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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOM ctangapTe COO, ¢ yu€rom Konrenuu npemnoiaBanusi yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peatu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
o0mieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LIEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOIIMM 3TalloOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMYECKH OOOCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUYEOHOTO MpeIMeTa « XUMHUS,
COJIEp)KaHUE M TOCTPOCHHE KOTOPOTO OIPENENIEHBl B NPOrpaMMeE [0 XUMHUHU C
y4€ToM crenuPuKd HayKd XUMHUU, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepUalbHOW KU3HU OOILECTBA, a TAKXKE C YUYETOM OOMIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIJICHUS, B
CO3JaHHE LIEIOCTHOTO MPEACTABICHUS 00 OKpYXKAIOIIEM MHUpPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpPOoe (OPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJCICTBYSI C APYTMMH €CTECTBEHHBIMH HAayKaMH, XUMUsS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — ripeAMeTa  «XUMHS»  SBISIIOTCA  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSTUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cQopMuUpoBaHa B MporpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJICTaBICHNUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3yuyaeMbIX B Kypce BellecTBax
JAIOTCSI B PA3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coenquHeHuM. B Kypce  OpraHM4yeckod XWMHUM  TIOJIyYalOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUYECKON PEAKLIUU.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMUS» O00YyJaronuMcs TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
00o01mIaroIIei 10 00BACHSIONIEH 1 TPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
CoZlep KaHMs, UMEIOMMMH KYJbTYPOJIOTUYECKUA W TPHUKIATHONW XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUI XUMUH, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TMpoOJjeMax, CBSI3aHHBIX C XHMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITHAIO U PUMEHSATH €€ /IS IOTIOTHEHUS 3HAHUH,
pelieHus] MHTEIUIEKTYaIbHBIX U 9KCIIEPUMEHTAIBHBIX UCCIIEIOBATEIbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO Ha (POpMUPOBaHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUISL TIOHUMaHWsT (PHIIOCOPCKUX WAEH, TaKMX Kak: MaTepualibHOE €IWHCTBO
HEOPTaHWYECKOTO W OPTaHMYECKOTO MUpPa, 00YCIIOBIIEHHOCTh CBOMCTB BEIIECTB MX
COCTAaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U peIICHUsS TMPOTUBOPEUYUM MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MIPEAMOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX MpodieMm, a
Takke Mpo0JIeM COepeKEHUST YHEPTETUICCKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMHUPOBAHHE
YHUBEPCATBHBIX YUYSOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHUE JISI PA3IMYHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
HCCJICIOBATEIILCKOW JIEATEIbHOCTH, 3aHMMAIOIICH Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpHU3HAETCS (POpMUpPOBaHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESATETLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMs TIJIABHBIMHU LIEJSIMH HM3YyYEHHs] IpeaIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PYHIAMEHTAIbHbBIE 3aKOHBl U TEOPUU XHMHHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH uX
Pa3BUTHSA U CTAaHOBJICHHS,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX IO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTUPOBATHCA B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUN, HMMEIOIINX
MECTO B IIPUPOJAE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB JI€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IIpeMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CUCTEME cpefHero ooOuiero oOpazoBanus. CerogHs B
IPENnoAaBaHUM XUMHUH B OOJIbIIEH CTEIEHH OTIAETCS NPEANOYTEHHE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30oBaTENbHON OpraHu3aliy, BIIAJCIONIEr0 HE HabOpoOM
3HaHUH, a (PyHKLIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU M YMEHUSIMHU
aKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHON KU3HU JUJISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3y4YEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TaKKUE LETU U 3a7a4H, KaK:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBI3aHHBIX C BEUIECTBAMU U UX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAUMBIX ISl IPUOOPETEHM S OMbITA IEATEIbHOCTH, KOTOpast 3aHUMAET BaXKHOE
MECTO B INO3HAHWW XHMHH, a TaKXKe JUIsl OLEHKH C IO3HLIMIA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTraHU3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIILHBIX HHTEPECOB, MHTEIVICKTYAIbHBIX M TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAIIUK XMMUYECKOTO COJIepKaAHUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydaroumxcsi YOeXIEHHOCTH B T'yMaHUCTHYECKON
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJIE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeAMETHOI obsactu «EcTecTBeHHO-HayUYHbIE
PEIMETBD.

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).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 110JI0’KeHUsA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHUYECKUX COEAMHEHHUH (cucTeMaTuyeckas) M TpUBUAJIbHbIE Ha3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAaKOMJIEHUE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJIEJIMPOBAHUE MOJIEKYJ] OpPraHWYECKHX BEIIECTB, HAOIIOACHHE M OIMCAHHE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
POCTEUIINE TNPEICTABUTENN aIKaHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzoin: cocrtaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), noayueHue U npumenenue. TOKCHYHOCTb apEHOB.



['eHeTnueckasi CBSI3b MEXIY YIVIEBOAOPOJAMH, MPUHAMICKAIIUMU K Pa3IMUYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEeroHKa, KPEKUHT (TEPMUYECKUM, KaTaMTUYECKUil), muposu3. I[IpoaykTs
nepepadoTky HepTH, UX TPUMEHEHUE B MMPOMBIIUICHHOCTH U B ObITy. KameHHBIIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJutekiuu «HedTb»
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEICHNE MPAKTHYECKOW PAOOTHI: MOJyYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJAHOTO BEHIECTBA WM MPOAYKTa PEAKIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
buznueckue U XUMHYECKHE CBOWCTBA (peakllMd C AaKTUBHBIMU METaJJIaMHU,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BomopoaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoroatoMHble  COUPTBL. ODTWIEHIJUKOIb W  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruibl U kemouwvl. DopManbleru, aneTanbAETUN:  CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH), OJyYCHUE U IPUMEHEHHUE.

OHOOCHOBHBIE MpeieNbHbIC KApOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCyCHAas
KHUCJIOTBI: CTPOCHHE, (PU3NMUECKUE U XUMUUYECKUE CBOMCTBA (CBOMCTBA, 00IIME st
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIUX KapOOHOBBIX KMCJIOT, UX MOIOIIIEE JICHCTBUE.

CnoxHuble 2(GUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHCJIOT. [uaponus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.

VYrneBompl: cocTtaB, KjacCHU(UKAIMS  yriaeBOJAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS



MOJIEKYJTbI, (PU3UIECKUE U XUMUYECKHE CBOMCTBA (B3aMMOICHCTBHIE C THAPOKCHIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’KEeHHE TIIIOKO03BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
@otocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
uemono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJCHHE W OMNHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusnoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUM MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A30TcoziepKallie OPraHu4eCKUe COCTUHEHUSI.

AMUWHOKHCIIOTHI Kak aM(OTepHbIE OpraHnyeckue coenHeHus. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha MpUMepe TullMHA). buojoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

DKCIEpUMEHTAIbHbIE METOJbI M3Yy4YEeHHUsI BEIIECTB W HMX MPEBpalICHUA:
HAOJIOICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MIPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BoicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIE TOHSTHSI XUMMUH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIIMU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HaKOMJICHUE C 00pa3laMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-



HAYYHBIX TOHATUN, TaK U TOHATUMN, SBISIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, Kiaccu]ukanus, MepruoJUIHOCTh, HAOIIOIECHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmatepusi, DJHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTE3, OMOJIOTMYECKH AaKTHBHbIE BemlecTBa (O€NKH, YITEBOIBI, KUPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeieNieHus] JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOIWYECKOr0 3akoHa M llepumoandeckoil cucTeMbl
xumudeckux anemeHToB . M. MeHneneeBa ¢ COBpEMEHHOM TEOpUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBSI3b. BHAbl XHMHUYECKOW CBSI3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeli). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. MMoHbl: KaTUOHBI 1 AHUOHBI.

BemectBa MOJEKYJIPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o aucnepcHbIXx cucTeMax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPTaHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAaHEHUs MacChl BEIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xuMH4deckoro paBHoBecus. [Ipunnnn Jle [lartense.

Dnektponutuueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl HW3YyYE€HUS BEIIECTB M HX MPEBPAIICHUMN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KAaTAIIM3AaTOPA, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCATBLHOTO MHANKATOPA, PEAKIIMU HOHHOT'O OOMEHa), MPOBEICHUE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XUMUYECKON
peaKIUmn».

PacuérHble 3anaumn.

Pacu€Ttel 1O ypaBHEHMSM XHMMHUYECKHMX pPEaKUWid, B TOM YHCIIE
TEPMOXUMHUYECKNE PACUETHI, PACYETHI C UCTIOJIL30BAHUEM MOHATHS «MAaCCOBast JOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIJIOPOJICOIEPKAIINUX KUCIIOT, BOJOPOAHBIX COCTUHEHHM ).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoinr cucteMe XMMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTtayuioB. O0mme Qusnyeckue cBoicTBa MeTamuioB. CIiaBel METaJIOB.
DIJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKUE CBOMCTBA BaXKHEUIIUX METAUIOB (HATpHUM, KU, KaJbIIUii,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HHUS BEIIECTB WU HX NPEBPAIICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C PAaCTBOpPaMHU
KHUCJIOT U IIeJI0YeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaun.

Pacuétpl Maccel BelecTBa MU 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OTHO
W3 BEUIECTB UMEET IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CIEUYEHUM SKOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIMIIAX  ITPOMBIILICHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS TIPENapaToB OBITOBOM XUMHUH B
TOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpPraHUYeCKO XUMUM B 11 Kiacce OCyIlIeCTBIAETCA Y€pe3 MCIIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUYECKUN YPOBEHB, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHHE BEIISCTBA, (PM3MYECCKHE BEIMYMHBI U CAUHHUIIBI UX
M3MEpPEHUSsI, CKOPOCTb.



buonorus: knerka, opraHuW3M, J3KocHCTema, Owocdepa, Makpo- U
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIBI, TOJIE3HbIC UCKOTIAeMbIe, TOILTUBO,
peCypChI.

TexHoOorHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPErnapaToB, IPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTepHAJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJlbTaTaM OCBOCHUS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPAa3BUTHIO, CAMOCTOSITENBHOCTA U CAMOOTPEEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOlIUXCS PYKOBOJACTBOBAThCA B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIngyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTra «XUMHUS» ITOCTUTAIOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM W TpPaBWIAMH  TOBEIEHUS, CIOCOOCTBYIOUIMMHU  MpoLeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4Jaronmxcs Mo peaju3aly NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJIJIEKTUBE,



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPHU CO3JaHUH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJOB YUEOHOU NEATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh PEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uH(pOpPMaIIMHU O NEPETOBBIX TOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUHU ;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJAEHUE W TMOCTYIIKM CBOMX TOBAapUIIEH C
MO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIENCTBUU ITHUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MMOHMMAHUS LEHHOCTH NPaBWJl HWHIUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOXKAIOIINUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO IMOJE3HOM, TBOPUYECKOW W  JpYyrux BHUAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3yUEHUI0 MPOdeCcCruil pa3auyHoOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUHU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOU CPEIb;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOJIHON Ccpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUUECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IMO3HABATEJIbHOM, KOMMYHUKATUBHON U COIMAJIBHOMN
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeU(DUKA XUMUU KaK HayKd, OCO3HaHMUs €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOM, MUILEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YIieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIIOIh30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U



IPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeNaTh 000CHOBAaHHBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IENbIO MOyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUU 1O XHMHUHU B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JESITENBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YpOBHE CpeAHEro 001ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, DHEPIusl, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYISTUBHEBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHOM
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICCTBYS B IO3HABATEIIbHON U COLMAIBHOW MPAKTHKE.

MeranpeagMeTHbIE Pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU Mo3HaABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITETbHO  (OPMYNIHpPOBaTH W aKTyaIM3UpOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJI30BaTh COOTBETCTBYIONINE MOHSITHS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUNA CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckas (popMyiia, ypaBHEHUE XUMUYECKOU peaKIuu
— TpPU pPEIICHUU Y4eOHBIX MO3HABATEIHHBIX W MPAKTUYECKUX 3a/]a4, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEaKLNii;

dbopMyIMpOBaThH 1IEJU U 3a/1a4W UCCIIETOBAHMS, UCTIOIb30BATh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA W MPOBEICHHS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJIEIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUYNBOCTb;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOJABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIH SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHdopMaIuen: MPUMEHITh MEXIpeIMeTHbIe ((PU3ndecKkue U MaTeMaTUYeCKHe)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIoTa W/WiIH
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISSTHBHBIMHU JeHCTBUSMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEAOBATENbCKUX 3a]ady, BBIOUpaTh HamOolee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BCIIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH MEATEIILHOCTH HAa OCHOBE caMOaHaIIN3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOEHHSI Kypca «OpraHuueckas XUMHSI»
OTPaXKaroT:

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



B (OpMHUpPOBAaHMU MBINUICHUS U KYJIBTYPbl JUYHOCTH, €€ (PYHKIIHMOHAIHHOMN
IPAMOTHOCTH, HEOOXOJIMMOM ISl pEIIEHUsI MPAKTUYECKHUX 3a/1ad U IKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKMM DIIEMEHT, aToOM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIHLHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKal,
WU30MEPHS], U30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMSI); TEOpPUHM M 3aKOHBI (TEOpUsi CTPOEHUs
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUSA,
JeXallhe B OCHOBE IOHMMAaHUS IPUYMHHOCTM U CUCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEIOBEKA,;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITHUS NPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OpMHPOBAHHOCTh YMEHUW HCIHOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKUui,
M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJIEKHOCTh H3YyYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcojAepiKaline
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManiblaerus, aueTanibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCIO0TA, CTEAPUHOBAsI KUCJIO0TA, IJIFOK03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

C(OPMUPOBAHHOCTh YMEHHUS NIPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aist 00bsICHEHUS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUHN XapaKTePU30BaATh COCTAB, CTPOCHUE, PU3HUECKHEC
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUiIeH, OyTaanen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUIICHTJIUKOJIb, TJIUIIEPUH, (HEHOI,
alleTanbIeTU, MypaBbiUHAsl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJITi0J103a,
AMUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIOCOOBI UX MEPEPadOTKH U MPAKTHIECKOE
IPUMEHEHUE TIPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOIAHOTO BELIECTBA WIIU IMPOJIYKTa
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH W3YYCHUHU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABWIIA MOJIH30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCT, yMCHUH ITUTAHWPOBATH W BBITIOJHATh XUMHUYCCKHM
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JieHaTypanus O0CIKOB ITPU HAarpPEBaHHH, IIBETHBIC PEAKIIMHA OCJIKOB) B COOTBETCTBUU
C TMpaBWJaMH TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
7a00paTOpHBIM  000pyIOBaHUEM, TIPEACTABIATh PE3yJbTaThl XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3MPOBATH XHUMHUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  JKOJOTUUYECKH
1€JIECO00Pa3HOr0 TOBENEHUS B OBITY W TPYAOBOM NEATETBHOCTH B IIENISIX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIEeW MPUPOJHON Cpelibl, 0OCO3HABAThH



OMAaCHOCTh BO3JCHCTBUSA HA JKUBBIC OPraHU3Mbl OIPEACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPALCHUS KX BPEAHOTO BO3JACHCTBUSA HA OPTraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpains mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XUMUSD OTPaKaroT:

cOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUH SIBIICHUI IPUPOJIBL,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U MPUPOIHOM cpeie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHHWM, KOTOpass  BKJIFOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUIM 3JEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(koBaJIeHTHAs, MOHHASI, METAJTTUYECKAs, BOJOPOAHAS ), KPUCTAIIMYECKAsl PEIIETKA,
TUMBl XUMHUYECKUX  PEAKUHA, PpacTBOp, DJEKTPOJIUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALINUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON Juccolnmannu, nepuoandeckuit 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHUSI SHEPTrUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MUPOBO33pPEHYECKUE 3HAHUS, JICKAllMe B OCHOBE NMOHUMAHMS NMPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM S TEILHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHbIC MPU3HAKUA TOHSATHH,
yCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHUYECKHUX BEIIECTB U WX MPEBpaICHUM;

c(hOpPMHPOBAHHOCTh YMEHHUU HCIIOJH30BATh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWH XHMHYECKUX  PEAKIUH,



cucremarnyeckyro HomeHkaatypy (IlUPAC) u TpuBnanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJCHTHOCTb U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHYECKOU
CBSA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHad,
MOHHAs, METAJUTMYECKasi), XapakTep Cpeiibl B BOJHBIX PACTBOPaX HEOPTaHUYECKHUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM yCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUH (IPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xuMuuecknx 3emeHtoB JI. M. MenpeneeBa, MCHONB3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
MU3MEHEHHUS] CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHHMH MO MepuoaaM
rpynmam [lepuoandeckoi cucTemel XuMuyeckux 3jeMeHToB JI. 1. Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHbIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBSA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

C(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE PEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUi pa3IHUuHbIX
TUIIOB, TIOJHBIE U COKpPALIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHIIA;

cOpPMHPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;



c(OPMHUPOBAHHOCTh ~YMEHHMHM  PACKPBIBATh  CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMIA MOCPEICTBOM COCTABJIECHHS 3JEKTPOHHOIrO OajaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHElIHEero Bo3aehctus (mpunuui Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIEHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHH I'a30B MPU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOLUIUMX B pEaKlUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAol M JabopaTOpHbBIM OOOpYIOBAaHUEM, a TaKXe IpaBuia OOpaIleHUS C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3j0KEHUE IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONpPENEIICHUE Cpenbl pPacTBOPOB BEUIECTB C IIOMOIIBIO  YHHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha CyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaub»y U «HeMmeraiib»y) B COOTBETCTBUM C IpPaBWIAMU TEXHUKH
0e30macHOCTH TIPU OOPAIIEHHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPeaKIUil U POPMYyIHPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUjia  DKOJOTHYECKHU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYIAOBOM JEATEIBHOCTH B LEJSIX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs



cmbicn mokaszarens [I/JIK, moscHATh Ha mnpuMepax CHOCOObl YMEHBIIEHUS |
IIPEAOTBPALLIECHUS UX BPEAHOTO BO3JACHUCTBHS HA OPTaHN3M YEJIOBEKA;

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHAYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaundecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeM

Ne ni/m KoHTpoJbHbIe
IpOorpaMmmabl Bceero
padoTshI
Pa3znen 1. TeopeTnueckue 0CHOBBI OPraHUYECKOM XMMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Pazpnen 2. Yraesomnopoabst
2.1 [IpenenbHbIE YIIIEBOAOPOIbI — aJIKaHBI 2
99 HenpenenbHble yriaeBogOPObl: alIKEHBI, 5
' AJKaMEHbI, ATKUHBI
2.3 ApomaTu4eckue yriaeBoA0pOIbl 2
94 [TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB U 3 1
' ux nepepaboTka
Hroro no paszneny 13

Pasznen 3. Kucaopoacoaepskamue oprannyeckue coeJuHeHUst
3.1 Cnuptsl. @enon 3

Anpaeruapl. KapOOHOBBIE KHCIIOTHI.

3.2 7

CnoxHbIe 3(hUpbI
3.3 YrieBoibl 3 2

IIpakTHYeckue
padoTshI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



Hroro no pazgeny

Pasznen 4. A3oTconepkaiye opraHudecKkue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTEL. beiku
Hroro no pazaeny

Paspgen 5. BeicOKOMOJIEKY IS pHbIE COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna
Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

13

34



11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne ni/n

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH

Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX
anemenToB . 1. Menaeneera

12 Crpoenue Beniectsa. MHoroo6pasue
' BEIIECTB

13 XUMUYECKUE peaKkLiun
Hroro no pazneny

Pa3nea 2. Heopranun4yeckasi Xumust
2.1 MerTamnsl
2.2 HemeTamier

23 CBS13b HEOPraHMYECKUX M OPraHMYIECKHX
' BEILIECTB

Hroro no pazneny

Paznen 3. XumMud 4 JKN3HL

3.1 XUMHUA U KU3HD

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undpoBbie)
oOpa3oBaTe/ibHbIE

pecypchl



HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bceero u3yuyeHuss oOpa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 [IpenmeTt opranuueckoil XuMuu, e€ 1

BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

Teopust cTpoeHHs OpraHUYECKUX
2 coequHenuniit A. M. bytieposa, eé 1
OCHOBHBIE TTOJIOKEHUSA

[IpencraBienue o kinaccuPpuKauu
opraHuyeckux BemiectB. Homenknatypa

3 (cucTemaruyeckasl) U TPUBHUAJIbHbIE L
Ha3BaHMsI OPraHUYECKHX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHUU P

5 MeraH u 3TaH — npocTenIne 1
MIPEACTABUTENM AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1

7 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEACTABUTENM AIKEHOB

8 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
JTUJICHA U U3YYEHUE €0 CBOUCTBY
Aunkanuensl. byranuen-1,3 u

9 Metunoyranuen-1,3. [lonyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI



10

11

12

13

14

15

16

17

18

19

20

AJIKHHBI: COCTaB U 0COOEHHOCTHU
CTPOCHUS, TOMOJIOTUYECKHH PS/I.
ALIETUJIEH — NPOCTEUIIHNI
MPEACTaBUTEh AIKUHOB

Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

ApeHsl: 6eH301 U TOIy0. TOKCUYHOCTh
apeHOB

I'eneTnyeckas cBs3b YriieBo40poaoB,
MNpUHAJICKAIIUX K Ppa3JIMYHbIM KJIaCCaM

[IpupoiHbIE UICTOYHUKH YIIJIEBOIOPOOB:
MIPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

[IpupoIHBIE UICTOYHUKH YIJIEBOIOPOIOB:
MIPUPOHBIN a3 U NOMYyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
KonrtponsHas pabota no pasaeny
«YTIeBoAOpOab»

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJI U dTaHoJI. BoropoaHas cBs3b
MHOroaroMHble CIUPTHI: ITUICHIIUKOIb
U TJINLEPUH

DeHOII: CTPOCHUE MOJIEKYIIBL,
¢busnyeckre 1 XUMHYECKHE CBOMCTRA,
IIPUMEHEHHE

Anbnerunsl: GopMaNbaeTUa U
aneTranbAerul. AUeToH



21

22

23

24

25

26

27

28

29

30

31

OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE
KHCJIOTHI: MypaBbUHAS U YKCYCHAs

[Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaH " OJICMHOBAsA KHCJIOThI, KaK
IpeaACTaBUTCIIN BBICIIUX Kap6OHOBI>IX
KHCJIOT

MpI1a KaK COJIX BBICHIMX Kap6OHOBbIX
KHCJIOT, UX MOIOIICC ﬂeﬁCTBHG

CrnoxHuble 3(UPHI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upos

XKupsl: runponus, npuMeHeHue,
Ouo0ruYecKas pojb )KUPOB

YrneBojbl: cocTaB, KiaccHuPHUKAIUS.
Baxneiiine npeactaBuTeNN: TIOKO3a,
¢bpyxTO3a, caxaposa

Kpaxmai u nemirono3a Kak NpupoHbie
MOJINMEPBI

KontponbHas paboTa mo pazaery
«Kucnopozacoaepxarimue opraHuIecKre
coenuHeHU»/ Beepoccuiickas
IpoBepoyHas pabora

OO01mmas xapakTepucThKa
a30TCOJCPKAIIUX OPTAHUICCKUX
coenuHeHui / Beepoccniickas
poBepoyHas padbora

AMUHBI: METHJIAMHWH M aHUJIUH



AMUHOKHCIIOTHI KaK aM(pOTepHBIC
OpraHUYECKUE COCTUHEHUS, UX

32 ononornyeckoe 3Hauenue. [lenrunsl.

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

OCHOBHBIE TTOHSITUS XUMHHU

33
BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN
OcHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN.

[InacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KJIACC

Ne
n/n

KoaunuecTBO 4acoB

Tema ypoka KonTpoabHbie
Bcero
padoTshI

XUMHAYECKAHN DJIEMEHT. ATOM.
DOnekTpoHHas KOHGUTypalus aTOMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMA XMMHUYECKUX ieMeHToB /1. 1.
Menneneesa, UX CBSA3b C COBPEMEHHOM
TEOpUEH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYECKHX DJIEMEHTOB U X COCIUHECHUM
10 TPYIIAaM U Nepuoaam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB J[.J1. MeHaeneeBa
B Pa3BUTHHU HAyKH

Crtpoenue BemecTBa. XMMHUUECKasi CBS3b,
e€ BUJIBI; MEXaHU3MBI 00pa30BaHMS 1
KOBaJICHTHOU CBsi3U. BomopoHas cBs3b

BajnieHTHOCTB. DJIEKTPOOTPULIATETBLHOCTb.
Crenenb okucneHus. Bemecra
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

IMonarue o JUCIICPCHBIX CUCTEMAX.

HcTruHHBIE U KOJUIOUHBIE PACTBOPHI. 1
MaccoBas 05151 BeliecTBa B pacTBOpe

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14

Knaccugukamnus 1 HoMeHKIaTypa
HEOPTaHUYECKHX COCAMHCHUI.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccugukarus XuMHUECKUX Peakuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXPaHEHHUs U IPEBPALLECHUS SHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

Cxkopoctb peakiuu. OOpaTuMble peakuu.
XUMHUYECKOE PABHOBECHE

[TpakTueckas paborta Ne 1. «Bnusaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIUN»

DNEKTPOIUTHYECKAsT JUCCOLUALIM.
[Tonstie 0 BogopoaHOM mokasarene (pH)
pactBopa. Peakuyuu noHHOTO OOMEHa.
I'mpponns opraHu4ecKux
HEOPraHMYECKUX BEIIECTB

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIIaBoOB M pacTBOPOB COJIEH

KonrtponsHas pabota no pazaeny
«TeopeTndyeckue OCHOBBI XMUMHI

MeTtamisl, UX IMOJIOKESHHE B
[Teproaudeckoit cucTeMe XUMHUSCKUAX
snemenToB 1. . MenaeneeBa u
0COOCHHOCTH CTpOCHHUs aToMOB. O01IHe
dbusznyecKre CBOMCTBa METAILIOB



15

16

17

18

19

20

21

22

23

24

25

CnaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
psL HaNpsDKEHUH METallIoB

XUMHUYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPUH, KT, KalbIUH,
MarHui, aJIlOMUHUN) U UX COSUHEHUN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COE€IMHEHUN

XUMHUYeCKHe CBOMCTBA IIUHKA, JKeJie3a U UX
COE€IMHEHUN

[TpakTuyeckas padora Ne 2. "Pemenune
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramns»"

HewmeTanbl, MX MoJI0KeHHE B
[Teproamaeckoit cucTeMe XUMHUECKUX
anemenToB /I. 1. Menneneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB
Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposa)
XVMUYECKUE CBOWCTBA TAJIOTEHOB, CEPBI U
X COCMHECHUN

XuMHYeCKue CBOMCTBA a30Ta, hochopa u
AX COeINHEHUH

XUMHYECKUE CBOWMCTBA yIiaepoaa, KpeMHUS

1 UX COEeTMHEHUH

IIpuMeHeHre Ba)XHEUIINX HEMETAJIOB U UX
COCIMHEHUIN



O00011IeHNE U CUCTEMATU3AIMS 3HAHUHN 110
26 teme «Hemeramisy. Beraucnenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U

TEPMOXUMHYCCKUEC paC‘IéTBI

[Tpaktuyeckas padora Ne 3. «Pemienue
27 HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramnbl"»

08 KonrtponbHas padora mo remMmam
«Mertamae» u «HemeTamisiy»

Heopranuueckue u OpraHndecKue
29 KHCJIOThI. Heopranuueckue u
OpPraHUYeCKHe OCHOBAHUS

AmboTepHbIe HEOPraHUYECKUe U
OpraHMYecKHe coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUUYECKUX
BEIIECTB

30

Pons xumnu B o0ecrieueHuN
3KOHOFI/IIICCKOI>'I, BHCPFGTHQCCKOIZ u
MUIIEBOM 663OH3.CHOCTI/I, Pa3sBUTHUU
MCIUIIMHBI

31

[IpencraBnenus: 00 0OMUX HAYYHBIX
32 MPUHIIUIIAX IPOMBIIIIEHHOTO MOTY4YEeHUS
BO)XHEUIIINX BEIECTB
33 YenoBek B MHpE BEIIECTB U MAaTEPHAJIOB
34 X¥MHUS U 30pOBBE UEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME



IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI
10 KJIACC

Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

NPOBEPAEMOro
pe3yjabTara

00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

1 TeopeTnueckre OCHOBbI OPraHU4YEeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKOH COCTaBISIONIEH

CCTGCTBGHHOHaquOfI KapTUHBI MHpa, pPOJIU XHMHU B IIO3HAHUU

11

SABIIGHUN TPUPOABI, B (POPMHUPOBAHUU MBILUICHUS M KYJIbTYpPbI

JUYHOCTH, €€ (PYHKUMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOU s

pemiCHusd NPAKTHYCCKUX 3aJad M OSKOJOTMYCCKH 00OCHOBAHHOTO

OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

Binanenne cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIKOYAET:

OCHOBOIIOJIararomue IIOHATHA (MOJIGKYJIa, BaJICHTHOCTbD,

QJICKTPOOTPpULIATCIbHOCTh, CTCIICHb OKHCJICHHA, XUMHWYCCKasd CBA3b,

MOJIb, MOJISIpHas Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIN CKelerT,

(GyHKIMOHAJIbHAs  TpyMNna, pajaukal,

U30MepUs,  H30MEDHI,

TOMOJIOTUYECKUN psii, TOMOJIOTH, YIJIE€BOAOPOABI, KHCIOPOA- U

1.2

a3zoTcoacpiKalue COCAUHCHUS, OMOJIOTUYECKH AKTHUBHbBIC BCIICCTBA

(YyraeBoJsl, XKHUpHI, OEJIKKM), MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO,

BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU M 3aKOHBI (TEopHs

XUMHYECKOTO CTpOoeHHs opraHudeckux BemiectB A.M. bytieposa),

3aKOHOMEPHOCTH, CHUMBOJIHMYECKUN S3BIK XHUMUU, CI)aKTOJ'IOFI/I‘{eCKI/Ie

CBCIACHHUA O CBOfICTBaX, COCTaBE, IIOJIYYCHHU U 0e30macHOM

HCIIOJIB30BAaHUH BaKHEHIIIMX HCOPTaHUYCCKUX H OPraHNuYCCKUX

BCIICCTB B 6BITy n HpaKTH‘ICCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

CdopMUpOBaHHOCTh yYMEHHUU BBISBISATH XapaKTepHbIE MPU3HAKU

1.3

HOH}ITI/II‘/’I, YCTaHAaBJIMBATb ux B3aMMOCBA3b, HCIIOJB30BAaTh

COOTBCTCTBYIOIIHUEC TIIOHATUA IIPU ONHUCAHHUU COCTaBa, CTPOCHUA U

MPEBPAIICHUN OPraHUYECKUX COCTMHEHUIN

C(I)OpMHpOBaHHOCTL yMCHI/Iﬁ HCIIOJIB30BAaTh XUMHUYCCKYHO CUMBOJIMKY

JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,

1.4
XHUMHUYCCKUX peaKuHﬁ, HU3roTaBJINBATH

COKpaméHHol) (OpMya OpPraHMYECKHMX BEIIECTB W ypaBHEHUU

MOACIN MOJICKYJI

OpraHU4YCCKUuX BCHICCTB I MHIUIIOCTpAalUU HUX XHMHUYCCKOTO U

MIPOCTPAHCTBEHHOT'O CTPOCHUS



1.5

1.5

1.6

2.1

2.2

2.3

2.4

ChopMupoBaHHOCT, YMEHHMH YCTaHABIMBATh MPUHAIIC)KHOCTD
M3YYEHHBIX OPraHMYECKHUX BEIIECTB 10 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) coeAuHEeHHH (yrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKAlllUe€ COEIMHEHHMSI, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMs), JaBaTb UM Ha3BaHMUS [0 CHCTEMaTHYECKOHN

nomenkiarype (IUPAC)

CdopMupoBaHHOCTH YMEHUS ONPEACTSATH BUIBI XUMHUYECKON CBS3H B

OpraHUYECKUX COCTMHEHUX (OJMHAPHBIE U KpaTHBIE)

ChopMupoBaHHOCT YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpoeHHs opraHnueckux BemiecTB A.M. bytiepoBa miis oObsicHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

aneBonoponH . Kchopoz[coz[epxcamHe n a30TCOACPIKAIIUC

OpraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJICK}’JI?IPHI)IG COCAMHCHU A

CdopMUpoOBaHHOCTh YMEHUI TPHUBOIUTH TPUBHUAIHHBIC HAa3BaHUS
OT/ICNIbHBIX OPTaHMYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJIEH,
ATUJICHTJIMKOJIb, TIUIEPHH, (eHos, GopMambaeru, arneTaibIeru/l,
MypaBbUHAas KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBasi KHUCIIOTa, TII0KO03a, (PYyKTO3a, Kpaxmal, IeJUTH0JI03a,
[JIMLIKH)

ChopMHpPOBaHHOCT, YMEHHI XapaKTEepU30BaTh COCTaB, CTPOCHHE,
bu3NYecCKne W XUMUYECKUE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BeIecTB (METaH, 3TaH, STUJIEH,
MpOMuieH, anetuieH, OyramueH-1,3, metunOyraauen-1,3, GeHzom,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIb, TIUIEPHH, (DEHOI, alleTalbJACTHU/I,
MypaBbUHAsA U YKCYCHAasl KHCJIOTHI, TJIFOKO3a, KpaxMmal, eJUTI0I03a,

AMHUHOYKCYCHas KI/ICJIOTa)

ChopMupoBaHHOCTh YMEHHUS MIUTIOCTPUPOBATH T€HETUYECKYIO CBSI3b
MEXAY THUIHMYHBIMM  MPEACTABUTEISIMM  PA3IMYHBIX  KJIACCOB
OpraHMYECKUX  BEIIECTB  YpPaBHEHUSMU  COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKINH C UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOpMYIT

CpopMUpOBaHHOCTb ~ YMEHHUS  XapaKTepU30BaTh  HCTOYHHKHU
YIIEBOJIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YToJb), CIOCOObI
UX TepepaboTKM W MPAaKTHUYECKOe MPHUMEHEHHE IPOTYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl



3.1

3.2

3.3

3.4

3.5

3.6

11 KIIACC

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4HOTO IMO3HAHUS, UCIOIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XHMMUYECKHUX SBJICHUN (HAONIIOJICHHE,
U3MEpEHUE,  OKCIICPUMEHT,  MOJICIMPOBAaHUE),  HUCIIOJIB30BaTh
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS I TPUHATHS PENICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIICCTBAMH U UX

MMPUMCHCHHUEM

CdopMupoBaHHOCTh yMEHHU COONIOAATH TPAaBHIA ITOTH30BAHUS
XUMHYECKOU TOCy/Ioi U 1ab0paTOPHBIM O0OPYAOBaHUEM, a TaKXKe
npaBuiIa OOPAIICHUs C BEIECTBAMU B COOTBETCTBUY C HHCTPYKIIHSIMU

110 BBIIIOJIHCHUIO ﬂa6opaT0pme XUMHUYCCKUX OIIBITOB

ChopMuUpoBaHHOCTH ~ YMEHUW  TUIAHUPOBATH M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHUYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyUYEHUE STUIIEHA M H3Y4YEHHE €ro CBOICTB,
KAueCTBEHHBIE PEaKIUU OPraHMYECKHUX BEIIECTB, JI€HATypaIus
OEJIKOB IIPY HArPEBAHHHU, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMU TEXHUKH OE30TIACHOCTH IPU OOPAIIEHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM OOOPYIAOBAaHHMEM; MPEACTABIATH PE3YyIbTAThI
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amucH  ypaBHEHUI
COOTBETCTBYIOIIMX peakiuuii 1 (GOpMyIHpPOBaTh BHIBOJLI Ha OCHOBE

9TUX PE3YJILTATOB

CopMupoBaHHOCTH ~ YMEHHHl  IPOBOAMTH  BBIYMCIEHUS IO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BEIIECTBA WJIM TNPOJYKTA PEaKIMM 10 H3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOT'O U3 UCXOAHBIX BEIICCTB UJIU ITPOAYKTOB peaKHI/II/I)

ChopMupoBaHHOCT  yMEHHI KPUTHYECKH aHaJIM3UpOBATh
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyl0 U3 pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoii nH(popmanuu, cetb IHTepHET U Apyrue)

ChopMHpOBaHHOCT, YMEHHM COOJIOATh TpaBUiIa SKOJOTHYECKH
1eJ1eco00pa3HOro MOBEACHUSI B OBITY M TPYIOBOM NEATEIHHOCTH B
LENIAX COXPAHEHUS CBOETO 3/J0POBbS M OKPYKAIOLIEH MpHpPOIHON
Cpefibl, 0OCO3HaBaTh OMACHOCTb BO3/JCUCTBUS Ha >KUBBIE OpPraHU3MbI
OTIpeNIeIEHHBIX OPTaHMYECKHX BEIIECTB, TOHUMAs CMBICTT TTOKa3aTelst
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllMK), TOSICHATH Ha
IpUMepax CrocoObl YMEHBIIECHHUS M MPEAOTBPALICHUS UX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3Mm 4€CJIOBCKaA



Kon

NPOBePAEMOro

pe3yjabTara
1

11

1.2

1.3

14

1.5

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odopa3oBaHusi

TeopeTnyeckre OCHOBbI XUMUU

Bianenne cucremMol XMMHYECKMX 3HAHUK, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHUH  DJJIEMEHT, aToM,
SJIEKTpOHHAss 000jI04YKa aroma, S-, p-, O-3IEKTpOHHBIE OpOHTAIIN
aTOMOB, HWOH, MOJICKYJIA, BaJIEHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTb,
CTENEHb OKHUCJIEHMUS, XMMHUYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPDHBI 00BEM, KPHCTALIMYECKAS PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAs JUCCOLMALMsA, OKHUCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJIEKTPOJUTHYCCKOM
nuccormanuu, Ilepmonuueckuit 3akon J[.M. MenneneeBa, 3akoH
COXPAaHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XHUMHH,
(haKTOJIOTMYECKUE CBEICHHUS O CBOWCTBAaX, COCTaBe, IMOJYYCHUU H
0€30MacHOM HCIIOJIb30BaHUU BAXKHEHIIINX HEOPTaHMYECKHX BEIIECTB B

6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

Cq)OpMI/IPOBaHHOCTL YMCHI/Iﬁ BBISABIIATE XAPAKTCPHBIC IIPU3HAKHU H
B3aUMOCBA3b HU3YYCHHBIX HOHHTI/Iﬁ, IMPUMCHATH COOTBCTCTBYIOIIUC
IOHATUA TIPU ONKUCAHUH CTPOCHUA U CBOICTB HCOPTraHNYCCKUX
BCIICCTB U HUX HpeBpaIHCHHP’I; BBIABJIATE B3aMMOCBA3b XHMHUYCCKUX
3HAHUM C IIOHATHUAMU n MMpEaACTaBIICHUAMU Apyrux

€CTCCTBCHHOHAYYHBIX NPECAMETOB

BnageHne OCHOBHBIMM METOJAaMH HAY4YHOI'O IO3HAHMS BELIECTB U
XUMHUYECKUX SIBJICHMH (HaOmoJeHue, H3MepeHHe, SKCIIEPUMEHT,

MOJICIIMPOBAHNE)

ChopMupoBaHHOCTh YMEHHMM ONPENENATh BaJ€HTHOCTh U CTENEHb
OKHCJIEHUS XHMHMYECKHX DJIEMEHTOB B COCIMHEHHSX Pa3JIMYHOIO
COCTaBa, BHMJ XHMMHUYECKOH CBsi3u  (KOBaJICHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOU
PEIETKH KOHKPETHOIO BEIleCcTBa (aTOMHasi, MOJIEKYJIsIpHasi, HIOHHas,

MeTaJUTHIeCKas)

ChopMHUpPOBAaHHOCTH YMEHUHN OMPENEIATh XapaKTep CPeabl B BOAHBIX

pacTBOpax HEOPraHUYECKUX COEAMHEHUN



1.6

1.7

1.8

1.9

1.10

111

2.1

2.2

2.3

ChopMupOBaHHOCTh ~ YMEHHS KIacCU(DUUIUPOBATh XUMHUYECKHUE
peakuuy 10 pa3IMYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEIIECTB, TEIIOBOMY 3((EeKTy peakuuu, H3MEHEHUIO CTeleHel
OKHMCIICHMST ~ DJIEMEHTOB,  OOpPaTUMOCTH  PEaKLUMH,  YYaCTHIO

KaTaJnu3aTopa)

ChopMupoBaHHOCTD YMEHHMH COCTAaBJIATH YPAaBHEHHS peakUui
pPa3IMYHBIX THUIIOB, IOJHBIE M COKpALIEHHBIE YpaBHEHMS pPEaKLMi
MOHHOIO0 OOMEHa, YYUTBIBas YCJIOBMSI, IPU KOTOPBIX ITH PEAKIMU
UIYyT 10 KOHIA

CdopmupoBaHHOCTH yMEHUHI MIPOBOJIUTH peakuuu,
MOATBEPKIAIOIINE KaueCTBEHHbIN COCTaB Pa3IMnYHBIX
HEOPraHMYECKUX BEUIECTB, PAclO3HaBaTh OIBITHBIM IYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHMYECKUX BELIECTB

CpopMHUpPOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajlaHca 3THX peaKuHﬁ

ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCHMOCTH CKOPOCTHU

XUMHYECKOHN peaklnu OT Pa3iNdHbIX (haKTOPOB

ChopMUpOBaHHOCTb YMEHHH OOBACHATH XapaKTep CMELICHUS
XUMHYECKOTIO PABHOBECHS B 3aBUCUMOCTH OT BHELIHETO BO3AEHCTBHUS

(npunnun Jle HlaTtense)
OO6m1ast 1 HeOpraHu4vecKask XUMHs

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIca I[lepuognueckoro
3akona .M. MengeneeBa ¥ JI€EMOHCTPUPOBATH ero
CHCTEMAaTU3HPYIOLIYI0, OOBSICHUTENIBHYIO M  HPOTHOCTHYECKYIO
¢byHKINN

ChopMupoBaHHOCTH ~ YMEHMH  XapaKTepHU30BaThb  3JIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4 mepuonos
[lepmonnueckoir  cucreMbl  XUMHYecKkux  anemeHtoB  J.M.
MeHeneeBa, HCIOb3Ys MOHATHS «S-, P-, -3JIEKTPOHHBIC OPOUTAIIH,
«QHEPreTUYeCcKre YPOBHMY», OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAVHEHHUH IO IEPUOJaM U
rpynmnaM [leproguueckoil cucteMbl XMMUYECKHUX 3yeMeHToB J[.H.
Menneneena

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) 00IIKE
XUMHYECKHE CBOICTBA HEOPraHMYECKMX BELIECTB pa3IUYHbIX

KJIACCOB, OATBEPKAATh CYILIECTBOBAHUE TEHETUUYECKOM CBSI3U MEXIY



2.4

2.5

2.6

2.7

2.8

2.9

HCOPraHN4YCCKUMU BCIICCTBAMH C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMUpOBaHHOCTh YMEHHMH yCTaHAaBIWBATh IMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 110 MX COCTAaBY K ONPEIEIEHHOMY KJIAcCy
(rpymme) coequHeHui (PoCThie BEIIeCTBa — METAUIBI U HEMETAJLIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(bOTepHBIe TUAPOKCHUIDBI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH MCII0JIB30BAaTh XMMUYECKYI0 CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYNT BEUIECTB W YpPaBHEHHHA XHMHUYECKHX
peakumii, cuctematnaeckyro HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBI ra3, aMMuUak, raméHas HM3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPHUT U JIPYTHUE)

ChopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOATBEPHKIATh CYIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMONIIBKD  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

ChopmupoBaHHOCTH ~ YMEHUH  IUIAHUPOBATb U BBINOJIHATH
XUMHAYECKHHA OSKCIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPUCYTCTBUH KaTaIN3aTOPa, ONpeIeNIeHIE CPEIbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHHBEpPCAJIBHOTO HMHIUKATOPA, BIUSHHUE pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XHMMHUECKOW pEaKIMH, PEaKIMU HOHHOIO
oOMeHa, KaueCTBEHHbIE peaklMK Ha cylbdart-, kKapOoHAT- U XJIOPUI-
AQHMOHBI, HA KATHOH aMMOHWSI, PEIICHNE DKCIIEPUMEHTAFHBIX 3a/1a4
o reMam «MeTasutb» U «HemeTanss») B COOTBETCTBUH C IIPAaBUIIaAMHU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
a0OpaTOpHBIM  O0OpPYJOBAHHMEM;  TPEACTABIATH  PE3yJIbTAThI
XUMHAYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOLINX peakuuil U (OpMyJIUpOBaTh BHIBOJBI Ha OCHOBE

OTUX PC3YJIbTATOB

CdopmupoBaHHOCTE yMEHMI COOMIOAATh TMpaBWIA MOJIb30BAHUS
XUMHYECKON TMOCYIOW M JTabopaTOpHBIM 00OpYIOBAaHUEM, a TaKXKe
TpaBujia OOPAIICHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSIMU
10 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB

ChopMHUpPOBAaHHOCT, ~ YMEHHUM  XapakTEPU30BaTh  XHUMHYECKHE
MPOLIECCHI, JIEKAIME B OCHOBE IIPOMBILLIEHHOTO MOJIYYEHUSI CEPHOU

KHUCJIOTBI, aMMHaKa, a Tak’ke COPMHUPOBAHHOCTH MPEJICTABICHUH 00



3.1

3.2

3.3

3.4

3.5

06L[II/IX HAay4YHbIX TIPUHOUIIAX W  9KOJOTMYCCKHX HpO6HCMaX

XMMHYECKOTO IPOU3BOJCTBA
XUMHUA U KU3HL. PacuéTel

ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIISIONMIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpA, POJIM XUMHUU B TO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOMW JIIs
pelleHrs NPAaKTHUYECKUX 3a/Jad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3/I0POBBIO U MIPUPOHON cpesie

CdopmupoBaHHOCTH yMEHUHI KPUTHYECKHU AQHAJIM3UPOBATh
XUMHUYECKYI0 MH(OpMaIuio, MojJydaeMyi0 M3 Pa3HbIX HCTOUYHUKOB

(cpeacTBa MaccoBO KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

CpopMHUpPOBAaHHOCT, YMEHHH COONIOAATh MpaBHJia HKOJIOTHYECKU
1enecoo0pa3Horo MmoBeAeHUS B OBITY W TPYAOBOW JCSITEILHOCTH B
LEJSAX COXPAHECHHUs CBOETO 3/0POBbS U OKPYKAIOUICH MPHUPOTHON
cpenbl

Oco3HaBaTh ONACHOCTh BOSI[GﬁCTBPIH Ha JKHMBBIC OpIraHU3Mbl
OHpe,Z[eJ'IéHHBIX BCIICCTB, IIOHHMMAsA CMBICI II0OKa3aTCld HZ[K,
IMOSICHATH Ha ITpUMEpax CITOCOOBI YMCHBIICHUS U IPECAOTBPALICHUA UX

BpCIAHOIO BOSI[GPJICTBHSI Ha OpraHu3M 4€JI0OBCKa

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
HCIOJIb30BAHNUEM TOHATHUSl «MaccoBas JI0JI BEIIECTBA B pacTBOPE»,
OOBEMHBIX OTHOIIIEHUN Ta30B MPU XUMHYECKHX PEaKIMSIX, MacChl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB,
TerI0BOro 3¢ (dexTa peakiiui Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHUA SHCPTHUU
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IIpoBepsieMblii 3JIEMEHT COePKAHUS

Teopernueckne OCHOBbI OPraHU4YECKONH XUMHHU

[Ipenmer opraHnyYecKON XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHE U 3HAYCHHUE B
MOJIyYEHUU HOBBIX BEUIECTB M MaTepuajoB. Teopus CTpOEHUs OpraHUYECKHUX

coenunenniit A.M. ByrnepoBa, €€ OCHOBHBIE OJIOKEHUS

CtpykrypHble (opMysiabl OpPraHUYECKUX BeIIeCTB. [ OMOJOTHS, H30MEpHs.
XuMuYeckasi CBs3b B OPraHMYECKHX COCIWHEHUSX — OJUHApHBbIE M KPaTHBIC

cs3u. [Ipencrasienne o kiaccuGUKAIMM OPraHUIeCKIX BEIICCTB

Homenkiatypa oprannueckux coeIMHEHUH (cucTeMaTnieckas) U TPUBUAIIbHbBIE

Ha3BaHUS BaXKHEHIITNX HpeILCTaBI/ITCJIeI\/JI KJIaCCOB OPraHUYCCKHX BCHICCTB
Yri1eBo10posl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHHA psa. Meran u 3TaH —
MPOCTEHIINE MPEACTABUTENMN AJIKAHOB: (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuu 3aMeIlleHHs] U TOPEHHUs), HaXOXKICHUWE B NPUPOAE, IMOIyuYeHHE U
IIPUMEHEHHE

AJKEeHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN PsA. DTWIEH U INPONUIIEH —
MPOCTEHIINE MPEACTABUTENMN AJIKEHOB: (PU3MYECKHEe U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUJpATallUd, OKHUCIECHUS U

l'IOJ'II/IMepI/BaI_II/II/I), MOJIYYCHHUEC U IPUMCHCHUC

Anxaguensl: Oyraauen-1,3 u MerunOyranueH-1,3: cTpoeHHe, BaKHEWIIME
XMUMHYECKHE CBOICTBA (peakuus nonumepusanun). [lomyueHre cHHTETUYECKOTO

KayudyKa U Pe3HHbI

AJKHHBI: COCTaB M 0COOEHHOCTH CTPOEHHSI, TOMOJIOTHYECKUN Psijl. ALIETUIIEH —
MPOCTEHIINI TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpOEHHE, (PHU3UYECKHE HU
XUMHYECKHE  CBOMCTBAa  (peakuMu  TUIPUPOBAHHUSA,  TaJOT€HUPOBAHMUS,

ruaparanuu, I OpeHI/IH), MOJIYy4YCHHUC U ITPUMCHCHUC

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKMEe W XWMHYECKHE CBONCTBA
(peakuuu TaJOTEHUPOBAHUS M HUTPOBAHUS), TOIyYEHHE W TMPUMEHEHHE.
Tonyon: cocraB, crpoeHue, GU3NYECKHE U XUMHUYECKHE CBOWCTBA (pEaKluu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJy4ye€HUE U NMpUMeHeHHe. TOKCHMYHOCTh
apeHoB. ['eHeTnyeckasi CBsI3b MEXIY YIJIEBOAOPOJIAMH, MPHUHAISKAIIUMH K

PAa3JINIHBIM KJIacCaM



2.6

3.1

3.2

3.3

3.4

3.5

3.6

IIpuponHble HMCTOYHUKM yrieBOAOpoAoB. IIpupomHbBI ra3 M IOIYyTHBIE
HedTsHbIe Ta3pl. Hedth u e€ mpoucxoxaenue. CriocoOs! nepepaboTku HepTH:
NIEPEroHKa, KPEeKHUHI (TepMHUYECKUI, KaTanuTudeckuil), nuposu3. IIpomykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILICHHOCTH U B ObITy. KamMeHHBbIH

yroJib U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiue opraHn4ecKkue CoeAMHEHNS

IIpenenbHble  OAHOATOMHBIE CHMPTHL. MeTaHOI UM 3TaHON: CTPOEHHUE,
¢u3nueckue WU XMMHUYECKUE CBOWCTBA (pEaklUMU C AKTHBHBIMU METaJUIaMU,
raJJor€HOBOJIOPOJIaMH, T'OpEHHE), NpUMeHeHue. BopopoaHble cBA3M MeXay
MOJIEKYJIAMH CIUPTOB. [IeficTBHE MeTaHOJa U 3TaHOJIa HA OPraHU3M YeJIOBEKa.
MHoOroaroMHble CIUPTHI. DTUIICHTJIMKOJIb U TIHUIEPUH: CTPOCHHE, (PU3UUECKUE
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO WICJIOYHBIMH METAJJIAMHU,
KayecTBEHHasl peaklysi Ha MHOTOATOMHbIE CIUpPTHI). JeficTBHE Ha OpraHusM

YCJIOBCKA. HpI/IMeHeHI/IC TIIMOCPprUHA U STHJICHIJIMKOJIA

denour: CTPOCHUC MOJICKYJIBI, (1)1/131/1%010/16 M XHMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpenona

Anpaeruipl ¥ KeToOHbl. DOpMabIETH I, alleTadbJACTHl: CTPOCHHE, (PU3UUECKHE
U XUMHUYECKHE CBOMCTBAa (peakluMM OKHUCJICHUS W  BOCCTAHOBJICHUA,

KaueCTBEHHbBIE PEAKIMH ), IOJyYEHUE U IPUMEHEHHE

OAHOOCHOBHBIE MpeJesibHbIE KapOOHOBBIE KUCIOThl. MypaBbUHASL U YKCYCHAs
KHCIIOTBI: CTpOEHUe, (pru3nueckue U XMMHYECKHe CBOMCTBa (CBOICTBa, oOmiue
JUI Kjacca KHCIOT, peakuus 3Tepu(uKanuu), MOJIyYeHHe U NpPUMEHEHHE.
CreapuHOBas U OJIEMHOBAsI KUCJIOTHI KaK MPEACTAaBUTENN BBICIINX KapOOHOBBIX

KHCIOT. MbIjla KaK COJIM BBICIIHX Kap6OHOBI>IX KHUCJIOT, UX MOIOIICC I[GI\/JICTBI/IG

CrnosxxHble 2QUpPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOXKHBIX
a¢upos. XKupsl. ['uaponus xxupos. [Ilpumenenue xxupoB. buonorudeckas poib
KUPOB

VYrieBonpl: cocTaB, KilacCU(UKAIUS YTIIIEBOIOB (MOHO-, TU- U TIOJUCAXaPUJIBI).
I'moko3a — mpocTemuii MOHOCaxapua: OCOOEHHOCTH CTPOCHHS MOJEKYIIBI,
¢u3nueckue W XUMHYECKHE CBOMCTBa (B3aMMOJCHCTBHE C THUAPOKCHUIOM
menu(ll), okucieHume amMmmavyHbIM  pacTBOpoM  okcupa  cepebpa(l),
BOCCTaHOBJICHUE, OPOKEHHE TITFOKO3bI), HAX0XKICHUE B TIPUPOJIE, TPUMEHEHHUE,
ounosnorudeckast poiab. @orocuHTe3. OpyKkTo3a Kak U30Mep Taroko3bl. Kpaxman
Y LEJUII0JI03a KaK MPUPOJHbIE mojluMephl. CTpoeHre KpaxMmaia U LEeJUTH0JI03bI.
dusnueckue W XUMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOIN3, KauyeCTBEHHAs

peaKIus C HOJIOM)

A30TCOIepKaIie OPraHuIeCKUe COSTMHCHUS
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AMHUHOKHCIIOTHI Kak amM(oTepHble OpraHndeckue coequHeHus. Ousnueckue u
XMMHUYECKHE CBOWCTBA aMMHOKMCIIOT (Ha MpuUMepe IuiuHa). buonornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HCHTI/II[BI

benku kak mNpUpPOAHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBa OENKOB:

THAPOJIN3, A€HaTypalusd, KaH€CTBCHHBIC PEAKIIUU Ha Oenku
BBICOKOMOJ'ICKy.]'IS[pHBIC COCOAUMHCHUA

OcCHOBHbBIE TIOHSITUSI XMMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb  MOJMMEPU3ALUU,  CPEAHSS
MoJIeKyJisipHass Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISPHBIX

COG,Z[I/IHCHI/Iﬁ — NOJIMMCpU3alvg U IIOJIMKOHACHCAIIUA

SKCHCpI/IMeHTaJH)HI)IG MCTOJbl M3YUCHUA BCIICCTB W HUX HpeBpameHHﬁ:
O3HAaKOMJICHUEC C O6p33HaMI/I OpuUpoOAHbBIX W HCKYCCTBCHHBIX BOJIOKOH,

ImjracTMacc, KaydyKoB. HonyquHe CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeOpeTI/IquKI/Ie OCHOBBI XMUMHHU

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTHYecKrue YPOBHH, IOAYPOBHU. ATOMHbIE OpOUTAIH, S-, P-, -3JIEMEHTHI.
OcobeHHoCTH pacrpeesieHusl JIEKTPOHOB IO OPOUTANIIM B aTOMaxX dJIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaIHs aTOMOB

Ilepnonnueckuil 3akoH u lleproamyeckas cucTeMa XMMHYECKHX DJIEMEHTOB
J.W. Menneneesa. CsA3b NepuoINYECKOro 3aKoHa u Ilepnoanueckoil cucteMsl
XuMu4ecKux daeMeHToB J[.M. MeHeneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOWCTB XMUMHUYECKHX DIIEMEHTOB M
o0pa3yeMbIX UMM HPOCTBIX M CIIOXHBIX BEIIECTB IO TPYyNIaM U MEPUOJIaM.
3HaueHUE MEPUOINYECKOr0 3aKOHA B Pa3BUTHU HAYKH

CTtpoeHue BemecTBa. XHUMHYECKass CBA3b. BHUIbl XHUMHUYECKOW CBA3M
(KOoBaJIeHTHasi HENOJSpPHAas WM TOJSApHAas, HWOHHAs, MeTajuinyeckas). MoHsL:
KaTHOHBl M aHHUOHBI. MexaHM3Mbl O0Opa30BaHUS KOBAJIEHTHOH XMMHYECKOM
cBs3M (OOMEHHBIN U TOHOPHO-aKIeNnTOpHBIN). BomopoaHas cBs3b

BanentHoCTh. DnekTpooTpuniaTeabHOCTh. CTENEeHb OKUCICHUS

BemiectBa MOJIEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH IMOCTOSIHCTBA

cocTaBa BenlecTBa. THUIMbI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
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BEIECTB OT THUIA KPUCTAUIMYECKOW pemerku. lloHsaTne o aucnepcHsIX
cucreMax. VIcTHHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBas 10 BELIECTBA B

pacTBope

Knaccudukanus HEOPTaHUYECKUX COEIMHEHU. Howmenxkmnarypa

HCOPTraHN4YCCKUX BCILICCTB

Xumuyeckass — peakuus.  Knmaccudukanus — XUMHYECKMX — peakuuid B
HEOPraHMYECKON U OPraHMYeCcKON XMMHU. 3aKOH COXPaHEHUsI MaCChl BEIIECTB,

3aKOH COXPaHCHUS U MMPCBPALICHUA SHCPIUU ITPU XUMHUYCCKUX PCAKIIHAX
CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3IMyHbIX (PaKTOpOB

O6paTI/IMBIC PCaKIunu. XHUMHYECKOE PaBHOBCCHC. CDaKTOpr, BIIMAOINIMEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

OnekrponmTryeckas auccoruanus. CuibHble U cradbie AnmekTponuTsl. Cpena
BOJHBIX PAaCTBOPOB BCUICCTB: KHCIIAs, HeﬁTpaanaﬂ, rejao4Has. PeaKHI/II/I

HOHHOTO OOMeEHa
OKHCIIHTENIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH
Heopranuueckas Xumust

Hewmetannsl. [Tonoxxenue nHemeramioB B [lepuoanyeckoil cucteMe XUMUYECKUX
sanemenToB J.M. MenneneeBa u 0coOEHHOCTH CTpoeHUsi aTOMOB. Dusnueckue
CBOIMCTBAa HEMETAJUIOB. AJUIOTPONHUS HEMETAUIOB (HAa MpHUMEpe KHCIOpPOJa,
cepsl, hochopa u yriepoaa)

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETA/NIOB (TajOreHOB, CEphbl, a30Ta,
docdhopa, yraepoga W KpPEeMHHs) M HUX  COCIUHEHMH  (OKCHIOB,
KHCIIOPOJICOICPKAIIUX KUCIIOT, BOJOPOIHBIX coequHeHui). I[IpumeHeHue

BaXKHEUIIINX HEMETAIJIOB U UX COCAUHEHUI

Mertannsl. [lonoxxenue meramioB B llepmoanueckoil cucteMe XUMHUYECKHX
sanemenToB JI.M1. MenneneeBa. OCOO€HHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UEK
aTomoB MeTasuioB. O0mue ¢puznueckue cBorMcTBa MeTaIIOB. CIUTaBhI METAIIOB.

3JI€KTpOXHMH‘-ICCKPIfI pan HaHpﬂ)KeHI/II\/'I METAJlJIIOB

XWMHUYECKHUE CBOMCTBA BAXKHEWININX METAIOB (HATPUM, KaJIWid, KabIIWMH,
MarHuii, allOMHUHHUNA, IIUHK, XpOM, XKEJIe30, Mellb) U UX coenuHeHui. OOmue
CrocoObI MOTy4YeHUsI MeTaJuIoB. [IprMeHeHre MeTalIoB B OBITY U TEXHHUKE

I'enernueckas CBA3b HEOPraHUYECKUX BEILIECTB, IPUHAIICKALINUX K PA3TUYHBIM

Kj1accaM

XUMUS U KU3Hb



3.1

3.2

3.3

Ponp xumMum B 0OECHEUYEHUU HSKOJOTMYECKOM, SHEPreTUYECKOW W IMHIIEBOU
0e301acHOCTH, Pa3BUTUH MEIUIMHEIL. [[OHATHE O Hay4YHBIX METOJAaX MO3HAHUS

B€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

[IpencraBienus 06 OOIMMX HAYYHBIX MPUHIMIIAX TPOMBIIIJICHHOTO MOTY4YEeHUS
BO)KHEHINX BemlecTB. YenoBek B MUpE BEMIECTB M MaTepHaJOB: BaKHEHIINE
CTPOUTEIbHBIE MaTEepHajbl, KOHCTPYKIIMOHHBIE MaTepHajbl, KPacKu, CTEKIIO,
KepaMuKa, MaTepHalibl JUIs 3JEKTPOHUKH, HAaHOMATEpHaJbl, OPraHUYECKue U
MUHEpaJIbHbIE yI00peHUs

XuMHUSLT ¥ 370pOBbE YEJOBEKa: IpaBWIa HCIHOIb30BAHUS JIEKAPCTBEHHBIX
npernaparoB, NpaBuia OE30MaCHOTO HCIIOJIB30BAHUS MpENapaToB OBITOBOM

XMMHHU B TTIOBCEJHEBHOM KU3HU



YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Xumus. 10 knacc. ba3oBblit ypoBeHb: yueOHUK /17151 00111€00pa30BaTeIbHbBIX
yupexaenuit / O.C. I'abpuensan.—M: «Ipoday, 2016

2. Oprannueckas XMMHs B TECTaXx, 3a/lauax, ynpaxxHeHusx. 10 kmacc:
yueb.nocobue 115 obieoopazonar. yupexaenuit / O.C. I'abpuensu, N.I'.
Octpoymos, E.E. Octpoymona. — 3-¢ u3., crepeotnit. — M.: Jlpoda, 2005. —
399, [1] c.

3. Penierurop no xumuu / nox pen. A.C. Eroposa. — U3a. 30-e. — PoctoB u//1;
®denukc, 2010. — 762, [1] c.: un. — (AOGUTYpHEHT).

4. EI'D 2012 Xumus. Tunossie TectoBbie 3aaanus / FO.H. Measenes. — M.
H3narenbcTBO

«Ox3ameny, 2012. — 111,

5. Ormmmunuk EI'D. Xumus. Pemenne crnoxubix 3ana4. [lox pegakuuen A.A.
Kasepunoii / ®UIN. — M.: Unatemnext-Lentp, 2012. — 200c.

6. Enunslii rocynapctBeHHbIN sk3amMeH 2012, XuMus. YHUBEpCaabHbIC
Martepuanbl 11 noArotoBku ydamuxcs / OUIN. — M.: Uarennext-Llentp,
2009. — 272c.

7. T'abpuensn O.C., OctpoymoB N.I'., CnagkoB C.A. Kaura asis yauresns.
Xumus. 10 kn.bazoBelil ypoBens: Meroanueckoe nocodue. — M.: JIpoda

8. Xomuenko N.I'. Pemenue 3axau mo xumun. — M.: OOO «31aTenbcTBO



Hosas Bomnay, 2005. — 256¢.
9. Xomuenko ['.I1. Xumus my1s mocTynaronux B By3sl: Yueb.mocodue. — M.
Bricir.mik., 1985. — 367 c., ui.

10. I'muaka H.JI. O6mas xumus. M3narensctBo «MHTErpan-npeccy - M.: 2005

METOJIUYECKHUE MATEPHUAJIbBI JIJISI YYUTEJIS

1. T'a6puensu O.C. Ilporpamma kypca xumuu st 8-11 kinaccon
o011eo0pa3oBareNbHbIX yupexaenuit. — M.: [Ipoda, 2016.

2. l'abpuensin O.C. HacronbHas kuura amst yuurens. M.: bauk u K, 2008.

3. Xumus. 10 knacc: KOHTPOJIbHBIE U TPOBEpOUHbIEC PaboThI K yueoHuky O.C.
["abpuensina

«Xumus. 10 knacc. bazosslit ypoBenby» / O.C. I'abpuensn, I1.H. bepe3kun,

A.A. Ymrakosa u ap.. — 3-¢ u3., crepeoturt. — M.: [lpoda, 2010. — 253, [3] c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

1.«Enunas xomnekmus [{udpossix O6pazoBaTenbHbIX PecypcoB» (Habop
dpoBbIX pecypcoB k yueonukam O.C. 'abpuensna) (http://school-
collection.edu.ru/).

11. http://him.1september.ru/index.php— xxypran «Xumus.

2. http://him.1september.ru/urok/-Marepuasl K ypoky.



3. http://formulad4.narod.ru Kypc opranmueckoii xumun 3a 10 ximace

4. http:/www.schoolchemistry.by.ru lllkoipHass XUMUS - CIPaBOYHUK

5. www.edios.ru — Dia0oc — IEHTP TUCTAHIIMOHHOTO 00pa30BaHuUs

6. www.km.ru/education - yueOHbIe MaTepHalibl U CI0BapH Ha caiite « Kupun
u Medoauii»

7. http://djvu-inf.narod.ru/ - anekrponnas 6udIMoTeKa
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