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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHUM Ha YpOBHE CpeIHEro oo0imero o0pa3oBaHUs
pa3zpaborana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06
oOpazoBanun B Poccuiickoit ®enepanumn», TpeOOBaHUN K pe3yibTaTam
ocBOoeHHS efepanbHOll  00pa30BaTEIbHON MPOrpaMMbl CPEIHETO OOIIETO
oopazoBanus  (POII  COO), npencraBieHHeix B DeaepaibHOM
rocygapctBeHHOM oOpazoBarensHoM crangapre COO, ¢ yuérom Konmemnmmm
npernojaBaHust — yuyeOHOro  mpenMera «XuMHs» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — Pexepanuu, — peAM3yKOIIUX  OCHOBHBIE
o0pa3oBaTenbHbIE IPOTrPaMMbl, 1 OCHOBHBIX MOJOXKEHUN «CTpaTeruu pa3BUTHs
Bocriutanusi B Poccuiickonn @enepaunn Ha 1nepuon Ao 2025 romax
(Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3pabOTKe MPOrpamMMbl 10 XUMHH, K OIPEIETIECHUIO
oOmel crpateruu OOy4YeHMs, BOCHUTAHUS U Ppa3BUTUS  OOYYaIOLIUXCS
cpenctBaMu y4yeOHoro mpeamera «Xumus» ans 10—-11 knaccoB Ha 6a30BOM
YPOBHE COCTaBWJIM  KOHUeNTyaidbHble mnojoxenuss @OIroC COO o
B3aMMOOOYCIIOBJICHHOCTH L€JeH, COJEp)KaHUs, pe3yJIbTaTOB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNbHON OpPraHW3aIlid, SIBISETCS HEOTHEMJIEMOM YacThI0 HUX
oOpazoBaHHOCTA. OHO CHYXKHT 3aBEpIIAIOIIMM JTaloOM peaju3allud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUYEBBIX ILIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHUCTEME XHMMHYECKOro O0Opa3oBaHMs. OTH IIEHHOCTH KacaroTCs
MO3HAHUSI 3aKOHOB MPUPOABI, (OPMUPOBAHUSI MHPOBO33PEHUS] U 0OOIIEH
KyJbTYpbl 4YEJIOBEKA, a TAKXK€ DKOJOTMYECKHM OOOCHOBAHHOI'O OTHOIICHUS K
CBOEMY 3/I0pPOBbIO U MPUPOJHON cpenie. Peanusyercs xumMmuueckoe oOpa3zoBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOmiero oO0pa3oBaHUsl CPEeACTBAMHU
y4eOHOTro nmnpeameTa «XUMHUSA», COJACpPXKAHUE U TMOCTPOCHHE KOTOPOTO
OTpeJIeieHbl B MPOrpamMMe M0 XUMHUU C YYETOM crenu@UKUd HayKu XUMHH, €€
3HAYCHHUS B TIO3HAHUU MIPUPOBI U B MATEPUATILHOM JKU3HU OOIIECTBA, a TAK¥KE C
y4€ToM OOIMX TIeNel ¥ TMPUHINIOB, XapaKTEPHU3YIOINIUX COBPEMEHHOE
COCTOSIHME€ CHCTEMBI cpefaHero oOmiero oOpa3oBanus B Poccuiickoi
denepannu.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HaYK UTPaeT 0COOYIO pOJIb B
COBPEMEHHOW IMBWJIM3AIMA, B CO3JaHUM HOBOW 0a3bl MaTepUaIbHOMN
KyiabTypbl. OHa BHOCHT CBOM BKJIaa B (OPMHpPOBAHUE PalMOHATHHOTO



HAy4YHOTO MBIIUICHUS, B  CO3JaHUE IIEJOCTHOTO TPEJACTAaBICHUS 00
OKPYXKAKIIEM MHUPE KAaK O €IUHCTBE MPUPOJABI M YEIOBEKA, KOTOPOE
dbopMupyercs B XMMHH Ha OCHOBE IIOHMMAaHHUS BEIIECTBEHHOIO COCTaBa
OKPY’KaroIIEro MUpa, OCO3HAHUS B3aMMOCBS3H MEXKY CTPOCHHUEM BENIECTB, UX
CBOMCTBaMH U BO3MOXXHBIMHU 00JIACTSIMU ITPUMCHECHHUS.

TecHO B3aMMOJEUCTBYsSI C IPYTMMU €CTECTBCHHBIMHM HAyKaMH, XUMMUS
cTaja HEOThEMJIEMOM YacThi0 MHUPOBOU KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM
YCHEUIHOTO TPYyJAa W KU3HHU KaxJoro wieHa oOuiectBa. CoOBpeMEHHas XUMUS
KaK HayKa CO3WJaTelbHAas, KaK HayKa BBICOKMX TEXHOJIOTHWI HAmpaBlicHa Ha
peuieHue TrI00abHBIX TMPOOJIEM YCTOWYMBOTO Pa3BUTHSL YEIOBEYECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, TMHUIIEBOM, HSKOJOTMYECKOW O€30MacHOCTU U
OXPaHbI 300POBbSI.

B cooTBercTBUU C OOMIMMHU IENSIMUA U MPUHIIUIIAMH CPEIHEro OOIIero
obpazoBaHus cojepkaHue npeamera «Xumus» (10-11 kmaccel, 06a30BbIi
YPOBEHb H3YUYE€HHUsI) OPUEHTHUPOBAHO MPEUMYILECTBEHHO HA OOUIEKYIbTYPHYIO
MOATOTOBKY  OOydYaromuxcsi,  HEOOXOJAMMYHD WM i BBIPAOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIIEIIHOTO BKIIIOYEHHUSI B KU3Hb COLMYMA,
NPOJOJDKEHUs 00pa3oBaHMsl B Pa3lUYHBIX 00JacTsIX, HE CBS3AHHBIX
HETIOCPEICTBEHHO C XUMHUEH.

CoCTaBIISIIOIIMMH  TIpEIMETa  «XHUMHS» SBISIOTCS 0a30BbIE KypChl —
«Oprannueckas xumus» u «OOIIas W HEOpraHuyeckas XUMHUs», OCHOBHBIM
KOMIIOHEHTOM COJIEPXAHUSI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HAHUH M0 HEOPTAHWYECKON XUMUU (C BKIIOYCHUEM 3HAHUHN W3 00mIei
XUMUH) U OpraHuYecKoi XumMuu. @opMUpOBaHUE JAHHOW CUCTEMBI 3HAHUM MTPU
U3YUYEHUH TIpeAMeTa OO0ECleYyrMBaeT BO3MOXXHOCTh PACCMOTPEHHUS BCETrO
MHOT000pa3usi BEIIECTB HA OCHOBE OOILMX MOHSTHI, 3aKOHOB U TEOPUN XUMHUH.

CrpykTtypa conepxanus KypcoB — «Opranuueckas xumus» u «Oo01mas u
HEopraHuyeckas XuMus» c(HOpMHUpPOBAHA B MPOrpaMMe MO XMMHUU HAa OCHOBE
CUCTEMHOTO TMOJAXO0/Ja K H3YYEHHUI0 Y4YeOHOro marepuajna U o0O0ycCIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM  Pa3BUTHEM 3HAHUW HA  ONPEICIEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce€ OpraHMYECKOM XUMHU BEIECTBA
paccMaTpUBaIOTCsl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOECHUSA OPraHUYECKHUX
COCAMHEHNH, a TAaKXXE€ HAa YPOBHE CTEPEOXUMHUUYECKUX U IJIEKTPOHHBIX
IOpeaCcTaBlIeHUd O cTpoeHuu BemiecTB. CBeneHuss 00 HM3y4yaeMbIX B Kypce
BEIIECTBAX JAlOTCS B PAa3sBUTUM — OT YIJIEBOJOPOJOB JO  CIJIOXKHBIX
OMOJIOTUYECKH AKTUBHBIX COEOUWHEHUH. B Kypce opraHudecko XWMHH



MOJIYYalOT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHMsI TEPBOHAYAJIbHBIE TMPEJCTABICHUS O XHUMHYECKOW CBS3H,
KJIacCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT
UX CTPOEHHUSI, O XUMHUYECKOIN pEeaKIInH.

[Ton HOBBIM yrjaom 3peHHsT B IpeaMere «Xumus» 0a30BOTO YPOBHS
paccMaTpUBAaeTCs W3YUYEHHBI HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPEeTUUECKH MaTepuanl U (aKTOJOTUYECKUE CBEJCHHMS O BEIIeCTBaX U
XUMUYECKOH peakiuu. Tak, B yacTHOCTH, B Kypce «OO0IIast 1 HeopraHmdeckas
XUMUSD» O00YUYaIOMUMCS TPEAOCTaBISICTCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEPUOIUYECKOTO 3aKOHAa C  OOIIETCOPETHYSCKUX U METOJO0JIOTHICCKUX
MO3UIINH, TIIy0)KE MOHATh HCTOPUYECKOE M3MEHEHHUE (PYHKITUI 3TOro 3aKOHa —
oT 00o01IaromIel 10 OOBACHSIONIECH U MPOTrHO3UPYIOIIEH.

Enunas cucrema 3HaHMM O BaXHEMIIMX BEIIECTBaX, HMX COCTaBe,
CTPOCHHHU, CBOWCTBAX M NMPUMEHCHHUH, a TAKKE O XUMHUUYCCKHUX PEaKIUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX IMpOTEeKaHUs JnomnoiyHsercs B kypcax 10 u 11
KJIACCOB JJIEMEHTaMHU COJICPKAHUS, HMEIOIIMMH KyJIbTYpPOJIOTHUYECKUN U
MPUKJIAJHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBS3U
XUMUU C JPYTMMH HayKaMH, pPacKpbIBalOT €€ poJib B TO3HABATEIHHON U
MPAKTUIECKON JEATETHHOCTH YEJI0OBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKCHUS
K TIpOIleCCYy TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKHX MPHIOKCHUI
XUMUHU, TIOMOTAOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TIpo0JeMax, CBS3aHHBIX C XWMHEH, KPUTHYCCKH
OCMBICTTUBATh HWH(MOPMAIMI0O W TPUMEHATh €€ IS TOMOJHCHHS 3HAHUWH,
pEIICHUS HMHTCIUICKTYaIbHBIX W JKCIIEPUMEHTATBHBIX HCCIIEI0BATEIBCKIX
3amad. B memom coaepikanue ydeOHOTO mpeaMera «XHMHS) JaHHOTO YPOBHS
U3YUYCHUS  OPUEHTUPOBAaHO  Ha  (GOPMHpPOBAHHME Yy  OOYYaIONIUXCS
MHUPOBO33PEHYECKON OCHOBBI JIsl TOHUMaHUST (GUITOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE  €JUHCTBO HEOPraHMYECKOTO U  OpPraHU4YecKoro Mupa,
00yCJIOBIIEHHOCTh CBOMCTB BEIIIECTB X COCTABOM U CTPOCHHUEM, IT03HABAEMOCTh
MPUPOAHBIX SBICHUN IMyTEM SKCIEPUMEHTA M PEIICHUS MPOTUBOPEUUN MEXKITY
HOBBIMH (paKTaMH U TEOPETUUECKUMH MPEMOCHUTKAMH, OCO3HAHUE POJIN XUMUHU
B pEHICHUH OHKOJIOTHYECKUX TpodieM, a Takke mpobiaeM cOepekeHHs
DHEPTreTUYECKUX PECYPCOB, CBHIPhS, CO3MaHHUS HOBBIX TEXHOJOTHH U
MaTepPHAJIOB.

B mnane pemicHuA 3ada4 BOCIIMTAHWA, PpPa3BUTUA MW COOUAIHM3AlUU
06yqa}oumxc;1 IIPUHATBIC HpOFpaMMOﬁ 0o XMMHH IIOAXOAbI K OIPCACIICHUIO



COJICp)KaHUS W TIOCTPOCHHUS TpeaMeTa IpeaycMaTpUBalOT (HOPMUPOBAHHE
YHUBEPCAJIbHBIX YYE€OHBIX JACHCTBHMM, HMMEIOMMUX 0a30BO€ 3HAYCHUE IS
Pa3JIMYHBIX BHUJOB JCITCIBHOCTH: PEIICHHS TNpoO0JeM, TOWCKa, aHajau3a Hu
00paboTku  MH(pOpMAIMK, HEOOXOAUMBIX I  NPHOOPETEHHS  OIbITa
MPAKTUYECKON W HCCIEI0BATEIbCKON AEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE
MECTO B MO3HAHUM XHMHUH.

B mpaktuke mpenomaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs, TaKk M Ha YPOBHE CpeaHEro ooOmero o0pa3oBaHUsA, NpU
OMPENICIICHUHN COJEPKATEIHHON XapaKTepUCTUKU IIeJIe HU3YyUYEeHUsS TMpeaMeTa
HaIpaBJICHUEM TIEPBOCTENICHHOW 3HAYMMOCTH TPAJAUIIMOHHO MPU3HAETCS
dbopMupoBaHHE OCHOB XHMHYECKOM HayKH Kak o0O0JJaCTM COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKOU MESITEIHPHOCTH 4YeJOBEKa M KaK OJHOr0 U3
KOMITIOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOM TOYKU 3pPEHHSI TaKOM
MOJXOJ K ONpENeNCHUI0 I1ieJied W3y4YeHUs TMpeaMera SIBISETCS BIIOJHE
OTIPaB/IaHHbBIM.

CoryacHO JaHHOW TOYKE 3pPEHMS IVIABHBIMU LIEJIIMHM M3Yy4ECHMS IIPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCA:

. dbopMHUpOBaHUE CHUCTEMBbI XUMHYECKUX 3HAHWN KaK BaKHEHIIICH
COCTAaBISIIOIIEN €CTECTBEHHO-HAyYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOH
JeXaT KIIOYEBbIE MOHATUA, (YHJIAMEHTAJbHbIE 3aKOHbI M TEOPUU XUMUH,
OCBOCHHME $S3bIKa HAayKH, YCBOCHHME W TOHHMAHHME CYIIHOCTH JIOCTYIHBIX
0000111eHNiT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C HUCTOPHEH uxX
Pa3BUTHS U CTAHOBJICHHS,

. dbopMupoBaHrUE U Pa3BUTUE TMPEJCTABICHUN O HAYUYHBIX METOAaX
MO3HAHUS BEIIECTB U XMMUUYECKUX peakIuii, HCOOXOAUMBIX ISl IPHOOPETEHUS
YMEHUI OPUEHTUPOBATHCA B MUPE BEIIESCTB U XUMUUECKUX SIBJICHUN, UMEIOIIHUX
MECTO B IPUPOJIC, B MIPAKTUYECKON U TOBCEHEBHOM KU3HH;

. pa3BUTHE YMCHUH U CIOCOOOB JIEATCIBLHOCTH, CBS3aHHBIX C
HaOIIOJICHUEM M OOBSCHCHHEM XHMHYECKOrO0 SKCIEPUMEHTa, COOJIOJEHUEM
npaBuiI 0€30MaCHOTO 0OpaIeHuUs C BEIIECTBAMH.

Hapsny ¢ astum, coxepkarenpHas XapakTEpUCTHKA LENed U 3a1ad
V3y4eHUs IPEeIMETa B MPOrpaMMe MO0 XMMHHM YTOYHEHA U CKOPPEKTHPOBAHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHETO OOIIero
oOpazoBanus. CerofHs B MpeENnojaBaHUU XUMUU B OOJBIICH CTENEHH OTIAETCS
OpPEANOUYTeHUE  TMPAKTUYECKOW  KOMIIOHEHTE  COJepkKaHuig  OOyuyeHws,



OPUEHTHPOBAHHOW HA TOATOTOBKY BBIIYCKHHKA OO0IIe00pa3oBaTeIbHON
OpraHu3alliM, BIJIAJICIONIET0 HEe HAO0OpOM 3HaHWW, a (YHKIMOHAIBLHON
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMU aKTUBHOTO MOJTYyYEHUS 3HAHUHN
U IPUMEHEHUS UX B PEaTbHOM KU3HU /IS PEIICHHS] MPAKTUYECKUX 3a1ad.

B cBA3u ¢ 3TUM mnpu M3ydeHUH MpeaMeTa «XUMUS» JOMUHUPYIOLIEEe
3HaUYCHUE NMPUOOPETAIOT TAKKE 1NN U 3a]1a4H, KaK:

ajanrtanusi oOydyaroluXcs K YCIOBUSM JMHAMUYHO Pa3BUBAIOIIErOCs
MUpa, (OPMHUPOBAHUE HWHTEIJICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHHUIo, COTPYAHUYECTBY,  CAMOCTOATEIIBHOMY  IPHUHATHUIO
IPAMOTHBIX PEIICHWM B KOHKPETHBIX >KU3HEHHBIX CHUTYAlUSAX, CBS3AHHBIX C
BEILIECTBAMU U UX ITPUMEHEHUEM;

dopMupoBaHUE Yy OOYy4YalOIIMXCA KIIOYEBBIX HAaBBIKOB (KIHOYEBBIX
KOMIIETEHLIUI), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE ISl PA3JIMYHBIX BHUIOB
JNEATeNIbHOCTU:  pellleHus mpoOjeM, TOUCKa, aHaiu3a U 00padoTKH
uH(popMaIi, HEOOXOJUMBIX [UIsi TPUOOPETEHUs] OIbITa JEATeIbHOCTH,
KOTOpasi 3aHUMaeT BaKHOE MECTO B MO3HAHWU XUMUH, a TaKXKe JJIs OLEHKHU C
HO3UIMM DKOJOTMYECKOW O€30IaCHOCTU XapaKTepa BIUSHUS BELIECTB U
XUMHUYECKUX MPOIIECCOB HA OPIaHMU3M UEJIOBEKa U MIPUPOJHYIO CPELLY;

pa3BHUTHE MMO3HABATEIHLHBIX HHTEPECOB, HHTEINICKTYAIBHBIX U TBOPUYECKUX
CIOCOOHOCTEW O00y4YaroIMXCsA: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh
HOBBIC 3HAHUS MO XWMHUU B COOTBETCTBUHU C >KMU3HEHHBIMH TOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHbIE WH(MOPMAIIMOHHBIE TEXHOJIOTHUU I TOWCKAa U
aHanu3a Yy4yeOHOW W HAYYHO-TIOMYJSIPHON WH(POPMAIUA XHUMHYECKOTO
CoJIepKaHus;

dbopMupoBaHWEe W pPa3BUTHE Y OOYYAOMIMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBINIJICHUS, HAOII0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJWMBI, B YAaCTHOCTH, MPH TUIAHUPOBAHUU U
MIPOBEICHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOyyaromuxcsi YOexAEHHOCTH B TI'yMaHUCTHYECKOU
HAIPaBJICHHOCTH XUMHUH, €€ BaKHOW POJIM B PEIICHHH TI00aIbHBIX MpoOIemM
PalHMOHAIIBHOTO MTPUPOIOIIOIb30BaHUS, MOTIOJHEHNS SHEPIETUYECKUX PECYPCOB
U COXpaHEHUs TMPHUPOJIHOTO pPABHOBECHUS, OCO3HAHHUSA HEOOXOJIMMOCTH
OEpe)XKHOTO OTHOLIEHUS K NPHUpPOJE M CBOEMY 3/J0pPOBbIO, a TakKke
OpUOOPETEHHS] OIbITa HCIIOJIB30BAHUS TONYUYEHHBIX 3HAHMM ISl MPUHATHUS
I'PAMOTHBIX PEIICHUM B CUTYalUsX, CBA3AHHBIX C XUMUYECKUMHU SIBIICHUSMU.



B yuyeOHOM IiaHe cpemHero oOImero oOpa3oBaHHS MpPEaMET «XUMUSD)
0a30BOro ypOBHS BXOJUT B COCTaB mpeaMeTHoll oOmactu «EcTtecTBeHHO-
HAyYHBIE TIPEIMETHI».

OO6miee yuciIO 4YacoB, OTBEAEHHBIX NJIsi M3Y4YEHUS XUMUHU, Ha 0a30BOM
YPOBHE CcpeaHero obIero oopazoBanus, coctasiser 68 yacos: B 10 kimacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 vaca (1 yac B Hezeno).



COJEPXAHME OBYYEHUA

10 KJIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKOM XMMHUH

[Ipenmer opraHn4eckor XMMHM: €€ BOSHUKHOBEHHUE, PAa3BUTHE U 3HAUEHUE
B ITOJIyYEHHH HOBBIX BEIIECTB U MATEPHUAIOB. T€OpHUS CTPOCHHS OPraHUYECKUX
coequHeHnii A. M. bytnepoBa, €€ OCHOBHbIE NOJIOXKEHUS. CTPYKTypHBIE
(dbopMyJIbl OPraHMYECKUX BeEIIeCTB. ['oMoiorus, u3omepusi. XuMudecKkas CBS3b
B OPraHUYECKUX COCIMHEHUSX — OJUHAPHBIC U KPATHBIE CBA3HU.

[IpeacraBnenre 0  KjIacCU(UKAIMK  OPraHUYECKUX  BEIIECTB.
Homenkinartypa oprannueckiux coeJuHEeHUH (CUCTeMaTuyecKas) U TpUBHAIIbHbBIC
HA3BaHUS BAKHEHIITNX MPEJCTaBUTEICH KJIACCOB OPraHMUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHUS BEUIECTB U HX MPEBPAILCHUIN:
O3HAKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEIIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJIEIMPOBAHHUE MOJIEKYJ OPraHUYECKHX BEIECTB, HAOIIOJCHUE U
ONMCAHUE JEMOHCTPALMOHHBIX ONBITOB MO IMPEBPALICHUI0 OPTaHUYECKUX
BEIIECTB MPH HarpeBaHuu (TUIaBJICHUE, O0OYTIIMBAHUE U TOPCHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKHH psan. MeTaH U 3TaH —
MPOCTEUIITNE TPEJCTABUTEIN aJKaHOB: (M3MYECKUE M XMMHYECKHUE CBOWCTBA
(peakuuu 3aMEIIECHHUs] U TOPEHHUs), HAXOXKIACHUE B MPUPOJE, MOJIyYECHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUH PsiA. DTUIEH U IPOIHICH
— IPOCTEHIINE MPEICTABUTENN AIKEHOB: (DU3UUECKUE U XUMHYECKUE CBOICTBA
(peakuuu TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpaTallUd, OKUCIEHUS U
MOJINMEPHU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytaauen-1,3 u metunOyrtaauen-1,3: crpoeHue, BaKHeHIE
XUMHYECKUE CBOKCTBA (peakius NOJINMEPHU3ALIHH). [Tonyyenue
CUHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKHHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOTHYECKUU psI.
AnernneH — NpPOCTEHIIMH IPEACTABUTENb AJIKMHOB: COCTAaB, CTPOCHUE,



dbuznueckue M XUMHYECKHE  CBOMCTBAa  (peakiuud  THUIPUPOBAHMS,
raJIOTEHUPOBAHMUS, THIPATALlUK, TOPEHUS ), IOJIyYEHNE U IPUMEHEHUE.

Apensbl. bensoi: coctas, cTtpoeHue, pu3ndecKkre U XUMHUECKHE CBOWCTBA
(peakuuu TrajJoreHUpOBaHUS W HUTPOBAHMS), IIOJYYEHHE M TNPHUMEHEHHE.
Tonyon: cocmas, cmpoenue, guzuueckue u XumuuecKue ceolcmea (peaxkyuu
2aN102eHUPOBAHUSL U HUMPOBAHUs), NoJydYeHue u npumerenue. TOKCUUHOCTH
apeHOB. |'eHeTHYecKass CBA3b MEXKIAY YIVIEBOAOPOAAMH, IPUHAJICKAIIUMU K
Pa3JINYHBIM KJIaccaM.

[IprponHble UCTOYHMKHM YTIIEBOXOPOAOB. [IpupoaHslii ra3 M mHOMyTHBIE
He(TaHble Ta3bl. HegTh u e€ nmpoucxoxaenue. CnocoObl nepepaboTku HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTUYECKHi), muponu3. [IpomyKTbl
nepepabOTKu HePTH, HX NPUMEHEHHE B MPOMBILUIEHHOCTH U B OBITY.
KameHHbIl yroiab U MPOAYKTHI €ro NepepadoTKU.

DKCNEepUMEHTAIbHBIE METO/bl M3YUYEHHUS! BEIIECTB U HUX IPEBPAILCHUA:
O3HAaKOMJIEHHWE C OOpa3laMy IUIaCTMAcC, KaydyyKOB M PE3WHBI, KOJJIEKIUU
«Hedtp» u «Yromb», MOJIETUPOBAHHE MOJEKYJ] YIIEBOAOPOIOB U
raJIOT€HONPOU3BOAHBIX, MPOBEJACHHE IPAKTUYECKOW pabOThI: MOIy4YEHUE

ATUJICHA U U3YYCHHE €TO CBOUCTB.
Pacuéruble 3agaun.

Boluucnenuss 1mo ypaBHEHUI0 XHMHMYECKOW peakiuu (Macchl, 00BbEMA,
KOJIMYECTBAa HCXOJIHOTO BEIIECTBAa WJIM MPOAYKTAa PEAKIUU IO HU3BECTHHIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEHIECTB HJIA MPOIYKTOB
peakiun).

Kuciopoaconepxkamue opranudeckKue coeJHHEHUs

[IpenenbHble OQHOATOMHBIE CHHUPTBL. METaHON W 3TAHOJI: CTPOCHHE,
dbusznueckne U XUMHUYECKHME CBOMCTBA (pEakiuy C aKTUBHBIMH METaJUIAMH,
rajoreHoBOJIOpPOJIaMH, TOPEHHUE), MpUMEHEHHEe. BoJOpoJHbIE CBSI3U MEXIY
MOJIEKYJIAMU CIIUPTOB. JIeCTBHE METAHOJIA U 3TAHOJIA HA OPTAHU3M YEIOBEKA.

MHOroaToMHbl€ CHOUPTHL. ODTWICHIJIUKOJIb M T[JULEPUH: CTPOEHUE,
dbu3nueckne W XMMHYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MICIOYHBIMU
MeTallJlaMy, Ka4eCTBEHHAs! Peakilusi HAa MHOTOATOMHBIE CIIUPTHI). JleicTBue Ha
Opra’usm 4enoBeka. [[pumeHenune rmuepruna u STUICHIJIUKOIS.

@deHos: CTPOEHUE MOJEKYJbl, (PU3MYECKUE U XUMHUUYECKHUE CBOWCTBA.
Tokcuunocts penona. [lpumenenue gpenona.



Anpneruipl U Kemouvl. DopMalbIeTu, aleTalbIerua: CTPOCHHUE,
bu3nuecke U XMMHUYECKUE CBOMCTBA (PEaKIMi OKUCIICHHS U BOCCTAHOBJICHHUS,
KAueCTBEHHBIE PEAKIINH), OJyYEeHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeNeTbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHAasi KHCIIOTBI: CTPOCHHE, (U3NUECKHE U XUMHUECKHE CBOMCTBA (CBOICTBA,
oOmue I Kjacca KHUCJIOT, peakius dSTepuduKaiuu), TMOJydYeHUe W
npuMeHnenne. CTeapuHOBasi U OJIEMHOBAsI KUCIIOTHI KaK MPEACTABUTENH BBICIINX
KapOOHOBBIX KHCJIOT. MpITa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, WX
MOIOILIEE IEUCTBUE.

Cnoxsble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ['muponus
cnoxHbIX 3¢pupoB. Kupel. ['mapomus xupo. IlpuMeHeHune KHUPOB.
buonornueckas posb KUPOB.

VYrieBompl: cocraB, Kiaccu(UKaIUs yriaeBoAoB (MOHO-, JW- H
nonucaxapunbl). [roko3a — mpocTediuii MoHocaxapuj: OCOOCHHOCTH
CTPOCHHUS MOJICKYJIbI, PU3NUECKHEC U XUMUICCKHIE CBOMCTBA (B3aMMOICHCTBHE C
ruapokcuaom meau(Il), okucienne aMmmuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KCHHE TIIFOKO3bI), HAXOXKJCHUE B MPUPOJIC, IPUMECHECHHE,
ouosormueckas poib. @otocuuTe3. DpyKTO3a KaK U30MEDP TIIFOKO3BI.

Kpaxman u nemnrono3a kak npupoHbie nmonumepsl. CTpoeHue Kpaxmana
U 1e/U10io3bl. DU3MYECKHE M XMMHYECKHE CBOMCTBA Kpaxmaia (TUApOJiu3,
KAueCTBEHHAsl pEAKIUS C HOJIOM).

DKCIEpUMEHTAIbHbIE METOAbl M3YUYEHUs BEIIECTB U HX MPEBPAILICHUIN:
npoBeJieHre, HAOII0ACHUE U ONMCAaHUE JIEMOHCTPAIL[MOHHBIX OIBITOB: FOpEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMN OJIHOATOMHBIX CIUPTOB (OKUCJIEHUE TaHOJa
okcusioM meau(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aUMOJEHCTBUE TIUIEPUHA C
ruapokcugom meau(ll)), ampaerupoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuga cepedpa(l) u runpoxcugom menu(ll), B3aummomencTBHE Kpaxmana ¢
MOJIOM), TIPOBEJEHUE MPAKTUUECKON palbOThl: CBOMCTBAa pacTBOpa YKCYCHOM
KHUCIIOTHI.

PacuétHrle 3amaumn.

Boluucnenuss mo ypaBHEHUIO XHMHMYECKOW peakiuu (Macchl, o0BbEMa,
KOJINYECTBA HCXOJHOIO BELIECTBA WM NPOAYKTAa pPEAKUMU I10 U3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BELIECTB WJIM IPOIYKTOB
peakIun).

A30Tconep>1<anme OpraHU4YCCKUEC COCANMHCHUA.



AMHMHOKHUCIIOTBI ~ Kak  amM(OTepHbIEe  OpraHUYeCKHUe  COCAUHEHUS.
®u3NYeCKue U XUMHUYECKHE CBOMCTBA aMHHOKHUCJIOT (Ha MpPUMEpPE TJIUIIMHA).
buosornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTranl.

benku Kak nmpupoHbIE BBICOKOMOJICKYJSIpHBIE coeanHenusd. [lepBuuHnas,
BTOpPUYHAS U TPETUYHAs CTPYKTypa OENKOB. XHMMHUYECKHE CBOWCTBA OEIIKOB:
TUAPOJIN3, ICHATYpalltsl, KAYeCTBEHHbIE PEaKIIUK Ha OCJIKU.

OKCHEpUMEHTAIBHBIE METO/Abl M3YYEHUS BEIIECTB U WX IPEBPALLCHUN:
HaAOJI0/ICHNEe M ONMHCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypaus OeIKOB
[IPY HarpeBaHUU, BETHBIE PEAKI[UU OEIIKOB.

BLICOKOMOJIeKyJIHpHLIe CoeINHCHUA

OCHOBHBIE TMOHSTUS XUMHH  BBICOKOMOJEKYJISIPHBIX  COEIUHECHUI:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUH, CPEIHSS
MosieKyasipHass macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYISPHBIX
COCAMHEHUN — MOJIMMEPU3AIIUS U TTOJTUKOHICHCAIIUS.

DKCIEepUMEHTAIbHBIE METOAbl M3YYEHUs BEIIECTB U HMX MPEBPAICHUIN:
O3HaKOMJIEHHE ¢ oO0pa3llaMd TMPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
macTMacc, KayuyyKoB.

MexnpeamMeTHbIe CBA3H.

Peanuzanuss MeXNpeaMETHBIX CBSI3€H MOpPU HU3YYEHUH OPraHUYECKOU
xumun B 10 KJacce OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHUE KaK OOUIUX
€CTECTBCHHO-HAYYHBIX TMOHSITUWA, TaK W TOHATHUH, SBISIOIINXCS CUCTEMHBIMU
JUISl OTZIEJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBbIE TIOHATHS: SBJICHHE, Hay4yHbIM (akT,
TUIIOTE3a, 3aKOH, TEOpHs, aHAIM3, CUHTE3, KiIaccu(puKaluus, NEepUOAUYHOCTD,
HaOJII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOACIUPOBAHNUE.

duszmka: Marepus, DSHEpPrHs, Macca, aToM, OJJCEKTPOH, MOJIEKYa,
HEPTeTHUUYECKUN YpOBEHB, BEIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3NYECKUE BETUYNHBI U €MHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTUYECKU AKTUBHBIE BemiecTBa (OETKH, YTIIEBOJbI, >KHUPHI,
dbepMeHTHI).

l'eorpadusi: MuHepanbl, TOpPHBIE TOPOABI, TOJE3HBIE HCKOMAEMEIE,
TOTUIMBO, PECYPCHI.



TexHonorus: IMUIOCBBIC TIPOAYKTHI, OCHOBBI PAIWMOHAJBHOI'O ITMTAHMA,
MOKOIIUC CPCACTBA, JICKAPCTBCHHBIC U KOCMCTHUYCCKUC IIPCIIapaThbl, MaTCPpHAJIbl
N3 UCKYCCTBCHHBIX U CHHTCTHYCCKHNX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XUMUHU

XUMUYECKHN 3JIeMEHT. ATOM. Sapo aroma, HM30TONBL. DJIEKTPOHHAs
000J104Ka. DHEPreTUuecKue ypoBHH, OAYPOBHU. ATOMHBIE OpOUTANIH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeiesieHUs IEKTPOHOB MO0 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DINEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

ITepuoanyeckuit 3akoH u Ilepuonuueckas cucremMa XUMHUUYECKHUX
sanemeHToB JI. WM. MengeneeBa. CBA3b NEPUOJUYECKOTO 3aKOHA U
[lepuoanueckont cucreMbl xumuyeckux isnemeHTtoB JI. WM. MengeneeBa ¢
COBPEMEHHOM TEOpHEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB XMMHYECKHX DJIEMCHTOB M OOpa3yeMbIX MMM IPOCTHIX M CIIOXKHBIX
BEILIECTB IO TpyINlaM W MepuojiaM. 3HAYEHUE MEPUOJMYECKOTO 3aKOHa B
Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKas CBA3b. BUIbI XUMHUYECKOW CBA3U
(KoBaJIeHTHAsI HETOJIIPHAS U TOJISIPHAs, HOHHAS, MeTajlInueckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJEHTHONW XHUMHYECKOM CBS3M (OOMEHHBIM U JOHOPHO-
akienTopHslil). BogopoaHas cBsizb. BajieHTHOCTh. DIEKTPOOTPULIATEIIHHOCTD.
Crenenb okucieHus. MIoHbI: KAaTUOHBI U AHUOHBI.

BemecTtBa MOJIEKYJIDHOIO M HEMOJIEKYJSIDHOIO CTPOCHHMs. 3aKOH
IIOCTOSTHCTBA  COCTaBa  BEWIECTBA. [HUMNbI  KPUCTAUIMYECKUX  PEMIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMUECKON PEIIETKU.

[TonsAaTne 0 mucnepcHbIX cucteMax. ICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.
Maccosas 10151 BelecTsa B pacTBOpE.

Knaccudukanus  HeopraHMYEeCKUX  COCIMHEHMM. Homenknarypa

HCOPTaHNYCCKHUX BCHICCTB. ['eneTnueckass CBSI3b HCOPTaHNYCCKHUX BCHICCTB,
IMpUHAAJICKAIINUX K PA3JIMIHBIM KJIaCCaM.



Xumnueckas peakuud. Kriaccupukanuss XUMHUYECKUX peakluuid B
HEOPraHUYECKOM U OpPraHUYeCKON XMMHUU. 3aKOH COXPaHEHHUSI MacChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU MTPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3jiu4HbIX (aKTOPOB.
OOpatumble peaknuu. XUMUYECKOe paBHOBecue. DakToOpbl, BIUAIONIME Ha
COCTOSIHME XUMH4YeCKOro paBHoBecus. [Ipunnumn Jle Illarense.

3J’I€KTpOHI/ITI/I‘-IeCKaH AJUucconualms. CunbHbple U clla0ble QJICKTPOJIUTEI.
Cpe/:[a BOJHBIX paCTBOPOB BCIICCTB: KUCJIAd, HeﬁTpaﬂbHaﬂ, mej1o49Hasd.

OKHCIINTEIIFHO-BOCCTAHOBUTEIILHBIC PCaAKIHM.

OKCIEpPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB M WX IPEBPALLCHUN:
nemoHcTpauus Tabnun «l[lepuoanueckas cuctemMa XMMHUECKHUX 3J€eMEHTOB /.
N. MenneneeBay, H3y4eHHE MOJENEH KPUCTANIMYECKUX PEIIETOK, HAOIIOAEHUE
U OINHMCaHUE JIEMOHCTPALMOHHBIX U JIADOPATOPHBIX ONBITOB (Pa3IOKEHUE
IIEPOKCUAA BOAOPOJA B MPUCYTCTBUM KaTaJIM3aTOPa, OIPEIEICHUE CPEIbl
pacTBOPOB BEILIECTB C ITOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOPa, PEaKLUU
MOHHOTO0 OOMEHa), MPOBEACHHE MPAKTHUUECKOW paboThl «BiusHue pazaudHbIX
(aKkTOpPOB Ha CKOPOCTh XMMHUYECKOU PEaKIIHI.

PacuétHrle 3amaun.

Pacu€Tel 1moO ypaBHEHMSAM XHMHYECKUX pPEakUUi, B TOM YUCIE
TEPMOXUMUYECKUE PACUYETHI, pACUYETHI C HCIOJIB30BAHUEM IOHATHUS «MacCOBast
J10JIsI BELECTBAY.

Heopranuuyeckass xumust

Hemeranner. Ilonoxenue HemeraiuioB B llepuoguueckonl cucreme
xuMuueckux anemeHToB JI. Y. MenzaeneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
dusznyecKkre CBONCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIOB (Ha MpUMEpe
KHUCIIopoa, cepsl, pochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEUIIINX HEMETAIOB (TaJIOT€HOB, CEPHI, a30Ta,
docdhopa, yriIepoga HW  KpeMHHS) M HUX  COCIUHECHHH  (OKCHJIOB,
KHCJIOPOJICOJICPIKAIITUX KUCIIOT, BOJAOPOAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnbl.  Ilomoxxenue  mertammoB B [lepuoamyeckor  cucreme
xumuueckux anementoB JI. M. MenneneeBa. (OcCOOEHHOCTH CTPOCHHS
AJIEKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OOmme (Qu3ndyeckue CBOMCTBA



MeTauioB. CIUiaBel  METaJJIOB. QHGKTpOXHMI/I‘IeCKI/Iﬁ paa HaHpH)KGHI/Iﬁ
MCTAJIJIIOB.

XUMHUYECKHE CBOMCTBA BaXHEUIIINX METAJJIOB (HATPUH, KAJIUM, KaJIbIIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, XKeJI€30, ME/Ib) U UX COCTMHEHUH.

O6mume crocoObl OTy4YeHHs] MeTasuioB. [IpuMeHeHe MeTaioB B ObITY U
TEXHHUKE.

DKCIIepUMEHTANIbHBIE METOAbl M3YYCHHUS BEIISCTB M HMX IMPEBPAIICHUI:
W3YUYeHHUE KOJUICKIIMH «MeTaJlIbl M CIUIaBbI», 00pa3lioB HEMETALIOB, PEIICHHE
AKCIICPUMEHTAIBHBIX 3aJ1ad, HaOJIOJICHHE M ONMHCAaHHE JEMOHCTPAIMOHHBIX H
7a00paTOPHBIX  OMBITOB  (B3aUMOJCHCTBHME THUAPOKCHAA  ATIOMUHHUS  C
pacTBOpaMH KHCJIOT | IIEJoYed, KAa4eCTBEHHBIC pEaKIMi Ha KaTHOHBI
METaJJIOB).

Pacuérurlie 3agaun.

Pacuétpl Maccel BemecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJIUYECTBY
BEIIeCTBAa, Macce MM 00BbEMY OIHOTO M3 YYacCTBYIOLIUX B PEAKIUU BEIIECTB,
pacu€rbl mMacchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIIU
OJTHO W3 BEIIIECTB UMEET MPUMECH.

XuMud 4 )KU3Hb

Ponb xumun B o0ecrieueHny SKOJ0rnYeCKOM, YHEPreTUYECKON U MUIIEBOI
0€30MacHOCTH, Pa3BUTHUH MeAUIUHBL. [loHATHE O Hay4YHBIX METO/JaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpencraBnenuss 00 OOUMX HAYYHBIX NPHUHIMIAX [POMBILIIEHHOTO
MOJIyYEHHUSI BAXKHEUILNX BEILIECTB.

YemoBek B MHUpPE BEIIECTB M MAaTEPHAIOB: BaXKHEUIINE CTPOUTEIIBHBIC
MaTepuanbl, KOHCTPYKIIMOHHBIE MaTe€pHallbl, KpacKH, CTEKJIO, KepaMuKa,
MaTepuaibl U SJCKTPOHUKH, HAHOMATEePHAIIbI, OPraHUYeCKUEe U MUHEPaTbHBIC
ya00OpeHus.

XuMHsI ¥ 370pOBhE YEJIOBEKa: MPaBWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npernaparoB, MpaBuiia OE30MacHOr0 HCIOJIb30BAHUS TPENapaToB OBITOBOM
XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIe CBSI3HU.

Peanuzanuss MeXNpeAMETHBIX CBSI3eM TPH  W3YYEHUH OOImIeH U
HEOpranndeckod xumuu B 11 Kiacce ocylIecTBIISIETCS YEpe3 HMCIOJIb30BAHHE



KakK 06HII/IX CCTCCTBCHHO-HAYYHBIX HOH)ITI/Iﬁ, TaKk H HOHHTHﬁ, ABJIIIOITUXCS
CUCTCMHBIMH JI1 OTACIBHBIX IIPCAMCTOB CCTCCTBCHHO-HAYYHOI'O IIHUKJIA.

OO01ue ecTecTBEeHHO-HAYYHBIC TTOHATHS: HAyYHBIH (haKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHAIN3, CHHTE3, KiIacCUu(UKamus, IepUOJUIYHOCTh, HAOII0ACHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, UBMEPEHUE, SIBJICHHUE.

dusuKa: mMatepus, dSHEPrus, Macca, aToM, DJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOIl, PaJWOaKTUBHOCTb, MOJIEKYJAd, DHEPreTUYECKUN YpPOBEHbD,
BCIIIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, (HU3UUYCCKHE
BEJIMYMHBI U €JUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opranmsMm, OSKOCHCTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

I'eorpadusa: wmuHepanbl, TOpHbIE MOPOABI, IOJIE3HBIE HCKOIMAEMBbIE,
TOILIMBO, PECYPCHI.

TexHonorus: XUMHUYCCKas MMPOMBINIJICHHOCTD, MCTAJLIIyprusi,
IIPON3BOACTBO CTPOUTCIIBHBIX MaTcpuaIoB, CEIBLCKOXO031CTBEHHOE
IMpOn3BOACTBO, muImeBas IMPOMBIINIJICHHOCTD, (bapMaI_IeBTI/I‘-ICCKaSI

IMPOMBINIJICHHOCTD, ITPOU3BOACTBO KOCMETUUCCKUX IIPCIIapaToB, IIPOU3BOJACTBO
KOHCTPYKIMOHHBIX MaTCpHUuaoB, OJICKTPOHHAsA IMPOMBINIJIICHHOCTD,
HAaHOTCXHOJIOT'NH.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUSA ITPOT'PAMMEBI 110
XNUMHNHN HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOEHUS
00yyYaroImMUMHUCA TMPOrpaMM CpPeAHEro o001iero oOpa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHbIM M MpeaMeTHbIM). HayuyHo-meToguueckoil OCHOBOW ISt
pa3pabOTKH MIaHUPYEMBIX PE3yJIbTaTOB OCBOCHHS IPOrPAMM CPEIHETO OOLIETO
00pa3oBaHUsI SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTtBercTBUM C CUCTCMHO-ACATCIIbBHOCTHBIM IIOJAXOJA0OM B CTPYKTYpPC
JIMYHOCTHBIX PEC3YJIbTATOB OCBOCHUA IMPCAMCTA «XuMHUs» Ha YPOBHE CPpCOAHCTO
O6HI€FO 06p3.30BaHI/ISI BBIACJICHBI CJICAYOIHNC COCTABJIAOIINC!

OCO3HAaHUC O6y‘{aIOHII/IMI/IC}I pOCCHﬁCKOﬁ Fpa}K,HaHCKOﬁ NICHTUYHOCTH —
IFOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOATCIbHOCTH U CAMOOIIPCACICHUIO,

HaJINn4uc MOTHBAIIUHN K O6y‘{CHI/IIO;

I[eJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHMX YOEXKICHHH JIMYHOCTU Ha
OCHOBE KIJIFOUEBBIX IIEHHOCTEH M HCTOPHYECKUX Tpaauliuidi 0a30BON HayKH
XUMUH;

TOTOBHOCTH U CIIOCOOHOCTH 06yqa}01111/1xc;1 PYKOBOACTBOBATLCA B CcBoOEH
ACATCIbHOCTH NCHHOCTHO-CMBICJIOBBIMHU YCTAHOBKAaMU, ITPHUCYIIIUMHA HGJ’IOCTHOﬁ
CHUCTCMC XUMHNYCCKOI'O O6paBOBaHI/IH;

HaJIMYUC IIPaBOCO3HAHUA AKOJIOTUYECKOM KYJIbTYPBI H CITOCOOHOCTH
CTaBUTb LCJIHU U CTPOUTDH )KU3HCHHBIC ITIJIAHBI.

JIn4HOCTHBIE PEe3yibTaThl OCBOCHMSI MpEAMETa « XUMUSD JTOCTUTAIOTCS B
CIMHCTBE YYEOHOW U BOCIUTATEIHHON JEATEILHOCTH B COOTBETCTBHUHU C
T'YMAaHUCTHYECKUMH, COIMOKYJILTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMHU
IIEHHOCTSIMU U U7aJIaMH POCCUICKOTO IPaKIaHCKOTO OOIIECTBA, TPUHITHIMA B
o0IecTBe HOPMaMH U MPABUIIAMHU MOBEACHHS, CIIOCOOCTBYIOIIMMH MPOIIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
00yyarommxcs.

JIn4HOCTHBIE PE3YyJIbTATBl OCBOEHUS TMpeaMeTa «XUMHS» OTPaAXKaIOT
c(hOPMHUPOBAHHOCTh OMBITA TMO3HABATEILHOW M MPAKTHUYECKON EATeIIbHOCTH
00yyJaromuxcsl Mo peaau3aluy NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTH:



1) rpax1aHCKOTO BOCIIMTAHMS:

OCO3HaHUsi  OOy4YaloIIMMHCS  CBOMX  KOHCTUTYLIMOHHBIX TIpaB H
00s13aHHOCTEM, YBa)KEHHUA K 3aKOHY M MPABOIOPSIIKY;

MPEJCTABICHUS O COLMAIBHBIX HOPMax M MPaBUJIAX MEXJIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTUBE;

TOTOBHOCTA K COBMECTHOM TBOp‘-IGCKOﬁ ACATCIIBHOCTH IIPU CO3JaHUU
yLIe6HI>IX IMPOCKTOB, pCHICHHUHU y‘{e6HLIX H II03HAaBaTCJIBHBIX 3aJa4, BbIIIOJTHCHHNN
XUMHUYCCKHX IKCIICPUMCHTOB,

CIIOCOOHOCTH TOHUMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY H
apryMEHTHI IPYTUX TMPU aHATN3€ PA3TUYHBIX BUJOB YUEOHOU NIEATeThHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS

IIECHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OT€YECTBECHHON XHMMUHU,;

YB)XEHUS K MPOLECCY TBOpYECTBA B OOJACTH TEOPUU U MPAKTHUECKOIO
IPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKH €CTh PE3yJbTaT
JUIATENbHBIX ~HAOMIOJEHUI, KPOMOTIMBBIX JKCHEPUMEHTATbHBIX IOHMCKOB,
MNOCTOSIHHOTO TPY/J1a YUYEHBIX U MPAKTUKOB;

VMHTEPECAa U MO3HABATEIIBHBIX MOTHMBOB B NOJYYEHUHM H MOCIEAYIOIIEM
aHanuze  uHGOpPMALMM O  TEPEAOBBIX  JOCTHKEHUAX  COBPEMEHHOMU
OTE€YECTBEHHON XUMMHU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO NTOBEICHUS,

CIIOCOOHOCTH  OIIEHUBATh CHUTyallud, CBSI3@HHBIE C XUMUYECKUMU

SABJICHUSAMHA, U IPUHHUMATb OCO3HAHHBIC PCIICHUS, OPUCHTHPYSACh HA MOPAJIbHO-
HPaBCTBCHHLIC HOPMBI 1 ICHHOCTH,

TOTOBHOCTHM OLIEHUBAaTh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBApPHUILEH C
NO3ULMKA HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE MOCHEACTBUN 3THUX
MOCTYIIKOB;

4) gpopmMupoBaHHS KYJIbTYPHI 310POBbS:

MOHUMAHMS IIEHHOCTEW 3J0pOBOr0 U 0Oe30MmacHoro olpasza JKHU3HU,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOILIEHUSI K COOCTBEHHOMY (DU3UUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHuss mpaBuil 0e30MacHOro OOpalleHusi C BEIIeCTBaMU B OBITY,
MIOBCEHEBHOM KU3HU U B TPYA0BOMH JESITEIBHOCTH;



NOHUMAaHUSl LIEHHOCTH TMpaBWJ WHIAMBUIYATIbHOTO M KOJJIEKTUBHOTO
0€30MacHOro0 TOBEACHUS B CHUTYyalUsX, YTPOXKAIOIIUX 3J0POBBI0 M KU3HU
JIIOJIEH;

OCO3HAaHMSI  MOCJIEACTBUM W  HEOPHUATUS  BPEAHBIX  MPHUBBIUEK
(yrmoTpeOeHus aKoToJIsl, HAPKOTUKOB, KypeHHs);

5) TpyA0BOI0 BOCIIUTAHMSA

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  Yy4e€OHO-HUCCIEI0BATEIbCKOM
NESTENHbHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPUYECKOM W JPYrHMX BHJIAX
JEATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYaCTHE B PEIICHUM TPAKTUYECKUX 3a]1a4y
COI[MAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpPECA K MPAKTUYECKOMY HM3YUYEHHI0 Mpodeccuidl pa3aIuvyHoro pojaa, B
TOM YHUCJIE€ HA OCHOBE MPUMEHEHUS MIPEAMETHBIX 3HAHUI 110 XUMUH;

YBOKEHMS K Tpyay, JIOAAM TpyAa M pe3yJbrataM TpPYIOBOU
NEeATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBHIYaIbHOM TpaeKTOpUU
oOpazoBanusi, Oyaymieit nmpodeccnn u peanu3anud COOCTBEHHBIX KXU3HCHHBIX
TUTAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HHTEPECOB
U IoTpedHOCTeN 00111eCTBa;

6) 3K0J10rM4YeCKOro BOCIIUTAHMS:

9KOJIOTMYECKHU 1LI€J1eCO00Pa3HOr0 OTHOLIECHUS K MPUPOJIE, KaK UCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS TJIO0AIBHOIO XapakTepa 3KOJIOTMYECKUX MpoOJieM, BIIMSHHS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLUATBHOU CPEAbL;

OCO3HaHUus1 H€O6XOI[I/IMOCTI/I HUCIIOJIB30BaHUA I[OCTI/I)KGHI/Iﬁ XUMHUU I
PEUICHUA BOIIPOCOB PAIMOHAIBHOI'O ITPUPOAOIIOIIBL30BAHMA,

AKTUBHOTO HENPHUATHS JCUCTBUU, MPUHOCIIIUX BpEI OKPYKaIOLIEH
MPUPOJIHON CpeJie, YMEHHUS ITPOTHO3UPOBATh HEOJArONMPUSATHBIE KOJIOTHYECKHE
MOCJIEACTBUSA MPEANPUHAMAEMbIX JEUCTBUM U NIPEIOTBPALIATH UX;

HAIMYHAS ~ PA3BUTOTO  JKOJIOTMYECKOTO  MBIINIICHUS, OKOJOTHYCCKOM
KYJBTYpPBI, OIBITa JEATEIHHOCTH JKOJOTUYSCKOW HAMPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATBCS MU B ITO3HABATEIHHONW, KOMMYHHUKATUBHOM M COIMATIBLHOU
NPAaKTHKE, CHOCOOHOCTH W YMCHHsI aKTUBHO MPOTHUBOCTOSTH HJCOJOTHUU
xemodoOuu;



7) 1eHHOCTH HAYYHOI0 NO3HAHUSI:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMAaHUSl CHeU(PUKH XHUMHM KaK HAayKH, OCO3HaHUs €€ poju B
dbopMHUpPOBAHUHY PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, CO3IaHUH 1IETOCTHOTO
MPEeICTaBICHUs 00 OKPYIKaIOIIEeM MHUPE KaK O €IMHCTBE IPUPOJIBI U YEIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUU MPOOJIeM COXPaHEHHS
IIPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B OCOO0OM 3HAYMMOCTA XUMHUHU JJIS COBPEMEHHOM
UUMBWIM3ALMKU: B €€ T'yMaHHUCTUYECKON HAaNpaBICHHOCTH M Ba)XXHOW pOIM B
CO3/JaHUM HOBOM 0a3bl MaTepUabHOW KYJbTYPhI, PEIICHUU TJI00ATbHBIX
npoOJieM YCTOMYHUBOTO Pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOM,
MUIIEBOM U DKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUM  MEAUIIUHBI,
o0ecrneyeHnr YCIOBUM YCIEITHOTO TPyAa U KOJIOTHYECKH KOM(POPTHOM KU3HU
Ka)kJI0TO 4JICHa OOIIECTBA;

eCTeCTBeHHO—HaquOﬁ rpaMOTHOCTHU: IIOHHMMAaHus CYHNIHOCTH METOO0B
ITIO3HaHMUs, HCIIOJIb3YCMBIX B CCTCCTBCHHBIX HayKax, CIIOCOOHOCTH
HUCIIOJIB30BATh IIOJIYYACMBIC 3HAHHA MOJIA dHAJIW3a H OOBSCHECHUS SBIICHUM
OKpPYyXKaromiero MHupa MU IIPOUCXOIAININX B HEM PI3M€H€HI/II>1, YMCHUA ACJIATH
00OCHOBAHHBIC 3aKJIOYCHHS Ha OCHOBE HAaY4YHBIX (1)aKTOB Hn HMCIOMIMNXCA
JaHHBIX C LCJIbIO ITOJIIYYCHHUA JOCTOBCPHBIX BBIBOIOB,

CITOCOOHOCTH CaMOCTOSITEJILHO HCIOJIBL30BaTh XMMHYECKHE 3HAHUS JJIA
PCUICHUA HpO6J’I€M B PCAJIbHBIX JKU3HCHHBIX CUTYallHUAX,

HHTCPCCA K IIO3HAHUIO U HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH,

TOTOBHOCTH U CIOCOOHOCTH K HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IIOJIyYCHUIO HOBBIX 3HAHUW TO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K  OCOOCHHOCTSM  Tpyda B  pa3lIW4HbIX  cdepax
po(ecCHOHaTBLHOM AESITEIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yabTaThl OCBOSHUS YYEOHOTO mMpeaMeTa «XUMUsD)
Ha YPOBHE CPEAHET0 00111er0 00pa30oBaHUs BKIIOYAIOT:



3HauuMble  JUIsI  (QOPMHUPOBAHUSA  MHMPOBO33PEHMsI  OOydaroUIUXcs
MEXAMCLUIUIMHAPHBIE (MeXIIpeMETHBIE) oO0I1IeHayYHbIE HOHSATHS,
OTpaXarolllie IIeJIOCTHOCTh HAay4YHOM KapTHHBI MUpa U CHEHU(PHUKY METOJI0B
NIO3HAHUSA, MCIOJb3YEMBIX B ECTECTBEHHBIX Haykax (MaTepus, BEIECTBO,
SHEprusi, SIBJICHHUE, IMPOLECC, CUCTEMAa, Hay4HbI (DaKT, MPHUHIMI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIeOBaHUE, HAOJIOJEHHE, W3MEpEHue,
SKCIIEPUMEHT U JPYTHE);

YHUBEPCAIbHBIC y4eOHbIe JNEUCTBUS (mo3HaBaTeNbHbBIE,
KOMMYHUKATHBHBIE,  PETyJATHBHBIE), oOecneunBaromme (QopMUpOBaHUE
(yHKUMOHATBHOM IPAMOTHOCTH M COLIMATIBHON KOMIETEHIIMU 00yYaronnxcs;

CIIOCOOHOCTBD 00yUaroIMnXCst HUCHOJIL30BATh OCBOEHHBIE
MEKIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKME 3HAHUS W  YHHUBEPCAIbHBIE
y4eOHbIC IEUCTBUS B MO3HABATEILHON U COIIMATILHOM MPAKTHUKE.

MeranpeaMeTHbI€ PE3YJIbTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAJIbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMU
JIEHCTBUSIMU.

OBjlalecHHMe  YHHUBEPCAJIBHBIMH  Y4eOHBIMH  IO3HABATEJbHBIMHU
NeMCTBUAMMU:

1) 0a30Bble JJOrNYeCKHe IeHCTBHS:

CaMOCTOSITENIBHO ~ (pOPMYJIMPOBATh U AKTyaIU3UpPOBaTh Ipodiemy,
BCECTOPOHHE €€ paccMaTpUBATh;

OIIPCACIIATL LCJIU ACATCIIBHOCTHU, 3aJaBasA IIApaMCTPbl WU KPUTCPHUU HX
AJOCTUKCHUA, COOTHOCHUTHL PEC3YyJIbTATbl MOCATCIBHOCTH C IIO0CTABJICHHBIMHA
OCIAMMU,

MCII0JIb30BaTh MIPU OCBOCHUU 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBLJICJISITh XapPaKTEPHBIC MIPU3HAKU MOHATUN W YCTAaHABJIMBATh UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE TTOHATHS IS OOBICHCHUS OTIACIbHBIX (PaKTOB
U SIBJICHUM;

BBIOMpaTh OCHOBAaHHUS W KPUTEPUHU I KiIacCU(UKAIUM BEIISCTB U
XAMUYECKUX PEAKIIHI;

YCTaHABJIMBATh IPUYUHHO-CIECACTBEHHBIE CBSI3M MEXKIAY H3Yy4YaeMbIMU
SIBJICHUSIMU,



CTPOUTH JIOTHYECKUE pacCyXIeHus (MHAYKTUBHBIC, IEAYKTHUBHBIEC, IO
AQHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B PACCMATPUBAEMBIX
SIBIICHUSX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

OPUMEHSITh B  NPOLIECCE TMO3HAaHMS, HCIOJIb3yEMbIE B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MNpPeoOpa3oBBHIBATH  MOJIEIbHbBIE
NpEACTaBICHUS — XUMUYECKHMH 3HAaK (CMMBOJ) »3JIEMEHTa, XHUMHYECKas
dbopMmyna, ypaBHEHHE XHUMHYECKOW pEaKIMd — TMpPU pENieHUH Y4IeOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 33J]1ay, MPUMEHITh HA3BAHHBIC MOJCIIbHBIC
MpeACTaBICHUS I BBISABICHUSI XapaKTEPHBIX MPU3HAKOB U3YUaE€MbIX BEIECTB
Y XUMUYECKUX PEaKIUH.

2) 0a3oBbIe MCCIeI0BaATEIbCKUE TeHCTBHUA:

BJIaJICTh OCHOBAMHU METOJ0B HaYyYHOI'0O IMO3HAHUS BEIIECTB U XUMUYECCKUX
pEeaKLHnii;

(GopMynupoBaTh LEIM M 3aJadyd  MCCIEAOBAaHHUSA, HCIOJb30BaTh
MOCTABJICHHBIE M CAMOCTOSITEIbHO C(POPMYIHPOBAHHBIE BOMPOCHl B KAaUECTBE
WHCTPYMEHTA MO3HAHUSA U OCHOBBI AJ11 (DOPMUPOBAHMS THUIIOTE3BI 11O POBEPKE
IIPAaBUJIBHOCTH BBICKA3bIBAEMbIX CYXKJICHUM;

BJaJICTh HAaBBIKAMHM CaMOCTOSTCIIBHOIO IUIAHUPOBAHUS W IPOBEICHUS
YUEHHYECKUX DKCIECPHMMEHTOB, COBEPIICHCTBOBATh YMCHHS HaONIOJaTh 3a
XOJOM  IpoIiecca, CaMOCTOSTEIbHO IPOTHO3UPOBATH €ro  pe3yJbTar,
dbopMymupoBaTh 0000IIEHHS W BBIBOJbI OTHOCHTEIBHO JOCTOBEPHOCTH
pe3yIbTaTOB MCCIICAOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJICITAaHHON
pabore;

npuOOpeTaTh OMBIT YYCHHUUECKOW MCCIIENOBATENbCKON W IMPOEKTHOM
NESITETHHOCTH, TPOSIBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IIOMCKY METOJIOB PEUIEHUS] NMPAKTUYECKUX 3a7ay, NMPUMEHEHHIO Pa3JIUYHBIX
METOJIOB TO3HAHUA.

3) paGora ¢ uHpoOpManHen:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHMKAX HHPOpManuu (HAy4HO-
NOMyJIsipHasl JINTepaTypa XHUMHYECKOIO COAEP)KaHHs, CIPaBOYHbIE MOCOOUS,
pecypcbl UHTEepHETa), aHAIU3UPOBATh MH(POPMALIMIO PA3IUYHBIX BUJIOB U (pOpM
IPEACTAaBIICHUs,  KPUTHYECKHM  OLIGHMBaTh €€  JOCTOBEPHOCTb U
HENPOTUBOPEYUBOCTb;



(OpMyIMpPOBAThH 3aIIPOCHI M IPUMEHSTh Pa3JIMYHbBIC METO/IbI IIPU ITOUCKE U
otbope wuHPOpPMAIMK, HEOOXOJAMMOM I BBIMOJHEHUS YYEOHBIX 3ajad
OIPEACIIEHHOTO THUIIA,

IPUOOPETATh OMBIT MCIOJIB30BAHUS UHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U PA3JIUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (OpMy MpeacTaBiICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYUYHBIM S3bIK B KadyeCTBE CpeACTBAa Ipu padbore ¢
XUMHUYECKON HWH(pOpMaLuel: NPUMEHATh MeEXNpeaMeTHble ((u3nyecKkue u
MaTeMaTUYecKue) 3HaKu HM  CHMBOJBL,  (opmynsl, abOpeBHATYpHI,
HOMEHKJIATYpY;

HUCIIOJB30BaTh H HpeO6paSOBBIBaTB 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA
HarjiIsiaHOCTH.

OBJIaIICHHe YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMH I[eﬁCTBHHMH:

3a/1aBaTh BOIPOCHI IO CYLIECTBY OOCYKJaeMOM TEMBbI B XOJ€ Auaiora
W/WIN JUCKYCCUM, BBICKA3bIBaTh WJIEH, (HOPMYJIUPOBATh CBOM MPEHAJIOKEHUS
OTHOCHUTEJBHO BBINIOJIHEHUS MTPEUIOKEHHON 3aa4H;

BBICTYIIATh C IMPE3EHTAlMEN pe3yJIbTaTOB NO3HABATEIbHOMN JIEATEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAaMHU IpHU
BBINIOJIHEHUHM XHMHMYECKOIO JKCIEPUMEHTAa, MpPaKTUYECKOH paboThl IO
UCCJIEIOBAHUIO CBOMCTB M3Y4YaeMbIX BEILIECTB, pealn3aluy y4eOHOTo MPoeKTa U
(GbopMyIMpPOBaTh BBHIBOJBI MO pe3yJibTaTaM MPOBEAEHHBIX HCCIECIOBAHUN MyTEM
COTJIacOBaHUS MO3UIIMI B X0J1€ 00CYX ACHHUS U1 OOMEHA MHEHHUSIMH.

Og1aleHUe YHUBEPCAIbHBIMH PeryJssTHBHBIMH J1eHCTBUSMM:

CaMOCTOSATENILHO IIAHUPOBAaTh W OCYIICCTBIIATH CBOIO ITO3HABATEIIBHYIO
NESATEIBHOCTD, ONMpeneisiss e€ IeNM W 3a/Jadd, KOHTPOJIHMPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh IpeJylaraéMblii  aJTOPUTM JEHCTBHHA TPHU
BBITIOJTHEHUN YYEOHBIX M HCCIENOBATeIbCKUX 3a7ad, BBIOMpaTh Hambolee
3¢ (EKTUBHBIN CHOCOO WX pPEImICHHUs ¢ y4ETOM MOJIYYSHHS HOBBIX 3HAHUU O
BCIIIECTBAX M XUMHUYCCKHUX PEAKITUSX;

OCYHICCTBJIATH CaAMOKOHTPOJIb cBoeH ACATCIIBHOCTHU Ha OCHOBC
caMoaHa/In3a U CAMOOLCHKH.

HPEIMETHBIE PE3YJIBTATDBI



10 KIIACC

[IpeameTHble pe3yabTaThl OCBOEHUA Kypca «OpraHvueckas XUMUS»
OTpaXaroT:

c(hOPMUPOBAHHOCTh MPEJACTABICHUNA O XUMHUYECKOW COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPa, POJIM XUMHUU B TIO3HAHUU SIBJICHHM
opupoAbl, B (POPMUPOBAHUM MBILUIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(YyHKUHMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOW JIsi PEIICHHS] MPAKTUYECKUX
3alad U DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOILIEHHUS K CBOEMY 3I0pPOBBIO U
IPUPOIHOU CpEAC;

BIAJCHUE CUCTEMOM XMMHYECKMX 3HAHMM, KOTOpas BKJIOYACT:
OCHOBOIOJIArarolue MOHATHS (XMMMUYECKUN D3JIEMEHT, aTOM, JJIEKTPOHHAas
o0oJlouka aToMa, MOJEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHULATEIbHOCTD,
XUMHUYECKas CBsI3b, CTPYKTypHas Qopmyia (pa3BEpHyTas U COKpalEHHas),
MOJIb, MOJISIpHas  Macca, MOJIAPHBIA  OO0BEM,  YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHAIbHAS TPYMIa, paauKall, HU30Mepus, H30MEpbl, TOMOJOTUYECKUHN
P, TOMOJIOTH, YIJIEBOJOPOJBI, KUCIOPOA M a30TCOJAEpIKAIIUE COCIUHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHMUS);
TEOPUH U 3aKOHBI (TEOpHs CTPOCHHUs opraHndeckux Bemects A. M. bytieposa,
3aKOH COXPaHEHHsI MAcChbl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMHH; MHPOBO33PEHUYECKUE 3HAHUA, JICKAIIUE B OCHOBE ITOHUMAHUS
OPUYUHHOCTH M CUCTEMHOCTH XHMHYECKUX SIBIICHUH, (PaKTOIOrHYecKue
CBEJICHMsI O CBOMCTBaX, COCTaBe, MOIYYEHHMM M O€30IIaCHOM HCIOJb30BAaHUU
BOXHEHMIINX OpPraHMYECKHUX BEUIECTB B OBITY U NPAKTUYECKOW AEATEIbHOCTH
4eJI0BEKA,

c(hOpMHUPOBAHHOCTh YMEHUI BBISIBIATH XapaKTepHbIE NMPU3HAKU TOHITHH,
YCTaHABIIMBaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS
IIpU OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPALCHUN OPTAaHUYECKUX COEIUHEHHUI;

c(hOpMHUPOBAHHOCTh YMEHHUI HCIOIB30BATh XUMUYECKYIO CUMBOJIUKY JJIS
COCTaBJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyaT OpraHMYeCKMX BEIIECTB M YPaBHEHUH XHUMHYECKUX PpEaKIIHid,
V3TOTABJIMBATh MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB I WUTIOCTPALUHA UX
XMMHUYECKOT0O U MPOCTPAHCTBEHHOTO CTPOCHUS,



c(hOpMHPOBAHHOCTh yMEHUM yCTaHaBJIUBATh NPUHAIIEKHOCTD
U3YUYEHHBIX OpPraHMYECKHWX BEIIECTB [0 HX COCTaBy M CTPOEHUIO K
onpeneI€HHOMY KJIacCy/TpyIIe COeIMHEHHH (YIJIeBOJOPOAbI, KHUCIOPOJ U
a30TCoJepKallNe COEAMHEHNS, BBICOKOMOJIEKYISIPHBIE COCIMHEHUS ), 1aBATh UM
Ha3BaHus 1o cucremarndeckoi HomeHkiarype (IUPAC), a Takke NpUBOJIUTH
TPUBHAJIBHBIE HA3BAHUSl OTHAEJIbHBIX OpPraHUYECKUX BEHIECTB  (ATHUJIEH,
NPONWICH, alleTWIeH, STWICHIJIUKOb, TIulepuH, QeHon, dopmanbaerus,
aleTanb/IeTu]l, MypaBbuHas KHUCJIOTA, YKCyCHasi KHUCJIOTa, OJICMHOBAsl KUCJIOTA,
CTeapHHOBAas KUCJIOTA, TJII0K03a, (PPYKTO3a, Kpaxmall, HEeJUII0JI03a, TJIULHH);

c(hOpPMUPOBAHHOCTh YMEHHS OIPEACIATh BUJBI XUMHYECKOMW CBSA3U B
OpraHUYECKUX COCIMHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOpMHUPOBAHHOCTh YMEHHUS NPHUMEHSTh MOJOXKEHUS TEOPUU CTPOCHHUS
opranuveckux BemectB A. M. byriepoBa myis 0oObACHEHHS 3aBUCHMOCTH
CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHHUS MAacChl
BEILECTB;

c(OpMHPOBAHHOCT, YMEHUH XapaKTEepPU30BaTh COCTaB, CTPOCHHE,
bU3HYECKUE U XMMHUYECKUE CBOMCTBA THUITMYHBIX INPEICTABUTEIICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BeEIIeCTB (METaH, 3TaH, STHIICH, NPOIUJICH, alleTHJICH,
oyranuen-1,3, metunOyraauen-1,3, 6€H30/1, METAHOJ, 3TAHOJ, YTUICHTJIUKOJIb,
TIHIEPUH, GEHO, aleTalbJACTH/I, MypaBbHHAs U YKCYCHAash KHUCJIOTHI, TJIFOKO3a,
KpaxMajl, IIeJUTI0JI03a,  aMHHOYKCyCHas  KHCJIOTa),  HJUIIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXKIy HHUMH YPaBHEHUSMH COOTBETCTBYIOIINUX
XUMUYECKUX PEAKITUI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpMHPOBAHHOCTh YMEHHUS XapaKkTepru30BaTh HUCTOYHUKH
YIJIEBOJIOPOJIHOTO ChIpbsl (HE(Th, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI HUX
nepepaboTKU U MPAKTUYECKOE MTPUMEHEHHUE MTPOIYKTOB MEPepadbOTK;

c(OpMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYHMCIECHUS IO XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMaA, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MIPOIYKTa
peaklM MO H3BECTHBIM Macce, O0OBbEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEILIECTB MWJIM MPOAYKTOB PEAKIINH);

c(hOpPMHUPOBAHHOCTh YMEHUM BIIQJIETh CUCTEMOW 3HAHUN OO0 OCHOBHBIX
METOAAX HAYYHOI'O MO3HAHMS, UCIIOJIb3YEMBIX B XUMHUU IPU U3YUYEHUH BELIECTB
U XUMHMYECKHX  sIBJIeHUH  (HaOmioJleHHe, UW3MEpeHue, HDKCIEPUMEHT,
MOJENUPOBAHUE), HCIOJIB30BaTh CUCTEMHbIE XHMHUYECKHE 3HAHUA JIS



IIPpUHATHUA pCHIGHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTyallUAX, CBA3AHHBIX C
BCIICCTBAMU U UX IIPUMCHCHUCM

c(OpMHPOBAHHOCT, ~ YMEHHUW  COOJIOJATh  MpaBWia  IOJIb30BAHUS
XUMHUYECKON TOCYJI0M M J1abopaTOpHBIM 00OPY/IOBaHHWEM, a TaKKe IMpaBUiia
oOparieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBITIOJIHEHUIO
71a060paTOPHBIX XUMUYECKUX OTIBITOB,;

c(OpPMUPOBAHHOCTh YMEHUHN IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN
HKCHEPUMEHT (TpeBpallleHus] OpPraHMYECKHUX BEIIECTB MPH HArpeBaHWUHU,
NOJlyuYeHUE OHTHJIEHA W U3YYCHHE €ro CBOWCTB, KAauyeCTBEHHBbIC pEaKlUu
OpPraHMYECKUX BEIECTB, JCHaTypalus OENKOB MNpPH HarpeBaHWU, IIBETHHIC
peakuuu OEJKOB) B COOTBETCTBHM C MPABWIAMHM TEXHUKH O€30MaCHOCTH MpU
oOpalieHn C BeIeCTBAMH U J1abOpaTOpHBIM 00OPYJOBaHUEM, MPEACTABISTH
pe3yNbTaThl XWMUYECKOTO JKCIEpUMEHTa B (QOpMe 3alucy ypaBHEHHH
COOTBETCTBYIOIIUX peaKuuid W (POPMYyITUPOBaTH BBIBOJIBI Ha OCHOBE IJTHX
pE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uH(popManuio, MOJIyYaeMyl U3 pa3HbIX HMCTOYHHUKOB (CpPEeACTBa MAacCCOBOM
uHopmanuu, laTepHeTr u apyrux);

chOpMHUPOBAHHOCTh yMEHHUM COOJIIOAaTh MpaBUiIa  AKOJOTHYECKU
IEJI€CO00pa3HOr0 TOBEACHUS B OBITY W TPYJIOBOM JESITEIBHOCTH B IEISAX
COXPAaHEHHMS CBOETO 3/I0POBbSl U OKPYXKAIOLIEHW MPUPOJHOU Cpebl, OCO3HABATH
OMAaCHOCTh BO3JIEUCTBUS HA >KUBBIE OPraHU3MbI OMPEACIIEHHBIX OPraHUYECKUX
BCILICCTB, MOHMMas cMbIci mokazarens I1JIK, moscHATh Ha mpuMepax CIIOCOOBI
YMEHBIIICHUS W TPEJOTBpAIICHUS HMX BPEIHOrO BO3JICUCTBUS HA OPraHU3M
YEJIOBEKA,

I 06yqa1011114xc;1 C OTpaHUYCHHBIMH BO3MOKHOCTAMU 3A0POBbSA. YMCHHC
IIPUMCHSATH 3HAHUSA 00 OCHOBHBIX AOCTYIIHBIX MCTOJAaX ITO3HAHHA BCHICCTB U
XUMHUYCCKHUX HBHCHHﬁ;

JUISL CHETBIX W CHA0OBUJAIIMX OOY4YaIONIUMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHudt JI. bpaing ans  3anucu
XUMUYECKUX HOpMYIIL.

11 KIIACC



[IpeameTHbie pe3ynbTaThl OCBOEGHUS Kypca «OOmas ¥ HeopraHuyeckas
XUMUSD» OTPAXKAIoT:

c(hOpPMUPOBAHHOCTh TIPEJACTABICHUN: O XHUMHYECKOH COCTaBIISFOIICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpa, POJIM XHUMHUM B TIO3HAHUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KYJIbTYpPhl JUYHOCTH, €&
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOAMMOW JIsi PEIICHHs] TMPAKTUYCCKUX
3alad4 U JKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3I0pPOBBIO U
MIPUPOJHOM CpEJIE;

BJIAJICHUE CUCTEMOM XHMHWYECKUX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOTIOJIATAIONINE MOHATHUS (XMMUYECKUN 3JIEMEHT, aToM, U30To1, s-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, WMOH, MOJIEKYJIa, MOJIb, MOJSIPHBIN 00BEM,
BAJICHTHOCTh, JJICKTPOOTPULIATENILHOCTD, CTEIEHb OKHUCJICHUS, XUMHUYECKAs
CBsI3b (KOBaJIE€HTHAs, MOHHAS, METAJUIMYECKasi, BOJOPOIHAS), KPUCTATUTMYECKas
peLIETKA, TUIIBI XUMUYECKUX PEAKIIHM, PACTBOP, SJIEKTPOJIUTHI, HEAIEKTPOJIUTHI,
3JIEKTPOJIMTUYECKAsE JTUCCOIMAIIMNS, OKHCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOM peakIuu, XMMHUYECKOEe PaBHOBECHE); TCOPUU M 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON auccolmanuu, nepuoandeckuii 3akod . 1. Menneneena,
3aKOH COXPaHEHHUS MACChl BEIIECTB, 3aKOH COXPAaHCHUS W IIPEBpalllCHUSA
SHEPIUU MPU XUMUUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUMN S3BIK
XAMHUH, MHUPOBO33PECHUYECKUE 3HAHUA, JICKAIME€ B OCHOBE ITOHHUMAHUSA
NPUYUHHOCTA W CHUCTEMHOCTH XHMHYECKUX SIBJICHUU, (PAKTOIOTHIECKUE
CBEJICHHSI O CBOMCTBAax, COCTaBE, MOJYYEHUU U OE€30MAaCHOM HCMOJb30BAHUU
BOKHEUIIINX HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU JIEATEIbHOCTU
YETIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHUI BBISIBIATH XapaKT€pPHbIE MPU3HAKU TOHITHH,
YCTAaHABJIMBAaTh HX B3aUMOCBA3b, HWCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHITHUS
IIPU OMMCAaHWH HEOPTaHUYECKUX BEIIECTB U UX MPEBPALCHUN;

c(hOpMHUPOBAHHOCTh YMEHUI HCHOJIb30BATh XUMUYECKYIO CUMBOJIUKY IS
coctaBieHusi GOpMyJ BEUIECTB W ypaBHEHUH XMMHUYECKUX pEaKIHii,
cuctematuyeckyto HomeHkinatypy (IUPAC) wu TpuBHaibHBIE Ha3BaHUS
OTJIETIbHBIX HEOPTAaHUYECKUX BEIIECTB (yrapHbIi ra3, yriIeKUCIbli ra3, aMMHUaK,
rai€Hasi U3BeCTbh, HETallI€HAs! U3BECTh, TUThEBAs COJA, TUPUT U APYTHUE);

c(OPMHUPOBAHHOCT, YMEHUW OMpPENENsATh BAJICHTHOCTh U CTENCHb
OKHCJIEHUSI XUMUYECKUX 3JIEMEHTOB B COCIAUHEHHSAX PA3JIMYHOIO COCTaBa, BUJ
XUMUYECKON CBSI3M (KOBAJEHTHAs, MOHHAs, METAJUIMYECKAas, BOJOPOJHAs) B



COCAUHEHUSX, THUI KPUCTAIMYECKOW PEIIETKA KOHKPETHOIO BEIIECTBA
(aToMHas, MOJIEKYJISIpHAsA, HOHHAS, METAJUTMYECKAs), XapaKTEP CPeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHNN;

c(hOpMHPOBAHHOCTh YMEHUU YCTaHaBJIUBATh MIPUHALJIEKHOCTD
HEOPTaHWYECKUX BEIIECTB MO WX COCTaBY K OMNPENCIEHHOMY KJaccCy/Tpymre
coeAMHEHU (MpPOCThIE BEIIECTBA — METAUIBI M HEMETalbl, OKCHUJIBI,
OCHOBAaHMS, KUCIOTHI, aM(OTEPHBIE THIPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHHMI PACKPHIBATh CMBICI MIEPUOIUIECKOTO 3aKOHA
JA. HW. MengeneeBa u  AEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOLIYIO,
OOBSCHUTENBHYIO U IPOTHOCTHYECKYIO (PYHKIUU;

c(hOpPMHUPOBAHHOCT, YMEHHH XapaKTEpU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKMX 0JJeMEHTOB |—4 mepuonoB Ilepronnueckoil cuCTEMBI
xumuueckux sneMentoB JI. M. MenneneeBa, UCHOIb3ys MOHATHUS «S-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPTETUYECKUE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTA HW3MEHEHHUS CBOMCTB XHWMHUYECKHUX DJIEMEHTOB M HUX
COCIMHECHUH 10 mepuojaM U rpynnaM [lepuoandeckor CUCTEMbl XUMHUYECKUX
anemeHToB Jl. 1. MeHnpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OIMHUCHIBATH) OOIIWE
XUMHYECKHE CBOWCTBA HEOPTaHWYECKHX BEHIECTB PA3IMYHBIX KIACCOB,
MOJTBEPKIATh CYIIECTBOBAHNE T€HETUUECKOW CBA3U MEX]y HEOPTaHUYECKUMU
BEIIECTBAMHU C MTOMOIIbI0 YPABHEHHUM COOTBETCTBYIONIUX XUMUUYECKUX PEAKIIUA;

c(OpPMHUPOBAHHOCTh YMEHUS KJIACCUPUIIMPOBATH XUMUUYECKUE PEAKIUH 110
Pa3IMYHBIM MPU3HAKaM (YHUCIY M COCTaBy pPEarupyroluX BEUIECTB, TEIIOBOMY
3pdeKTy peakiui, U3MEHEHUIO CTENICHEe OKUCIIEHUS 3JIEMEHTOB, 00paTUMOCTH
peaKLMH, YYaCTHIO KaTaau3aropa);

c(hOpMHUPOBAHHOCTh YMEHHUI COCTABIIATHh YPABHEHUS PEAKIIUNA Pa3TUIHBIX
TUTIOB, TIOJHBIE W COKpamEHHBIE YpaBHEHUS PEaKIMii HOHHOTO OOMEHa,
YUHUTHIBAS YCIOBUS, MPU KOTOPHIX 3TH PEAKIIMHA UIYT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHU MPOBOJUTH PEAKIIUN, TOITBEPIKIAIOIIHEC
KauyeCTBCHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH
OTMBITHEIM  TyTEM  HWOHBI, TMPHUCYTCTBYIOIIHE B  BOAHBIX  PACTBOpax
HEOPTaHUYCCKUX BEIICCTB;

c(hOpMHPOBAHHOCT, YMEHUW paCKpbIBaTh CYIIHOCTh OKHCIIHTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEAKIMA ITOCPEJICTBOM COCTABJICHHUS DSJIEKTPOHHOTO
OajlaHca 3TUX peaKInii;



c(OPMHUPOBAHHOCTh  yMEHUH  OOBACHATH  3aBUCHUMOCTb  CKOPOCTH
XUMUYECKON PpEaKIuu OT pa3IMdHbIX (PAKTOPOB; XapakTep CMEHICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ACUCTBUS (MIPUHIIUIT
Jle lllarenbe);

c(OPMUPOBAHHOCTh YMEHHI XapaKTepuU30BaTh XUMHUYECKHE IPOLIECCHI,
JeKalle B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUSI CEPHOM KUCIIOThI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUNA 00 OOMIMX HAyYHBIX NMPUHIHUMNAX U
9KOJIOTMYECKUX MPOOIEMaX XMMUYECKOT0 IPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHHUS C HUCIIOJIb30BAHUEM
MOHATHS «MAcCCOBast JI0JIsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIIEHUHN Ta30B
Opu XUMHYECKHX pEaKIMAX, MacChl BEIIeCTBA HIM 00bEMa Ta30B IO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM OO0bEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIMHM BEUIECTB, TEIUIOBOrO 3(d@eKxra peakuuu Ha OCHOBE
3aKOHOB COXPAaHEHHsSI MACChl BEUIECTB, MPEBPAILICHUS M COXPAHEHUS YHEPTHH;

cOpMUPOBAHHOCTh ~ YMEHHMM  COOMIOJAaTh  MpaBWiIa  IOJb30BaHUS
XUMHUYECKON TOCYyJ0M M J1abopaTOpHBIM 00OPY/IOBAaHHMEM, a TaKKe IMpaBUiia
oOparieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMHU IO BHITTOJHEHUIO
71a060paTOPHBIX XUMUYECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUHN IUIAHUPOBATh U BBINOJHATH XUMHUYECKUN
DKCIIEPUMEHT (pa3JIOkKEHUE NEPOKCUIA BOJOPOJA B IPUCYTCTBUH KaTaJIN3aTopa,
ONpENEIEHUE Cpepl PACTBOPOB BEIIECTB € IIOMOIIBIO YHHBEPCAJIBHOTO
UHAMKATOpa, BIMSHHE pPAa3IMYHBIX (PAKTOPOB Ha CKOPOCTb XHUMHUYECKOH
peaxkiuu, peakiuu HOHHOrO OOMEHa, KAa4eCTBEHHbIE PEaKIMH Ha Cyibdar-,
KapOOHAaT- W  XJOpPUA-aHWOHBI, HA  KATHOH  aMMOHHS,  pEUICHUE
AKCIIEPUMEHTAJBHBIX 3a7ad 1o TemaM «Merambey U «Hemeramis») B
COOTBETCTBUM C TPAaBWIAMH TEXHUKM O€30MacHOCTH TMpU OOpalieHuu C
BELIECTBAMU M J1a0OPATOPHBIM OOOPYJOBaHUEM, MPEACTABIATh PE3YJIbTATHI
XUMUYECKOTO JKCIIEpUMEHTa B (JOpME 3alUCH YpPaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIMpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHHMUH KPUTHYECKH AHAIM3UPOBATH XUMHUUYECKYIO
uH(pOpMAIMIO, TOJYyYaeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CpEICTBA MAaCCOBOIA
KOMMYyHUKaluu, UHTepHEeT u ApyTHXx);

c(OPMHUPOBAHHOCT, YMEHUH  COONIIOAATh TNPAaBWIA  DKOJIOTMYECKH
1[EJ1€CO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM MAESITEIBHOCTH B MLEISAX
COXpPaHEHMSI CBOETO 3J0POBbSI U OKPY:KalOLed MPUPOJHON CpPEebl, OCO3HABATH



ONAaCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3Mbl ONPEACIEHHBIX BEILIECTB,
noHumasi cmbica mokazatenss [IJIK, moscHsaTh Ha mnpumepax CcrocoObl
YMEHBIICHUSI U NPEAOTBPALLCHUS HMX BPEAHOIO BO3JCHCTBUS Ha OPraHU3M
YEJIOBEKA,

JUTsl O0Y4aIOIIUXCS C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMU 3/I0POBBS: YMEHUE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHUS BEUIECTB U
XMMHUYECKUX SIBIICHUN;

JUISL CJIETIBIX W CIA0O0BHUIAMMX OOYYArONIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucteMy obo3Hauenuit JI. bBpaitngs ana  3anucu
XUMUYECKUX HOPMYIIL.
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TPUBHUAJILHBIC HA3BAHUA
OpraHn4€CKuX BCIICCTB

18

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH P

25

MeraH u 3TaH —
[IPOCTEUIINE NTPEACTaBUTEIN
AJIKaHOB




AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBA

OTUJEH U NPOIUIEH —
IIPOCTEUIINE NTPEACTaBUTEIN
AJIKCHOB

16

ITpakTuyeckas padora Ne 1.
«[lomyuenue sTuneHa u
U3y4YeHHE €ro CBOHCTBY

23

Ankanuensl. byrtanuen-1,3 u
MeTunOyTaaueH-1,3.
[TomydyeHne CHHTETUYECKOTO
KaydyKa U pe3uHbI

13

10

ANKWHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKHHA PS/I.
ALIETUIIEH — MPOCTEUIIIHI
MIPEACTABUTENH AJIKHHOB

20

11

Boruncnenus no ypaBHEHUIO
XUMHYECKOHN peaKiuu

27/11

12

ApeHbl: 6€H30J1 U TOIYOIL.
TOKCHYHOCTH apEHOB

13

I'eneTnueckas cBA3b
YIJIEBOAOPOIOB,
MPUHAJIECKANAX K
Pa3IMYHBIM KJaccam

14

IIpupoaHbIE HCTOUHUKHI




YIJIEBOAOPOJOB: MPUPOIHBII
ra3 ¥ onyTHbIe HEPTIHbIE
ra3pl, He()Th ¥ MPOAYKTHI €€
nepepaboTKu

15

IIpupoaHBIE ICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIHBII
ra3 v NonyTHbIE HEPTIHbIE
rasbl, He)Th ¥ MMPOIYKTHI €
nepepaboTKu

16

Konrponbnas padora no
paszaeny «YTriaeBogopOb»

17

[IpenenbHbIe OAHOATOMHBIE
CHUPTBL: METAHOJ U 3TAHOI.
Bonopoanas cBs3p

18

MHoroaToMHEIE CIIUPTHI:
OTUJICHTJIMKOJIb U INIMICPUH

19

DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢bu3nyeckre 1 XUMHUYECKUE
CBOMCTBA, TPUMEHEHUE

20

Anpaerunsl: GopmMabaeru
" aneranpaerug. Amerod

21

OaHOOCHOBHBIE NIPEETIbHBIE
KapOOHOBBIC KHCIIOTHI:
MypaBbUHAsI U YKCYCHasI

22

[TpakTuyeckas padora Ne 2.
«CBolicTBa pacTBOpa




YKCYCHOM KHCIIOTBI»

23

CreapuHoBas U 0JICMHOBAs
KHCIIOTHI, KaK
MIPEJICTABUTENN BBICIIIUX
KapOOHOBBIX KHUCIIOT

24

Mpu1a Kak COJIM BBICIIIHAX
KapOOHOBBIX KUCIIOT, UX
MOIOIIeE NEUCTBUE

25

Crnoxubie 3¢upbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCTOT. [ MapOnu3 CI0XKHBIX

3¢pUpoB

26

Kupsl: rugponns,
MIPUMEHEHHUE,
Ouooruyeckas poib )KUPOB

27

VYTneBoasl: COCTaB,
KJ1accuukanms.
Baxwueliuve npencraBuTenu:
TII0K03a, (PpyKTO3a,
caxaposa

28

Kpaxman u nemnronosa kak
MIPUPOAHBIE ITOJIUMEPEI

29

Konrponbnas padora mo
pasneny
«Kucnopoaconepxaiue
OpraHUYECKUE COCAUHEHUS»




30 AMUJHEBI: METHJIAMUH U

AHUWJINH

AMUHOKHCIIOTHI KaK
amM(OTepHbIe OPTaHUYECKUe
31 COCIMHCHHUS, UX
OHOJIOrHYeCKO€e 3HaUCHHE.
Ilenrtuabl

benku kak npupoHbIe
32 | BBICOKOMOJEKYJIIPHBIE
COEIMHEHUS

OcCHOBHBIE IOHATUS XUMHUH
33 | BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUM

OcHOBHEBIE MCTOAbI CHHTC3a

34 BBICOKOMOJICKYJISIPHBIX
COG,Z[I/IHGHI/II‘/'I. HJ'IaCTMaCCH,

Kay41yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KITACC

N

~

Tema ypoka

KoaunuecTBo yacoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoTsbI

Jlara
U3yYeHUs

DJIeKTPOHHBbIE
nmudposbIe
o0pa3oBaTte/ibHbIE

pecypcbl

XUMHAYECKUHN DJIEMEHT. ATOM.
DneKTpoHHas KOHPUTypauus
aTOMOB

6.9

[Tepuonuueckuii 3aKOH U
[lepuonuueckas cucrema
XUMHYECKUX di1eMeHToB . 1.
MeHnneneeBa, X CBI3b C
COBPEMEHHOM T€OpUEHN CTPOCHUS
aTOMOB

13.9

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHUX 3JICMECHTOB U
HX COCMHEHMI 1O TpyIIaM 1
nepuojaM. 3HaYCHUE
MEePUOINYECKOTO 3aKOHA U
CHCTEMBI XHMHYECKHUX 3JICMEHTOB
J.1. MenneneeBa B pa3BUTHUU
HayKd

20.9

CrpoeHue BelecTBa. XUMHYECKast
CBSI3b, €€ BUJIBI; MEXaHU3MBI

27.9




00pa3oBaHMs KOBAJECHTHOM CBSI3H.
Bonopoanas cBsi3b

BaneHTHOCTD.
DNeKTpOOTPULIATETbHOCTD.
Crenens okuciieHus. Bemectsa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS

4.10

IloHsiTHE O NUCIIEPCHBIX CUCTEMAX.
HcTrHHBIE U KOJUIOUAHBIE
pactBopsl. MaccoBas 101
BEILECTBA B pacTBOpE

11.10

Knaccugukaius 1 HOMEHKIATypa
HEOPraHUYECKUX COEAVHEHUN.
I'enernyeckas CBA3b
HEOpPraHMYECKUX BEIIECTB,
Pa3IMYHBIX KJIACCOB

17.10

Knaccugukanus Xxummuueckux
peaKurii B HEOPTraHUYECKOU U
OpPraHUYECKON XUMUU. 3aKOH
COXpaHEHUsI MacChl BELIECTB;
3aKOH COXPaHEHUs U IIPEBPALLCHUS
JHEPTUHU IIPU XUMHUYECKUX
peakuusx

Ckopoctsb peakiuu. O0paTumbie
peakiuu. XUMHYECKOE
paBHOBecHE

10

[TpakTrueckas padota Ne 1.




«BnusiHAE pa3MMYHBIX (HAKTOPOB
Ha CKOPOCTh XUMUYECKOMN
peakuum»

11

DNEKTPOIUTHYECKAS
nucconuanus. Ilonstue o
BOZIOpOHOM Mokazarene (pH)
pactBopa. Peakiium HOHHOTO
oOMeHa. ['uaponn3 opraHn4ecKux
Y HEOPTaHWYECKHX BEIECTB

12

OKHCIIHTEIBHO-
BOCCTAHOBUTEIIHHBIC PEAKIIHH.
[TonsiTre 06 AMeKTpOIIH3E
pacIiaBoB U pacTBOPOB COJIei

13

KonrponsHas pabota no pasueny
«Teopernueckre OCHOBBI XUMHUW»

14

MeTtannel, UX MOJIOKEHHUE B
[lepuonuueckoi cucreme
XUMHYECKUX deMeHTOB /JI. 1.
MeHzeneeBa 1 0COOCHHOCTH
cTpoeHust aromoB. O01ue
(duznyecKre CBOMCTBA METAJIIOB

15

CrnaBel METaIIOB.
DIIEKTPOXUMHUYECKUM Psif
HANPSDKEHUH METaJIOB

16

XuMHYECKHE CBONCTBA
BOKHEUIIINX METAJUIOB (HATPHIA,
KaJIni, KaJIbIIiii, MarHuii,




IFOMHHMI) U UX COETUHEHUM

17

XHUMHYECKUE CBOMCTBA XpOMa,
MEJU U UX COSAUHCHUM

18

XHUMHUYECKHE CBOMCTBA IIMHKA,
JKene3a U UX COeIMHEHUN

19

[TpakTrueckas padota Ne 2.
"Pemenue sKkCriepuMeHTaIbHbBIX
3a7a4 1o reme «MeTtaisl»"

20

HeMeTaJ'IJ'H)I, X IIOJIOKCHHUEC B
[lepnonnueckoii cucreme
XUMHYECKUX djieMeHToB 1. 1.
MeHnneneesa 1 0COOEHHOCTH
CTPOCHHUS aTOMOB

21

du3nyecKre CBOMCTBA
HEMETAJUIOB. AJIIOTPONUS
HEMETAJUIOB (Ha MpUMepe
KHCJIOpOJia, cepbl, hochopa u
yriiepo/a)

22

XHUMHYECKHE CBOMCTBA raJIOTCHOB,
Cephl U UX COCTUHEHUHN

23

XHUMHUYECKHE CBOMCTBA a30Ta,
docodpa 1 UX COSTMHCHMIA

24

XHUMHYECKUE CBOMCTBA yIIIepoa,
KPEMHUS U UX COCAVHECHUIN

25

[IpumeneHne BaKHEUIINX
HEMETAIIJIOB U UX COEAMHEHUN




26

O000111eH1E U CHCTEMATH3AIIHS
3HaHUH 110 Teme «HemeTranabsy.
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUU U
TEPMOXUMHUYECKHE PACUETHI

27

[TpakTuyeckas padora Ne 3.
«PeHIeHI/Ie BKCHepI/IMeHTaJH)HBIX
3agad o reMe "Hemertamin'»

28

Konrponsnas padora no remam
«Mertamae» u «HemeTaminy

29

HeopraHI/Iqecm/Ie " OPpraHn4YeCKUcC
KHCJIOTHI. HeOpFaHI/IquKI/Ie )51
OpraHn4C€CKUC OCHOBAaHUA

30

AmpoTepHbIe HeopraHM4ecKHue u
OpPraHUYECKUE COCTUHEHHUS.
I'enetnyeckas cBs3b
HEOPraHMYECKUX M OPraHUYECKHX
BEIIECTB

31

Ponb xumun B obecrieueHUN
AKOJIOTMYECKOM, SHEPTreTUUECKON 1
MUIIeBON O€30MaCHOCTH, Pa3BUTUHU
MEIUIIMHBI

32

[IpencraBnenust 06 00X
Hay‘—IHBIX HpI/IHHI/IHaX
MIPOMBIIIICHHOTO TMOTyYCHHUS
Ba)KHEHIIINX BEIIECTB




33

YenoBek B MUpe BEUIECTB U
MaTepHUaloB

34

XHUMHA U 300pPOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI VI YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET



