JUIL KJacca KHCJOT, Peaknus JTepu(HKanuu), MOJIy4eHHE U IPUMEHEHHE.
CreapuHOBas U OJEMHOBAs KHCIOTHI KaK MPEICTAaBUTENN BBICIINX KapOOHOBBIX
KHUCIOT. MbIjIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE

3.5

CrnosxHbie 3Pl KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MIAPOIN3 CIIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupos. buonoruyeckas poib
KUPOB

3.6

4.1

4.2

5.1
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VYraeBojpl: cocTaB, kKiaccudukanus yriaeBoJoB (MOHO-, 1U- U MOJIMCAXapU/bl).
I'moko3a — mpocTedmmii MOHOCAaXapHuI: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIIBI,
¢usnyeckue M XHUMHUYECKHE CBOICTBa (B3aMMOJAEHCTBHE C TMIPOKCHUAOM
meau(Il), oxucnenne ammuayHelM = pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAaHOBJICHHE, OPO’KEHHUE TIIIOKO3bI), HAX0XK/IEHUE B MPUPOJIE, TPUMEHEHHUE,
ounosorudeckast poib. @orocuHTe3. PpykTo3a Kak U30Mep TITFOKO3bl. Kpaxman
U LIEJUII0JI03a KaK NpUpOAHbIe moaumepsl. CTpoeHHEe Kpaxmaia U LeUII0I03bI.
dusnyeckue U XUMHUYECKHE CBOWCTBA KpaxMmaia (TUIPOJU3, KaueCTBEHHas
peaxius ¢ HOJ0M)

A3oTcoepikaliie OpraHn4eckie CoeIMHEHNs

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHuuecKkue coeauHeHus. duznueckue u
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpuMepe riuiuHa). buomornueckoe
3Ha4Y€HHE aMHUHOKHUCIOT. [lenTuasl

benkn kak mpUpPOAHBIE BBICOKOMOJIEKYJIApHBIE coenuHeHud. [lepBuuHas,
BTOpPUYHAs U TPETUYHAs CTPYKTypa OelKkoB. XMMHUYECKHE CBOICTBa OENKOB:
THJIPOJIN3, ACHATYypalns, KaUeCTBEHHbIE PeaKkIMK Ha OeJIKH

BrIcOKOMONEKYIISIpHBIE COETMHEHUS

OCHOBHBIE TIOHATHS XHMUH BBICOKOMOJICKYJISAPHBIX COGHHHCHHﬁI MOHOMCED,
noJmmep, CTPYKTYpPHOC 3BCHO, CTCIICHDb oJimmMepu3anunu, CpCaHsa
MOJICKYJIsIpHasd Macca. OCHOBHBIE MCTOABI CHUHTE3a BBICOKOMOJICKYJIAPHBIX
COe,Z[I/IHCHI/Iﬁ — [MoJIMMEpHU3anuAa U NOJIMKOHACHCAIHUA

3KCHCpI/IMCHTaJ'H:HBIC MCTOAbl M3YUCHUS BCHICCTB WU UX HpeBpameHHﬁ:
O3HAaKOMJICHHUE C 06pa3uaMI/1 NpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,
I1acTMacC, Kay4dyKoB. HOJ’Iy‘ICHI/IC CUHTCTUYCCKOI'O KaydyyKa U PC3HHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS




TeopeTquCKHe OCHOBBI XMMHH

1.1

1.2

XuMHUECKUH 3N1eMeHT. AToM. Slipo aToMa, M30TOMbI. DIEKTPOHHAS 000JI0UKa.
DHepreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTATH, S-, P-, d-ITIEMEHTHI.
Oco0eHHOCTH pacmpeesieHUs JIEKTPOHOB MO0 OPOUTAISIM B aTOMaX JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(PUTYpAIHs aTOMOB

[Tepuoaunueckuii 3akoH u Ilepuonuyeckas cucteMa XMUMHYECKHUX AHJIEMEHTOB
J.W. Menneneesa. CBsA3b nepuondeckoro 3akoHa u Ilepuoanueckoil cucreMsl
xuMudeckux annemeHToB .M. MenzaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMUYECKUX 3JIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPyHnaM U HEepUOIaM.
3HaueHUE MEePUOINYECKOr0 3aKOHA B pa3BUTUN HAYKH

1.3

1.4

1.5

Crpoenue BemiecTBa. XHUMHUYECKas CBS3b. BHIBI XUMHUYECKOW CBS3HU
(koBajIcHTHasl HETOJSApHAs W TMOJsApHas, WOHHAs, MeTauimueckas). HoHbI:
KaTHOHBI M aHUOHBL. MeXaHu3Mbl 00pa30BaHUSI KOBAJICHTHOW XHMHYECKOM
cBs131 (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN ). BomopoaHas cBs3b

BanentHocTb. DnekTpooTpuniaTenbHOCTh. CTENeHb OKUCIICHUS

BemtecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH IMOCTOSIHCTBA
cocTaBa BellecTBa. THUIbI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEUIECTB OT THUIIA KpUCTAIIMYeCKOM pemérku. [loHsTHEe O nucnepcHbIX
cucrteMax. VIcTUHHbBIE U KOJUTOMAHBIE pacTBOpBL. MaccoBasi J10Jig BEUIECTBA B
pactBope

1.6

1.7

1.8

1.9

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenkiarypa
HEOPraHUYECKUX BEILECTB

Xumunueckass — peakuus.  Kiaccupukanuss — XMMMYECKMX — peakuuid B
HEOPraHMYEeCKON U OpraHMYecKoil XMMHUU. 3aKOH COXPaHEHUsI MacChl BEILIECTB,
3aKOH COXpaHEHUs U IIPEBPALLECHUs DHEPIUH IIPU XUMUYECKUX PEAKLIUAX

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

OOparumble peakiuu. XUMUYecKoe paBHOBecue. (akTopbl, BIMSIOIIME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

1.10

2.1

OnexTponuTtnueckas auccouuanus. CunpHble U crnadble dnmekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEIISCTB: KHUCIAs, HEHTpayibHAs, WICJIOYHAs. Peakmum
HOHHOTO 0OMeHa

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC pCaKknuuun

Heoprannueckast xumust

Hewmerannsl. [lonoxenue HemetamioB B [lepuoanueckoii cucreMe XMMUYECKUX
anemenToB J[.M. MeHneneeBa u 0cCOOEHHOCTH CTpoeHUs1 aToMoB. Du3ndeckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpHUMepe KHCIOpOJa,
cepsl, hocdhopa u yriiepoaa)

2.2

2.3

XWMHUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAUIOB (TaJOre€HOB, CEphI, a30Ta,
docdopa, yriaepoma W KpeMHHUS) U UX  COCIAUHEHUH  (OKCHJOB,
KHCJIOPOJICO/ICPKAIIMX KUCIOT, BOJOPOAHBIX coenuHeHwil). [lpumenenue
BAKHEMIIMX HEMETAJJIOB U UX COEAUHECHHIN

Meramnbl. [lonoxenne mertainoB B Ilepuonnueckoll cUCTEME XUMHUYECKHX
anemenToB .M. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 0007I04YEK
aTomoB MeTasuioB. O0mre Gpuznueckue cBoMCcTBa MeTaIIOB. CIUTaBbI METAILIOB.
DIEKTPOXUMUYECKUN Psil HAPSHKEHU METAJIOB
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XUMHYECKUE CBOMCTBA BaXKHEMIIMX METAJIOB (HATpUM, Kaluid, KaJlblLUM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, MEIIb) U MX coenuHeHHi. OO0mme
crocoObl MOTy4YeHUs: MeTauIoB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE

2.5

3.1

3.2

3.3

I'enernueckas cBsA3b HCOPTraHNYCCKUX BCUICCTB, IPUHAMJICKAIIUX K pa3JIMIHBIM
KJj1acCaM

XUMHS U )KU3Hb

Ponp xumum B 00€CTICUEHHHM 3KOJOTHYECKOW, SHEPTEeTHYECKON M IHUIIEBOM
0e30MacHOCTH, Pa3BUTHUU MEIULUHBL. [IoOHATHE 0 HAYYHBIX METOJIaX MO3HAHUS
BEIIIECTB U XUMUYCCKUX PEAKITUI

[IpencraBnenus 06 0OMMX HAYYHBIX MPUHITUIIAX TPOMBIIIUICHHOTO TTOJTYYCHHS
BAKHENIIMX BEMIECTB. YEIOBEK B MUPE BEIIECTB U MATEPUAIOB: BAXKHEUIINE
CTPOMUTEJIbHBIC MaTepUalibl, KOHCTPYKIIMOHHBIE MaTepHUallbl, KPACKH, CTEKJIO,
KepamMuKa, MaTepUalibl JI JIEKTPOHUKHU, HAHOMATEpHUalbl, OPraHUYECKUE U
MUHEpaJIbHbIC YI00OpEHUS

XuMUsS U 3I0pPOBbE YEJIOBEKAa: MpaBWJa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX

nperaparoB, IIpaBujia 0€30I1aCHOTO MCIIOJIb30BAHUS IIperapaToB OBITOBOM
XHMHH B IIOBCETHCBHOM KU3HU
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