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INOACHUTEJBHASA 3AIINCKA

[TporpaMMma 1o XMMHUM Ha YpOBHE CPEIHETO 00111ero 00pazoBaHus pazpaboTaHa
Ha ocHoBe DepepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBaHuu B
Poccuiickoii @enepannn», TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS (enepasibHOi
oOpa3oBarenbHON Mporpammbl cpeaHero obmiero oo6pazoanusi (POII COO),
npejcTaBieHHbIX B DeepaabHOM rocyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE
COQO, c yuérom Konnenuuu npenopaBaHus ydeOHOro mnpeaMera «XuMUs» B
oOpa3oBaTenbHBIX oOpranu3zanuax Poccuiickoit ®enepanuu, peanus3yromumx
OCHOBHBIE 00pa30BaTENbHBIE MPOrPAaMMBbl, U OCHOBHBIX MOJIOKEHUN «CTpareruu
pa3BUTHs BocuTaHus B Poccuiickoin
®enepanun Ha nepuon a0 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXO0/A0B K pa3pa0OTKe MPOrpaMMbl MO XUMHH, K OINpPEAEIICHUIO
oOwiel cTpareruu 00y4deHus, BOCIIMTAHUSA U PA3BUTHS 00YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamMera «Xumus» st 10—-11 kimaccoB Ha 6a30BOM YpOBHE COCTAaBHIIU
koHnentyainbHbie TosokeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
COJEpKaHUsl, pe3ylbTaTOB OOy4YeHHSs U TpeOOBaHUN K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
o011eo0pa3oBaTelbHON OpraHU3allud, SBJSETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)KUT 3aBEpLIAIOIIUM JTalloM pealu3aluu  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYLIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oOOpa3oBaHMs. OTH LIEHHOCTU KacaroTcs
MO3HAHMS 3aKOHOB MPUPOJbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YEJIOBEKa, a TAKKE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO
U NpUpOJHON cpeae. Peanusyercss xuMuueckoe oOpa3zoBaHUE OOYy4alOIIUXCA Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHusl CPEICTBAMHU YUeOHOT0 ITpeaMeTa « XUMUS,
COJIEp)KaHUE M IOCTPOEHUE KOTOPOIO ONPENENIEHbl B IPOrpamMMme IO XHMHH C
y4€TOM cCrneuu(puKd HAyKH XHMHH, €€ 3HayeHus B IMO3HAHUU MPUPOALI U B
MaTepHalbHOW XKU3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIMX II€JIe U MPUHIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBbl CpEIHEro  0OIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIpaeT ocoOyro pojb B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOM 0a3bl MaTepUalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ] B (POPMHUPOBAHUE PALIMOHATIEHOTO HAYYHOTO MBIIIJICHUS, B
CO3JaHHE LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYXAIOIEM MHUPE KaK O €IUHCTBE
NpUPOABl M YeJIOBEKa, KOTOpoe (HOPMHUPYETCS B XMMHUU HAa OCHOBE MOHHUMAHMS



BEILIECTBEHHOI'0 COCTAaBa OKPYKAIOLIETO MHUPA, OCO3HAHMS B3AUMOCBSI3H MEKIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aMMOACHCTBYS C IPYTMMU €CTECTBEHHBIMU HayKaMM, XUMUs CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOH KYJIbTYpPbI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W KU3HH KaXJI0ro wieHa oOmiectBa. CoBpeMEHHass XUMHUS KaK Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjI€HAa Ha pELICHUE
rJ00anbHBIX MPOOJEM YCTOMUMBOIO PAa3BUTUS UYEJIOBEUECTBA — CBIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cooTtBercTBHM C OOUIMMH IENSIMH M TPUHLUIIAMH CPEIHEro OOIIero
oOpaszoBanusl coaepkanue npeamera «Xumus» (10—11 kmaccrl, 6a30BbIi ypOBEHBb
U3YyYEHHUs) OPUEHTUPOBAHO IPEUMYILECTBEHHO Ha OOIIEKYJIbTYPHYIO HOJATOTOBKY
oOydaromuxcs, HEOOXOIUMYI0 UM JUid BBIPaOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOTO BKJIIOYEHHsS B JKW3Hb COLMYMA, IPOJOJIKECHHS
o0pa30BaHMsI B pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsOmUMHA  NpeaMeTa «XUMUsS» SBIAIOTCS 0a30Bble  KypCchl —
«Oprannyeckas xuMus» U «OOmas W HeOpraHuyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZepKaHUsI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HayKu: cUCTeMa
3HAaHUU MO0 HEOPraHMYECKOW XMMHH (C BKJIIOUEHHWEM 3HAHUU U3 OO0IeH XUMHH) U
OpraHnyeckor xumuu. POpMUPOBAaHME JAHHOW CHCTEMBI 3HAHUM IIPU WU3YYECHHUH
npeaMeTra O00€CIeUMBAET BO3MOXHOCTh PACCMOTPEHHS BCETO MHOI000pa3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa copepxkaHusi KypcoB — «OpraHuueckas xumus» u «OOmas u
HEOpraHu4eckas XUMUs» CcPOpMHUpOBaHA B MPOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOIO TOJXOJa K H3Y4YeHHMIO Y4YeOHOro wmatepuaia M 0O0ycCiIOBIEHa
UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUI Ha ONpeIeIEHHBIX TEOPETHUECKUX
ypoBHAX. Tak, B Kypce OpPraHMYeCKOW XHMMHHU BEIIECTBA PACCMATPHUBAIOTCS Ha
YPOBHE KJIACCUYECKOW TEOPUH CTPOCHHMSI OPTaHMYECKHUX COCIWHEHMH, a TaKXKe Ha
YPOBHE CTEPEOXUMHUUYECKUX U IEKTPOHHBIX IPEACTABICHUNA O CTPOCHUH BEIIECTB.
Cenenuss 00 wH3y4aeMblX B Kypce BEIIECTBaX JalOTCd B Pa3BUTHM — OT
YIIEBOAOPOAOB A0 CIOXHBIX OMOJOTMYECKM AaKTHUBHBIX coeAuHeHuil. B Kypce
OpraHMYeCKOM XUMHUU TOJIYy4alOT pa3BUTHE C(HOPMHUPOBAHHBIE Ha YPOBHE
OCHOBHOT0 0011ero 00pa3oBaHus MEPBOHAYAIBHBIE MTPEICTABICHHUS O XUMUYECKOM
CBSI3M, KJIacCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEILIECTB
OT UX CTPOEHUS, O XUMUYECKOU PEAKIUU.

[Ton HOBBIM yrioM 3peHUs B TMpeaMmere «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl HM3YYEHHBI Ha YpPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUs
TEOpETUYECKU MaTtepuanl U (AKTOJOTMYECKUE CBEIECHHUS O BEIIEeCTBAX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMHSD»  OOyYarolmMMCsl TPEJOCTaBIsSETCS BO3MOXXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOJOJOTUYECKUX TMO3UIINH,



riy0ke TOHATh HMCTOPHUYECKOE H3MEHEeHHE (YHKUUHA 53TOro 3akoHa — OT
o0o0mIaroriei 10 00bACHAIOMIEH 1 POTHOZUPYIOLIEH.

Enunas cucrema 3HaHMM O Ba)KHEWIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W MPUMEHECHHH, a TAKKE€ O XMMHYECKUX DPEAKIUAX, WX CYIIHOCTU |
3aKOHOMEPHOCTSIX IPOTEKaHMs JonoaHseTcs B Kypcax 10 u 11 knaccoB anemenTamu
coJlep KaHusi, UMEIOIUMH KYJIbTYPOJIOTMUECKUI W TMPUKIATHON XapakTep. OTH
3HAHMUS CHOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U XUMHUHU C JAPYTMMH HayKaMH,
pacKpbIBaIOT €€ POJIb B MO3HABATEIBHON U MPAKTHUUECKOM JEITeIbHOCTH YeIOBEKa,
CHOCOOCTBYIOT BOCITUTAHUIO YBAXEHHS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUU
Y IPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAUYUMBIX MpoOJieMax, CBA3AHHBIX C XHUMHEH,
KPUTUYECKHA OCMBICTBATH HH(POPMAIIHIO U IPUMEHSTH €€ JJI TIOTIOTHEHUS 3HAHUH,
peIleHUs] MHTEIICKTYalbHBIX M 9KCTIEPUMEHTAIBHBIX NCCIIEIOBATEIbCKHUX 3a71a49. B
I[EJIOM COJIEp’)KaHhe YYEeOHOro mpeaMera «XUMHUS» JaHHOTO YpPOBHS H3YyUCHHS
OpPUEHTHUPOBAHO Ha (OPMHUPOBAHUE y O0YUAIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI
JUIST TIOHUMaHWsT (QUIOCOPCKUX HICH, TaKUX KakK: MaTepuagbHOE EIWHCTBO
HEOPTaHUYECKOTO U OPraHUYECKOTO MHpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHUEM, TTI0O3HABAEMOCTb MPUPOJIHBIX SIBICHUHN IMyTEM dKCIIEPUMEHTA
W PEIICHUS TMPOTHBOPCUUH MEXKAY HOBBIMH (aKTaMH H TEOPETHUYCCKUMHU
IPEINOCHUIKAMH, OCO3HAHUE POJIM XMMHH B PEUICHUH SKOJIOTHUECKUX MpoOieM, a
Takke MpobyieM COEPeKEHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3AaHUS HOBBIX
TEXHOJIOTUI U MaTEePUAJIOB.

B mnane pemeHus 3amad  BOCIHMTAHUS, PAa3BUTHS U COIUATH3AINH
OOy4JaroIuxcss MPUHATBIE TPOTPAMMOW TI0 XHMHH TOAXOABI K OIPEACICHUIO
CollepKaHUs M TOCTPOCHHS TMpeaMeTa MpeaycMaTpuBalOT  (GopMupoBaHUE
YHUBEPCAIBHBIX YUCOHBIX JEHCTBUMN, UMEIONNX 0a30BO€ 3HAUCHHE JIJIsI PA3TUYHBIX
BUJIOB JICSITEILHOCTH: pEIICHUsT TMpoOJsieM, TMOUCKA, aHajau3a W 0o0paboTKu
uHhoOpMaIuU, HEOOXOAUMBIX I TPHOOPETEHHsS] OMNbITa MPAKTUYECKOW W
MCCJIEIOBATENILCKON JICSITEIBHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B TIO3HAHUU
XUMUH.

B mpaktuke mnpenomaBaHWS XWMHUM KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK M Ha YPOBHE CPEIHETO O0IIero oOpa3oBaHus, MPU ONPEICICHUH
COJIEPKATEIbHOM XapaKTEPUCTUKHU IIeJIe H3y4deHUs TMpeAMeTa HarpaBICHUEM
MEPBOCTENICHHONW 3HAYUMOCTU TPATUIIMOHHO TpU3HAETCA (POpMHpPOBAHUE OCHOB
XUMHYECKON HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOMN
JESATETLHOCTH YEJIOBeKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBON KynbTyphl. C
METOAUYECKOM TOYKM 3PECHHUS TAKOM IMOAXOJ K OMNPEICIICHUIO LEJIeU H3yYEHUS
npeaMeTa SIBISICTCS BIIOJTHE OTPaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pPEHUS TJABHBIMU IEISAMH W3Y4YCHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 1) siBisIIOTCSA:



« (opMupoBaHMe CHCTEMBl XWMHUYECKMX 3HAHWWA KaK BaKHEUIIECH
COCTABIISIIOLIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIKYEBbIC MOHATUSA, PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUHM XUMMH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME W IIOHMMAHHE CYIIHOCTH JOCTYIIHBIX
0000IIeHIIT MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOpUEH UX
Pa3BUTHSA U CTAaHOBJICHHSI,

« (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYUYHbIX METOAAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIIHii, HEOOXOIUMBIX JUIsl IPUOOPETEHUS] YMEHUIN
OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUN, MMEIOIIMX
MECTO B IIPUPOJIE, B IPAKTUYECKON U TOBCEAHEBHOM KU3HU;

+ pa3BUTUE YMEHUH U CIOCOOOB AEATEIBLHOCTHU, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJEHUEM  TMPaBUI
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ atuM, copeprkarenbHas XapakTEpPUCTHKA LEJIeH U 3a1a4 U3y4CHUS
IpeMETa B MPOTpaMMe M0 XMMHUH YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMHM TNPUOPUTETAMU B CHUCTEME CpeaHero oduiero odpazoBaHusi. CerogHs B
IpEnoAaBaHUM XUMHUH B OOJIbLICH CTeNeHU OTAAETCS MPEANOUYTEHNE TPAKTUUECKON
KOMIIOHEHTE CoJepKaHusi OOydeHHUs, OpPUEHTHUPOBAHHOW HA TMOJATOTOBKY
BBIITYCKHUKA 0011e00pa30BaTeIbHON OpraHu3aluy, BIAACIOUIEr0 HE HabOpoM
3HaHWM, a (PYHKIIMOHAJIBHOM T'PaMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHUSAMH
AKTUBHOTO MOJYYEHHUs 3HAHUI U IPUMEHEHHUS UX B PEAJIBHOMN KU3HU ISl PEILICHHUS
IIPaKTUYECKUX 3a7a4.

B cBs13u ¢ 3TUM IIpH M3YYEHUU NpeaMeTa « XUMU» TOMUHUPYIOIIEE 3HAUYECHNE
IpUOOPETAIOT TaKue 1NN U 331a4H, KakK:

ajanranusi o0y4aronmxcs K YCJIOBHMSIM JUHAMHYHO Pa3BHUBAIOIIETOCS MUpA,
bopMHpOBaHHE  MHTEIUIEKTyalbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPHUHITHIO TPaAMOTHBIX
pELICHUI B KOHKPETHBIX U3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BELIECTBAMHU U UX
npUMeHeHHeM; (POPMUPOBAHUE Y O0YYAIOUINXCS KIFOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHLIUI), HMMEIOIIMX YHHUBEPCAJbHOE 3HAUYEHHWE I Pa3IMYHBIX BHUIOB
JeSATEIbHOCTH: PElIeHHs MpoOJieM, MOUCKa, aHalu3a U o0paboTKu MHPOpMaLUH,
HEOOXOUMBIX 11 MPUOOPETEHUSI OTIbITA AESITEIbHOCTH, KOTOpasi 3aHUMAeT BaXKHOE
MECTO B IMO3HAHMM XUMHUHM, a TaKXKe€ [Jis OLIEHKM C MO3ULMHA HKOJIOTHYECKOM
0e30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MTPOLIECCOB HA OPTaHU3M
YEJI0BEKa U IPUPOJHYIO CPENY;

pa3BUTHE ITO3HABATENIBHBIX WHTEPECOB, HWHTEJUIEKTYAJIbHBIX W TBOPYECKHX
CIOCOOHOCTEN 00yYarOMIMXCs: CHOCOOHOCTH CaMOCTOATENBLHO TPUOOPETATh HOBBIE
3HAHMS IO XMMHUHU B COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMM, UCTIOJIb30BATh
COBpeMEHHbIe MH(OPMAIIOHHBIE TEXHOJIOTUU JIJIsl TIOMCKA U aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHON MHQOpPMAIIMK XUMHUYECKOIO COAep KaHus; GOPMUPOBAHUE U
pazBuTHE y OOydYarouuxcsi acCOIMAaTUBHOIO M JIOTMYECKOTO MBIIUICHHUS,



HAOIOAATEIBHOCTA,  COOPAaHHOCTH,  aKKypaTHOCTH, KOTOpPBIE  OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPH IUIAHUPOBAHWUU M TIPOBEICHUU XUMHUYECKOTO
HKCIIEPUMEHTA; BOCIUTAHUE Yy 00ydaronmxcs yOeKIEHHOCTH B TyMaHUCTUYECKOMN
HAIpPaBJICHHOCTU XHMHUH, €€ Ba)XHOM pOJM B PELIEHUU TI00aIbHBIX HpOoOJIeM
PaIMOHAIIBHOTO MPUPOIOIOIB30BAHUS, TTOTIOJHEHUS YHEPTETHIYECKUX PECYPCOB U
COXpaHEHHUs MPHUPOAHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIMMOCTH OEpeKHOTO
OTHOUIEHUS K TPUPOJE M CBOEMY 3JI0POBBIO, a TaKXKe MNPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOMYYCHHBIX 3HAHWM JUIsI TIPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B ydebHOM 1mmaHe cpegHero ooOmiero oOpa3oBaHUs Y4YE€OHBIA IIpeaMET
«Xumus», U3ydyaeMblii Ha 0a30BOM YpOBHE, SBIISETCS 00S3aTElbHBIM Y4EOHBIM
MIPEIMETOM.

OO11ee ynciio 4acoB, OTBEIEHHBIX JJI1 U3yUYECHHS] XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopazoBaHus, cocTasisieT 68 yacos: B 10 knacce — 34 gaca (1 gac
B Heenro), B 11 knacce — 34 gaca (1 gac B Heemio).

COAEPKAHUE OBYUEHMUSA
10 KVIACC
OPI'AHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHNYECKOM XUMHUM

[IpenMer opraHMvecKkod XMMUU: €€ BOZHUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepUaloB. TeopHsi CTPOCHUS OPTraHUYECKUX
coenuHennid A. M. BytnepoBa, e€ ocHOBHbIE TTOJI0kKEHUS. CTPYKTypHBIE (DOPMYJIBI
OpraHWYecKux BemecTB. [omomorusi, wu3oMepus. XHUMHUYECKas CBS3b B
OpPTraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kimaccuukanuum opraHUYecKUX BemecTB. HomeHkmatypa
OpPraHUYeCKUX COCJUHEHMM (CUCTeMaTH4ecKas) W TpPUBHAJIbHBIE HAa3BaHUS
BAXHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJIbl HM3Y4YE€HUs BEIIECTB M MX MPEBPAILCHUIA:
O3HAKOMJIEHUE ¢ 00pa3liaMi OPraHUYeCKUX BEUIECTB U MaTepraiaMu Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPTraHMYECKUX BEIECTB, HAONIOJCHHWE W ONHMCaHUE
JIEMOHCTPALIMOHHBIX OMNBITOB MO MPEBPALICHUIO OPTraHMYECKUX BEIIECTB IMpHU
HarpeBaHuM (IU1aBJIieHNEe, OOYTIIMBAHUE U TOPEHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUH psiA. MeTaH W 3TaH —
MPOCTEUIITNE TIPEICTABUTENN AIKAHOB: (U3UYECKHE M XHUMHUUYECKHE CBOWMCTBA



(peakuuu 3aMeuIeHuss W TOpPEHHMs), HaXOXKIACHUE B MPUPOJE, MOIYYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN pAl. DTWIEH U NPONWIECH —
NpOCTEHINe MPEACTABUTENN AalKeHOB: (U3MYECKHE M XUMHUYECKHE CBOMCTBa
(peakuuMu TUAPUPOBAHUS, TaJOT€HUPOBAHMS, THApPATAlUU, OKHUCIEHUS W
HOJIMMEPU3ALINH ), TOJTYUYEHUE U IPUMEHEHHUE.

Ankaauensl: Oyramuen-1,3 u metunOyramuen-1,3: cTpoeHHe, BaKHEUIHE
XUMHUYECKHE CBOMCTBa (peakuus nonuMepusanuu). IloyueHre CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUSI, TOMOJIOTUYECKUH psiA. ALleTUIIEH
— TMPOCTEHIIMHA TPEJCTAaBUTENb AJKUHOB: COCTaB, CTPOCHHUE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkIUU TMAPUPOBAHUSA, TAIOT€HUPOBAHMS, THAPATALNH,
TOpPEHMUsI ), IOJTyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, cTpoeHue, QpU3MUECKHME U XMMHUYECKHUE CBOICTBa
(peakiuu rajoreHMpOBaHMs U HUTPOBAHHUA), MOJYyYEHUE U MpPUMEHEHue. Tonyon:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue — Ceoucmea - (peaxyuu
2a102eHUPOBAHUSA U HUMPOBAHUS), noay4eHue u npumerenue. TOKCUYHOCTb apeHOB.
['eHeTnyeckas CBsI3b MEXKIY YIVIEBOJOPOJAMH, MPUHAICKANUMU K Pa3IHYHBIM
KJIACCaM.

[IpupogHbple MCTOYHUKHM YriaeBOAOpOaOB. I[IpuponHBI ra3 W NOMYTHBIE
HeTsaHble Ta3bl. HegTh u e€ mpoucxoxaeHue. CrnocoObl nepepaboTku HeTu:
NEPErOHKa, KPEKUHI (TEePMHUYECKHM, KaTaluTHYECKHil), nuponu3. IIpoaykTsl
nepepabOTKu He(PTH, UX MPUMEHEHHE B MPOMBIILUIEHHOCTH U B ObITY. KameHHBbIi
yroJib U IPOAYKTHI €0 MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOJbl M3Y4YEHUs BEUIECTB M HUX IPEBpALICHUM:
O3HAaKOMJIEHUE C 00pa3LaMHy IJIACTMACC, Kay4yKOB M pe3HuHbl, Kouiekuuu «HepTh»
U «YT0Jb», MOJIETUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaJOr€HONPOU3BOIHBIX,
POBEJCHUE NPAKTUYECKON pabOoThI: MOJyUYEeHUE ITHIICHA U U3YYEHHE €T0 CBOWCTB.
Pacuérnble 3anaun.

Bblunciensi Mo ypaBHEHUIO XUMHUYECKOM peakuuu (maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTa PEAKLIHMH IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

Kucnopoaconepxaiue opranuyeckue CoOeAUHEHUS

[IpenenbHblE OQHOATOMHBIE CIHUPTHI. METaHOI M 3TaHON: CTPOCHHE,
dusznyeckue M XMMHUYECKHME CBOWCTBAa (peakuuu C AaKTUBHBIMH MeETaJlIaMH,
raJIoreHOBOJIOPOAaMH, TOpEHUE), NpuMeHeHue. BoaopoaHbie CBA3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoroaromMHbie CIUPTHI. DTUIICHTIIMKOJIb U TIIMLIEPUH: CTPOEHHE, PU3NYECKUE
U XHMHYECKHE CBOWCTBA (B3aUMOJEWCTBHE CO IIEJOYHBIMU METAJJIAMHU,
KaueCTBEHHAs] peaklys Ha MHOrOAaTOMHbIE chupThl). [leficTBue Ha opraHuzm
yesioBeka. [I[pyuMeHeHne riuiepuHa U STUICHTITUKOJIS.




®deHon: CcTpoeHHE MOJNEKYJbl, (U3MUYECKHe M XUMHYECKHE CBOICTBa.
Tokcuunocts penona. [lpumenenue peHona.

Anpnieruibel U kemownsl. DopManpleruj, aleTalbACTHI: CTPOEHUE,
dusznyeckue U XUMHUYECKHUE CBOMCTBA (PEaKIMU OKUCICHHUS M BOCCTAHOBIICHHS,
KAUECTBEHHbIE PEAKLIMH ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCyCHAs
KHUCIIOTBI: CTpOCHHE, (PU3NYECKUe U XMMUUECKUE CBOMCTBA (CBOMCTBA, 0OIIME IS
KJIacca KUCIIOT, peaklus STepU(pUKALINN ), TOJIydeHHe U TpuMeHeHue. CteapuHoBas
Y OJIEMHOBAs KMCJIOTHI KK IPEICTABUTEIN BBICIIUX KAPOOHOBBIX KHCIOT. MbL1a Kak
COJIM BBICIHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JIEUCTBHE.

CrnosxHble 2(pUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCITOT. [ MAPOIN3 CIIOKHBIX
a¢upoB. Kupsl. I'maponus xupos. lIpumeHeHue xupoB. buonornueckas ponb
YKUPOB.

VYrneBoabl: cocTaB, KIacCU(PUKAIMS yTIEBOI0B (MOHO-, IU- U MOJIUCAXAPUIBI).
['moko3a — MNpOCTEUIIMHA MOHOCAaXapH: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,
dbuznyeckre U XUMUYECKHUE CBOICTBA (B3aumoielicTBue ¢ ruapokcugom meau(ll),
OKHCIICHHE aMMHayHbIM pacTBOpoM okcuja cepedpa(l), BoccTaHOBIIEHUE,
OpO’KEHHUE TIIOKO3bl), HAXOXKICHHUE B IPUPOJE, IPUMEHEHHUE, OMOIOTHYECKast POJIb.
®dortocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u nemnrono3a Kak NpupojHble nmonumepsl. CTpoeHne Kpaxmana U
HeJuToa03bl.  Pu3nyueckne M XHMMUYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEPUMEHTAIBHBIE METOJIbl W3Y4YEHHUs BEUIECTB M HUX MPEBpalICHUMN:
IpoBeJCHUE, HAOMIOJEHUE U OINMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CHHUPTOB, KAUECTBEHHbIC PEAKIMHU OJHOATOMHBIX CIUPTOB (OKUCIIEHHE 3TaHOja
okcusmoM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJCUCTBUE TJIMIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKUCICHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) m ruapoxcumom wmeau(ll), B3ammosmencTBUEe Kpaxmajia C HOJIOM),
MIPOBENICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOIHOIO BEUIECTBA WJIM MPOAYKTa PEAKLIMH IO MU3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOIYKTOB PEAKLIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(pOTepHbIe OpraHudeckue coequHeHus. Puznyeckue u
XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha MNpuMepe TIIMlMHA). buonoruueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak mTpUpPOJHBIE BBICOKOMOJEKYJSIpHbIE coennHeHusa. [lepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTYypa OeaKoB. XUMUUYECKHE CBOMCTBA OEJKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHbIE PEAKIIMHU Ha OEJIKU.

DKCneprUMEHTAIbHBIE METO/Ibl U3YUEHHS BEUIECTB U UX MPEBPAICHUI:



HaOJI0/IEHUE U OMKMCAaHNE JIEMOHCTPALMOHHBIX OMBITOB: JEHATYypalus OENKOB MpH
HarpeBaHuM, LIBETHbIE PEaKLUU OEITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNN, CPEAHSS MOJIEKYIISIpHAS
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCALIHS.

OKCHepUMEHTAIBHBIE METO/IbI M3YUYEHHSI BEIIECTB U UX MPEBPAILECHUIA:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanuys MeXNpeIMETHBIX CBA3€H IIPU U3YYEHUN OPTraHUYECKOU XMMHU B
10 kyacce oCyIIeCTBISAETCS Yepe3 UCTOIb30BaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX
NOHATUH, TaK U MOHATUH, SABISIOIIMXCS CUCTEMHBIMU JUISl OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTecTBEHHO-HAayUHbIE MMOHATHS: SBJICHUE, HAYYHbIN (aKT, TUIOTE3A,
3aKOH, TEOpUs, aHaJIu3, CUHTE3, KJIacCU(PUKALUA, MEPUOIUUYHOCTb, HAOIIOJCHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: MaTepus, SHEpPrus, macca, aTroM, OJJIEKTPOH, MOJIEKYJa,
HPHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHUE
BELIECTBA, (PU3MUECKUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorusi: kiertka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTMUECKH aKTHUBHBIE BemecTBa (OENIKH, YTIEBOIBI, >KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOABI, MOJE3HbIE UCKOMAEMbIE, TOILIUBO,
peCypCHlI.

TexHonorus: NUIIEBBIE NPOLYKTHI, OCHOBBI PAalMOHAJIBHOIO IHTaHUS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE MTPENapaThl, MaTEpPHUAIIbl U3
MCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMHUECKHUH 31eMeHT. ATOM. SI1po aToMa, U30TOIbI. DJIEKTPOHHAS 000I0UKAa.
DHepreTHYecKre YpOBHH, MOJYPOBHH. ATOMHBIE opOuTany, s-, P-, 0- 3JeMEHTHI.
Oco0OeHHOCTH pacIpeesieHus] dJIEKTPOHOB 1O OpOMTAIsIM B aTOMax dJIEMEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaIusi aTOMOB.



[lepnonnueckunt 3akoH u Ileproanueckas cucrema XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEPUOAMYECKOrO 3akoHa u llepuoanueckoil cucTembl
xumudeckux aneMeHToB Jl. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOWCTB XUMHUYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB IO TPyHmaM W TEepUOaaM.
3Ha4YeHUe NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XHMHYECKas CBSI3b. BHIIBI XMMUYECKOW CBS3H
(KOBaJICHTHasi HEMOJSIpHAs U MOJspHAs, WOHHAs, METauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICHTHOM XUMHUYECKOUN CBSI3U (0OMEHHBIIH 51
JIOHOPHOAKIETITOPHBIN). Bonoponnas CBSI3b. BaneHTHOCTB.
DIEeKTPOOTPULATEIBHOCTD.

Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTALNIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTne 0 mucnepcHbIX cucrtemax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
Maccosast 10151 BelecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COCJIMHEHUN. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. |'€HETHYeCKas CBSI3b HEOPraHUYECKUX BEIIECTB,
MIPUHAIIEKAIUX K PAa3IMYHbIM KJIaccaM.

Xumuueckass — peakuus. Knaccudukaiuss  XUMUYECKUX — peaknuid B
HEOPraHWUYECKOW M OPraHMYECKOM XMMHUH. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTUMBbIE
peakuuu. XuUMHYECKoe paBHOBecHe. MakTopbl, BIMSAIOIIME HA COCTOSHUE
xuMuudeckoro paBHosecus. [Ipunnnn Jle [laTtense.

DnekTponuTryeckas nucconuarus. CUlIbHBIC U clla0dble IeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIHNH.

DKCHEPUMEHTAJIbHBIE METOAbl M3YYEHHS BEIIECTB WU HX MPEBPALICHUI:
neMoHcTpanus tadaun «lleproanyueckas cucteMa XumMudeckux saeMmeHToB [[. .
MenneneeBay, U3ydeHHE MOJIENEH KPUCTAUIMUYECKUX PEHETOK, HAONIOJACHHE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3I0KEHHUE MEPOKCUIA
BOJIOpPOJIa B MPUCYTCTBUHU KaTajau3aTopa, ONPEIeICHUE CPEAbl paCTBOPOB BEILIECTB
C TTIOMOIIIbIO YHUBEPCAIIBHOTO HHANKATOPA, PEAKIINH HOHHOTO OOMEHA), MPOBEACHHUE
MpaKTUYECKON paboThl «BiusHue paznuyHbix (PaKTOPOB HA CKOPOCTh XMMHUYECKOM
peakuum».

PacuérHble 3anaumn.

Pacu€Ttel 10 ypaBHEHHSIM XHMHYECKMX pPEaKUuid, B TOM YHCIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C UCIIOJIb30BAHUEM MOHATHS «MACCOBAs JOJIs
BEIIECTBAY.



Heoprannuyeckass xumus

Hemerannel. Ilonoxenne HemerammoB B Ilepuoguueckon — cucreme
xumudeckux snemeHToB [[. M. MenzgeneeBa U 0OCOOEHHOCTH CTPOCHHSI aTOMOB.
du3nyecKue CBOWCTBA HEMETAIUIOB. AJIIOTPONHS HEMETAUIOB (Ha mpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMHUYECKHE CBOWCTBA BAKHEUIUX HEMETAJUIOB (TaJIOT€HOB, CEphbl, a30Ta,
dbochopa, yrmepoga M KpeMHHA) M HUX  COCIMHEHUU  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IpuMeHeHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramnel. [lonoxkenne MeraimoB B Ileproanyeckoil cucTeME XMMHYECKUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTayioB. OOmue ¢usndeckue cBoicTBa MeTawioB. CIlaBbl METAIIIOB.
DIEKTPOXUMHUYECKUI Pl HAITPSYKEHU METAIIOB.

XUMHUUYECKHE CBOMCTBA BAXKHEHIIIMX METAJUIOB (HATPUM, KM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl moiaydeHus MeTawioB. [IpuMeHeHrne MeTaioB B OBITY H
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsI BEIIECTB W UX MPEBPAIICHUI:
M3YYEHHUE KOJUICKIUH «MeTauibl U CIUIaBbl», OOpa3I[OB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3aja4, HaOJOJICHHEe M OMHCAaHUE JEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THIPOKCHAA AFOMUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuérHble 3anaumn.

PacuéTtel maccel BemiecTBa UiM 00bEMa Ta30B IO W3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJTHOTO M3 YYacCTBYIOIIMX B PEaKI[MU BEIIECTB,
pacu€rbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKLUHU, €CIH OJHO
13 BEUIECTB UMEET IPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMum B 00eCrie4eHUU SKOJIOTMYECKOM, SHEPreTUYEeCKOW W MUIIEBOM
0€30MacHOCTH, Pa3BUTHH MEAUIUHBL. [lOHATHE O HAay4YHBIX METOAAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBienus 06 OOMIMX HAYYHBIX MPUHITUTIAX MPOMBIIIICHHOTO MOJTY4YeHUS
Ba)KHEUIIINX BEILIECTB.

UenoBek B MHpE BEMIECTB M MAaTEpUANIOB: BaXXKHEHIINE CTPOUTEIIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBICE MaTepuaibl, KpacKh, CTEKJIO, KepaMHUKa,
MaTepuabl JJIs JIEKTPOHUKHU, HaHOMAaTepHalibl, OPTaHUYECKUE U MUHEpaIbHbIC
yaoOpeHwusl.

Xumus W 370pOBbE YEIOBEKA: MpaBUjia HCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MacHOTO UCIIOIb30BaHUs MPENapaToB OBITOBON XUMHUU B
MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBA3H.



Peanuzamusi MEXIpEeAMETHBIX CBSI3eM MNpU  U3ydeHHH oOmeil u
HEOpraHn4ecKkoil xumuu B 11 kiacce OCyIIECTBISIETCA Yepe3 MCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHI, TaK U IOHATUH, SBIISIOIIUXCS CHCTEMHBIMU
JUISL OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE TMOHSTHS: HAy4YHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KilacCU(UKaIMs, TEePUOJUYHOCTb, HAOIIOJCHHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPECHUE, SBJIICHHE.

@dusuka: MaTepus, JHEPrusA, Macca, aToM, JIEKTPOH, POTOH, HEUTPOH, HOH,
M30TOII, PAIMOAKTUBHOCTb, MOJIEKYJIA, SJHEPTETHYECKUN YPOBEHbB, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, (PU3NUYECKUE BEIUYMHBI U €IUHUILBI UX
U3MEPEHHUs, CKOPOCTb.

Buonorusi:  kierka, OpraHu3M, OJKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, rOpHbIE MOPOJBI, MMOJE3HBIE UCKOMAEMBbIE, TOILJIUBO,
peECypCHI.

TexHonorus: XuMHUYECKasl MPOMBIIUICHHOCTb, METAJUIYPIHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAJIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOACTBO, IIHILEBAs
IPOMBIIIIEHHOCTh,  ()apMalleBTUUECKass  MPOMBIIUIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHUX IIPENapaToB, NIPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAIIOB,
AJIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OOy4aroNIMMHUCS MPOrpaMM CpelHero ooOimero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeIMETHBIM W NpeAMETHbIM). HaydHO-MeToaMYecKOod OCHOBOM s
pa3paboTKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTpaMM CpPETHEro OOIIeTo
00pa30BaHUsl SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B coOTBeTCTBUM € CHCTEMHO-JIESITEIBHOCTHBIM TMOJXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHS TMpeaMera «XUMHUS» Ha YPOBHE CPEIHErO
o01iero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABIISIONINE:

0CO3HaHHME OOYJAOITUMHUCS POCCUICKON IpaskTIaHCKON UJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEILHOCTU U CAMOOIIPEICTICHUIO; HAJINYUE
MOTHUBAIIMU K 00yUYEHUIO;
1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUI JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX I[ICHHOCTEH W UCTOPUYECKUX TpaJuUUid 0a30BOM HAyKW XUMUU;
TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBAaTHCS B  CBOEH
JEATEIIbBHOCTH 1I€HHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMH, MPUCYIIMMH IEJIOCTHOU
CUCTEME XMMHYECKOTO OOpa30BaHHWs;, HAJIMYKE MPABOCO3HAHUS IKOJIOTHYECKOM
KYJBTYpPbI U CIIOCOOHOCTH CTABUTh
eI U CTPOUTH KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE PE3YyIbTAaThl OCBOEHHUS MpeAaMeTa «XHUMHS» JTOCTUTaloTCs B
CANHCTBE YYEOHOW M BOCIMTATEIBHON JIEATEIbHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HAealaMd POCCHUKMCKOTO TpakJaHCKOTo OOIleCcTBa, MPUHATHIMU B OOIIECTBE
HOPMAaMH U MPaBUJIaMU MMOBEJIEHHS, CTIOCOOCTBYIOIMMH MTPOLIECCaM CaMOTIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yUYarOIINXCA.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS TMpeaMeTa «XUMHsS» OTPAKAOT
c(hOpPMHPOBAHHOCTh OTBITA I[IO3HABATEIIBHOW M TMPAKTUYECKOW JESITEIbHOCTH
OOy4YaronMXcs 1Mo peaanu3alii MPUHSTHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HaHUS OOYYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00S3aHHOCTEH,
YBOKEHUSI K 3aKOHY M MPABOMOPSIKY; MPEJICTABICHUSI O COLMAJIbHBIX HOpMax H

MpaBUJIaX MEKIMYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOU JIESITEIILHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YyY€OHBIX U TTO3HABATEIBHBIX 33]1a4, BHITOJTHEHHH XUMUYECKUX



HKCIIEPUMEHTOB; CHOCOOHOCTH IMOHUMAaTh M IMPUHUMATh MOTHBBI, HaMEpEHUs,
JIOTHKY U
apryMEHTBI IPYTHX TPU aHAJU3¢ Pa3JIUYHbIX BUIOB YUCOHOM NEATEILHOCTH; 2)

NAaTPUOTHYECKOT0 BOCTIMTAHMA:

LEHHOCTHOT'O OTHOIIEHHS K UICTOPUYECKOMY M HAYYHOMY HaCIEIUI0
OTEYECTBEHHOM XHMMHH; YBa)KEHHS K IMPOILIECCY TBOPYECTBA B OOJACTH TEOPUHU U
PaKTUYECKOT0 NPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JTOCTUKEHUS HAYKHU €CTh
pe3yibTaT JIUTEIbHBIX HAOMIOACHHWM, KPOMOTIMBBIX AKCIEPUMEHTAIBHBIX
MOMCKOB, IMMOCTOSITHHOTO TPyJa YUYE€HbIX U MPAKTUKOB; MHTEpECa U MO3HABATEIbHBIX
MOTHBOB B IMOJIyYCHHU M TOCICAYIONIEM aHaiu3e WHPOpMAIMU O MEPEIOBBIX
JIOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHOW XUMUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYyalluH, CBA3aHHBIE C XUMUYECKUMU SIBJIICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HA MOPAIbHO-HPAaBCTBEHHbIE
HOPMBI M LIEHHOCTH; TOTOBHOCTH OLIEHHUBATh CBOE MOBEJCHHE U MOCTYINKH CBOUX
TOBApUILEH C MO3ULNK HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUI
3TUX MTOCTYIIKOB;

4)  cdopmupoBaHus KyJbTYPbI 3I0POBbSI: TIOHUMAaHUS [IEHHOCTEH
3I0pPOBOTO U 0€30MacHOr0 00pasa >KM3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIIEHHUS K COOCTBEHHOMY (PHU3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;
cOOJIIOICHUS MPaBWIT 0€30MaCHOTO OOPAIlIEHHS C BELIECTBAaMU B OBITY,

MOBCEIHEBHOM KM3HU U B TPYIOBOM AESATEIBHOCTH; MOHUMAHUS LICHHOCTH MPABUJI

WHIMBHUIYAJIbHOTO U KOJUIEKTUBHOTO
0€30I1acHOr0 MOBEJCHUS B CUTYalUsAX, YTPOKAIOLIUX 3/710POBbIO U JKU3HU JIIOZCH;

OCO3HAHMS MOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YIOTpeOIeHus
aJIKOT0JIsI, HAPKOTHUKOB, KYpeHHs); 5)

TPYAOBOI'0 BOCIIMTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4€OHO-HCCIEI0BATEIbCKOU
NeSATEIbHOCTH, OOIIECTBEHHO TOJE3HOM, TBOPYECKOM M  JAPYTUX  BHJAX
JeSITEIbHOCTH; YCTAHOBKHM Ha aKTUBHOE YYacTHE B PEILICHUU MPAKTUYECKUX 3a/1a4
COLIMaJIbHON HaNpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K NPAKTUYECKOMY U3yUEHHUIO Mpodeccruil pa3anyHoro pojia, B TOM

YHClie Ha OCHOBE MPUMEHEHHUS MTPEIMETHBIX 3HAHUH 110 XUMUH; YBAXKECHUS K TPYY,

JIOJSIM TpyJa U pe3yJbTaTaM TPYAOBOMU I€ITeIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY

BBIOOPY HWHIMBUIYAIbHOW TpaeKTOpuu oOpa3oBaHud, Oyaymieid npodeccun u

peain3anuy COOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTPEOHOCTEN 00111EeCTBA;

6)IKOJIOrMYecKOro  BOCHHMTAHHUS:  DKOJOTHYECKH  I[eJIecO00pa3HOro

OTHOILIEHUS K MIPUPOJIE, KAK HCTOUHUKY



CYIIECTBOBAaHMS KU3HM Ha 3emiie; IOHMMaHWs TJ00aJTbHOTO XapakTepa

HKOJIOTUYECKUX MPOOIJIeM, BIUSHUS
DKOHOMHMYECKUX IPOLECCOB HA COCTOSHHE NPUPOJHOM W COLHUAIBHOU CpEIbI;

OCO3HAHMS HEOOXOIMMOCTH UCIIOJIb30BAHUS JOCTIKEHUN XUMUH JIJIS
PELICHUST BOMPOCOB PALMOHAIIBHOTO MPUPOJIONIOIb30BAHUS;, AKTUBHOTO

HENPUATUS JECUCTBUH, TPUHOCAIIUX BpEI OKPYKAIOUIEH MPUPOIHOU
cpelie, yMEHHs IPOTrHO3UPOBATh HEOJIATOMPUSTHBIE SKOJIOTUYECKHUE TTOCIIEICTBUS
MPEANPUHUMAEMBIX AEUCTBUN U PEAOTBPALIATh UX; HAJWYHUS PAa3BUTOTO
HKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTUUECKON KYJIbTYpbl, OIIbITA

JEATEIIbHOCTH JKOJIOTMYECKOM  HANpPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSI UMM B MTO3HABATEIbHOM, KOMMYHUKATUBHOM U COLMAIIBHON
MPAKTUKE, CIOCOOHOCTH u YMEHUSA AKTUBHO  IPOTUBOCTOSITH

UJe0JIoTUn XeMopoouu;

7)IIeHHOCTH HAYYHOI0 TMO3HAHHUS: CHOPMHPOBAHHOCTH MHPOBO33PECHHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd M OOIIECTBEHHOW MPAKTUKU;, TOHUMAHUS CIEHUPUKA
XUMUHM KaK HaAyKH, OCO3HAHUS €€ posiu B GOPMUPOBAHUU PALIMOHATIEHOTO HAYYHOTO
MBIIIUICHUS, CO3/IaHUU 1IEJIOCTHOTO MPEACTaBICHUS 00 OKPY’KAloleM MHUpPE Kak O
€AMHCTBE MPUPOJABI U YEJIOBEKAa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEN U
pelieHuu npooIieM CoOXpaHEHHUs TPUPOTHOTO PAaBHOBECHUS; YOSKIEHHOCTH B 0CO00M
3HAYMMOCTH XUMHH JJIsI COBPEMEHHOW LMBWIM3ALMU: B €€ T'YMaHUCTHYECKOU
HaIPaBJICHHOCTU U BaYKHOM POJIM B CO3/IaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI,
pEIICHUH TJI00ATBHBIX MPOOIIEM YCTOHYMBOTO PAa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM,
HPHEPreTUYECKOM, MHILNEBOM U HKOJOTMYECKOM O€30MacHOCTH, B pa3BUTHHU
MEJIUIIMHBI, 00ECTIEUCHUH YCJIOBHUI YCIIEITHOTO TPYyAa U 9KOJIOTHYeCKr KOM(POpTHOM
YKU3HH KKJIOTO WieHa OOIIECTBa; ECTECTBEHHO-HAYYHON I'PaMOTHOCTH: TIOHUMAaHUS
CYIIHOCTH METOJOB TIO3HAHUs, WCIOJb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIOJIb30BaTh MOJy4YyaeMble 3HAHUA JJIs aHadu3a U OOBSCHEHHS
SABJICHUI OKPYKAIOIIEr0 MUPA U MPOUCXOIAIINX B HEM U3BMEHEHUN, YMEHUSA JI€J1aTh
000CHOBaHHBIE 3aKJIFOUCHHSI HA OCHOBE HAyUYHBIX (DaKTOB M UMEIOIIUXCS TAHHBIX C
[EIbI0 TOJYYEHUs JIOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSITEIIBHO
MCIMOJIb30BaTh XUMUYECKUE 3HAHUS JJIsI
penieHus Ipo0JIeM B PeasIbHBIX )KM3HEHHBIX CUTYAIUsX; UHTEpeca

K [IO3HAHUIO U UCCIIEIOBATEIILCKON IESITEIbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTM K  HENpPephIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AaKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAaHMM 110 XHWMHH B
COOTBETCTBHH C KU3HCHHBIMU TOTPEOHOCTSIMHU; MHTEpEca K 0COOEHHOCTSIM Tpy/a B
paznu4HBIX cepax MpoPecCUuOHATBHON
JIEeSITEIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHHUSI y4eOHOTo Ipeamera «XHUMHsS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYHUMBIC JUTSE dbopMupoBaHUS MHUPOBO33PEHUS O0yJarOIITIXCsI
MEXIMCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOICeHaAYyYHbIEe MOHSTHS, OTpakarollue
[IEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa M CHEIU(UKY METOAOB IIO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHUs, SABJICHUE,
MpoIecc, CUCTeMa, HayYHBIN (DaKT, IPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, HCCIeI0oBaHUe, HAOJIOJACHUE, H3MEPEHHUEe, HKCIEPUMEHT W JpYyrue);
YHUBEpCAJIbHBIC y4YeOHBbIC JEWCTBUSA (TIO3HABATEIbHBIE, KOMMYHHUKATHBHBIE,
pEryJATUBHEIE), 0OecneunBaroiue GopMUpoBaHue PYHKIIMOHATBHON IPaMOTHOCTH
Y COI[MAJIbHOM KOMIETEHIIUU 00yYarOIIUuXCs;

CITOCOOHOCTh 00yJarOIIMXCs HCII0IB30BaTh OCBOCHHBIC
MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEpCAJbHbIC yueOHbIE
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

MertanpeaMeTHbIE PE3YyJAbTaThl OTPaXXalOT OBJIAJCHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  ITO3HABAaTEJIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMU
JIEUCTBUSIM.

OBJaieHne yHUBEPCATbHBIMH YUeOHBIMH MO3HABATEILHBIMU
AEUCTBUSIMM

1) 6a30Bble JOoruvyeckKune JaeMcTBUSI:

CaMOCTOSITeIbHO  (popMyIuMpoBaTh M aKTyallu3upoBaTh  MpoOJIeMy,
BCECTOPOHHE €€ paccMaTpuBaTh, OMNPENENATh IETU JESITeIIbHOCTH, 3a/JaBas
napaMeTpbl U KPUTEPUU UX
JIOCTUXKEHHUSI, COOTHOCUTh PE3YJbTaThl AEATEIHLHOCTA C MOCTABJICHHBIMU LICJISIMU;

MCIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKK TOHSATUNA W yCTaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHITHUS ISl OOBICHEHUSI OTACIBHBIX (PAKTOB U
SIBJICHU;

BBIOMpATh OCHOBAHUS U KPUTEPUU ISl KJIaCCU(pUKAITUU BEIIECTB U
XMMHUYECKUX PEaKIMi; YCTaHABJIMBATH NMPUUYUHHO-CJICJICTBEHHBIC CBSI3U MEXKIY
W3y4yaeMbIMHU SIBIICHUSIMU; CTPOUTH JIOTMYECKHUE PACCYXKICHUS (MHIYKTHUBHBIE,
JNEeTyKTUBHBIE, TIO aHAJOTHH), BBISBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUUS] B
paccMaTpUBAEMBIX SBJICHHIX, (DOPMYIUPOBATH BBHIBOBI U 3aKIIOYCHUS; IPUMEHSTh
B TIPOIIECCE€ MO3HAHMS, HCMOJIb3yeMble B XUMHUHM CHUMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, TPeoOpa3oBbIBATh MOJCIBHBIC TMPEJACTABICHUS — XUMHYECKHM 3HaK
(cuMBOJ) 7IEMEHTa, XUMHUYecKas (popMyiia, ypaBHEHUE XMUMUYECKOU peaKIuy — Mpu
pelieHnr Y4eOHBIX TMO3HABATEIBHBIX M MPAKTHYECKUX 3a1ad, MPUMEHSTh



Ha3BaHHbIE MOJIEJBHBIE MPEICTABICHUS JJIsl BBISBJICHUS XapaKTEPHBIX MPU3HAKOB
W3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2)0a30BbIe HCCIeA0BaTe/IbCKHE IeHCTBHS: BIIAICTh OCHOBAMU METOJIOB

Hay4HOI'O [MO3HAHUSI BEIIECTB U XUMUYECKHUX
peakiuii; QopMyIuUpOBaTh ILETH W 33JaYd  WCCJIENOBaHUS, HCIOIb30BaTh
IIOCTABJICHHBIE M CaMOCTOSATEIBHO C(OPMYJIUPOBAHHBIE BOIPOCHI B KAueCTBE
UHCTPYMEHTA TO3HAHMUSI M OCHOBBI Uil (POPMUPOBAHUS THIIOTE3bI MO IPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKJIEHUI; BIaJIETh HABBIKAMH CaMOCTOSATEIBHOTO
IUIAHUPOBAHUS M MPOBEJAECHUS YYEHHUYECKHX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH
YMEHMsI HaOJII0JIaTh 3a XOJOM IpOLEcCca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro
pe3ynbTaT, GopMyIHpoBaTh 0000IIEHUS U BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTU
pPE3yNbTATOB MCCIIEIOBAHUSA, COCTABJISATh OOOCHOBAaHHBIM OTYET O MPOJAEIIAHHON
paboTe; mpuoOpeTaTh OMBIT YYEHHUECKOW WCCIEA0BATEIbCKOW U MPOCKTHOM
JESITEIIbHOCTH, IPOSIBIIATH CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY IOUCKY
METO/IOB PpEIIEHUs MPAKTUYECKUX 3a]ady, NPUMEHEHHUIO pa3JIMYHbIX METOOB
MO3HAHUS.

3)paboTa ¢ mHpopmamueii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHHUKAX MH(pOpMaLuu (Hay4HO-
HOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIpPaBOYHBIE IOCOOUS,
pecypcol MHTepHETa), aHAIM3UPOBaTh MHPOPMALUIO Pa3IMYHBIX BUJIOB U (opM
IIPE/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

(GopMyIMpOBaTh 3aMpPOChl U MPUMEHSTHh Pa3jIMYHbIE METOJbI MPHU TOUCKE U
orOope wuH(poOpMalMK, HEOOXOAMMOW JJid BBIIOJHEHUS Y4YeOHBIX 3a7ad
ONMpENENEHHOrO0 THUIA; NPHOOPETaTh OMBIT HMCIOJIb30BaHUS MH(GOPMAIIMIOHHO-
KOMMYHUKATHUBHBIX
TEXHOJOTMM M Pa3IMYHBIX IOHCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOUPATH
onTUMalibHyl0  (opmy mpencrtaBieHuss uHpopmanuu  (cxembl, Tpadukwy,
JarpaMMbl, TaOJMIbl, PUCYHKH W JPYrue); UCHOJb30BaTh HAy4HbIA S3bIK B
KayecTBE CpeAcTBa MpH paboTe C XUMHYECKOM HH(pOpMaIUel: NpUMEHSThH
MeXIpeaMeTHbIe (PU3MUYeCKue U MaTEMaTHYECKUE) 3HAKK U CUMBOJIbI, (POPMYJIBI,
ab0peBUaTypbl, HOMEHKJIATypy; HCIOJb30BaThb M MPe0OpPa3OBbIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA
HaIJISTHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH J1CHCTBUAMMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMON TeMbl B XOJ€ JUAIOTa W/WiIH
JUCKYCCUM,  BBICKAa3bIBaTh  HJEH, (POpMyIHpoBaTh CBOM  MPEIJIOKEHUS
OTHOCUTEJIBHO BBIMOJIHEHUS MPEAJIOKEHHOW 3a7aud; BBICTYNATh C Mpe3eHTaluei
pe3yibTaTOB MO3HABATEIBHON NESITENIbHOCTH, MOJYUYEHHBIX CAMOCTOSATEIBHO WIIU
COBMECTHO CO CBEPCTHHKAaMHU IIPU BBIIOJHEHHH XHMHYECKOrO 3KCIEPUMEHTA,
OPAKTUUYECKOH paboThl IO HCCIENOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,



peanu3anuy y4eOHOrOo MPOeKTa W (POPMYIMPOBATH BBIBOJBI IO pPe3yIbTaTaM
POBENEHHBIX HCCIIEOBAHUHN MMyTEM COTIACOBAHMS MO3UIIHIA B X0€ 00CYKIACHUS U
oOMeHa MHEHHSIMHU.

OBjajieHne  YHUBEPCAJIBHBIMH  PEryjissiTUBHBIMH  JIelCTBHSIMH:
CaMOCTOSTENIFHO  IUIAHUPOBAaTh W OCYIIECTBIISATH  CBOIO  ITO3HABATEIBHYIO
NESTENbHOCTh, OIpeAeNss e€ [enu W 3aJadd, KOHTPOIUPOBATh M TIO0 Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh MpEAJIaracMblii auroOpuT™M JCWCTBUHA IpH
BBIMIOJTHEHUH Y4YEeOHBIX U HCCIENOBATENIbCKUX 3a/ad, BBIOMpATh HamOolee
dQPEKTUBHBIA CHOCO0 WX pelIeHUus ¢ y4ETOM MOJydeHHs] HOBBIX 3HAHUH O
BEIIECTBAX M XHMUYECKUX PEAKIHUAX; OCYIICCTBIATh CAMOKOHTPOIb CBOECH
JeSTEIbHOCTH HAa OCHOBE caMOaHaln3a
¥ CAMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI
10 KVIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUA Kypca «OpraHuyueckas XUMUS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, POJIM XMMUH B ITIO3HAHUY SIBJICHUI ITPUPOIBI,
B (OPMHUPOBAHWUU MBIIUICHUS W KYJbTYpbl JUYHOCTH, €€ (YHKIIMOHAILHOM
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl pelIeHUs MPaKTUYECKUX 3a/ad U IKOJIOTHYECKU
000OCHOBaHHOT'O OTHOILIEHHSI K CBOEMY 3[I0pPOBbIO M MPUPOIHON cpeie; BilaJeHue
CUCTEMOM XMMUYECKUX 3HAHUI, KOTOpas BKIIFOYAET: OCHOBOIOJATAIOIINE TOHSATHS
(XMMHUYECKHI JJIEMEHT, aToOM, OJJICKTPOHHAs 000JIoYKa aToma, MOoJIeKyJa,
BAJICHTHOCTh, DJICKTPOOTPULIATENIBHOCTh, XUMHUYECKasi CBSI3b, CTPYKTypHas
dopmyna (pa3BEpHyTas U COKpamiéHHasi), MOJb, MOJISIpHAsh Macca, MOJISAPHBIM
00BEM, YTIEPOIHBIN CcKeneT, (yHKIMOHAIbHAS TPYyIIa, pajuKal, H30MEpHs,
HU30MEpPbI, TOMOJIOTUYECKUH PsJ, TOMOJIOTH, YTJEBOJIOPOJbI, KHUCIOPOA U
a30TCoJIepKAIMEe COEIMHEHUS, MOHOMEp, IMOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPDHBIE COEAMHEHHUs); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHsSI MAacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHM SI3bIK XUMHUM, MHPOBO33PEHUECKHE 3HAHMS,
JeXKalMe B OCHOBE IOHHMMAHHUS TMPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHUX
SBJICHUM, (PAKTOJOTMYECKUE CBEJICHHWS O CBOWCTBAaX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIIONh30BAHUN BAKHEUIIIUX OPTaHUYECKHX BEHIECTB B OBITY H
MPAKTUYECKON JIESITEILHOCTH YesloBeKa; C(OOPMUPOBAHHOCTh YMEHUM BBISBIISATH
XapakTepHbIC NMPU3HAKU MOHITUH, YCTaHABIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh
COOTBETCTBYIOIIIME TMOHATHS MPU ONMKHCAHUU COCTAaBa, CTPOEHUS U MPEBPAIICHUI



OpTraHWYECKUX  COEAUHEHUH; CPOPMUPOBAHHOCTHP yMEHUH  HCIOJb30BaTh
XUMUYECKYI0O CHUMBOJMKY [IJII COCTABJICHHS] MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOH, COKpalIéHHON) (OpMyn OpraHMYECKMX BEIIECTB M YPaBHECHHM
XUMHUYECKUX PEeaKIMii, U3roTaBlIMBaTh MOJEIN MOJIEKYJ OpPraHMYECKUX BEIIECTB
U1 WUTIOCTPAIlMM  UX  XUMHUYECKOTO M IPOCTPAHCTBEHHOIO  CTPOCHHS;
chOpPMHPOBAHHOCT, YMEHUW YCTAHABIMUBATh MPUHAJICKHOCTh HU3YUYECHHBIX
OpraHMYEeCKUX BEHIECTB MO MX COCTaBy U CTPOCHHUIO K OMpEAeIEHHOMY
KJIACcCy/Tpynmne COeauHEHUN (YTJIEBOIOPOIBI, KHCIOPOJ ¥ a30TCOICpIKaIiue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS), JaBaTh MM Ha3BaHHS IIO
cuctematudyeckoir Homenknarype (IUPAC), a Takke NpuBOIUTH TPUBHAIIbHBIE
HA3BaHUSl OTACNIbHBIX OPraHWYECKHUX BEIIECTB (ITUJICH, MPOIWJIEH, alleTUJIEH,
ATWICHTJINKOb, TIUIEpHUH, (eHo, (opMambaerua, aneTaiblerul, MypaBbHHASL
KHUCJIOTA, YKCYCHAsl KUCIOTa, OJICMHOBAsI KUCIOTa, CTEAPUHOBAsI KUCJIOTA, TIII0K03a,
bpykTO3a, Kpaxmal, [eJUTI0N103a, TIUINH); COOPMUPOBAHHOCTD YMEHUS ONPEILIISITh
BU/JIbI XUMHUYECKOU CBSI3U B
OpTraHUYECKUX COCIUHEHUAX (OJIMHAPHBIC U KPATHBIC);

cOPMHUPOBAHHOCTh YMEHHUS NPUMEHSTh TMOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytnepoBa 11t 00bsiCHEHUS 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT HX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHUS MACChl BEIIECTB;
c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh COCTaB, CTPOCHHE, (PU3UUYECKUE U
XUMUYECKHE CBOWCTBA THUINUYHBIX TMPEACTABUTENCH PA3IMUHBIX  KJIACCOB
OpraHMYeCKUX BEIIeCTB (METaH, 3TaH, STUICH, IPOIUIIEH, alleTHIeH, OyTanuen-1,3,
MeTwiOyTagaueH- 1,3, 6eH30J1, METaHOJI, 3TaHOJ, ATHJICHTJIMKOJIb, TIIUIEPUH, (DEHOII,
alneTaibJerul, MypaBblHasl U YKCYCHAsl KUCIOTHI, TJIFOKO3a, KpaxMall, eJUII0I03a,
AMUHOYKCYCHAsl KHCIIOTa), WJUIFOCTPUPOBATH T'€HETUYECKYIO CBS3b MEXKIYy HHUMH
YPaBHEHUSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PpEAKIUH C UCIOIb30BaHUEM
CTPYKTYPHBIX (PopMyI; CHOPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUYHUKHU
YTJIEBOJIOPOJHOTO  ChIpbsl  (He(hTh, TPUPOAHBIA Tra3, YIroJib), CIOCOOBI HX
nepepaboTKM M MPAKTHUYECKOe TMPUMEHEHHE TMPOAYKTOB  IMepepaboTKH;
c(hOpMUPOBAHHOCTH YMEHUM MPOBOAUTH BEIYUCIICHUS IO XUMUUECKUM YPABHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUU IO
U3BECTHBIM Macce, 00BEMY, KOJWYECTBY OJIHOTO W3 MCXOJHBIX BEIIECTB WJIH
MIPOJIYKTOB PEAKIMHK); CHOPMUPOBAHHOCTh YMEHHUN BJIaJIETh CUCTEMOW 3HAHUM 00
OCHOBHBIX METO/IaX HAYYHOI'O MO3HAHUSI, UCIIOJIB3YEMbIX B XUMHH TIPU U3YUYECHUU
BCIIECTB W XUMUUYECKUX SBJICHUM (HAOIIOJCHUE, HU3MEPEHHUE, JKCICPUMEHT,
MOJICIMPOBAHUE), MCIOIb30BATh CHCTEMHBIC XUMUYECKUE 3HAHUS ISl TIPUHSTHS
pEIIeHN B KOHKPETHBIX XKU3HEHHBIX CUTYaIlMAX, CBSI3aHHBIX C BEIIECTBAMHU M HX
npuMeHeHueM; ChOPMUPOBAHHOCTh YMEHHU CoOJI0aTh MpaBujia IMOJIb30BaHUS
XUMUYECKON TIOCYJIOM H J1IaDOpaTOpHBIM O00OpYIOBAaHMEM, a TakKe IMpaBuia
oOpaIieHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBHITIOJHEHUIO
Ja00PAaTOPHBIX XUMUUYECKUX OIBITOB; CHOPMUPOBAHHOCTh YMEHUN TIJIAHUPOBATh U



BBIMIOJHATh XUMUYECKUI SKCTIEPUMEHT (IIPEBpALICHUS OPraHUYECKUX BEIIECTB MPH
HarpeBaHuy, MOJIy4eHHUE ITUIICHA U U3YUYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEaKIIuU
OpraHUYECKUX BEIIECTB, JeHATypalrs OeKOB MpU HArPEBAHUU, IBETHBIC PEAKIIUU
O€JIKOB) B COOTBETCTBUU C MpaBUJIAMU TEXHUKU 0€30MacHOCTH MPHU OOpaIICHUH C
BelIeCTBAMH U J1aOOpaTOPHBIM O0OpYyIOBaHHEM, IMPEACTABIATh PE3yIbTAThI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3aluCHh YpPaBHEHUH COOTBETCTBYIOIIUX
peakumii ©  (GOpMyIMpOBATH BBIBOABI HA OCHOBE JTHX PeE3yJIbTATOB;
c(OPMUPOBAHHOCTh ~ YMEHUN  KPUTHUECKH  aHAJIU3UPOBATH  XUMHUYECKYIO
uHpOpMAIIMIO, TOJNy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICTBAa MAacCOBOM
uHopmaruu, IuTepHeT u apyrux);

chOpPMHPOBAHHOCT, ~ yMEHUH  cOONIOJaTh  MpaBuja  DKOJOTHYECKHU
[eJIeCO00Pa3HOTO0 TOBEACHUS B OBITY M TPYIOBOM MJCSATENBHOCTH B IIEISAX
COXPaHEHHUsSI CBOETO 3JI0OPOBBS W OKPYKAIOIMICH MPUPOAHON CpPElbl, OCO3HABAThH
OMAaCHOCTb BO3JEHCTBUS HA XUBBIE OPraHU3MBbl OMNPEICIIEHHBIX OPraHUYECKUX
BellecTB, MOHUMas cMmblca nokaszarens [1/IK, moscHATe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUS HAa OpPraHU3M
YeNoBeKa; JUIsl OOYyYaroIIMXCS C OrPaHMYEHHBIMM BO3MOXHOCTSIMU 37J0POBbSI:
YMEHHE MPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX IMO3HAHUS BELECTB
U XUMHYECKUX SIBICHHM; JUIA CIENBIX U CIA0OBUASIINX OOYYaIOUIUXCA: YMEHHE
UCIIOJIB30BaTh pelibe(pHO-TOUCUHYIO cucTeMy obo3HadueHui JI. bpaiinsa s 3anucu
XUMHUYECKUX POpMYII.

11 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUsA Kypca «OOmias u HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOM  COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MUPA, POJIU XUMHUH B IO3HAHUU SIBIICHUN IPUPOJIBI,
B (OpPMUPOBAHUM MBIIUICHUS M KYJbTYpPhl JUYHOCTH, €€ (YHKIIMOHATIHLHOMN
IPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHUs MPAKTHUCCKUX 3a/Ja4 M IKOJOTHUUECKHU
000CHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO M NPUPOIHOM Ccpejie; BIaJcHUE
CHUCTEMON XMMHUYECKUX 3HAHUW, KOTOPas BKJIIOYAET: OCHOBOIOJIATAOIINE TOHATHUS
(XMMUYECKHUI DJIEMEHT, aTOM, HU30TOII, S-, P-, - 3JIEKTPOHHBIC OPOUTAIIM aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJIAPHBIN 00BEM, BAJICHTHOCTD, 3JICKTPOOTPHUIIATEIILHOCTD,
CTEMeHb OKHCJIEHUS, XUMHUYECKas CBS3b (KOBaJ€HTHAas, MOHHAs, METaJJINYecKas,
BOJIOPOJIHAS ), KPUCTAITUYECKAsT PEIIETKA, TUIIBI XUMUYECKUX PEaKIMii, pacTBop,
AJIEKTPOJIUTBI, HEINEKTPOJMUTHI, JIEKTPOJIUTHYECKASA TUCCOLMAINS, OKHCIUTEINb,
BOCCTAHOBHUTEIb, CKOPOCTh XMMHUUYECKOW pPEaKIuH, XHUMHUUYECKOE PAaBHOBECHE);
TEOPUU U 3aKOHBI (TEOPHUS DJICKTPOJUTUUECKON TUCCOIMALINM, TEPUOANYECCKUN
3akoH /1. . MeHnneneeBa, 3aKOH COXpaHEHHUsI MACChI BEIIECTB, 3aKOH COXPAHEHHUS U



MpEBpAILCHUS] JYHEPTHMM MOPU  XUMUYECKUX PEaAKIHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUU, MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIIUE B OCHOBE
MNOHMMAHUS  NPUYMHHOCTH M CHCTEMHOCTM  XUMHYECKUX  SBJICHUH,
dakToIOornyecKue CBEACHHUS O CBOMCTBaxX, COCTaBE, MOJYYEHHH M O€30IacHOM
WCITOJIb30BAaHUU BAKHEHUIINX HEOPTaHUYCCKUX BEIICCTB B OBITY W MPAKTHYCCKOM
NEATEIIbBHOCTH YEJIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHHI BBISBJISATh XapaKTepHbIE MNPU3HAKU MOHSATHUH,
YCTaHaBJIMBAaTh UX B3aHMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOIINUE MOHATUSA MPHU
OMMMCAHNKM HEOPTAaHWMYECKHX BEIIECTB M WX TMPEBpaIleHU; CHOPMHPOBAHHOCTH
YMEHUN UCIOJIb30BaTh XMMHYECKYI0 CHUMBOJMKY I COCTaBieHUs (opmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKLIUN, CUCTEMATUYECKYI0O HOMEHKJIATypy
(IUPAC) wu TpuBManbHblE Ha3BaHUS OT/ACJIBHBIX HEOPraHMYECKUX BEIIECTB
(yrapHblii ra3, yIrJ€KHCIbIMd ra3, aMMHaK, raméHasi U3BeCTb, HEram€Has W3BECTb,
NMUTHEBAsl COJla, MUPUT W JpYrue); cPOpMUPOBAHHOCTh YMEHHU ONpeeisaTh
BAJICHTHOCTh U CTEIEHb OKHUCICHUS XHUMHUYECKHX JJIEMEHTOB B COCIMHEHUAX
pa3IMYHOrO0  COCTaBa, BHJ XUMHUYECKOM CBs3U (KOBaJeHTHas, HWOHHA,
MeTaJUInuecKasi, BOJIOPOJHAs) B COCIUHEHUSIX, THUI KPUCTAIUIMYECKON PEIIETKU
KOHKPETHOTO BelecTBa (aTOMHasl, MOJEKYJSIpHas, WOHHAs, MeTa/lInyecKas),
XapakTep cpebl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCTUHEHU;

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPraHWYECKUX BEILIECTB MO HMX COCTaBy K ONPENeNEHHOMY Kiaccy/Tpymie
COCJIMHEHUN (MPOCThIC BEIIECTBA — METAJUIbl M HEMETAJUIbl, OKCHUJIbI, OCHOBaHMUS,
KHCIIOTBI, aM(OTEepHblE TUIPOKCUABI, COJIH); CHOPMHUPOBAHHOCTH YMEHUH
packpeiBaTh CMbICH nepuoandeckoro 3akoHa JI. WM. MengeneeBa wu
JEMOHCTPHUPOBATH ero CUCTEMAaTU3HPYIOLIYIO, O0OBACHUTEIILHYIO u
MPOTHOCTHYECKYIO (PYHKIUU;  CHOPMHUPOBAHHOCTH, YMEHHM XapaKTEpHU30BaTh
AJIEKTPOHHOE CTPOCHUE AaTOMOB XHMHYECKHMX JJIeMEHTOB |—4 mepuonios
[Tepunoanueckon cucreMbl XxuMuueckux 3aeMeHToB 1. 1. MenneneeBa, ucnoyb3ys
MOHATHS «S-, P-, AIJIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY», OOBICHITH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX AIIEMEHTOB U UX COETUHEHUH 110
nepuoaam u rpymmam Ilepuonnueckoit cucTeMbl XUMAYECKUX 3J1eMeHTOB /1. 1.
MenneneeBa; chOpMHUPOBAHHOCTh YMEHHM XapaKTEPU30BaTh (OMUCHIBATH) OOIIUE
XMMHUUYECKUE CBOMCTBA HEOPraHMYECKHMX  BEHIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOM CBSI3M MEXAY HEOpraHM4YeCKUMU
BEILIECTBAMU C IMOMOIIBI0 YPABHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIIMi;
chOpPMHPOBAHHOCTh yMEHHUS KIACCU(UIMPOBATH XUMHYECKHE PEAKIUU TI0
pa3IMyHBIM TpPU3HAKAM (YHUCITYy U COCTaBy PEarupyrolux BEIIECTB, TEIJIOBOMY
s dexTy peakiuu, U3MEHEHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
peakiuy, YydYacTHUIO KaTaimu3aTopa); CHOPMHUPOBAHHOCTH YMEHHH COCTaBISTh
YpPaBHEHUSI PEAKIMN pPa3JIMYHBIX THUIOB, IMOJHBIE M COKpAIEHHbIC YpPaBHEHUS



peaKkiuii FOHHOTO OOMEHA, YYUTHIBAS YCIOBUS, TPH KOTOPBIX 3TH PEAKIINHU UITYT JI0
KOHLIA;
c(hOpMHPOBAHHOCTH YMEHHUM IPOBOJNTh PEAKIMH, IMOATBEPHKIAIOIINE
KAueCTBEHHBIN COCTAaB PA3JIMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM
MyTEM MOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAaX HEOPraHUYECKHUX BEIIECTB;
chOpMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CYIIHOCTb OKHCIIUTEJIBHO-
BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM COCTABIJIECHHUS JIEKTPOHHOrO OanaHca
ATUX peakiuil; cPOPMUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKOMN peakiiy OT Pa3IuYHbIX (AKTOPOB; XapaKTEP CMEIEHUS XUMUYECKOTO
paBHOBECHUSI B 3aBUCUMOCTU OT BHEIIHETo Bo3aehcTBus (nmpunuun Jle [larense);
c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUUYECKHE MPOIECCHI, JIKAIINE B
OCHOBE ITPOMBIILJICHHOIO TIIOJYYEHUSI CEPHOM KHCIOTHI, aMMHAKa, a TaKXKe
c(hOpMUPOBAHHOCTh MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHLOUNAX U
HKOJIOTHYECKUX TpobiieMax XUMHUYECKOIO MPOU3BOJACTBA; CHOPMHPOBAHHOCTH
YMEHHUM MNPOBOJIUTH BBIUYHMCICHUS C HWCIOJIb30BAHUEM IOHATHUS «MaccoOBasl HOJS
BEII[ECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Tra30B MPU XUMHUYECKUX PEAKIUIX,
MaccChl BEIIECTBA WM 00bEMA Ta30B 10 U3BECTHOMY KOJMYECTBY BELIECTBA, MAcCe
I 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMHU BEIIECTB, TEIUIOBOIO 3((deKTa
peakuuMd Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, NPEBpALICHUA U
COXpaHEHHUs JHepruu; CHOPMUPOBAHHOCTH YMEHUU COONIOAATh TpaBUiIA
MOJIb30BAaHUSI XMMHUYECKON MOCYyAOW M J1a00paTOpHBIM OOOPYAOBAaHUEM, a TAKKE
mpaBuia OOpalleHusi C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSAMH TIO
BBITIOJIHEHUIO J1a0OPATOPHBIX XMMHUYECKHX OIBITOB; CPOPMUPOBAHHOCTh YMEHUMN
IUIAHUPOBATHh M BBIMOJHATh XUMUYECKHA 3KCHEPUMEHT (pa3jiokeHue MepoKcuaa
BOJOPO/Ia B MPUCYTCTBUU KATAIM3aTOPa, ONpPEIETICHUE CPEbl PACTBOPOB BEIIECTB
C TIOMOINbI0 YHUBEPCAIHHOTO WHAMKATOpPA, BIHMSHUE Pa3TUYHBIX (PAKTOpOB Ha
CKOPOCTb XUMHYECKOW pEaKIHH, pPEaKIUH HOHHOr0 OOMEHa, KaueCTBEHHBIE
peakluy Ha cysb(aT-, KapOOHAT- U XJIOPU]I-AHUOHBI, HA KATHOH AMMOHHSI, PEILICHNE
HKCIIEPUMEHTANbHBIX 3afad 1o Temam «Metamtey u  «Hemeramns») B
COOTBETCTBHH C MPABHJIAMU TEXHUKHU 0€30MIaCHOCTH MPHU OOPAIIEHUH C BEIIECTBAMHU
U J1a00paTOpHBIM OOOpPYJOBaHUEM, MPEACTABIATH PE3yJIbTaThl XHUMHYECKOTO
JKCIIepUMeHTa B (OpMe 3aluCH YpPaBHEHUU COOTBETCTBYIOIIMX PEAKIUN U
(GopMyaMpoBaTh BHIBOABI HA OCHOBE JTUX PE3YJIbTATOB; CHOPMHPOBAHHOCTH
YMEHUN KPUTHYECKH aHAJTU3UPOBATH XUMUUYECKYIO0 MH(OPMAITHIO, TTOTYyYaeMyI0 U3
pPa3HBIX UCTOYHUKOB (CpeICTBA MACCOBOM KOMMYHUKaIMU, IHTepHET U JpyTux);
chOpMUPOBAHHOCTh ~ YMEHUW  COOJIOJaTh  MpaBWJia  DKOJOTHUYECKHU
1eJIeCO00pa3HOro TMOBEACHHUA B OBITY M TPYIOBOW JACSITEIBHOCTH B IEJSAX
COXpaHEHHUs! CBOEro 3J0pPOBbS M OKpYKArOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3/CHCTBHUS HA UBbIE OPTraHU3MbI ONPEIACIEHHBIX BEIECTB, TOHUMAS
cmbicnt mokazarens I[IJIK, mosicHaTh Ha mnpuMmepax cHocoObl YMEHBUIEHUS U
NpEAOTBPAIllCHUsI WX BPEJHOTO BO3JCHCTBUS HAa OpPraHU3M YENOBEKa; s



OOyYaroIIMXCsl ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMU 37JOPOBbSI: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX IMO3HAHHS BEIIECTB U XUMHUYECKUX
SIBJICHUI; JUI CJENBIX W CIa00BUIAIIUMX OOYYaIOIIMXCSA: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. bpailng ans 3anvcu XUMHUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Kontpoabupie | (HPPOBLIE)
oOpa3oBaTe/ibHbIE
HanmeHnoBaHMe pa3aeioB U TeM pecypcsl
Ne ni/m
NPOrpamMMbl
IIpakTHyeckue
Bcero
padoThl padoThI
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpenmeT opraHn4YeCKO XUMUH.
Teopus 3
11 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A.
M. bytneposa
Hroro no paznery 3
Pa3nen 2. YraeBonopoabt
2.1 [IpenenbHble yTIeBOOOPOAbI — AJTKAHBI 2
HenpenenbHble yriieBOAOPOIbI: aJKEHBI,
2.2 aJIKaAME€HbI, AJIKUHBI 6 1
2.3 ApoMaTudeckue yrieBoa0pobl 2
24 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJIOB U 3 !
' ux nepepadoTka
Hroro no paszneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 3




Anpaerunpl. KapOOHOBBIE KUCTOTHI.
3.2 C 7
JIOXKHBIE 3(DUPBI
3.3 YraeBoas 3
Hroro no pazaeny 13
Paznen 4. A3oTcoaep:kaiue opraHuyeckue coeJuHeHus
4.1 AMUHBI. AMUHOKUCTIOTHL. benku 3
Utoro no pazneny 3
Paspnen 5. BeicOKoOMOJIeKY I pHbIE COCIUHEHUS
5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
KoHTpoJbHbIe (undpossie)
oOpa3oBaTe/ibHbIE
Ne /i HanmeHnoBaHue pa3ae/ioB U TeM pecypcsbl
) NPOrpamMMblI
IIpakTHYeckue
Bcero
padoTbl padoThI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUH
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuoanueckas cucteMa XUMHUYECKHX 3
anemenToB 1. . Menaeneena

19 Crpoenue Bemectsa. MHOroo6pasue 4

' BCIIICCTB
1.3 XUMHYECKUE PEAKIUN 6 1 1

Hroro no paszneny 13

Pa3nen 2. Heoprannuyeckasi xXumust
2.1 Mertasmibl
2.2 Hemerannsl 1
23 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX )

' BEILIECTB

Uroro no pazgeny 17

Pa3zgen 3. XuMus u :KA3HL




3.1 XuMUS 1 )KU3Hb
Wroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

Kosn4yecTBo yacos JJIeKTPOHHBIE
No . Jlata uudposeie
eMa ypoka
o/ yp B Konrposbubie | IIpakTHueckue | myuenust o0pa3oBaTe/bHbIe
cero
padoThI paGoThI pecypcenl
IIpeamer oprann4ecko XUMHH, €
1 BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE 1
Teopus cTpoeHUs] OpraHUYECKUX
2 coenunenuii A. M. byrnepoga, eé 1
OCHOBHBI€ TOJIOKEHUS
[IpencraBienue o K1accuPpUKaUN
opranuyeckux BeuiectB. Homenknatypa
3 (cucremaTuyeckas) U TpPUBHAIbHBIC 1
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJKaHBI: COCTAaB U CTPOEHUE, 1
TOMOJIOTMUECKUHN PSIJL
Meran u 3TaH — npocTenime 1
5 IIPEICTaBUTENN aJIKAHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
. OTuUieH U NPONWIEH — NpOCTeine N
IIPEICTAaBUTENN aJIKEHOB
8 IIpaktuyeckas padora Ne 1. «[lomyuenue 1 1

OTWJICHA U U3YUYCHUC CT'0 CBOMCTB»




Aunkanuensl. byranuen-1,3 u

9 MetunoyraaueH-1,3. [omyyenue
CUHTETUYECKOIO KayuyyKa U PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS,

10 TOMOJIOTUYECKHUM psAll. AUETUIICH —
MPOCTEUILINN MPEICTABUTEIb ATIKUHOB

11 Boluucienus no ypaBHEHUIO XUMHUYECKOU
peakuuun

19 Apenbl: 6eH301 U TOIyod. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas CBsI3b yri€eBOJOPOAOB,
MIPUHAUISKAIIUX K Pa3IM4YHbIM KJlaccaM
[IpupoiHbIE ICTOYHUKH YIIJIEBOJIOPOIOB:

14 MIPUPOIHBIN a3 U MOMyTHBIE HEPTSIHBIE
ra3el, He()Th U MPOAYKTHI €€ IepepaboTKu
[IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOIOB:

15 MIPUPOIHBIN a3 U MOMyTHBIE HEPTSIHBIE
ras3el, He()Th U MPOAYKTHI €€ epepaboTKu

16 KonTponbHas pabota no pazaeny
«YTI€eBOAOPOABI»

17 [IpenenbHBIE  OJHOATOMHBIE  CIHMPTHI:
METaHOJ U 3TaHoi. BomopoaHas cBs3b

18 MHOroaroMHble CIUPTHI: ITHUICHTINKOIb U

T CPHUH




@DeHOoI: CTPOCHUE MOJICKYJIbI, (PU3NYECKUE

19 Y XUMUYECKHE CBONCTBA, IPUMEHEHHE

20 Anbneruapl: GopMaibaeTHI U
areTanbIeruy. AUETOH

21 OHOOCHOBHBIC TIPE/ICITbHBIC KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAsI M YKCYCHAs

22 [IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KUCIIOTBI»
CreapuHOBasi M OJIGMHOBAsI KUCIIOTHI, KaK

23 MIPEJICTABUTEIIH BBICIIHX KapOOHOBBIX
KHCIIOT

o4 MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIoIIee JIeHiCTBHE
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE

25 KapOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX
3¢upoB

26 XKupsl: runpoaN3, MPpUMEHEHHE,
OuoornYecKast poib )KUPOB
VYrneBojbl: cocTaB, KiacCUPUKAIMS.

27 Bakueiimme mpencTaBuTeNN: TIIIOK034,
bpykTo3a, caxaposa

28 Kpaxman u nemirono3a Kak mpupoHbie

MOJIMMEPBI




29

KontposbHas paboTa mo pasaery
«Kucnopoacoaepkamue opraHuuecKue
coenuHeHUN/ Beepoccuiickas
mpoBepoyHas pabora

30

OO1m1ast XxapaKTEpUCTHKA a30TCOACPIKALINX
OpPraHUYECKUX COCAMHECHUH /
Bcepoccuiickast npoBepouHas pabota

31

AMWHBI: METHJIAMUH W aHUJINH

32

AMUHOKHUCITOTBI KaK aM(OoTepHBIE
OpraHUYEeCKUE COCAUHEHUS, UX
Ouonorudeckoe 3Hayenue. [lentuepr.
benku xak npupoaHbie

BBICOKOMOJICKYJIAPHBIC COCAUHCHU

33

OcHOBHbIE OHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COECUHEHNN

34

OcHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[ImacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH IeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIus aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOPUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XHMHYECKHUX 3JIEMEHTOB M UX COCOUHEHHH I10
rpymiaM v nepuojaam. 3HaueHue
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.J1. MeHaeneeBa B
pPa3BUTUHU HAYKU

CTpOGHI/Ie BelllecTBa. XUMHUYECKas CBA3b, eé
BUbI; MCXaHU3MBI O6p330BaHI/I$I
KOBaJICHTHOM CBS3U. BO)IOpOI[HaH CBA3b

BanieHTHOCTB. DNEeKTPOOTPUIIATETFHOCTD.
Crenennb okuciecHusa. Bentectsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS




[lonsiTHE O NTUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJUIOUAHBIE PACTBOPBI.
MaccoBas 10J14 BelllecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coeMHEHU. [ eneTnueckas
CBA3b HEOPraHUYECKUX BEUIECTB, PA3IIMYHbBIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHUS YJHEPTUU IIPU
XUMHUYECKHUX PEAKLUIX

Ckopoctb peakiuu. OOpaTuMbIe peaKiuu.
XUMUYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «BnusiHue
pa3NuYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON pPEaKIIUN»

11

Dnektponutnueckas auccounanus. [lonstue
0 BoZiopoHOM Mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPraHUYECKUX BEIIECTB

12

OKHUCINATEIFHO-BOCCTAHOBUTEIHHBIE
peakmuu. [lonsitre 06 3mekTponuse
pacIiaBoB U pacTBOPOB COJIEH

13

KontponbHas pabora o pasneny
«Teopernueckre OCHOBbI XUMHUU»




14

Mertaiubl, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX dnemMeHToB /. 1.
MeHpeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue pu3ndecKkrue CBOMCTBa
METAJIJI0B

15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METayIoB

16

XUMUYEeCKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATPUH, Kajdui, KaJbllui, MarHui,
ATIOMUHUINA) U UX COCTUHEHUN

17

XHUMHUYECKUE CBOKMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COCTUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Mertannsn»"

20

HeMeTaJ'IJ'II)I, UX IMOJOKECHUEC B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB 1. Y. MenjeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nYeCKre CBOKMCTBA HEMETAIIIIOB.
AJUTOTpOTIUS HEMETAJUIOB (Ha TIpUMepe
KHCJIOpo/ia, cepbl, hocdopa u yriepoia)




XUMU4YeCcKre CBOMCTBA raJJor€HoB, CEPLI U UX

22 COETUHEHUN

23 XuMHUYecKre CBOMCTBa a30Ta, ochopa u ux
COCTMHEHUN

24 XHWMHYECKHE CBOMCTBA yriepoa, KpEMHUS U
HUX COEIUHEHNN

25 [IpumeHeHne BaXKHEUIIINX HEMETAIUIOB U UX
COCTMHEHUN

26 O000111eH1E U CUCTEMATH3aIMsl 3HAHUN 110
TteMe «Hemeramisly. Berauciaenus no
YpaBHEHUSAM XUMUUYECKHUX PEAKLUN U
TEPMOXHUMHUYECKUE PACUETHI
[IpaxTnueckas padora Ne 3. «Pemienue

27 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Hemeramaber"»

28 KonTponbHas pabota mo Temam «MeTasibi»
u «Hemerauis»

29 Heoprannueckue u opraHU4ecKrue KUCIOTHI.
Heoprannueckre 1 OpraHM4eCKue OCHOBAHMS
AMdoTepHbIE HEOPTAHUYECKUE 1
OpraHWYecKue coeMHEeHUs. [ 'eHeTnueckas

30

CBSI3b HEOPTAHWYECKUX U OPTAaHUIECKUX
BEILECTB




Pone xumuu B o0ecrieueHun 3KOJ'IOFH“I€CKOI>1,

31 SHEPreTHYECKO U MUIIEBOM 0€30MacHOCTH, 1
Pa3BUTUU MEAUIIMHBI
[IpencraBnenus 00 0OIMX HAYYHBIX
32 MIPUHIIAIIAX TTPOMBIIUICHHOTO TTOTYYCHHUS 1
BaXKHEUIIINX BEIIECTB
33 UYennoBek B MUPE BEIIECTB U MAaTEPHAIIOB 1
34 XUMHS ¥ 370POBbE YEIIOBEKa 1
OBIIEE KOJIMYECTBO YACOB I10 3

[TPO'PAMME







IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM ITPOTPAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero o01ero odpa3soBanusi

1

TeOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNHU

1.1

ChopMHUpPOBAHHOCTh TPEJCTABICHUNH O XHUMHYECKOW COCTaBJISAIONICH
€CTECTBEHHOHAYYHOM KapTUHbBI MUPA, POJIU XUMUHU B IO3HAHUH SIBJICHUN
IpUPOAbI, B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHOM  IPaMOTHOCTH, HEOOXOAMMOW  JJii  pelleHus
MPAKTUYECKUX 3a/lad M 3KOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3/I0POBBIO U MPUPOTHOM cperie

1.2

Bnagenue cucremMoil XMMHUYECKUMX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraroIue MIOHSTHS (Moutekyia, BaJICHTHOCTD,
ANEKTPOOTPHULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpDHBIA OOBEM, YIIEpOAHBINA CKEJET,
GyHKIMOHANBHAS ~ TpyNNa,  paauKal,  H30MEpHs,  H30MEpHI,
TOMOJIOTUYECKUH PpsAll, TOMOJOTH, YIJIEBOLOPOABI, KHUCIOPOA- U
a3oTco/epKalllue COEJUHEHUs, OMOJIOrMYEeCKH AaKTHBHBIE BEILECTBA
(yrneBoapl, KMpBL, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs); TEOpPUHM M 3aKOHBI (TeopHs
XMMHUYECKOT0 CTpPOEHHsl opraHmdeckux aemiects A.M. Bytieposa),
3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMHUH, (PAKTOJIOTHYECKHE
CBEJCHMS O CBOMCTBAaX, COCTaBe, TMOJIYYECHUHM U O€30IacHOM
HCIIOJIb30BAHNHN BaXHEMIINX HEOPraHUYECKUX U OPTraHUYECKUX

BELIECTB B ObITY M MPAKTUYECKON JIEATEIBHOCTH YeI0BEKa

1.3

ChopMupOBaHHOCTb YMEHUN BBIABIATH XapaKTEpHble MPU3HAKU
MOHATUH,  YCTaHaBIMBAaTb  MX  B3aUMOCBA3b,  MCIIOJB30BaTh
COOTBETCTBYIOILIME IIOHATHUS IPU OIMCAaHUM COCTaBa, CTPOCHUSA U
MIPEBPALIEHUI OPraHUYECKUX COCINHEHUN

1.4

c(hOPMHUPOBAHHOCTh YMEHHI HCIIONB30BaTh XUMHUYECKYIO CHMBOIUKY
JUIS. COCTaBIIEHUS MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHoW) ¢GOpMyT OpraHMYeCKHX BEHIECTB H  YpaBHEHUU
XUMHYCCKHUX PEAKIINI, H3TOTABIUBATH MOJCIH MOJIEKYJI OPTaHUYIECKHIX
BEIIECTB I WUTFOCTPAIMA MX XUMHYECKOTO W IPOCTPAHCTBEHHOTO
CTPOCHHS




1.5

ChopMupoBaHHOCTH ~ YMEHUH  YCTaHaBIMBATh  IPHHAIIC)KHOCTD
HU3YUYCHHBIX OPTraHU4YCCKUX BCIICCTB II0 HMX COCTAaBY U CTPOCHUIO K
onpeneaéHHOMY Kjaccy (rpymre) COeIUHEHHHM (yriaeBOAOpOJbI,
KHCJIOPOA M a30TCOAEp)KAIMe COEAWHEHHs, BBICOKOMOJICKYJISIPHbBIE
COGI[I/IHGHI/ISI), JaBaTh UM Ha3BaHUA 110 CHUCTEMATHUICCKOU HOMCHKIJIATyp€

(IUPAC)

1.5

ChopMupoBaHHOCTb YMEHHs ONPEAEIATh BUIbl XMMUYECKOM CBSI3U B
OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPATHBIE)

1.6

CdopmupoBaHHOCTH YMEHUS IPUMEHSITh: IOJI0KEHUS TEOPUU CTPOCHUS
oprannueckux Beniects A.M. byTtiepoBa 11 00bsICHEHHSI 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MACChI
BEIIECTB

yFJ'IeBO,HOpOI[BI. Kchopoz[coz[epxcamHe u a30TCOACPIKAIIIUC
OpraHn4Y€CKUC COCIUHCHUS. BLICOKOMOJIGKy.HSIpHI)IG COCIUHECHUA

2.1

CdopmupoBaHHOCTh yMEHUW TNPUBOAWTHL TpPUBHUAJbHBIC HAa3BAHUS
OTJICIIbHBIX OPraHMYECKHUX BEINECTB (STHIJICH, MPOINMICH, alleTHJICH,
STHJICHIJIMKOJb, TJIMIEPUH, (GEeHOJ, (GopMallbIeru/l, ameTaibIeru,
MypaBbHHAsE KHCJIOTA, YKCyCHAas KHCJIOTa, OJICMHOBAas KHCJIOTa,
CTeapHHOBas KHCJIOTa, TJIIOKO3a, (DpykTo3a, Kpaxmai, IeIUTrJIo3a,
TJTALIVH )

2.2

ChopMHupoBaHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE,
¢u3nueckue M XHUMHUYECKHE CBOWCTBA THUIHYHBIX MpeICTaBUTENEH
PA3JIMYHBIX KJIACCOB OPraHUYCCKHUX BCHICCTB (MeTaH, 39TaH, 3THUJICH,
MPOIWJICH, aleTwieH, OyramueH-1,3, wmerwiOyramueH-1,3, Oensod,
METaHOJI, TAHOJ, dTUJICHIJINKOIb, TJIMIEPHH, (SHOJ, areTaibIeTul,
MypaBbHHAS W YKCYCHas KHCJIOTBHI, TJIFOKO3a, Kpaxmal, IeJUII0J03a,
aMUHOYKCYCHasl KUCJIOTa)

2.3

ChopMupoBaHHOCTb YMEHMS WIUTIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXJIy  TUOUYHBIMH  TPEJCTAaBUTENIIMH  PA3IUYHBIX  KJIAcCOB
OpPraHMYECKUX BELIECTB YPABHEHUSIMU COOTBETCTBYIOLIUX XUMUYECKUX
PEeaKIMii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMyII

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh MCTOYHUKU
YTJIEBOJOPOJHOTO ChIpbs (HE(PTh, MPUPOIHBIH ra3, yroib), ClIOCOOb! UX
nepepaboTKU U MPaKTHUECKOe MPUMEHEHHE MPOIYKTOB MepepaboTKH

XUMHUA U KU3Hb. PacuéThl




3.1

CopMHUpOBaHHOCTh YMEHUH BIIAJIETh CUCTEMON 3HAHWI 00 OCHOBHBIX
METOJIaX Hay4YHOT'O TIO3HAHMSI, UCIIOJIb3YEMBIX B XUMUHU IIPU U3YUEHUU

BEIIECTB W XHMHYECKUX sBICHUU (HAONOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCII0JIb30BaTh CUCTEMHBIE
XMMHYECKHE 3HAHUA JUISl MPUHATHS PEIIEHUM B KOHKPETHBIX
JKA3HEHHBIX CUTYaLlUsIX, CBA3aHHBIX C BELIECTBAMU U UX IIPUMEHEHUEM

3.2

CdopmupoBaHHOCTh YMEHHI COOJIIOAaTh MpaBHJIa MOJB30BAHUS
XUMHUYECKON Tocynoil u 1abopaTopHbIM O0OPYIOBaHHMEM, a TaKXKe
npaBmiia oOpallleHus: ¢ BEIIeCTBAMU B COOTBETCTBUU C UHCTPYKLUSIMHU
IO BBIMIOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OMBITOB

3.3

ChopMupoBaHHOCTh YMEHHUH MJIAHUPOBATH U BBINOJIHATh XUMUYECKUI
AKCIIEPUMEHT (IIPEBPALEHUS] OPIraHUYECKUX BEILECTB [IPU HarpeBaHUH,
[I0JIy4YE€HHUE 3TUJIEHA U U3YyYEHHUE €ro CBOMCTB, KAUECTBEHHbIE PEaKLIUU
OpPraHMYECKHUX BEILIECTB, JEHAaTypalus OEJKOB IMpU HarpeBaHHH,
LBETHbIE peaklUU OENKOB) B COOTBETCTBUM C IPaBUJIAMU TEXHUKU
0€30MacHOCTH NpU OOpaIleHUH C BEIIECTBAMU U JIADOPATOPHBIM
00opyoBaHuEM; IPEJICTaBISTh pe3yJIbTaThl XUMHYECKOI0
HKCIEPUMEHTA B OPME 3aIHCH YPAaBHEHHUI COOTBETCTBYIOIINX PEAKIINI
1 (OpMyJIMPOBATH BHIBO/IBI HA OCHOBE ATUX PE3YJIHTATOB

3.4

C(i)OpMI/IpOBaHHOCTb YMeHI/Iﬁ IMPOBOAWUTH BBIYMUCIICHUA 110 XUMHUYCCKHUM
YpPaBHCHUAM (MaCCBI, O6"béMa, KOJIMYECTBA MCXOJHOI'0O BEIICCTBA HIIN
MMPpOAYKTa pCAaKIHUH 11O U3BECTHBIM MACCE, 06"béMy, KOJIMYCCTBY OHOTI'O
N3 UCXOJHBIX BCHICCTB UJIHU ITPOAYKTOB peaKL{I/II/I)

3.5

CpopMHUpOBaHHOCTH YMEHUM KPUTHUECKU aHATHU3UPOBATH XUMHUYECKYIO
vHpOpMaIIUIO, TIONYy4aeMyl0 W3 pa3HBIX MCTOYHUKOB (CpelcTBa
MaccoBoi uHpopmaiuu, cetb HTEpHET U Ipyrue)

3.6

ChopMHUpOBaHHOCT, yMEHUN COOJIO/IATh MpaBWia HSKOJOTUYECKU
1e1ecoo0pa3HOro MOBENEHUsI B OBITY U TPYJIOBOM JAEATEIHLHOCTU B
LEIAX COXPAHEHMS CBOETO 3I0pPOBbS U OKPYKAKOWIEH IPUPOIHOU
Cpezbl, OCO3HaBaTh OMACHOCTb BO3JEHCTBMS Ha JKUBBIE OPTaHU3MBbI
OTIpeNIeIEHHBIX OPraHWYECKUX BEIECTB, MOHUMAas CMBICI MOKa3aTess
[TAK (mpeaenabHO JOMYCTUMON KOHLIEHTPAIMH ), TOACHATH Ha IPUMEPax
CMOCOOBI YMEHBIIEHUS U MPEIOTBPAILEHUS UX BPEIHOIO BO3AEHCTBUS
Ha OpraHu3M YelloBeKa




11 KIIACC

pe3yjabTara

1

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

11

Biagenune cucreMoM XMMMYECKUX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIArarolue  IMOHATUSA  (XMMHUYECKMI  JJIEMEHT,  aToM,
3IIEKTPOHHAs 000JI09Ka aTOMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIIM ATOMOB,
UOH, MOJEKYJIa, BaJCHTHOCTb, DJIEKTPOOTPULATECIBHOCT, CTEIIEHb
OKHUCJIEHUS, XMMHYECKas CBsI3b, MOJIb, MOJIIpHAs Macca, MOJISPHBII
00bEM, KpUCTAJUIMYECKas peIIETKa, THUMBl XUMHUYECKHX peaKIui
(OKMCIUTENbHO-BOCCTAHOBUTENBHbBIE, JK30- M  3HJOTEPMHUYECKHUE,
peakuuyu MOHHOTO OOMEHA), pacTBOP, AJIEKTPOJIUTHI, HEINEKTPOJIUTHI,
JNEKTPOJIINTUYECKAs. JUCCOLMAUUsA, OKUCIHUTEIb, BOCCTAHOBUTEID,
CKOPOCTb XMMHMUYECKON pEaKIMi, XUMUYECKOE PAaBHOBECHUE); TEOPUU U
3aKOHBI (TEOpHs MEKTPOIUTHYECKOM auccounanuu, [lepuonndeckuit
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUS] MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKMM  SI3bIK  XMMHUH, (aKTOJIOIMYECKHE CBEICHHS O
CBOWCTBaX, COCTaBe, IOJIYYEHUH M OE30MIaCHOM HCIIOJIb30BaHUU
BOXHEUIIMX HEOPraHUYECKUX BEIIECTB B OBITY M IPaKTHYECKOH
JEATEIIbHOCTH YEJIOBEKA

1.2

CdopMHpOBaHHOCTh yYMEHUW BBISABISATH XapaKTepHblE NpPU3HAKU U
B3aUMOCBA3b M3YYECHHBIX IIOHATHM, NPUMEHATH COOTBETCTBYIOLIUE
MIOHATHUSA IIPU ONMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX BELIECTB
U UX IPEBpALCHUM; BBIABIATH B3aUMOCBA3b XMMHYECKUX 3HAHUU C
MOHATUAMM U  TMPEICTAaBICHUAMHU JPYIMX €CTECTBEHHOHAYYHBIX
IIPEAMETOB

1.3

Brnamenve OCHOBHBIMH METOJaMH HAYYHOTO IIO3HAHHS BEIIECTB M
XUMUYECKUX SIBJICHUN (HAOMIOACHUE, W3MEPEHHE, DJKCIIEPUMEHT,
MOJICJIUPOBAHNE)

Kon
NMPoBePSIEMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001mero 00pa3oBaHus




1.4

ChopMUpOBaHHOCTh YMEHUH ONpEACTSATh BaJCHTHOCTh M CTEICHb
OKHCIICHHSI XHUMHYECKHX OJJIEMEHTOB B COCIMHCHHUSAX Pa3IMYHOTO
COCTaBa, BHJ  XHMHUYECKOH  CBs3M  (KOBaJCHTHAs, HOHHAs,
MeTaJUIMYeCKasi, BOJOPOHAS) B COCIMHECHUSAX, THIT KPUCTALTHYECKON
PEIETKH KOHKPETHOTO BelecTBa (aTOMHAs, MOJICKYJISpHAs, MOHHAs,
MeTaJUTHYecKas)

1.5

ChopmupoBaHHOCTh YMEHHUIl ONpEAENsATh XapaKTep Cpelabl B BOJHBIX
pacTBopax HEOPraHMYECKUX COCIUHEHHM

1.6

CdopmupoBaHHOCTH YMEHHS KIACCU(PUITUPOBATH XUMUICCKUE PEAKITUN
[0 Pa3IUYHBIM MMPU3HAKAM (YHCITY ¥ COCTaBY PEarupyromlux BEIIECTB,
TEIIOBOMY 3 (EKTy peaKIiu, U3MEHECHUIO CTEIICHEH

OKHCIICHHSI ~ DJJIEMEHTOB, OOpAaTHMOCTH PEaKIIuH, YYaCTHIO
KaTaJnu3aTopa)

1.7

ChopmupoBaHHOCTh YMEHUH  COCTABIATH ypaBHEHHUS  peakiuil
pa3JIMYHBIX THUIIOB, IOJHBIE W COKpAllEHHBbIE YPABHEHHS peaKIuil
MOHHOTO OOMEHA, YYUTHIBAS YCIOBHS, IPH KOTOPHIX ATH PEAKIIMH UIYT
JI0 KOHLa

1.8

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIIUU, MOATBEPKIAIOLINE
KAueCTBEHHBIH COCTAaB  pa3JMYHbIX HEOPraHUYECKUX  BEIECTB,
pacrmo3HaBaTh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CdopmMupoBaHHOCTh YMEHHUH PacKpbIBaTh CYITHOCTh
OKHUCJINTEIbHOBOCCTAHOBUTEIBHBIX PEAKIINH MOCPEACTBOM
COCTaBJIEHUS 2JIEKTPOHHOI0 OajlaHCa ITHX pPeaKkLuil

1.10

CpopMHUpPOBAaHHOCTP YMEHHUM OOBSICHATH 3aBUCHUMOCTb CKOPOCTH
XUMUYECKON PEaKIUU OT pa3InuHbIX (PaKTOpOB

1.11

CpopMHUpPOBAaHHOCT,  yMEHHH  OOBSCHATH  XapakTep  CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCMOCTH OT BHEITHETO BO3ICUCTBUS

(mpunnun Jle HlaTtense)

0611_[351 1 HCOPraHUYCCKasA XUMHA

2.1

CdopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIcH [lepuoamdeckoro
3aKOHa J. Meneneena " JEMOHCTPHUPOBATh €ro
CUCTEeMATHU3HUPYIOMIYI0, OOBSCHUTENBHYID U  MPOTHOCTUYECKYIO

byHKIIIT




2.2

ChopMupoBaHHOCTh YMEHH XapaKTEPU30BaTh AIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuoanueckoit
cucTeMbl XuMHueckux dneMmeHToB J[.M. MeHneneeBa, HCHOJIb3ysS
HNOHATHA «S-, P-, O-3J€KTPOHHBIC OpPOMTAIN», «IHEPrETUUYCCKUEC
YPOBHH»,  OOBACHATH  3aKOHOMEPHOCTH  M3MEHEHHUS  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHUU IO MepuoJaM M rpynmnam
IIepuonnueckoi cucreMsl XUMU4YeCKUX 1eMeHToB [[.1. Menneneesa

2.3

ChopMupoBaHHOCTh yYMEHHI XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BELIECTB Pa3IMUHBIX KJIacCOB,
MOATBEPKIaTh  CYIIECTBOBAHHE  TE€HETHYECKOW  CBS3M  MEXKIY
HEOPraHUYECKUMU BEIIECTBAMU C TOMOILbIO YPAaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.4

CpopMHUpPOBAaHHOCT, ~ YMEHUW  yCTAaHABJIMBATh  MPUHAJICKHOCTD
HEOPraHUYECKHUX BEIIECTB 110 UX COCTAaBY K OIPENEIEHHOMY KJIaccy

(rpymme) coequHEeHUH (IIPOCThI€ BELIECTBA — METAJUIBI U HEMETAJUIbI,
OKCH/IbI, OCHOBaHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BaTh XMMUYECKYI) CHMBOJIUKY
U1l COCTaBJIeHUs (POPMYIT BEILIECTB U YPABHEHUI XUMUUECKUX PEeaKLui,
cucremarnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUSA
OT/EJIbHBIX HEOPTaHUYECKUX BEIIECTB (YrapHblil ra3, yriaeKucibli ras,
aMMMaK, rameéHasi U3BeCTb, HeralmeéHast U3BeCTb, MUTheBast COAA, MUPUT

¥ JIpyrue)

2.6

CdopmupoBaHHOCTh YMEHHUH XapaKTepH30BaTh (ONMUCHIBATH) OOIIME
XUMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BELIECTB Pa3IMUHBIX KJIACCOB,
MOATBEP)K/IAaTh  CYIIECTBOBAHHWE  TE€HETHYECKOW  CBS3M  MEXIY
HEOpPraHMYECKUMHU BEUIECTBAMU C IOMOIIbIO YpaBHEHUI

COOTBCTCTBYIHOINUX XUMHUYCCKUX peaKuHﬁ




2.7

CchopMupoBaHHOCTh YMEHUU TIAHUPOBATH U BBIIOJIHATH XMMUYECKUNA
HKCHEPUMEHT (pa3jioKeHUEe IMEepPOKCHAa BOJAOPOAAa B TPHUCYTCTBUU
KaTajau3aTopa, OINpEAEIeHUE CpPeAbl PACTBOPOB BEILECTB C IOMOUIBIO
YHUBEPCAJIBHOTO HWHAMKATOPA, BJIMSHHUE pa3IMYHBIX (HAKTOPOB HA
CKOpPOCTh ~XMMMYECKOH peaklHuH, peakuud HOHHOro OOMeHa,
KaueCTBEHHbIE PeaKkuu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHHOHBI, Ha
KaTUOH aMMOHMS, PELICHHWE SKCIEPUMEHTAIbHBIX 3a/1ad II0 TeMaM
«Metamnel» u «HemeTanisl») B COOTBETCTBUH C MPAaBHJIAMU TEXHHUKHU
0e30MacHOCTH TpU OOpalleHHMH C BeulecTBaMH U JabOpaTOPHBIM
o0opynoBaHuEM; MIPEACTABIISATh pe3yabTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (popMe 3alTuCH YpaBHEHUN COOTBETCTBYIONINX pPeaKIUn
1 (OpMyIIMPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTE YMEHUH COONIOAATh MpaBWiIa TOJIH30BAHUS
XUMHYECKOH TIOCYyION W JabOpaTopHBIM OOOpYIOBAaHUEM, a TaKKe
mpaBmwiIa 0OpalleHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKITUSIMHU
IO BBITTOJIHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OIBITOB

2.9

ChopmupoBaHHOCTH YMEHU XapaKTEPU30BATh XUMUYECKHE TPOIIECCHI,
JeKaNIFe B OCHOBE IMPOMBINIJICHHOTO IOJIYYCHUS CEPHOU KHCIIOTHI,
aMMHaKa, a TaKke CcHOpPMHPOBAHHOCTH MPEICTABICHHA 00 OOIIHUX
HAayYHBIX MPHUHIMIIAX M JKOJOTHYCCKUX MPOOIEMaX XHUMHYECKOTO
MIPOU3BOJICTBA

XUMHUS U )KU3HL. PacuéTtrl

3.1

CdopmupoBaHHOCTh MPEACTABIECHUN O XMMHYECKOW COCTaBISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHUH

SIBJIGHUH TpPUPONbI, B (POPMHUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (QPYHKIHMOHAIBHOH TI'PaMOTHOCTH, HEOOXOAMMOM MJis
pelleHrs TPAaKTHYECKUX 3a/7ad U DSKOJOTUYECKH OOOCHOBAHHOTO
OTHOILEHUS K CBOEMY 3JI0POBBIO U IIPUPOJHON cperie

3.2

C(I)OpMHpOBaHHOCTL YMCHHI>'I KPUTHYCCKU aHAJIM3UPOBATH XUMHUYCCKYHO
I/IH(bOpMaI_[I/IIO, MoJIy4a€Myro U3 pa3HbIX HCTOUYHHUKOB

(cpencTBa MaccoBOif KOMMYHHUKALIUH, ceTh VIHTEpHET U Apyrue)




3.3

CdopmupoBaHHOCTh yMEHHMI COOMIOIaTh TpaBUIA DKOJOTUYECKU
1enecoo0pa3zHoro NoBeIeHus B ObITY U TPYAOBOH JAESTEIbHOCTH B LENIX
COXPAaHEHHUS CBOETO 37I0POBbs U OKPYXKAIOUIEH MPUPOTHON CpeIbl

3.4

Oco3HaBaTh  OIMACHOCTh BO3JEHCTBHUSI HAa KUBBIE OPTraHU3MBbI
ONpEACIEHHBIX BEIIECTB, HOHMMAs cMbIca noka3zatrens 11K, noscHsaTh
Ha TpUMepax CrocOoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO
BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA

3.5

CdopmupoBaHHOCTH YMEHHI MIPOBOJUTH BBIYMCIICHUS c
HCIOJIb30BAHUEM TMOHATHS «MaccoBasi JI0JIsl BELIECTBA B PacTBOPE»,
OOBEMHBIX OTHOILICHHIM Ta30B MPU XUMHUYECKUX PEAKIUSAX, MacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wid 00bEMY OJHOrO M3 YYAacTBYIOIIUX B pPEAKIMHU BEIIECTB,
TEIoBOro 3¢ dexTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, IIPEBPALLECHUSA U COXPAHEHHUS YDHEPTUU

IMTPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 TeopeTrnueckre OCHOBbI OPraHMYECKON XUMUU
[Ipeamer opraHmdeckoil XMMHUHU: €€ BO3HHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
11 MOJIyYeHUH HOBBIX BEIIECTB M MaTepHaloB. TeopHsl CTPOEHUS OPraHMYECKHX
coenuHenuit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS
CtpyktypHble (OpPMYIBl OpraHUYECKHX BEMIeCTB. [ OMOIOTHs, H30MEpHs.
1.2 XuMHu4ecKasi CBsI3b B OpPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPATHBIEC CBS3H.
[IpencraBnenue o kaccuPpUKaUU OPraHUYECKUX BELIECTB
Homenknarypa opraHM4ecKNX COEAMHEHUN (CHCTeMaTU4yecKas) U TPUBUAIbHBIE
13 Ha3BaHUs BAKHEUIINUX NPECTABUTENEH KJIACCOB OPTaHUYECKUX BEIECTB
2 YTI1eBOA0POIBI
AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM psAll. MeTaH U 3TaH — NpOoCTenIIne
21 MPEJICTABUTENIN alKaHOB: (U3MYECKHMEe M XUMHUYECKHE CBOWCTBA (peakiuu

3aMCIICHHUA U FOpeHI/IH), HaXO0XJICHUC B IPHUPOAC, IMOTYYCHUE U IPUMCHCHUC




2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psAA. OTWIEH W TPOMWIEH —
pocTeiilliie MpeaCcTaBUTENN allKeHOB: (U3MUecKHe U XUMHUYECKHE CBOMCTBA
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATAUU, OKHUCICHUS W
MOJIMMEPU3AIIH ), TOTyYEeHUE U IPUMEHEHHE

2.3

Ankanuensl: Oyraamen-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEUIIWE
XUMUYECKHE CBOMCTBA (peakuus moauMepusamuu). [loydeHrne cCHHTETHYECKOTO
Kay4dyKa ¥ pe3UHBI

2.4

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUNA psiA. ALIETHIICH —
OPOCTEHIINK TIPEACTAaBUTENb AIKHHOB: COCTaB, CTpPOCHHE, (QHU3MUECKUE U
XUMHUYECKHE CBOMCTBA (peaklUy TUAPUPOBAHUS, TaJOr€HUPOBAHUS, THIpaTalluH,
rOpeHUs), OJIyY€HUE U IPUMEHEHUE

2.5

Apenbl. benson: cocraB, cTpoeHue, (U3MYECKME U XMMHUYECKHE CBOICTBa
(peakuuy raJoreHupoBaHUsI U HUTPOBAHUS), IOJIy4eHUE U puMeHeHue. Tomyou:
cocTaB, CTpoeHHe, (u3HYecKMe ¢  XUMHUYECKHE CBOMCTBa  (peakmuu
TraJIOTEHUPOBAHUSI U HUTPOBAHMS), IOJy4YEHHUE M NpUMeHeHHE. TOKCHYHOCTh
apeHoB. ['eHeTmueckas CBSI3b MEXAY YIVIEBOJOPOJAMHU, NPHUHAJICKAIMMHU K
Pa3IUYHbBIM KJ1accaM

2.6

[TpupoaHbIe HICTOYHUKH YTIEBOAOPOAOB. [IprpoaHblil ra3 u nonyTHbIe HEPTSIHBIC

ra3el. Hedgth u €€ mpoucxoxaenue. CrocoObl mepepaboTKu He(TH: MeperoHkKa,
KPEKUHI (TepMHUYECKHM, KaTaquTH4eckuil), muponus. IIpoaykTel mepepaboTku
HEePTH, MX TMPUMEHEHHE B MPOMBIIUICHHOCTH ¥ B ObITYy. KaMmeHHBIH yroiap u
IPOAYKTHI €ro nepepadoTKH

Kncnoponcoz[epxcamne OpTaHUYCCKUC COCANHCHU

3.1

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI. METaHOJ U 3TAHOJI: CTPOEHHE, PU3NUECKUE
U XMUMHYECKHEe  CBOMCTBAa  (peakuMM ¢  aKTHMBHBIMH  MeTajlslaMH,
TraJIOTEHOBOJIOPOAAMH, TOpPEHHUE), INpUMEHEHHE. BOOOpOIHBIE CBS3M MEXKAY
MOJIEKYJIaMH CHUPTOB. J[eficTBME MeTaHOJIa U DTaHOJIa HA OPraHU3M 4YeJIOBEKA.
MHoroaToMHble CIUPTHL. DTUICHIJIMKONb U TIULEPUH: CTpOEeHUE, GU3NUECKUe U
XMMHUYECKHE CBOMCTBa  (B3aUMOJEWCTBHME CO  INEIOYHBIMM  MeTalaMH,
KAaueCTBEHHAs] PEaKIUsl Ha MHOIOATOMHBbIE CIUPTHI). JlelicTBUE HA OpraHU3M
yesoBeKa. [I[puMeHenue raumnepruta U dTUIEHIIMKOISA

3.2

®deHoN:  CTpOeHWE MOJEKYNbl, (HU3NYeCKue ¢ XHUMHYECKHE CBOWCTBA.

Toxcuunocts denona. [Ipumenenue penomna




3.3

Anbaeruapl ¥ KeToOHbI. DopMabIAETH I, alleTaNbACTH: CTpOeHHEe, GU3HIECKUE U
XUMHUYECKHE CBOMCTBA (PEaKIIMM OKUCICHHUS U BOCCTAHOBIICHUS, KQU€CTBECHHBIC
PEaKIIHM ), TOTYIYCHUE U TIPUMCHEHUE

3.4

OnHOOCHOBHBIE TpEeNbHbIE KapOOHOBBIE KHUCIOTH.. MypaBbHHAs M YKCyCHas
KHCJIOTBI: CTPOEHUE, (pr3nyeckre u XMMUYEeCKHe CBOMCTBA (CBOMCTBA, 00IIUE IS
Kjacca KHUCJIOT, peaknus JSTepudHKalyu), TI[OIydYeHHe U [pPUMEHEHHE.
CreapuHOBas M OJICMHOBAs KHUCJIOTHI KaK MPEJICTABUTEIHM BBICIIMX KapOOHOBBIX
KHUCI0T. Mblia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOILEE ACHCTBHE

3.5

CrnosxHble 3(¢uUpbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xxupoB. [Ipumenenue xupoB. buonorudeckas poib
KUPOB

3.6

VYrneBoabl: cocTaB, KiaccHU(PHUKAIUS YrIIeBOAOB (MOHO-, TU- U TOJUCAXAPHUJIbI).
['moko3a — mpocTedmmii MOHOCaxapua: OCOOCHHOCTH CTPOCHHS MOJICKYIbI,
dbuznueckue U XuMU4Yeckue cBoiicTBa (B3aumoaeiicteue ¢ ruapokcunom meau(ll),
OKHCJICHHE aMMHa4yHbIM pacTBopoM okcuga cepebpa(l), BoccraHoBieHue,
Opo’kKeHHEe TIIOKO3bI), HaXOXKJIEHUE B NIpPUPOJE, MPUMEHEHHE, OuOoIorhdyecKas
pornb. @otocunTe3. PpyKTO3a KaK M30MEp TIMIOKO3bl. Kpaxman u 1emnono3a Kak
npupoaHble moiuMepbl. CTpoeHHe KpaxMmana U LeUtofio3bl. Dusznyeckue u
XUMHYECKHE CBOMCTBA KpaxMaia (THIpOIu3, KaYeCTBEHHAs PeaKIus C HOIOM)

A3oTcozeprkale OpraHn4eckue CoeAMHEHNs

4.1

AMHMHOKHUCIOTH Kak amM(OTepHbIe OpraHudeckue coefanHeHus. dusnyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha TpuMepe MuiuHa). buomornueckoe

3HAYCHUC aMHHOKHUCIIOT. HCHTI/I)II)I

4.2

benkn kak TpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. IlepBnunas,
BTOpUYHAs U TPETUYHAS CTPYKTypa OeinKoB. XUMHUYECKHE CBOMCTBA OEJIKOB:

TUApOIN3, ACHATypalrd, KAHCCTBCHHBIC PCAKIIMU Ha Oenxu

BBICOKOMONIEKYIISIPHBIE COEIMHEHMS

5.1

OcCHOBHBIE MOHATUS XUMHHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINH, CPENHSASI MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHH —
MOJIMMEPU3AIHS U ITOJUKOHICHCALIHS

5.2

OKCIIEpUMEHTAIbHBIE METOJBl M3YYEHHsI BEIIECTB W WX IMPEBPALCHUN:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4ykoB. [lonydeHrne CHHTETHYECKOTO KaydyKa U PE3HHBI




11 KIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

TeopeTnyeckrue OCHOBbI XUMUHU

1.1

XUMHUYECKUH 37IeMEHT. ATOM. SIApo aToMa, U30TOIBL. DIEKTPOHHAS 000I0YKA.

DHepreTHyeckre YpoBHH, MOAYPOBHH. ATOMHbBIC opOUTaiy, S-, P-, d-3JEMEHTHI.
OcoOeHHOCTH pacHpeeieHus 3JIEKTPOHOB M0 OpOUTANIAM B aTOMAax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(UTYpaILHs aTOMOB

1.2

[Tepuoanueckuii 3akoH u [lepuoanyeckas cucrema XuMuueckux snementos J[. M.
MenneneeBa. CBs3b NEPUOAUYECKOTO 3akoHa H [lepmoanyueckoil CUCTEMBI
xuMudeckux anemeHToB /.M. MeHzaeneeBa ¢ COBpeMEHHON Teopuel CTpOSHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHUMHMUYECKHUX OJJIEMEHTOB M
00pazyeMbIX UMHU IIPOCTHIX U CIOKHBIX BEIIECTB MO IPYIIAM U MEPHOIaM.

3HaueHME NEpUoOANYICCKOr'0 3aKOHA B PA3BUTHUUN HAYKU

1.3

Crpoenue BelecTBa. XUMHUECKasi CBsA3b. BUJIbI XUMUUECKO CBsI3U (KOBAaJICHTHAs
HEMOoJISIpHas U MOJIsIpHasi, MOHHAs!, MeTajuindyeckast). MIoHbl: KaTHOHBI U AHUOHBI.
Mexanu3mbl 00pa30BaHUs KOBAJIEHTHON XUMUYECKON CBS3H

(oOMeHHBIN U TOHOPHO-aKLIETITOPHBIHN). BomopoaHas cBs3b

1.4

BanentHoctb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MOJNIEKYISPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
CcOCTaBa BellecTBA. TUMBl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUIIA KpUCTANINYECKON pel€TKu. [IoHATHE 0 TMCIEePCHBIX CUCTEMAX.
VcTuHHBIE U KOJUIOUMHBIE pacTBOPHI. MaccoBas 10151 BElllecTBa B

pacTBOpe

1.6

Knaccudukanus Heoprannueckux coeiuHeHnid. HoMeHkaTypa HeopraHu4eckux
BEIICCTB

1.7

Xumnueckas peakuus. Kimaccuduxanus XuMU4ecKux peaklinii B HeOpraHM4ecKoi
Y OPTaHMYECKOM XMMHUH. 3aKOH COXPAHEHMSI MaCcChl BEIIECTB, 3aKOH COXPaHEHUs
Y IIPEBPAILCHHS SJHEPTUHU IIPU XUMUYECKHUX PEAKIUAX

1.8

CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OOpatumble peaknuu. XuUMHUeckoe paBHoBecwe. DakTOphl, BIHAIOINIME Ha
COCTOsIHME XUMHUYecKoro paBHoBecus. [Ipuanun Jle [llarense




1.10

OnekTponuTHdeckas aucconuarnus. CuibHble W cialdbie syekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIasl, HEUTpaabHasl, IejouHas. Peakiuu HoHHOTO
oOMeHa

1.11

OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC pcakuuun

HeOpFaHI/I‘ICCKaH XUMMUA

2.1

Hemeramnbl. [lonoxenne HemetamwioB B [lepuoauueckoil cucTeMe XMMHUYECKUX
anementoB JI.M. MenpeneeBa 1 0COOGHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE
CBOMCTBAa HEMETAILJIOB. AJUIOTPOIHSI HEMETAILIOB (Ha IPUMEPE KUCIOPO/Ia, CEPHI,

docdopa u yriaepoa)

2.2

XUMHUYECKHUE CBOMCTBA BAXXHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEpPbI, a30Ta,
dochopa, yraepoma W KpeMHHUS) H  UX  COCAMHCHUH  (OKCHIOB,
KHCIIOPOJICO/ICPKAIIMX ~ KHUCJIOT, BOJOPOJAHBIX coeAauHeHuit). Ilpumenenue
BaXHEHIITNX HEMETAJUIOB U MX COCIMHEHHUN

2.3

Metannel. Ilomoxenue wmeramnoB B l[lepuonnyeckoil cHCTEME XUMHYECKHX
anemenToB J.W. MenneneeBa. OCOOEHHOCTH CTPOCHUS IIEKTPOHHBIX 000JI0UYEK
aToMOB MeTaiioB. O0mue pu3nueckne cBocTBa MeTauioB. CIUTaBbl METAIIIOB.

DNEKTPOXUMHUUECKHUM psijl HAIPSHKEHUH METalJIOB

2.4

XHUMHYECKUE CBOMCTBA BAXKHEHUIIINX METAJJIOB (HATPHM, KaJTui, KaJIbIINI, MarHUH,
ATIOMUHHM, ITUHK, XpOM, XKeJIe30, MeIb) U MX coeauHeHuid. OOImme crocoOs
nosryueHus: MeTayioB. [IpuMeHeHne MeTaoB B ObITY M TEXHUKE

2.5

I'enernmueckas cBI3b HEOPTaHNYCCKUX BCHICCTB, MIPUHAAJIC)KAINNX K pa3JIMIHbIM
Ki1accaM

XUMHS U )KU3Hb

3.1

Ponp xumum B oOecreueHUH 3KOHOFHHCCKOﬁ, 3HepreTquCKOﬁ U THIIEBOM
6630HaCHOCTI/I, pa3BUTHHN MCIWULIUHBI. Ilonstue o HAaYYHBIX MCTOHAX IIO3HaHUA
BC€IICCTB U XUMHNYCCKHNX peaKI_II/Iﬁ

3.2

[IpencraBienust 06 0OIKMX HAYYHBIX MPUHIUIIAX TPOMBIIUIEHHOTO HOTYyYEHHS

BOKHEHIIMX BemEecTB. YenoBEeK B MHUpPE BEIIECTB M MAaTE€pUATIOB: Ba)KHEWIIIHE
CTPOMTEbHBIE MaTepUalibl, KOHCTPYKIHMOHHBIE MaTE€pUaJIbl, KPacK, CTEKJIO,
KepamMuKa, MaTepuasbl ISl JJICKTPOHUKH, HAaHOMATEpUallbl, OPraHHUYEeCKHE U
MUHEpPAJIbHBIE yI00pEHUS




3.3

XuMUs W 370pOBbE YEJIOBEKA: IMPAaBWIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia 0E30MaCHOTO UCTIOIB30BAaHUS IPEapaToB OBITOBOM XUMHH
B IOBCEHEBHOMN KU3HHU
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