Munucrepcerso IIpocsemenus Poceniickoin ®@enepanuu

MunucrepcerBo o0pazoBanust U ciopra Pecnyosmkn Kapesans

MyHunnunajabHoe 0I0/zKeTHOE 001e00pa30oBaTeIbHOE YUPeKIeHne

«Cpennss obueodpasoBarenbHas mkoaa Nel» Kemckoro MmyHununajibHoro paiiona

(MBOY COII Nel)
[IpunsTa Ha 3acegaHuu VYTBepxneHa
METOANYECKOr0 COBETA npukazoM Ne 255/A ot 29 asrycra 2025 roga
nporokoi Ne 1 ot 29 aBrycra 2025 rona mupexkrop MBOY COI Nel E.B. Cy66oTtuna
PABOYASA TPOT'PAMMA

yueOHOro nmpeamera « XuMHusi»
(0azoBbI YPOBEHD)
u1st oOygarommumxcst 10-11 kimaccos

r. Kemb

2025



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mno XuUMHM Ha YpPOBHE CpeAaHero oomero oOpa3oBaHUs
pa3paborana Ha ocHoBe DemepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pPe3ysibTaTaM OCBOCHHMS
¢denepanbHOil  00pa30BaTENBbHOM MPOrPaMMBI  CPEIHETO OOIIeT0 00pa30BaHMS
(®OIT  COO), mpeacraBmeHHbix B DenepadsbHOM  TOCYAAPCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yueOHOro mpenMera «XuMuUs» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
Qenepauuy, peaNU3YIOIIUX OCHOBHbIE OOpa3oBaTElIbHbIE MPOTrpaMMbl, U
OCHOBHBIX TookKeHnil «Ctparerun pa3BuTusi BocnuTaHus B Poccuiickoi
®deneparuun Ha niepuoa a0 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPENeSICHUIO
o0miei ctparernu 0Oy4eHus, BOCIIUTAHUS M Pa3BUTHUSL O0YUAIOUINXCS CPEICTBAMU
yueOHoro npeamera «XuMusi» ais 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuentyanbhubie nonoxenuss ®I'OC COO o B3auMO0OYCIOBIEHHOCTH LEJEH,
collep KaHMs, PE3yJbTaTOB OOy4YeHUss W TpPeOOBaHHI K YpPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBITTYCKHUKAMU
0011e00pa3oBaTEeNbHON  OpraHU3allMK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM DJTAallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KJIIOUEBBIX LEHHOCTEH, MPHUCYIIHX
LEJNOCTHOM CcHUCTeME XUMHUYECKOro o00pa3oBaHUs. OTHU IEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpHI
YelioBeKa, a TakKe DOKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBBI0 M MpUPOAHOW cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE
0o0yyJaromuxcsi Ha YPOBHE CPEHEr0 0O0IIero oOpa3oBaHUsl CPeACTBAMU Y4eOHOTO
npeamera «XUMHS», COAEPKAHUE U TMOCTPOEHHUE KOTOPOIO OIpPEAEIEHbl B
nporpaMMme MO XUMUU C Y4€TOM ChenuuKd HAyKd XUMUHU, €€ 3HaYeHUs B
NO3HAHUU MPUPOALI M B MaTE€pUAIbHOM KU3HHU OOIIECTBA, a TAKXKE C Y4ETOM
o0uMX 1ened M MPUHLMUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpefHero ooriero oopasoBanus B Poccuiickoit deneparuu.

XuUMHS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPAET 0COOYIO pOJib B
COBPEMEHHOW IMBUJIM3ALMM, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B ()OPMHPOBAHKE PALIMOHAIBLHOTO HAYYHOT'O MBIIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPECTABICHUS 00 OKPY’KAIOIIeM MHUPE KaK O €IMHCTBE
IPUPOABl M YeNOBEeKa, KOTopoe (GopmMupyercs B XUMHH HAa OCHOBE TOHUMAHWSI



BEIIECTBEHHOI'O0 COCTaBa OKPYKAIOUIETO MHPA, OCO3HAHMS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTMH MPUMEHEHHS.

TecHO B3aMMOJEUCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XHMHs CTaJa
HEOTHEMJIEMOM YacThi0O MUPOBOW KYJIbTYphl, HEOOXOUMBIM YCIIOBUEM YCHELIHOTO
TpyAa MU KHU3HU Kaxnoro uieHa oOmectBa. CoBpeMeHHas XMMHUS KaK Hayka
CO3MJATENbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMH HAIpaBJICHA Ha pEIICHUE
rJ100aNbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS 4YEJIOBEYECTBA — CHIPhEBOM,
AHEPTreTUYECKOH, MUIIEBOM, IKOJIOTHIECKON 0€30MaCHOCTH U OXPAHbBI 3[I0POBbSI.

B coorBercTBUM ¢ O0mMMMH LEASMH W TPHHIMIIAMUA CPEAHEr0 OOIIEro
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIN YpOBEHb
U3Y4YCHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
o0yyYarommxcsi, HEOOXOAUMYI0O UM JJIsI  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPHUEHTHUPOB, YCIIEIIHOIO BKIIOYEHUS B JKU3Hb COLMYMA, HPOJOJDKCHUS
00pa30BaHusl B Pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitoliuMu  nipeAMeTa  «XHUMHS»  SBISIIOTCS  0a30BbIe  KYypChl  —
«Oprannveckas xumus» U «OOmass M HEOpraHWYecKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJEP’KaHHs KOTOPBIX SBIIIOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHMI MO HEOPraHWYECKOM XMMUU (C BKIIIOUEHHWEM 3HaHUM U3 00Ileld XMMHUHU) U
OpraHn4eckon xumuu. @opMUpOBaHUE JAHHOU CHUCTEMBbI 3HAHUW NPU U3Yy4YECHUU
npeaMeTa O0ECHeurMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHu4YecKkass XuMus» copmMupoBaHa B MporpaMmMe MO XUMHU Ha OCHOBE
CUCTEMHOTO TIOAXOAa K M3yYEHHIO ydyeOHOro Marepuaia U OO0ycJoBIeHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAaHUM  Ha  ONpEAENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OpraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBaOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OPraHUYECKHUX
COCIMHEHNH, a TAaKK€ Ha YPOBHE CTEPEOXMMHUYECKMX M DJIEKTPOHHBIX
Ope/iCcTaBlieHud O cTpoeHuu BemiecTB. CBeneHuss 00 HM3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB JO CIOKHBIX OHOJOTHYECKHU
AKTUBHBIX COCAMHEHUMHA. B Kypce OpraHMuecKOd XUMHHU TOJYYarT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEPBOHAYAIILHbBIC
NPEJICTaBIIEHUS O XMMUYECKON CBS3M, KIACCU(PUKALIMOHHBIX NMPU3HAKAX BEUIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU pEaKIUU.

[Ton HOBBIM yrjaoM 3peHHsT B TMpeaMere «XUMus» 0a30BOro ypOBHS
paccMaTpUBaeTCsT M3YyYEHHbIH Ha YPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUs
TEOPETUYECKU Marepuan H (PaKTOJIOrMYEeCKUEe CBEIAEHUS O BeEIIeCTBaX U
XUMHUYEeCcKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuueckas
XUMHSD» OOyYarolUMCs TPEAOCTaBIsIeTCS BO3MOXHOCTh OCO3HATh 3HAYEHHE



NEPUOINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJOJIOTUYECKUX TO3UIINH,
IIIy0o)Xe TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011a0111e# 10 OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX W MPUMEHEHHH, & TAKXKE O XUMHYECKUX PEAKLHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpOTEeKaHus JomnojHsercs B Kypcax 10 um 11 ximaccos
AJIEMEHTAaMHU COJEpKAHMS, UMEIOUIMMH KYJIbTYPOJOTMYECKMM W MPUKIAAHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3M XHUMHHU C
APYTMMHU HayKaMH, PAaCKpbIBAIOT €€ pojib B IMO3HABATEIbHOW W MPaKTUYECKOU
JESITENFHOCTA YEJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHHIO YBKEHHSA K TIPOIECCY
TBOpYECTBA B 00JIACTU TEOPUU U NMPAKTUYECKUX MPUIOKEHUN XMMHHU, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICTUBATH MH(POPMAIUIO U
OpUMEHATh €€ Ui TIOTMOJHEHHWS 3HAHWW, pEeHICHUS WHTEIIEKTYalbHbIX |
AKCIIEPUMEHTAIBHBIX MCCIIEN0BAaTENbCKUX 33/1ad. B 1enoM conepkanue yueOHOro
npeaqmera  «XUMHS»  JIaHHOTO  YPOBHA  HM3YYEHHS  OpPUEHTHPOBAHO  Ha
dopmupoBaHue y 0OydYarOmUXCs MHPOBO33PEHUECKONH OCHOBBI ISl TIOHUMAHWUS
dunocockux uaeH, TakMX Kak: MaTepHabHOE E€IUHCTBO HEOPraHWYECKOTO |
OpPraHUYECKOro Mupa, OOYCIOBJIEHHOCTb CBOMCTB BELIECTB MX COCTaBOM U
CTPOCHHEM, I[O3HABAEMOCTh MPHUPOJAHBIX SBICHUM MyTEM OKCIEPUMEHTa U
pelIeHus TMPOTUBOPEUMH MEXAy HOBBIMH (akTaMH H  TEOPETHUECKUMU
NPEINOCHUIKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUH SKOJIOTHUECKHUX MPoOIeM, a
TaKKe MpolseM cOepeKeHUs] FHEPreTUUECKUX PECYPCOB, ChIPhS, CO3JJaHUsI HOBBIX
TEXHOJOTUN U MATEPHUATIOB.

B mmane pemeHusi 3amad  BOCHHUTAHMSA, PAa3BUTHS U COLUATHM3AIIH
o0yJarouuxcs MNPUHATBIE MPOrpaMMON IO XMUMHMHM TMOAXOABI K OIpPENEICHUIO
COJEp’KaHUS M TIOCTPOEHHUS MpeAMETa NpPeayCMaTpUBaAlOT (OPMUPOBAHUE
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBHUH, HMEIOMUX 0a30BO€ 3HAYCHUE TS
pa3IMYHBIX BHJOB JCSITENBHOCTH: pEIICHHWs NpoOiieM, TMOWCKa, aHalW3a W
00paboTku nHpOpMaLUK, HEOOXOAUMBIX ISl TPUOOPETEHHS OIbITa MPAKTHIECKON
U HCCIIEIOBATENILCKON JEeSATEIbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B INO3HAHUU
XUMHH.

B mnpakTuke mpenonaBaHMs XMMHU KaK Ha YPOBHE OCHOBHOT'O OOIIETro
00pa30BaHMsl, TAK U HA YPOBHE CPEIHEr0 001Iero o0pa3zoBaHus, Ipy ONpeaeICHUN
COJIEpKaTEIbHON XapaKTepUCTUKU IIeJied M3y4YyeHUs IpeAMeTa HalpaBlICeHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAAUIIMOHHO MpHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHYECKON HayKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JESITENbHOCTH YeNIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOWU KynbTypbl. C



METOJIMYECKOM TOUKHM 3PEHMs] TaKOM MOAXOJ K ONpPENEIEHUIO LEelIed H3y4deHHs
npeIMeTa ABJISETCS BIOJIHE ONPABIaHHbIM.

CornacHO JaHHOW TOYKE 3pPEHUs TJIABHBIMU LEJAMH W3Y4YCHHs] TpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIISAIOTCS:

e (QopMHpOBaHHE CHCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIeH
COCTABJISIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE fA3bIKA HAyKH, YCBOCHHWE W IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHIIT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C HUCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XHMHUYECKHUX pPEaKUuh, HEOOXOAUMBIX IS HpUOOpETeHHS
YMEHUH OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUM,
UMEIOLUX MECTO B MPUPOJIE, B IPAKTUYECKON U MOBCEIHEBHON KU3HH;

e pa3BUTHE YMEHHUI U CIIOCOOOB JACATEILHOCTH, CBA3aHHBIX C HAOIOICHUEM U
OOBSICHEHMEM XUMHYECKOr0 JSKCIIEPUMEHTa, COOJIOACHUEM  IpaBUIl
0e30macHOro oopaIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuMm, conepkarelibHasi XapaKTepUCTUKA LIeJel W 3a/1ad U3yYeHHUsI
peIMeTa B IpOrpaMMe 10 XMMUN YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUU
C HOBBIMM IPHOPUTETAMHU B CHCTEME CpeaHero oomero odpazoBanus. CeroaHs B
OpernojaBaHud XMMHUM B OONbIIEH  CTENEHM OTHAETCS  MpEeANoYTEHUE
NPAKTUYECKON KOMIIOHEHTE COjep aHusg OOydeHUs, OpPUEHTUPOBAHHOW Ha
HOJTrOTOBKY BBITYCKHUKa 0011€00pa30BaTEeIbHON OpraHu3aluy, BIIQJCHOIIEro He
HAOOpOM 3HaHUH, a (PYHKIIMOHATBLHONW TPAaMOTHOCTBIO, TO €CTh CIOCOOaMU W
YMEHUSMHU aKTUBHOI'O MOJYYEHHsI 3HAHUU U NPUMEHEHUS UX B pealbHOU KU3HU
JUISL PELLICHUS] IPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM 1IpU U3yYEHHHM IpeaMeTa «XHUMHS» JOMUHHUPYIOIIEE
3HaY€HUE MPUOOPETAIOT TaKHE LIETU U 3aJ1a4M, KaK:

aganTamus 0oO0y4arolMXcsl K YCJIOBHUSIM JIMHAMHUYHO Pa3BHBAIOLIErOCs MHUPA,
dbopMUpOBaHUME  HHTEUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH,  TOTOBOM K
camMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MNPUHSATUIO TPAMOTHBIX
pELIeHN B KOHKPETHBIX >KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C BEIIECTBAMHU M HX
NPUMEHEHUEM;

dbopMupoBaHue 'y 0O0y4aromuxcsi KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMITETEHIIMI), MMEIOIIHUX YHUBEPCAIbHOE 3HAYEHUE JUIsI PA3JIUMYHBIX BHIOB
NEeSATENbHOCTU: pelIeHns MpoOseM, MOUCKa, aHaIu3a U 00pabOTKU HH(OpMaLuH,
HEOOXOJIUMBIX JUIsI TPUOOPETEHHsS] ONbITa JESTEIbHOCTH, KOTOpas 3aHHMAaeT
BAXHOE MECTO B TO3HAHUM XHUMHUH, a TaKXKe JJIg OLEHKH C [O3HUIUN



AKOJIOTMYECKON OC30IMaCHOCTH XapaKTepa BIMSHUSA BEIIECTB W XUMHYCCKHX
IPOIECCOB HA OPT'aHMU3M YEJIOBEKa M MIPUPOIHYIO CPEY;

pa3BHUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEUICKTYAJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEH 00yUYarIIUXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO MPUOOPETaTh HOBBIE
3HAHUS 110 XHMHH B COOTBETCTBUU C KHU3HEHHBIMH ITOTPEOHOCTSMH, UCIIOIH30BATh
COBpeMeHHbIe MH()OPMAIIMOHHBIC TEXHOJOTUHU IS TOMCKA M aHaln3a Y4eOHOH u
HAyYHO-TIONMYJIAPHON HWH(DOPMAIIUU XMMHYECKOTO COJICPIKAHMS;

(dopMuUpOBaHUE U PA3BUTHE Y 00YUJAIONTUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAaOJI0aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIe 0COOCHHO
HCOOXOAMMBI, B YaCTHOCTH, IMPH IUIAHHPOBAHMHM W TPOBEACHUH XUMHYECKOTO
AKCIICPUMCHTA;

BOCIIUTaHWE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYCCKOU
HANpaBJICHHOCTH XUMHH, €€ BAXHOW pPONHM B PEIICHUH TJIO0AIBHBIX MPOOJeM
palMOHAIBHOTO MPUPOJIOIOIL30BAHMS, TIOMOJHEHUS YHEPIreTHUSCKUX PECYPCOB U
COXpaHEHUSI TPHUPOJHOI'0 PABHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OepekKHOIro
OTHOIIICHUSI K TIPUPOJIE M CBOEMY 3JIOPOBBIO, a TakKe MPUOOPETCHHS OIbITa
UCIIOJIb30BAaHUS TOJNYUYCHHBIX 3HAHWHA JJI TPUHATHS TPAMOTHBIX PEHICHUH B
CUTYAIUsIX, CBSI3aHHBIX C XUMHUCCKUMU SBJICHUSIMHU.

OO1mee YrcIo 9acoB, OTBEAEHHBIX I H3YUCHHSI XUMHUH, HA 0a30BOM YPOBHE
cpemHero odIero oopaszoBaHus, cocrabisier 68 dacoB: B 10 kiracce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 gac B Hezeno).



COAEPXAHME OBYUYEHUA

10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHN4YeCKOH XUMUM

[Ipeamer opranuyeckoi XMMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIYYEHUH HOBBIX BEILIECTB W MaTepuajoB. Teopusi CTPOCHUSI OPTAaHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MON0XkeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHMYecKUX BellecTB. [omonorus, u3oMepusa. XHUMHYECKass CBs3b B
OpPraHUYECKUX COCTMHEHUSAX — OJIUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o KinaccupuUKAMKU OpraHUYECKUX BemecTB. HoMeHkmatypa
OpraHUYECKUX COCAMHEHUM (cucTeMaThueckas) | TpUBUAJIbHBIC Ha3BaHUS
BXHEHIIINX MPEACTaBUTENEH KIIaCCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEHIECTB W HMX MPEBpALICHUN:
O3HaKOMJICHHE ¢ oOpa3laMh OpPraHWYECKUX BEIIECTB M MaTepuajaMh Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OpPraHMYECKUX BEIIECTB, HAONIOJCHUE W
OMMCAHUE JIEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
IpU HarpeBaHuu (IJIaBJIEHHE, OOYTIIUBAaHUE U TOPEHHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJOTHYECKUU psaag. MeraH u dTaH —
NPOCTEUIINE TMPEICTABUTEIN AalIKaHOB: (PU3WYECKHE W XHMHUYECKHE CBOMCTBa
(peakuuu 3amenieHuss W TOPEHHUs), HAXO0XKJICHHE B MPUPOAE, IOJYUYCHHE U
PUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psANl. DTUIEH U MPOIMUIIECH —
NPOCTEUIITNE TMPEICTABUTETN AQJIKEHOB: (PU3WYECKHE W XHMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApaTallid, OKUCJICHUS U
MOJIMMEPU3ALINH ), TIOJTYYCHUE U IPUMEHEHHUE.

Ankaauensl: OyTtagueH-1,3 u meTunOyraauen-1,3: cTpoeHHE, BaKHEHIIHNE
XUMHUYECKUE CBOWCTBA (peakiusi nonumepusanuu). [lonmydeHrne CHHTETHYECKOTO
Kay4yyKa U PE3UHBI.

AJIKMHBI: COCTaB U1 OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUM Psijl. ALICTHICH
— MPOCTEUIIUNA TPENCTAaBUTENh AJIKUHOB: COCTaB, CTpOCHHE, (U3UYECKUE H
XUMUYECKUE CBOMCTBA (peaklU TUJIPUPOBaHUs, TaJIOT€HUPOBAHUS, TUApaTalUH,
TOPEHHUSI ), TOJTyYCHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHHe, (pU3NYECKHE M XMMHYECKHE CBOWCTBA
(peakuuu raJloreHUPOBAHUS U HUTPOBAHUS ), MOJyYCHUE U MpUMeHeHue. Tonyon:
cocmas, cmpoeHue,  uzuyeckue U  XUMudeckue  ceoucmea  (peakyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NoAyuyeHue u npumeneHue. TOKCUYHOCTD
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVICBOJAOPOJAMH, TMPHUHAIJICKAITUMUA K
Pa3IUYHBIM KJIACCaM.



[IprponHble HMCTOYHMKH YriaeBOHOpoAoB. [IpupomHslii Ta3 W IOMYTHBIE
HedTsaHble ra3sl. HedTe m e€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
NeperoHka, KpPEeKUHI (TePMHUYECKUHM, KaTaauTudeckuil), nuponu3. [IpoaykTel
nepepaboTku HedTHU, UX TPUMEHEHUE B MPOMBIIUICHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCHepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIECTB M HUX MpeBpalleHH:
O3HaKOMJIEHHME C 0Opa3llamMu IUIaCTMAacC, Kay4yKOB U PE3UHBI, KOJUICKIIUH
«Hedtb» wm  «Yromp», MOJACIHPOBAHHE  MOJICKYJ  YIJICBOJAOPOJAOB |
raJIOr€HOIPOU3BOAHBIX, MTPOBEICHUE NPAKTUYECKON PaOOTHI: MOJYYEHUE ITHIICHA
Y U3y4E€HUE €T0 CBOUCTB.

Pacuérunle 3a1aun.

Berunciiennsi 1mo ypaBHEHHIO XWUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOrO BEIIECTBA WJIM NPOAYKTAa PEaKLMH MO M3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJTHOTO U3 UCXOJHBIX BEILIECTB WK MPOJYKTOB PEAKLIMN).

Kuciopoacoaepkamue opraHu4ecKue coeAMHEHUA

IIpenenbHble OAHOATOMHBIE CHOUPTBL. METaHOI MW 3TaHON: CTPOEHHE,
(¢uznuecke W XHMHYECKHE CBOWCTBA (pPEakUMU C AKTHUBHBIMM METaJUIaMH,
raJIoreHOBOJIOPOIaMH, TOpPEHHUE), NpHUMEHEHHE. BoaopolHble CBSI3U MEXAy
MOJIEKYJIaMU CIIUPTOB. /[eficTBHE MEeTaHOIa U 3TaHOJIa Ha OPTraHU3M YEJIOBEKA.

MHoroatoMHble  CHOUPTBL. OJTWICHIJIMKOIb W  TJIMLEPUH: CTPOEHHUE,
¢uznueckre W XUMHUYECKHME CBOMCTBA (B3aMMOJACHCTBHE CO UICIIOYHBIMU
MeTaJJlaMH, KauyeCTBEHHas peakiusi Ha MHOroaTOMHbIE CUpThI). JlelicTBUE Ha
opraHusM yesoseka. [Ipumenenue rmuueprHa U 3TUIIEHTIIMKOJIS.

@®eHon: CTpoeHHE MONEKYNbl, (U3NYECKUEe U XHMHUYECKHE CBOWCTBA.
Tokcuunocts enona. [lpumenenne penona.

Anpnerunpl U Kemowuwvl. DopManpaeruj, aneTAIbIETU]: CTPOCHHE,
(¢u3nyeckue M XUMHUYECKHE CBOMCTBA (peakUuu OKHCIEHHS U BOCCTaHOBJICHMUS,
KaueCTBEHHBIE PEAKIMH), I0JyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE —TpeAeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KHCIIOTBI: CTPOCHHE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
obmue JuIsl Kiacca KUCIOT, Peakius 3TepupuKalum), MoJIy4eHUe U IPUMEHEHHUE.
CreapuHoBasi M OJICMHOBAas KHUCIOTHI KaK IMPEICTaBUTENN BBICIIUX KapOOHOBBIX
KUCI0T. MbUIa KaK COJIM BHICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IEHCTBHE.

Cnoxnble >(QUpbl KaK MPOM3BOJHBIE KapOOHOBBIX KuciaoT. [uaponus
cinoxHbIX 3¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupos. buomornyeckas
POJIb JKUPOB.

VYrneBogsl: cocraB, KjaccUpUKAIMs  yriaeBOAOB  (MOHO-, JHU- U
nonucaxapubl). ['oko3a — npocTeinii MOHOCaXxapu: OCOOCHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3NYeCKue U XMMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE C



rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIIOKO3bI), HaAXOXKJEHHWE B MPHPOJE, MPUMEHEHUE,
ounonornueckas poib. DorocunTe3. PpyKTO3a KAaK U30MEP TIIFOKO3BI.

Kpaxman u nemnrono3a Kak npupojassie nonuMepsl. CTpoeHHe Kpaxmalia U
HeIUTon03b6l.  Pu3ndyeckue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIPOJH3,
Ka4yeCTBEHHAS PEAKIUs C MOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
npoBeZieHUe, HaOIIOJCHHE W ONUCaHHE JEMOHCTPALMOHHBIX ONBITOB: TOpEHHUE
CIHUPTOB, KAYECTBEHHBIC PEAKIMU OJHOATOMHBIX CHHPTOB (OKHCIEHHE 3TaHOJa
okcugoM Meau(ll)), MHOroaroMHbIX CHUPTOB (B3aUMOJAEHCTBUE TIUIEPUHA C
ruapokcuaoM menu(ll)), anpaeruaoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemau(ll), B3ammomeicTBHE Kpaxmalia ¢ HOJOM),
NPOBEACHHUE MPAKTUIECKON paOOTHI: CBOWCTBA PACTBOPA YKCYCHON KHUCIIOTHI.

PacuérHble 3anayu.

Bolunciiennss 1mo ypaBHEHMIO XHUMHUYECKOW peakiuu (macchl, 00BEMA,
KOJINYECTBA UCXOAHOI'O BEIIECTBA WM MPOAYKTA PEaKLMU IO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHHN).

A3oTcoaepKalme opraHui4ecKue COeTMHEHUSI.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHuyecKkrue coeanHeHus. dusnueckue
U XUMHYECKHE CBOMCTBA aMMHOKMCIOT (Ha mpuMepe riauiuHa). buonorumueckoe
3HaYeHHE aMUHOKHUCIIOT. [lenTupl.

benku Kak TpUPOAHBIE BHICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBudHasi,
BTOpUYHAs M TPETUYHAs] CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBa OEIKOB:
THJIPOJIN3, ICHATYpaIsl, KAUeCTBEHHbIC PEaKIIUU Ha OCNKH.

OKCTepUMEHTAbHBIE METOABl M3Y4YEHHsI BEIIECTB M WX MpEBpalleHUM:
Ha0JII0/ICHUE W OMHMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpalusi OeIKOB MPHU
HarpeBaHUM, [IBETHBIC PEAKIIUN OCIIKOB.

BbicokomosiekyIsipHbIe cOeTHHEHHUS

OCHOBHBIE TIOHSTUS XMMHU BBICOKOMOJICKYJISIPHBIX COEIMHEHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPHU3AINH, CPEIHSST MOJIEKYIsIpHAs
macca. OCHOBHbIE METO/Abl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
HNOJUMEPU3AINS U TTOTUKOH/ICHCALIUS.

OKCTepUMEHTAIbHBIE METOAbl M3Y4YEHHs] BEIIECTB M WX TPEBpallCHUM:
O3HaKOMJICHHE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yKOB.

MexXnupeaMeTHbIe CBA3U.

Peanmzanust MexXnpeMETHBIX CBA3CH NPU M3yUYEeHUU OpraHUYeCKOW XUMUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-



HAyYHBIX TOHATHHA, TaK W TOHATHH, SBISIONIAXCS CHUCTEMHBIMH JJIS OTACITBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC ITOHATHUS: SBJICHNUE, HAYYHBIH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuUKaIus, NepHUOJIUIHOCTh, HabI0IeH e,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: MaTtepus, DOHEprusi, Macca, aTroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTHYECKUN YPOBEHb, BEIIECTBO, TENIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PM3MUECKUE BEIMYMHBI U €IUHUIIBI UX U3MEPCHHUS.

buonorus: kierka, opranusMm, Ouochepa, OOMEH BEIIECTB B OpraHU3ME,
¢dboTOCHHTE3, OHMOJOTWYECKH AaKTHBHBIC BeliecTBa (OCNIKH, YTJIECBOIBI, >KHPHI,
dbepMeHTHI).

['eorpadus: MuHEpaIbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHOMOrUsA: MHIIEBBIC TMPOMYKTHl, OCHOBBI PAIMOHAIBHOIO THTAHMUS,
MOIOIIIE CPECTBA, JICKAPCTBCHHBIE M KOCMETHUYECKHE TIPeraparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKHM 3ieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUIeCcKre YpOBHU, MOIYPOBHU. ATOMHBIC opOuTanwu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH pacIpeeieHusl 3JIEKTPOHOB MO OpOUTAIsiM B aroMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPHO0B. DJIEKTPOHHASI KOHPUTYpaLKs aTOMOB.

[Tepnonnueckunt 3akoH u Ilepuonnueckas cucrema XUMUYECKUX JJIEMEHTOB
J. U. MenneneeBa. CBsi3b NMEpUOANYECKOro 3aKoHa M lleproanyeckoil cucTeMbl
xumuyeckux anemeHToB [[. M. MeHneneeBa ¢ COBpEMEHHOW TEOpHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XUMHUYECKMX JJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYIIaM U TEpHOaM.
3HaueHue NEePUOMIECKOro 3aKOHA B Pa3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbI XHMHYECKOW CBSI3U
(KOBaJICHTHAsI HEMOJSpHAsl W MOJISIpHAsl, UOHHAs, MeTaJinyeckas). MexaHu3Mbl
o0pa30BaHUsSI KOBAJIECHTHONW XWMHYECKOW CBs3M (OOMEHHBI W JIOHOPHO-
akIenTopHbiii). BomopoaHas cBs3b. BalleHTHOCTb. JIEKTPOOTPHUIIATEIBLHOCTD.
Crenenb okuciieHusA. MIOHbI: KATUOHBI 1 AHUOHBI.

BemectBa  MOJEKYJIIPHOIO M HEMOJIEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIbl KPUCTAIIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBONMCTBA BEUIECTB OT TUIA KPUCTAIUINYECKON PEIIETKY.

[TonsiTue o nucnepcHbIX cucTeMax. VICTMHHBIE WM KOJUIOUIIHBIE PACTBOPHI.
MaccoBast 107151 BEIECTBA B pACTBOPE.



Knaccuduxanus HEOPraHUYECKUX COECIMHEHN. Homenknarypa
HEOPraHWYECKUX BelecTB. [eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAISKAIIUX K pa3JIMYHBIM KJIaccam.

Xumuueckas  peaknusa.  Knaccudukanuss  XUMHYECKHX — peakmud B
HEOPraHWYECKOM M OpPraHWYeCKOM XHWMHHU. 3aKOH COXpPAHEHHUS MAacChl BEIECTB,
3aKOH COXPAHECHUS U MPEBPAILICHUS SHEPTUH IIPU XUMUUECKUX PEAKLIUSX.

CxopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (akTopoB. OOpaTumbie
peakiuu. XHMHUYECKOEe paBHOBecHe. {DakTOpbl, BIUAIOIINE HA COCTOSHUE
xumuyeckoro pasHosecus. [Ipunnnn Jle [lartense.

DnekTponauTuyeckas aucconuanus. CuibHbIE U caadbie 2J1eKTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCIIasl, HEUTpaabHas, ETOYHAs.

OKHUCIUTENHHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCNEPUMEHTAIbHBIE METO/Ibl W3YYE€HHUS BEIIECTB W WX NPEBPAILLCHUM:
nemoHctpauus tabmun «llepuonuueckas cuctemMa xumuyeckux snementon [I. .
MeHneneeBa», M3ydeHHE MOl KPUCTAJUTMYECKUX PEMIETOK, HaOIIOACHUE U
OIMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX ONBITOB (Pa3yIoKEHHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KATAIM3ATOPA, ONPEACIECHUE CPEIIbI PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO HWHIWKATOpPA, PpEaKIMd HOHHOIO OOMeHa),
IIPOBECHUE TPAKTUYECKON paboThl «BiusHUE pa3audHbIX ()aKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKIIUI.

Pacuérnsbie 3anaun.

Pacuérel 1O ypaBHEHMSIM XMUMHUYECKMX pEaKUMi, B TOM YHCIIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C HCIOJb30BAHUEM ITOHSATHS «MACCOBas
JTOJISI BEIIECTBAY.

Heopranuueckasi Xumust

Hemerannel. Ilomoxkenne HemeraiuioB B Ilepuoamueckoir  cucreme
xumuyeckux asieMeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOSHHUS aTOMOB.
®u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMepe
KHUCIIOpOJIa, cephl, pocdopa u yrieposaa).

XHWMHUYECKHE CBOWCTBA BAXKHEUITUX HEMETA/UIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yriaepoma W KpEeMHHSI) M HX  COCIMHCHUH  (OKCHJOB,
KHCIIOPOJICOAEPKAIIUX KUCIOT, BOAOPOAHBIX COSAUHEHUN).

[IpumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COCIUHECHUN.

Meramuibl. [lonoxxenue merannoB B Ilepuoamyeckoil cucteMe XMMHUUYECKHUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
aToMOB MeTauioB. O0mue ¢uzndeckue cBoiicTBa MeTayioB. CIrulaBbl METaJIOB.
DIJIEKTPOXUMHUUECKUI PSiJl HAPSIKEHUN METAJIJIOB.

XUMHUYECKUE CBOMCTBA BAXHEUIIMX META/UIOB (HATPUM, KaJlui, KaJblIUM,
MarHui, aJlOMUHUM, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCAUHECHUM.



O6mume cnocoObl monyyeHus: MeTaioB. lIpuMeHeHne meTamioB B ObITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl W3YYEHHUS BEIIECTB W WX MPEBPAILCHUN:
U3Y4YCHHE KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIEPUMEHTANBHBIX 3a/7a4, HaOJIIOJIEHWEe M ONUCAHHE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THIPOKCHA ATIOMUHUS C PACTBOPaAMHU
KHUCIIOT U LIEJI0YEH, KaYECTBEHHBIE PEeaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuérpl mMaccel BeliecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOrO U3 YYaCTBYIOIIUX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO
U3 BEILECTB UMEET MTPUMECH.

XuMHUSA U KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJIOTHYECKOU, DHEPreTUYECKOM U MHUILEBOM
0e30MacHOCTH, Pa3BUTUM MeAWIMHBL. [loHSTHE O HayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLIUAMN.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIIIJICHHOTO
MOJIYYEHUS] BAXKHEUIIINX BEIIECTB.

YenoBek B MHpE BEHIECTB M MaTEPUAIIOB: BAXKHEUIINE CTPOUTEIIbHBIE
Marepuanbl, KOHCTPYKUHOHHBIE MAaTEpHalbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Marepuanbl ISl 3JIEKTPOHUKHA, HAHOMATEpHUalbl, OPraHMYECKUE U MHUHEPAIbHbIC
y100peHus.

XuMHUs U 3I0POBbE YEIIOBEKA: IPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOr0 UCIOJIb30BAHUS MPEMNApaTOB OBITOBOW XUMUU
B IOBCEJIHEBHOM JKM3HHU.

MexnupeamMeTHbIe CBA3H.

Peanuzanmsi  MeXNpeaMETHBIX  CBsi3ed TpH  M3yYeHUH OOmmed u
HEOPraHWYECKOM XUMUHU B 11 Kiacce OCyIIECTBISETCS YE€pe3 MCIOJIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYUYHBIX TMOHSITUM, TaK W TOHATUM, SBIISIOUIUXCS
CHUCTEMHBIMHU JIJISI OTAENIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAy4YHBIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajau3, CHUHTE3, Kilaccuukamusi, MEePUOAUYHOCTh, HAOIIOJECHUE,
AKCIIEPUMEHT, MOJIEIIUPOBAHUE, U3MEPEHUE, SBJICHUE.

®dusuka: MaTepus, JHEPrUsi, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH,
W30TOIl, PaJIUOAKTUBHOCTD, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHD, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PM3UYECKUE BETUYMHBI U €IUHUIIBI UX
U3MEPEHHUSI, CKOPOCTh.

buonorusi:  kierka, opraHusM, d3KocucTtema, Ouocdepa, Makpo- U
MUKPODJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.



['eorpadusi: MmuHepabl, TOpHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBIE, TOITLIUBO,
PECYPCBL.

TexHonorusi: XMMHAYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPIHsi, TPOU3BOACTBO
CTPOMUTEIBHBIX MaTEpPUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOMU3BOACTBO, IHUIIEBAs
POMBINICHHOCTh,  (papMarieBTHUeckasi  MPOMBIIIUICHHOCTh,  MPOW3BOACTBO
KOCMETHYECKUX TPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
3JIEKTPOHHAsS MPOMBILIJIEHHOCTh, HAHOTEXHOJIOTUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
XNMHUHU HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUSA K pe3yJibTaTaM OCBOCHHUS
0o0yyYalolUMHUCs TporpaMM CpeAaHero oOIiero oo0pa3oBaHUsl (JIUYHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HaydHo-MeToauueckoil OCHOBOM st
pa3paboTKU TJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHUS NPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B CcOOTBETCTBUM C CHUCTEMHO-IESTEIBHOCTHBIM MOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHusl BIJIETIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHE OOYYAIONIUMHUCS POCCUHCKOW TpakTaHCKOM HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH ¥ CAMOONPEICNICHHIO;

HaJIM4YMe MOTUBAIIMU K 00yUEHHUIO;

I[EJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEN M UICTOPUUECKUX TPAAUIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBAaThCA B CBOEH
JESATeTbHOCTU 1IEHHOCTHO-CMBICIOBBIMUA YCTaHOBKAMH, MPHUCYIIMMH IIEJIOCTHOU
CUCTEME XMMHYECKOT0 00pa30oBaHus;

HAJIMYXE TTPABOCO3HAHUS IKOJIOTUYECKON KYIbTYPhl U CIOCOOHOCTH CTaBHUTh
1[EIU U CTPOUTH )KU3HEHHBIE TIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHMUS IpeAMeTa «XHUMHS» JTOCTUTaroTCsA B
€IMHCTBE Y4YEOHOW M BOCIUTATENbHOW JCSITEIIBHOCTHU B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJleajjaMud POCCUHCKOI0 TPa)XAaHCKOro OOUIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMM W  TMpaBWIaMH  TOBEACHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHUS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTHU
00yyYarommxcs.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS mpenMera «XUMHUS» OTPaXKaroT
c(OpMHPOBAHHOCTh OMNbITA MO3HABATELHOM M MPAKTUYECKON JESTENIbHOCTU
00y4JaromIMXcs MO peaju3aiyy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpaIaHCKOr0 BOCIIMTAHMS .

OCO3HAHMS 00YYaIOUUMHUCSA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaYKECHHUSI K 3aKOHY U IPABOMOPSIIKY;

NPEACTaBICHUS O COLUAIbHBIX HOpMax W NpaBWIaX MEXKIUYHOCTHBIX
OTHOIIICHUM B KOJUICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIbHOCTU MpU CO3JAaHUHU
y4€OHBIX MPOEKTOB, PEUICHUU yYE€OHBIX M MO3HABATEIBHBIX 3a/1ay, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH TOHMMAaThb M TPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTHUKY U
apryMeHTHI IPYTUX MPU aHAIHU3€ PA3INYHbIX BUJIOB YU4EOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOr0 BOCTIMTAHUA

LEHHOCTHOI'O OTHOLIECHHWS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIHIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K MPOLECCY TBOPYECTBA B OOJACTU TEOPUM U MPAKTHYECKOIrO
OPUMEHEHUS] XMMUM, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAYKU €CTh pe3yibTaT
JUINTENbHBIX ~ HAOJMIOJEHUI, KpPOMOTJIMBBIX OSKCIIEPUMEHTAIBHBIX  IOUCKOB,
HNOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpECa M [03HABATEIbHBIX MOTHBOB B IMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e UHQOpPMALMU O MEPEJOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOM
XUMUHY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSIMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUS, OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEAEHUE U TOCTYIKH CBOMX TOBApPHILEH C
NO3UIMIA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) dpopMuUpOBaHNS KYJIbTYPHI 310POBbS:

NOHMMaHUSl LEHHOCTEH 310poBOro u Oe3omacHoro oOpasza KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (U3MYECKOMY U
IICUXHUYECKOMY 3/I0POBBIO;

coOroIeHrsT TpaBWil O€30MacHOr0 OOpalieHusi ¢ BEIIeCTBAMU B OBITY,
IIOBCEITHEBHOM )KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHMMAaHUS LEHHOCTHM NPaBWI WHIAMBUAYAIBHOTO M  KOJJIEKTUBHOI'O
0€3011acHOr0 MOBEACHUS B CUTYAIUsIX, YIPOXKAIOIINUX 37J0POBbIO U KU3HU JIOACH;

OCO3HAHMS TOCIEACTBUN M HENPHITUS BPEAHBIX NPUBBIYEK (YHOTpEOJICHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCIEI0BaTEIbCKON
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM U  APYrMX BHAAX
NEeSITENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PCEIICHWHM MPAKTUYECKUX 3a1ad
COLIMAJIBHOM HAIPABJIIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3Y4E€HUIO Mpodeccuil pa3nauyHoro pojaa, B TOM
YuCJie Ha OCHOBE MPUMEHEHUS TTPEAMETHBIX 3HAHUH 110 XUMUH;

YBXKCHUSI K TPYLY, JIIOJSAM TPy/Aa U pe3yJibTaTaM TPYJI0BOH JAeATeIbHOCTH,

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIWBUIYAIbHOW TPAEKTOPUHU
oOpa3oBaHus, Oymymied mpodeccun W peam3anii COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEH OOIIIECTBA;

6) 3K0JI0TrNYeCKOro0 BOCIIMTAHMS:

AKOJIOTMYECKU 11€71€CO00Pa3HOr0 OTHOUICHUS K MPUPOAE, KaK HCTOUYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUSl TJO0ANBHOTO XapaKTepa SKOJOTWYECKUX NpOoOJIeM, BIIHUSHHUS
SKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON U COLUATILHON CPEIbI;

OCO3HAHUS HEOOXOAMMOCTH WCIOJIb30BaHUS JOCTIKCHUN XUMHUH IS
pelieHrs BOMPOCOB PallMOHATILHOIO MPUPOIO0NOIL30BaAHNS;

AKTUBHOI'O HEMPUATHS JIEUCTBUN, NPUHOCIIIUX Bpel OKpYKAlOLIen
NPUPOJHON Cpele, YMEHHUS TPOTHO3MPOBATH HEOJIATOMPUSTHBIE KOJIOTHUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIPEAOTBpaIlaTh UX;

HAJIUYUSl Pa3BUTOrO SKOJIOTMYECKOr0 MBIIIUICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITA NEeATENTbHOCTH AKOJIOTMYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOMN
NpaKkTUKE, CIOCOOHOCTM M YMEHHMS aKTHUBHO NPOTUBOCTOSTH HJCOJIOTHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

NOHUMaHUsl CHeUM(PUKA XUMUM KaK HayKd, OCO3HaHUS €€ poiu B
(GbopMUpPOBAaHUN PALMOHATHHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIETOCTHOTO
NIPEICTABIICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJABI M YEIIOBEKA, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M peUIeHUH MpoOJieM COXpaHEHUs
IPUPOTHOIO PAaBHOBECHS;

yOeKIEHHOCTH B 0OCOOOM 3HAYMMOCTA XUMHUHM JJiIE  COBPEMEHHOM
IUMBWIM3ALMKA: B €€ TyMaHUCTUYECKON HaMpaBICHHOCTH W BaXXHOM poJd B
CO37IaHUM HOBOM 0a3bl MaTepuaibHOU KYJIbTYpbl, pEIIEHUHU TI100aIbHBIX MPOOIEM
YCTOMYHMBOTO PAa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, IHEPIETUUECKOM, MUILEBON U
IKOJIOTHYECKON O€30MacHOCTH, B PAa3BUTUM MEIUIIUHBI, O0ECIICUYEHUU YCIOBHM
YCHEIIHOTO TpyAa M DKOJOTMYECKH KOMGPOPTHOM JKM3HM KaXJOTro ujieHa
0O0IIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTU: TIOHMMaHUs CYHIIHOCTH METOJIOB
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CLOCOOHOCTH HCMOJIb30BaTh



TIOJTydaeMble 3HAHUSI JIJIS1 aHAIM3a M OOBSICHEHUS SIBJICHUH OKPYXKAIOIMIEro MUpa U
IPOUCXOIANINX B HEM M3MEHCHUM, YMEHUS JIenaTh 000CHOBAaHHBIC 3aKITFOUCHHS Ha
OCHOBE HAy4YHBIX (DaKTOB W MMCIONIUXCS JaHHBIX C I1EJIbI0  TOJyYCHHS
JIOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOJIb30BaTh XHUMHUYECKUE 3HAHHS IS
pelIeHHs POOJIEM B pealbHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TIO3HAHUIO M UCCIIeIOBATENIbCKOM IeATEeIbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWNA TIO XUMHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TpyJa B Pa3IUYHBIX cepax mpodeccrHoHaTbHON
TeSITeTHHOCTH.

METAIIPEIMETHBIE PE3YJIbTATDBI

MeranpenMeTHbie pe3yJbTaThl OCBOEHUS y4eOHOro mpeamera «XuMuUs» Ha
YPOBHE CpPEIHET0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIA dbopmMupoBanus MHPOBO33PEHUS OO0 yJaroIIXcs
MEXIUCUUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIE MOHSTHS, OTPAKAIOIIUE
I[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHenuuKy METOJ0B IO3HAHUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHUsl, SBJICHUE,
IpOIIecC, CUCTEeMa, HayYHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIEA0BAHNE, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCaJIbHbIC yueOHbIe NEUCTBUA (MO3HABATElIbHbIE, KOMMYHHKATUBHBIE,

pEryJIATUBHBIE), o0ecreynBaroIme dbopmupoBaHue GyHKIIMOHAIBHOM
TPaMOTHOCTH U COITUATHHOW KOMIETEHITMN 00yYarOInXCs;
CITOCOOHOCTH 00y4Yaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUILUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS M YHUBEpPCAJIbHbIC ydeOHBIC
JIEUCTBUSA B IIO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIHHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMH U  PETYJISTUBHBIMU
JIEUCTBUSAMU.

OBJajenue YHUBEPCAJIbHbIMH Y4eOHbIMU NMo3HABaTeJbHbIMH
JIeCTBUSIMM ¢

1) 6a30Bble JJOruyecKue JaeMcTBusi:

CaMOCTOSITeIbHO  (OpPMyNIHpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCCMaTpPUBATh;

ONpeAeHATh LENIN JAESITEIbHOCTH, 3aJlaBas IMapamMeTpbl W KPUTEPUH HX
JTOCTUKEHUS, COOTHOCHUTB PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEIISIMU;



UCIOJIb30BaTh MPU OCBOCHHHM 3HAHUMN NMPUEMBI JIOTMYECKOI'O0 MBIILUICHUS —
BBIICIISATh XapaKTEpHbIE MPU3HAKKA TOHATHI M YCTAHABIMBATh HUX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JIJIs1 OOBSICHEHUS OTJENbHBIX (PAKTOB U
SIBJICHUI;

BbIOMpAaTh OCHOBAHMS M KPUTEPUH IS KJIacCH(PHUKAIMM BEIIECTB U
XUMHUYECKUX PEaKIUi;

YCTaHABIUBATh IPUUYMHHO-CIEACTBEHHBIE CBSI3UM MEXIY H3y4yaeMbIMU
SABJICHUSIMU;

CTPOUTBH JIOTMYECKHE pPacCyKIEHUs (MHIYKTUBHbBIE, JI€AyKTUBHBIE, IO
AHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBbIX
SBJICHUSIX, (POPMYJINPOBATH BBIBOJIbI U 3aKIFOUEHUS;

OPUMEHATH B MPOLIECCE MO3HAHUS, UCIOJIb3yEMbIE B XUMHUHA CHMBOJIMYECKHE
(3HAKOBbIE) MOJIEIH, TPE0OPA30BBIBATH MOJIEIbHBIE MPEACTABICHUS — XUMHYECKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMUYeckas (opmyna, ypaBHEHHE XHUMUYECKOU
peakuuu — IMpU PElIeHUH Y4YeOHBIX IO3HABATEIbHBIX M NPAKTHUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJIEJIbHBIE NPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
IPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 0a3oBbIe McCIeI0BaTEIbCKUE 1eHCTBUS:

BJIAJ€Th OCHOBAMHM METOJOB HAYYHOI'O MO3HAHUS BELIECTB M XUMHUYECKHUX
peaKuunii;

(GopMynHpOBaTh LIETU U 3a/1a4U UCCIEI0BAHUS, UCIIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIE BOIMPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHMUSI U OCHOBBI Ui (DOPMUPOBaAHMS THUIOTE3bI MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJECHUN;

BJIQJ€Th HAaBBIKAMHM CaMOCTOSITEIBHOIO IIJIAHUPOBAHMS U IPOBEACHUS
YUYEHUYECKUX 3KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOIIOAATH 32 XOAOM
IpoIecca, CaMOCTOSTENIbHO NPOTHO3UPOBATH €ro pe3yibTar, (pOpMyIHpoBaTh
0000111€HNS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIBTATOB UCCIIEAOBAHUS,
COCTaBJIAITh OOOCHOBAHHBINA OTUET O MPOEIIAaHHON padoTe;

npuoOpeTaTb ONBIT YYEHHYECKOW HCCIENOBATENbCKOM M MPOEKTHON
JESITENIbHOCTH, MPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIHLHOMY
IOMCKY METOJIOB pEIIEeHUs] MPAKTUYECKHUX 3a/]ad, NPUMEHEHHUIO PpPa3IMYHBIX
METOJI0B MO3HAHUS.

3) pabora ¢c nundopmanueii:

OPUEHTHPOBAThCSI B PA3IUYHbIX MCTOYHUKAX HH(popMauuu (Hay4dyHO-
NOMmyJIsipHasl JUTEpATypa XHUMHUYECKOTO COJAEpX aHUs, CIPABOYHbIE MOCOOMS,
pecypcbl MHTepHeTa), aHanmu3upoBaTh MHPOPMALMIO PA3IMYHBIX BUAOB U (opM
NpeCTaBICHNU, KPUTHYECKU OLIEHUBAaTh eé JOCTOBEPHOCTD U
HENPOTHUBOPEUYHBOCTb;



dbopMyIHUpOBaTh 3aMPOChl U MPUMEHITh PA3IUYHBIE METO/bl MPU TMOUCKE U
orbope wuHboOpMalnu, HEOOXOAWMOW JJIsI BBIMOJHEHUS YYEOHBIX 3ajaau
ONPEIEIIEHHOrO THUIIA;

NpUOOpPETaTh OMBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTHUMalbHYIO  (QOpMYy  MpeICTaBICHUS
uHbopmaiu (Cxembl, rpaduKu, JTUarpaMMbl, TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIIONIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBAa NpU paboTe C
XUMUYECKON WHGOpMAIMEe: TPUMEHSITh MEXKIpeAMEeTHbIe ((pu3udeckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJibl, a0OpEeBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CMMBOJIMYECKHE CpEACTBA
HATJISITHOCTH.

OBiaeHne YHMBEPCAJTbHBIMM KOMMYHUKATHBHBIMU AeHCTBUSIMH:

3a/1aBaTh BOIMPOCHKI MO CYIIECTBY 00CYX)IaeMOW TEMbI B XOJI€ JUaora u/miu
JUCKYCCUH, BBICKa3bIBaTh  HAeH, (GOPMYJIMPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEIIbHO BBINIOJIHEHHS IPEIJIOKEHHON 3a1a4H;

BBICTYNIaTh C TMPE3EHTALMEl pe3yJbTaTOB MO3HABATEILHOU EATEbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO UM COBMECTHO CO CBEPCTHUKAMU IIPH BHITIOJIHEHU U
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONW padOThl MO HCCIEAOBAHUIO CBOMCTB
U3Y4aeMbIX BEIECTB, pea3aIlui yueOHOTr0 MpoeKTa U (OPMYITHPOBATH BHIBOJIBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COTJIACOBAHUSA MO3ULMNU B
X0J1€ 00CYXJIeHUSI 1 0OMEHA MHEHHSIMU.

OgjaieHNe YHMBEPCAJTbHBIMY PEryJSITUBHBIMU A1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISTH CBOIO IO3HABATEIbHYIO
NeATEeNbHOCTh, ompeaensas e€ Meau W 3ajJadd, KOHTPOJIMPOBaTh U IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpelaraéMblii  aJrOpUTM JCUCTBUN TpuU
BBITIOJTHEHWM Y4YeOHBIX M UCCIIENIOBAaTEIbCKUX 3aJad, BbIOMpaTh Hambosee
3¢ eKTUBHBIN CcrMoco0 WX perieHus ¢ Y4ETOM TONYyYCHHsS] HOBBIX 3HAHUU O
BEII[ECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISTh CAMOKOHTPOJIb CBOEH NIEATEILHOCTH Ha OCHOBE CaMOaHallU3a
U CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATBI
10 KUIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTpaXaroT:

c(OpMHPOBAHHOCTh  MPEACTABICHUM O XHMMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHUpPA, pOJIM XHMHH B II03HAaHWM SIBJICHUUI
Opupoasl, B (HOPMUPOBAHMM MBIIUICHWS H  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOW IPAMOTHOCTH, HEOOXOJUMOM JIs1 pelIeHHs IPAKTUUYECKUX 3aa4



U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS] K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CHCTEeMOW  XMUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarOIe TMOHATHS (XMMHYECKHI DJIEMEHT, aTOM, >SJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIA, BAIEGHTHOCTh, AJIEKTPOOTPULIATEIbHOCTh, XUMHYECKAas
CBsI3b, CTPYKTypHas ¢opmyisa (pa3BEpHyTas U COKpallléHHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM O00BEM, YrIepOJaHBIN ckener, (yHKIMOHAJIbHAS Tpymna,
paaukan, U30Mepus, U30MEPHI, TOMOJIOTHYECKHUI PsZ, TOMOJIOTH, YIJIEBOIOPOIBI,
KHUCJIOPOJ U a30TCOJEPKAILHUE COECIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIUHEHUS); TEOPUU U 3aKOHBI (TEOpHUsI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XHMHH; MHUPOBO33PEHUECKHE 3HAHUS,
JeXallie B OCHOBE IOHMMAaHHUS NPUYUHHOCTH W CUCTEMHOCTH XHUMHYECKHX
ABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUSI O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHWU BaXKHEWIIMX OPraHUYeCKHX BEIIECTB B OBITY U
PAKTUYECKOM 1EITEITbHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHHU BBISBIIATH XapaKTEpHbIE NPU3HAKA MOHSATHUM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS TPHU
OIMCAHUM COCTaBa, CTPOCHHUS U MPEBPAILCHUN OPTraHUYECKUX COECANHEHUN;

c(OpMUPOBAHHOCTh YMEHHMM HCIOJB30BAaTh XHMHUYECKYIO CHUMBOJIUKY JJIs
COCTaBJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMyn1 OpraHMYecKHMX BEIIECTB W YpaBHEHUH XUMHYECKUX pEaKIui,
U3rOTABJIMBATh MOJEIN MOJIEKYJI OPraHMYECKUX BEIIECTB JUISI WILIFOCTPALMH HMX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOT' O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTAaHABIMBATh MPUHAJJIEKHOCTh H3yYEHHBIX
OpraHWYECKUX BEIIECTB II0 MX COCTAaBY U CTPOCHUIO K OINPEIEIEHHOMY
KJaccy/Tpynne coeauHeHUil (yriieBOAOpOIbl, KHUCIOPOA U a30TCOJAEpKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUSA 110
cucremarndyeckoir HomeHknatype (IUPAC), a Takxke NpuUBOAUTH TpUBUAIBHBIC
Ha3BaHUS OTJAEIBHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIEH, alleTUJIEH,
STUJICHTJIUKOJIb, TJIUUEPUH, (eHon, (popMmanmbaerui, aueTalbIerus, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TJIF0KO03a,
bpykTO3a, Kpaxmal, eJI0103a, TIUIUH);

c(OpMHPOBAHHOCTh YMEHHS OINPEACNIATh BHUABI XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIMHEHUSX (OIMHAPHBIEC U KPATHBIE);

c(OpMHPOBAHHOCTh YMEHHUSI MPUMEHATH TOJOXKEHUS TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. byriepoBa ajis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BELIECTB;



c(hOpMUPOBAHHOCTh ~ YMEHUN  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nYecKue M XMMHYECKHE CBOMCTBA THUIHMYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOMUJIEH, aleTUJICH,
Oyranuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], JTAaHOJ], STHJICHIJIUKOJb,
TJIMIEPUH, (PEHOJI, alleTalIbJIETU]l, MypaBbUHAsI M YKCyCHasi KHUCIIOTHI, TJIFOKO3a,
KpaxMall, IeJIJTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIHO
CBS3b MEXIY HUMHU YPABHEHHUSMU COOTBETCTBYIOLIMX XHUMHUYECKUX PEAKIUH C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOIOPOIHOTO
CeIpbsi  (He(pTh, NPUPOAHBIM Tra3, Yroiab), CIOCOOBI WX TMEepepadOTKU U
PAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS [0 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJTUYECTBA MCXOJHOIO BEIIECTBA WU MPOIYKTa
peakIuu 1O W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OIHOTO U3 MCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHH BJIAJETh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HAYYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YYEHUU BEIIECTB U
XUMUYECKUX SBJICHUHN (HAOI0AeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHYECKHUE 3HAHWS I NPUHATUS PEUICHUW B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiXx, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTb YMEHUM COOJIIO/IaTh MPaBUJIA MOJIH30BAHUS XUMUYECKOM
nocyZoi W JabopaTOpHBIM OOOpYyJIOBaHMEM, a Tak)Ke MpaBWiIa OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUI IUIAHMPOBAaTh U BBIMOJIHATh XHUMUYECKHM
AKCTIEPUMEHT (TIPEBPAILlEHUs OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, ITOTYyUYEHHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KA4E€CTBEHHbIC PEAKIMU OPTaHUYECKUX
BEIIIECTB, JICHATypallus OEIKOB MpPHU HArpEeBaHUM, I[BETHBIC PEaKIMU OCJIKOB) B
COOTBETCTBUM C TMpaBUJIAaMU TEXHUKHA OE30MaCHOCTH TMpU OOpalIeHUH C
BEIIECTBAMU U JA0OpPaTOPHBIM OOOPYIOBAHHMEM, TMPEACTABIATh PE3yJIbTAThI
XUMHUYECKOTO JKCIEepuMeHTa B (OpME 3alucy YpPaBHEHUM COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIHPOBATH BHIBOALI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiuu, IHTEepHET U APYTUXx);

chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKU
1[eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY W TPYAOBOM JEATENHHOCTH B LEISAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKpY)KaIOUIEH MPUPOAHON Cpelibl, OCO3HABATh



OIMAaCHOCTh BO3JICHCTBUS Ha J>KMBBIC OPraHU3MBI OINPEACIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHMMAas cMbIC Tokazatens [1JIK, moscHATh Ha mpuMepax CHOCOOBI
YMEHBIICHUSI M MPEAOTBPALICHUS HMX BPEIHOTNO BO3JICHCTBUSA Ha OpraHU3M
YeIIOBEKA;

VIS OOYYarOIIMXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbS: YMEHHE
INPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHHUSA BEIIECTB M
XHUMUYCCKHX SIBICHUI;

JUIS  CIIENIBIX W CIAO0OBHIAIIMX OOYYalONIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cUcTeMy oOo3HadeHuit JI. bpaiinsa mis 3amucu XUMHYECKHX

dbopmyi.

11 KUIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OOImas W HeopraHudeckas
XUMUS» OTPaXKAIOT:

c(hOpMUPOBAHHOCTb  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBISIONICH
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XUMHUU B TIO3HAHUU SIBICHUU
npupoabl, B (QOPMUPOBAHUM  MBIIUICHUS U  KYJbTYpbl JIMYHOCTH, €€
(GYHKITMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JJIS PEIICHUS MPAKTUYECKHUX 3a/1a4
U DKOJIOTUYECKHM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOIHOMN
cpene;

BJIaJICHUE  CUCTEMOM  XMMMYECKMX  3HAHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMUYCCKUH 3JIEMEHT, aroMm, H3oTom, S-, p-, d-
AJEKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KOBaJIEHTHAsl, MOHHAs, METAJJIMYECKAs!, BOJOPOAHAs), KpUCTAIUINYECKasl pEelIETKa,
TUNBl  XUMUYECKUX  pEaKUUi, pacTBOp, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
BJIEKTPOJIUTUYECKAST JUCCOLUAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peakIu, XUMHUYECKOE DPaBHOBECHE); TEOPUH U 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunuecku 3akon JI. M. Menneneena,
3aKOH COXPAHEHHSI MACChl BEUIECTB, 3aKOH COXPAHEHHS M MPEBPALIECHUS SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS MPUUYUHHOCTU U
CUCTEMHOCTH XUMUYECKUX SBJICHUH, (PAKTOIOTMYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYEHUU U 0€30MaCHOM HCMOJIb30BAHUM BAKHEUIIINX HEOPTraHUYECKUX
BEIIECTB B OBITY U MPAKTHUUYECKOMN JEATEILHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHM BBISIBIIATH XapaKTEPHbIC TMPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSATHUS MPHU
OMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJIs
cocTaBiaeHus (opMyn BEmIECTB M  YpPaBHEHMM  XUMHUYECKUX  pEaKIui,



cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIeCTB (yrapHblid Tra3, YIVIEKUCIbIA ra3, aMMHaK, TaméHas
U3BECTb, HETAIIEHAs! U3BECTh, MUTHEBAsS COMIA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPENENATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3JU4YHOIO COCTaBa, BUJ XUMUYECKOU
CBsA3M (KOBaJ€HTHAasl, MOHHAs, METaNINYECKasi, BOJOPOJIHASI) B COCMHEHUAX, TUI
KPUCTAJUIMYECKON pEIIETKM KOHKPETHOrOo BellecTBa (aTOMHAs, MOJEKYJIspHasi,
MOHHAsI, METAJUIMYECKAs), XapaKTep CpeAbl B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
COCIMHCHHUM;

c(hOpMHPOBAHHOCTh YMEHUN yCTaHaBJINBaTh IPUHAIEKHOCTh
HEOPTaHWYECKUX BEIIECTB [0 KX COCTaBY K OHNpPENEIEHHOMY Kiaccy/Tpymmne
COEIMHEHUH (IIPOCTHIEC BEIIECTBA — METAJUIbl U HEMETAJLIbI, OKCUJIbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIE THIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa Jl.
N. MenneneeBa U AEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, 0OBSICHUTEIbHYIO
Y TIPOrHOCTUYECKYIO (PYHKITUU;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepU30BATh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX 3JIeMEHTOB |—4 mnepuonoB Ilepuonnueckoii CHUCTEMBI
XuMH4Yeckux dsaemeHtoB JI. M. MennaeneeBa, MCHOAB3ys MOHATHSA «S-, P-, d-
3JIIEKTPOHHBIE opourammn, «QHEPreTHYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCIMHEHUU
1o repuojam u rpymnmnam [lepuoanyeckon cucteMsl XUMUYECKUX diieMeHToB 1. U.
Meneneena;

c(hOpMHPOBAHHOCTh YMEHHU  XapaKTepuU30BaTh  (OMHCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JWYHBIX  KIIACCOB,
IOJATBEPKAATh CYIIECTBOBAHME T'€HETHUYECKOW CBSI3M MEXIY HEOPraHWYECKUMHU
BELIECTBAMH C ITOMOLIBIO YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH;

chOpMUPOBAHHOCTh YMEHHS KJIacCHU(PUIMPOBATH XUMHUYECKHE PEAKIUU TI0
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrolldX BEIIECTB, TEIJIOBOMY
3¢ deKTy peakiuu, U3MEHEHHUIO CTENEHEW OKMCIEHHS 3JIEMEHTOB, 00paTUMOCTH
peaKlM, YYaCTHIO KaTaanu3aropa);

c(OpMHPOBAHHOCTh YMEHHUU COCTABJSATh YPaBHEHHUS pPEaKUUW PpPa3IHYHBIX
THUIIOB, MOJIHBIE U COKpAIllEHHbIE YPABHEHHSI PEaKLMii HOHHOI'O OOMEHA, yYUThIBas
YCIIOBHS, IIPX KOTOPBIX 3TH PEAKLUHU UAYT 1O KOHIIA;

cOPMUPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIUH, IOATBEPXKAAIOIINE
KAUYECTBEHHBI COCTAaB PA3JUYHBIX HEOPraHWUYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BELIECTB;



c()OpMHPOBAHHOCTh ~YMEHHMI  pacCKpbIBaTh CYIIHOCTb OKHCIHTEIbHO-
BOCCTAaHOBUTENIbHBIX PEAKLUN MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOro OanaHca
3TUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
pPEaKIUu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTBus (nmpuniun Jle [llarense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTb XHMHUYECKHE MPOLECCHI,
JeKallie B OCHOBE INPOMBIIUIEHHOIO NOJYyYEHHsI CEPHOW KHUCIIOTHI, aMMHaKa, a
TaK)Ke C(POPMUPOBAHHOCTh MPEACTABICHUA 00 OOLIMX HAy4YHBIX NPUHLHUIAX WU
AKOJIOTHYECKUX MPOOJIeMaxX XMMUYECKOr O IIPOU3BOJICTBA;

c(OPMUPOBAHHOCTb YMEHHUI MPOBOJUTH BBIUHCIEHHS C MHCIIOJIb30BAHUEM
MOHATHUSL «MAaccoBasi JOJs BEIIECTBa B PAcTBOPE», OObEMHBIX OTHOLIECHUM ra3oB
OpY XUMHYECKHX PEaKIMIX, MacChl BEIIECTBA WK 00bEMA ra30oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BbEMY OJHOIO U3 YYACTBYIOLIUX B PEAKIIMU
BEIIECTB, TEIUIOBOTO 3 (eKTa peakluyd Ha OCHOBE 3aKOHOB COXPAHEHHS MacCChl
BELIECTB, IPEBPALLEHUS U COXPAHEHHUS SHEPTHH;

c(hOopMUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOU
nocyao M JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXe MpaBuiia OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIIOJHEHHIO JIaOOpAaTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(hOpMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHATH XUMHYECKUI
AKCIIEPUMEHT (pa3jioKeHHE MEePOKCHIA BOAOPOJa B NMPHUCYTCTBUU KaTalu3aTopa,
ONPEJICJICHUE CpEeAbl PAcTBOPOB BEIIECTB C IMOMOUIBIO  YHUBEPCAIBHOIO
MHIUKATOPa, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklvy,
peaklM HOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIuu Ha cyib(ar-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEUICHUE 3KCIEPUMEHTAJIBHBIX 3a/ad IO
temaM «Mertamusy U «Hemeraiib») B COOTBETCTBHH C INPAaBWIAMH TEXHHUKH
6e3o0macHOCTH TIpU O0pAIllEHUH C BEUIECTBAMH U JIaOOpaTOPHBIM 000pPYIOBaHUEM,
OpPECTaBIATh PE3YJbTAaTbl XUMHUYECKOIO JSKCIEpUMEHTa B (opme 3amucu
YPaBHEHUN COOTBETCTBYIOUIMX peakiUi U (POpMyIMpOBaTH BBIBOABI Ha OCHOBE
3TUX PE3YJIbTATOB;

c()OPMHPOBAHHOCTh YMEHUH KpPUTHYECKH AHAJIM3UPOBATH XHMHYECKYIO
uHpOpMAIIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MaccOBOMU
KOMMYHUKalMu, UHTEpHET U Ipyrux);

chOpMUPOBAHHOCTh  YMEHHH  COOJIIOaTh  MpaBWIa  SKOJIOTHYCCKH
1EeIecO00pa3HOro TMOBEAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEIAX
COXpaHEHUs] CBOEro 3J0pPOBbSi M OKPYXKAIOIIEW MPUPOJHON Cpellbl, OCO3HABATH
OIaCHOCTh BO3/CUCTBUSI Ha XKUBbIE OPTaHU3MBbI ONPEAEIEHHBIX BEUIECTB, IOHUMAs



cmpicit mokazarens I[IJIK, moscHATP Ha mnpuMmepax cHocoObl YMEHBLIEHUS U
IIPEAOTBPALLEHUS X BPEAHOTO BO3IEMCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsE 00Yy4YaroIIMXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHM 3/I0POBbS: YMEHHE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

VIS CIIENBIX W CHA0OBHIAIIMX OOYYarOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeuHyI0 cucteMy obo3HaueHuit JI. Bpaiins g 3anMcu XuMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KoaunuyecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB 4 TeEM (undposbie)
Ne n/mm Konrpousbnsbie | IlpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmet opranndeckoit xumuu. Teopus
1.1 CTPOCHHMSI OPraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
HWroro no pazneny 3
Paspnea 2. Yriesonopoasl
2.1 [IpenenbHblE yrieBogOPOIbI — AIKAHbI 2
99 HenpenenbHble yrieBogOpOIbI: AJIKEHBI, 6 1
aJKaJNeHbI, AIKMHbI
2.3 ApomaThdecKkue yrieBoa0PO bl 2
24 [IpupoHbIE HCTOUHUKH YTIEBOIOPOAOB U 3 1
uX mepepadoTKa
Hroro o pasnemny 13
Paspnen 3. Kuciiopoacoaep:kamue opraHnyecKue coenHeHust
3.1 Cruptel. deron 3
3.9 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
CrnoxHuble 3(upbl
3.3 VrineBomsl 3 2




Htoro no pazneny

13

Pasnen 4. A3orconepxaiiue opranudeckue coeJuHeHUs1

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3
Hroro no pazneny 3
Pa3pnen S. BbicOKOMOJIEKY IsIpPHBIE COCUHEHUS

5.1 [Inactmaccel. Kayayku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoabusie | IlpakTHyeckue
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypcsl
Paznen 1. Teoperuueckne OCHOBBI XUMUH
Crtpoenue atomoB. [lepuonnueckuii 3akoH
1.1 u [lepuonuueckas cucteMa XMMHUYECKUX 3
anemeHToB JI. 1. Menneneena
12 Crpoenue BemiectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKIIUU 6 1 1
Hroro o pasueny 13
Pa3nea 2. Heopranmueckasi xumust
2.1 Mertamnbl
2.2 Hewmeramnst 1
53 CBs13b HEOPraHUYECKUX U OPTaHUUYECKUX 5
' BEILECTB
Uroro no pazgeny 17
Pa3zpnen 3. Xumus v Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3




IHOYPOYHOE INVTAHUPOBAHHUE

10 KJIACC
KoaunuyecrBo yacos DJIEKTPOHHBIE
Ne uudgpoBbie
w/n Tema ypoka Beero KonTpoasnsie | IIpakTnueckue o6pasoBaTebHbIE
padoTsI padoThbI pecypest

1 IIpeameT opraHn4ecKkoi XUMHH, €€ 1

BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE

Teopus cTpoeHns: opraHu4ecKux
2 coenuHenuit A. M. bytneposa, e€ oCHOBHBIE 1

I0JIOXKEHHUS

[IpencraBnenue o knaccudukanum
3 opranudeckux seuiects. HomeHnkiatypa 1

(cuctematuyeckasi) U TPUBHAJIbHBIE

Ha3BaHMsI OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, 1

TOMOJIOTHYECKUH psift
5 Meran u 3TaH — npocTenime 1

IIPEICTAaBUTEIN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOWCTBA 1
7 OTUieH U NPONWIEH — NpocTeine 1

IIPEICTAaBUTEIH AJIKEHOB
3 [Ipaktuueckas padora Ne 1. «Ilomyuenue 1 1

JTUJICHA U U3y4YE€HUE €r0 CBOMCTB»

Anxanuensl. byraguen-1,3 u
9 MeTunoytanuen-1,3. [lonyuenue 1

CHUHTETHUYECKOT0 KayyyKa U PEe3HUHBI




AJIKMHBI: COCTaB 1 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psl. ATIETHICH —
MPOCTEUILINN MPEICTABUTEIIb AJIKUHOB

11 Boluncienus o ypaBHEHUIO XUMHYECKOU
peaxkuuu

12 Apenbl: 6eH301 U TOJ1yoJd. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBsi3b YIiaeBOJOPOIOB,
NPUHAAIEKALINX K PAa3JIMYHBIM KIaccaM
[IpupoaHBIE HCTOYHUKH YTIIEBOJOPOIOB:

14 MIPUPOIHBII ra3 U MOMYTHbIE HEPTSIHBIEC Ta3bl,
He(Th U IPOIYKTHI €€ nepepaboTKu
[IpupoaHble HCTOYHUKH YTIEBOAOPOIOB:

15 MIPUPOIHBII Ta3 U MOITYTHBIE HEPTSIHBIEC Ta3bl,
He(DTH U IPOIYKTHI €€ nepepadoTKu

16 KonrtponsHas pabota no paznery
«YTIeBOI0pOAbD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJI. BoopoaHast cBs3b

18 MHOroaToMHbI€ CIIUPTHI: TUICHTJIUKOIb U
[JIMLEPUH

19 @deHoI: CTpOEHUE MOJICKYIIBI, (PU3UUECKUE U
XMMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaerupl: popManbaerul U aueTalbaeru.
Aneron

21 OnHOOCHOBHBIE Ipe/ieNIbHbIE KapOOHOBBIE
KHUCJIOTBI: MypaBbHUHAs U YKCYCHast

22 [paktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIOTBI»

23

CTeapI/IHOBaH n OJICMHOBAasA KHCJIOThI, KaK
npeaACTAaBUTCIIN BBICHINX Kap60HOBBIX KHCJIOT

24

Mpi1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

25

CrnoxHbie 2(UpPHI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ HAPOIN3 CIIOKHBIX

a¢upoB

26

Xupsl: runponus, npuMeHeHue,
Ouosoruueckas pojib )KUpOB

27

VYrneBoabl: cocTaB, KiIacCUpUKaIH.
Baxnelime npeacTaBUTENN: TITF0K03a,
dbpykTO3a, caxapo3a

28

Kpaxman n nemnrono3a Kak OpupoIHbIE
MOJIMMEPDI

29

KonrposasHas pabota 1o pasueiny
«Kuciopozacoaepxaiie opraHnIecKue
coeuHeHus»/ Beepoccuiickas mpoBepoyHast
pabora

30

OO1w1ast XxapaKTepUCTHKA a30TCOAECPIKALINX
OpraHuyeckux coefuHeHuit / Beepocceuiickas
poBepoYHas pabora

31

AMWHEBI: METHUJIAMUAH 1 aHWINH

32

AMUHOKHCIIOTHI Kak aM(oTepHbIC
OPraHUYEeCKHE COCTUHEHUS, NX
ouosoruueckoe 3Hauenue. [lenruael. benku
KaK IPUPOJHBIE BHICOKOMOJIEKYJISIPHBIE
COCIUHEHMS




33 OcHOBHBIE IOHATUS XUMHUH 1
BBICOKOMOJIEKYJISIPHBIX COE€IMHEHUN
OCHOBHBIE METO/IBI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCAUHEHUM. 1
[TnacTmaccsl, KayuykH, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

KonTpoanHbie
Bcero P
padoTbI

IIpakTH4yeckue
padoTbI

DJIeKTPOHHbBIE
nugposbie
o0pa3oBaTeJibHbIE

pecypchl

XUMUYECKUH AIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypamus aTOMOB

Ilepunonnueckuii 3akoH u Ilepuonnueckas
CHUCTEMA XMMHUYECKHX dy1eMeHTOB /[]. 1.
MenaeneeBa, X CBSI3b C COBPEMEHHOU
TEOpPHUEN CTPOEHHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMUYECKHUX DJIEMEHTOB M MX COCTMHEHHH 110
rpyImaM v nepuojiaMm. 3HaueHUe
MIEPUOTNUECKOTO 3aKOHA U CUCTEMBI
xuMmuueckux asemenToB /.M. Meneneena B
Pa3BUTUU HAYKU

Crtpoenue BelecTBa. XUMHUYECKas CBSI3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHMS KOBAJCHTHOM
cBs13u. BopopoaHas cBsi3b

BaneHTHOCTB. DIEKTPOOTPUIIATETHLHOCTD.
Crenednb okucicHusa. BentecTsa
MOJICKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOCHUSA

[ousTHE O MUCTIEpCHBIX cUcTeMax. VicTuHHBIE
Y KOJUIOMJTHBIC PacTBOPBI. MaccoBast 10JIst
BEIIIECTBA B PaCTBOPE




Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COeAUHEHH. [ 'eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEIIECTB, PA3IMYHbBIX
KJ1acCOB

Knaccudukanus XuMru4ecKux peakiuii B
HEOPraHUYECKON U OPraHUYECKON XUMUH.
3aKOH COXpaHEHHS MAacChl BEIIECTB; 3aKOH
COXpaHEHU U IIPEBPAIICHNS JQHEPTUU IIPU
XUMHYCCKUX PCAKIUAX

Ckopoctb peakiun. O0paTuMble peakiuu.
XHUMHUYECKOE PABHOBECUE

10

[paktuyeckas padora Ne 1. «Buusiaue
pa3IMyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakLum»

11

DnekTponuTrueckas auccouuanus. [lousrue o
BOJIOpOAHOM noka3zarene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OPraHMYEeCKUX U HEOPraHUYECKUX BEILIECTB

12

OKHCANTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.
[onsiTie 00 3IIeKTpOIN3€e pacIljIaBOB U
pacTBOPOB coeH

13

Kontponbnas padoTa mo pasaeny
«TCOpeTI/I‘IGCKHe OCHOBBI XUMUN)»

14

Meraubl, ux noJsioxenue B [lepuoguueckoi
CHUCTEME XUMHUYECKUX emeHToB /[, U.
MemnpeneeBa 1 0COOEHHOCTU CTPOSHUS
atomoB. O0mue hu3ndeckne CBOMCTBa
METaJIJIOB




CrutaBbl METANIOB. DIEKTPOXUMHUYECKUH psijt

15 HaIpsKEHUH METaJIIOB
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX METAJIJIOB

16 (HaTpuii, KaJInii, KaJIbLIUIA, MarHUH,
ATIOMUHHK) U UX COCTMHCHHM

17 XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCJIMHEeHU I

18 XUMHYECKHE CBOMCTBA IIMHKA, KeJle3a U UX
COeIUHEHNN
[IpaxTrueckas pabora Ne 2. "Pemenue

19 9KCIIEPUMEHTAIBHBIX 3aa4 110 TEME
«MeTame»"
Hewmetamnsl, ux nonoxenue B [lepuoanueckoi

20 cUCTEeMEe XUMUYECKUX ieMeHToB /1. U.
MeneneeBa 1 0COOEHHOCTH CTPOEHHUS ATOMOB
du3nyeckue CBONCTBA HEMETAIOB.

21 AmtoTponusi HeMeTauioB (Ha IpUMeEpe
KHCIIopoJ1a, cepkl, hocdopa u yrieposa)

29 XHUMHYECKUE CBOMCTBA raJIOT€HOB, CEPBI U UX
COeIUHEHUN

3 XuMuyeckue cBoicTBa a3oTa, (pocopa u ux
COEJIMHEeHU I

24 XHUMHUECKHUE CBOIMCTBA yriepoa, KpEMHUS U
UX COeIUHEHUHN

o5 [IpuMeHeHre BaXKHENIIINX HEMETAJIOB M UX
COCJIMHEHU I

26 O06o001IeHNEe B CUCTEMATH3aIMs 3HAHUH 10

TeMme «Hemeramnmely. Berauciaenus mo




YpaBHCHUAM XUMHUUCCKUX pCaKHI/II\/’I u
TEPMOXUMHUYCCKUEC pvaéTI)I

[paktuyeckas padora Ne 3. «Pemenune

27 JKCIEPUMEHTANIBHBIX 3aJa4 110 TEME 1
"Hemertannbl"»

28 KontponbHas paboTa mo TeMam «MeTalis» 1 1
«Hemertauib»

29 Heopranunueckue u opraHnueckue KUCIOTHI. 1
Heopranuueckue u opraHnyeckre OCHOBaHUS
AmMdoTepHbIe HEOPTAaHUUECKUE U

30 OpraHuYeckue coequHeHus. [ 'enernueckas 1
CBSA3b HEOPraHUYECKUX U OPraHUYECKHUX
BEIIECTB
Poip xuMun B 00eCcie4eHUN YKOIOTHYCCKOM,

31 SHEPreTHUECKOM U MUILEBOM OE30MaCHOCTH, 1
Pa3BUTHUU MEAUIIMHBI
[IpencraBnenust 06 0OMMX HAYYHBIX

32 MPUHLINIIAX MPOMBIIUIEHHOTO MOTYYEHHS 1
BOKHEHIIMX BEILECTB

33 UYenoBek B MUPE BEILIECTB U MAaTEPUAIIOB

34 XuMus U 37J0pOBbE YEIOBEKA

OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC

Kon
NPOBEPSIEMOr0
pe3yJbTara

IIpoBepsieMble npeIMeTHbIE Pe3yJILTATHI 0OCBOEHHS OCHOBHOI
o0pa3oBaTeIbLHON NPOrpamMMbl CpelHero 001ero 00pa3zoBaHus

1

Teopernueckre OCHOBBI OPraHU4YECKON XUMHH

11

ChopMUpPOBAaHHOCTH TPEACTABICHUNH O XMMHYECKOW COCTaBIISIOIICH
€CTEeCTBEHHOHAyYHOW KapTUHBI MHUpPA, POJU XHMHHM B TIO3HAHUU
SBJIIGHUH TPUPOIbI, B (HOPMHUPOBAHHM MBIIUICHUS U KYJIBTYPHI
TUYHOCTH, €€ (YHKIMOHANBHOM TPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHus TPaKTHUYECKUX 3aJad W OSKOJOTHYeCKH O0O0OOCHOBAHHOTO

OTHOLIEHUS K CBOEMY 3/I0POBBIO U IPUPOHOM cpelie

1.2

Brnanenue cucremoil XUMHUYECKHMX 3HAHHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraroye HOHATHUS (Monexyna, BAJICHTHOCTb,
JIEKTPOOTPHUILIATENIBHOCTh, CTENEHb OKHMCICHMS, XMUMHUYECKas CBs3b,
MOJIb, MOJIApHAs Macca, MOJSIPHBIA OO0BEM, YIJIEPOAHBIN CKeleT,
(GyHKUMOHANbHAS ~ TpyNNa,  paguKald,  WU30MEpHUs,  H30MEpHI,
TOMOJIOTHYECKUN Psil, TOMOJIOTH, YIJIEBOJIOPOJbI, KHCIOPOA- U
a30TCo/IepKaIMe COCTUHEHHUS, OMOJIOTMYECKH AaKTHBHBIC BEIIECTBA
(yrneBoabl, KHUpBI, OEJKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIUHEHHUS); TCOPUM W 3aKOHBI (TEopus
XUMUYECKOTO CTpPOCHHsS opraHudeckux BemiecTB A.M. Bytinepora),
3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3BIK XHMHUH, (AKTOJIOTHYECKUe
CBEJIEHUS O CBOMCTBAaX, COCTaBe, IIOJYy4YeHHMH M 0€30MacHOM
UCIOJb30BAHUU BAKHEMIIMX HEOPraHMYECKMX M  OPraHUYECKHUX

BCIICCTB B 6BITy n HpaKTI/I‘ICCKOﬁ JACATCIBHOCTH YCJIOBCKA

1.3

ChopmMupoBaHHOCTh yYMEHHH BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHATHM,  yCTaHaBIMBAThb WX  B3aUMOCBS3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME TOHATHS TPH OINHUCAHUM COCTaBa, CTPOEHUS U

HpeBpaH_ICHI/Iﬁ OpTaHUYCCKUX COeJUHEHUI

14

c(OpPMHUPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY
JUIE  COCTAaBJICHUS] MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpal€HHON) (OpMysl OpraHMYeCKHMX BEUIECTB U  ypaBHEHHH
XMMHUYECKHX PEaKLUi, U3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHUUECKUX
BELIECTB JUIsl WIIIOCTPALUU UX XUMHYECKOIO M IPOCTPAHCTBEHHOTO

CTpOCHUS




1.5

ChopMupoBaHHOCTh ~ YMEHHH  YCTaHaBIMBATH  PHUHAIIC)KHOCTD
W3YYEHHBIX OpPTaHMYECKHX BEIIECTB MO WX COCTABy M CTPOCHHIO K
omnpenenéHHoMy Kiaccy (Tpymre) CcoeauHeHWH (yriieBOIOpPOIbI,
KHCJIOPOA W a30TCOACp)KalIHe COCAMHEHHS, BBICOKOMOJICKYJISPHBIC
COCIMHEHUsS), JaBaTh WM  Ha3BaHUs IO  CHCTEMAaTUYECKOH

nomenknatype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMEHHA ONPCACIIATh BHIAbI XHUMHYECKOH CBSI3U B

OpPraHHYECKHUX COSAUHEHHSIX (OJUHAPHBIE U KPaTHBIC)

1.6

ChopMHupOBaHHOCTh  yYMEHHUS TMPUMEHATH: TOJOXKEHUS  TEOpUHu
CTpoeHHs opranuyeckux BemectB A.M. BytiepoBa s oO0bsicHEHHS
3aBHUCHUMOCTH CBOMICTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH

COXPAHCHUS MACChI BCIICCTB

YTIIeBO10POIBI. Kucnopoaconepxariue 51 a30Tco/IepIKaIue

OpraHU4YCCKUC COCAUHCHU. BBICOKOMOJICKyJ'IHpHBIC COCOHMHCHUA

2.1

ChopmupoBaHHOCTh YMEHUN TPUBOAUTH TpPUBUAJbHBIE Ha3BaHUS
OTJEbHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, MPOMHIIEH, alleTUJIEH,
STHJICHTJIUKOJb, TIHIEPUH, (EeHON, (OopMallbIeTHI, aleTaabIeTus,
MypaBbUHAs KHCIIOTA, YKCYCHas KHUCIIOTa, OJIGMHOBAas KHUCIIOTA,
CTeapuHOBas KHCJIOTa, TJIOK03a, (PYKTO3a, KpaxMmanl, IeJUTI003a,

[JIMLMH)

2.2

ChopmupoBaHHOCTh YMEHHU XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWMCTBA THUIHYHBIX TpEJCTaBUTENCH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, JTUJICH,
MpONWIIeH, aleTuieH, OyraaueH-1,3, merunOyranuen-1,3, OeHzon,
METAaHOJI, TAHOJ, ITUJICHTINKOIb, TJIMIEPHH, (EHON, areTambIeTul,
MypaBbUHAsS W YKCYCHasl KHCJIOTHI, TJIFOKO3a, Kpaxmall, MeJUTI0JI03a,

aMUHOYKCYCHasl KHCJIOTa)

2.3

ChopMupoBaHHOCTE YMEHHSI WITIOCTPHPOBATh TCHETUYECKYIO CBS3b
MEXIYy  TUIHYHBIMH  MPEACTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OPraHNYeCKUX BELIECTB YPABHEHUSIMHU COOTBETCTBYIOIIMX XUMUYECKUX

peakuuii ¢ UCIOIb30BAaHUEM CTPYKTYPHBIX hopmyI

2.4

CdopMupoBaHHOCTH YMEHHUS XapaKTepu3oBaTh HCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbs (HEPTh, IPUPOAHBIN T'a3, YTOJb), CIOCOOBI MX

nepepaboTKH U MPAKTHYECKOE IPUMEHEHHE MPOIYKTOB epepaboTKu

XUMHUA U )KU3HL. PacuéTrl

3.1

CdopMUpoBaHHOCTh YMEHHUH BIAJACTh CUCTEMOW 3HAHHN 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHWA, UCIIOJIB3YCMbIX B XMMUH IIPU U3YYCHHUU




BELIECTB M XMMHUYECKUX sBJIeHUH (HaOJoJeHue, HU3MEepeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE), UCIIOJIb30BATh CHUCTEMHbIE
XUMHUYECKHE 3HAHUS I MPUHITHS pEHIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIIECCTBAMU 1 UX IIPUMCHCHUEM

3.2

ChopMUpOBAaHHOCT, yMEHUW COONIOAATh TIPaBWJIA TIOJB30BAHUS
XUMUYECKONW TIOCYJI0OM M Ja0OpaTOpHBIM OOOPYIOBAaHHUEM, a TaKKe
npaBuiia oOpallleHus C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

3.3

CdopMHUpOBaHHOCTh YMEHHI TJIAHUPOBATH M BBIMOJIHATH XUMHUYECCKUN
AKCIIEPUMEHT (IIPEBPALEHUS OPTraHUYECKUX BEILECTB MIPH HarpeBaHUH,
MOJIy4YeHHUE STUJICHA U U3y4YEHHE €r0 CBONCTB, KAU€CTBEHHBIC PEAKIIHH
OpPraHMYeCKHUX BEIIECTB, JAEHATypalus OCJKOB IpH HarpeBaHUM,
L[BETHbIE pEaKUUN OEJIKOB) B COOTBETCTBUU C TMPABUWIAMHU TEXHUKHU
0€30MIaCHOCTH TpH OOpaIleHUH C BELIECTBAMU U J1a0OPaTOPHBIM
OGOpy,Z[OBaHI/ICM; IpCaACTaBIATh PE3YJIbTAThI XUMHYECKOT'O
SKCHepUMEeHTa B (OpMe 3alucCHh YpPaBHEHHH COOTBETCTBYIOILUX

peakuuii 1 GopMyTUPOBATEH BHIBOIBI HA OCHOBE ITHX PE3yIhTaTOB

3.4

CchopMupoBaHHOCTh YMEHHIA MTPOBOIUTH BBIYUCICHHS 110 XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WM
MIPOJYKTA PEaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOIO

13 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKLIMN)

3.5

CdhopMupoBaHHOCTB YMEHUI KPUTHYECKHU aHaJIU3UPOBATh
XUMHUYECKYI0 HH(OpMAIMIO, MOJy4aeMyK W3 pPa3HbIX HCTOYHUKOB

(cpenctBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCT, yMEHHU COOJIOJATh MpaBWIa AKOJIOTHUYECKH
11eJ1ecO00pa3HOro TMOBENEHUs] B OBITY M TPYJOBOH JAEATEIHHOCTH B
LEIAX COXPAHEHUS CBOETO 3J0pPOBbS U OKPYKAKOLIEH NPUPOIHON
Cpelbl, OCO3HABaTh OMACHOCTH BO3JICHCTBUS HAa IKHUBBIC OPTaHU3MBI
OTpeAeNIEHHBIX OPraHWYEeCKUX BEILIECTB, MOHUMAsl CMBICI IOKa3aTelis
I[IIK (mpeneapHO AOMYCTUMOW  KOHIIGHTpAIlMH), TIOSCHATH Ha
pUMepax CcrocoObl YMEHBIICHUS W MPEAOTBPAILCHUS UX BPEIHOTO

BO3,Z[€I>'ICTBPI$I Ha OpraHus3m 4C€JIOBCKa

11 KIIACC

Kon
NMpoBepPsieMOro

IIpoBepsiembie npeAMeTHBbIE Pe3yIbTATHI OCBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero 001ero 00pa3oBaHus




pe3yJabTara

1

TeopeTnyeckue OCHOBBI XUMUU

11

Bnagenne cuctemMol XMMHMUYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIONIATAIONME  TMOHATUS  (XUMHUYECKUHl  SJIEMEHT,  aToM,
9JIEKTPOHHAst 000JI0UKa aTOMa, S-, p-, (-3JIeKTPOHHBIE OPOUTATH ATOMOB,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTb, CTENEHb
OKHCIIEHMs, XMMHYECKas CBA3b, MOJIb, MOJIIpHas Macca, MOJIIPHBIN
00bEM, KpUCTANIMUECKass pemETKa, THUMbl XUMHYECKUX PpeakIui
(OKMCIINTENIbHO-BOCCTAHOBUTENIbHBIE, 3K30- U  SHAOTEPMHUYECKHUE,
peakuuu MOHHOTO OOMEHa), PAacTBOP, AJIEKTPOJUTHI, HEIJIEKTPOJUTHI,
AIIEKTPOJIUTUYECKAsT ~ JAUCCOLMALUS, OKHUCIHUTENb, BOCCTAaHOBUTEID,
CKOpPOCTh XMMMYECKOM pPEaKlMH, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHS AJICKTPOIMTHUECKON aucconmanuu, llepuomnueckuii
3akoH JI.M1. Menneneesa, 3aKkOH COXpaHEHHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUH SI3BIK XUMHH, ()aKTOJIOTHUECKHE CBEICHUS O CBOMCTBAX,
coCTaBe, MOMYyYeHHMH U O€30MacHOM HCIHOJIb30BAHUM Ba)KHEHIINX
HEOPraHMYECKUX BEUIECTB B OBITY W NPAKTUYECKON JeATEIbHOCTH

YCJI0BCKa

1.2

ChopMupoBaHHOCTh YMEHUH BBIABIATH XapaKTepHbIE NPU3HAKU U
B3aMMOCBA3b M3YYCHHBIX IIOHATHH, NPHUMEHATH COOTBETCTBYIOLIUE
NOHATHA IIPY ONMCAHMM CTPOCHUS M CBOMCTB HEOPraHMYECKHX
BEUIECTB U MX MPEBPAILECHUMN; BBIABIATH B3aUMOCBSI3b XMMHUYECKHUX
3HaHUU C HNOHSTUAMHU U NpEICTaBICHUAMHU IpYTUx

CCTCCTBCHHOHAYUYHbBIX IPCIMCTOB

1.3

Bnagenue OCHOBHBIMH METOAAMH HAYYHOTO IIO3HAHHUS BEIIECTB U
XUMHUYECKHX sBIEHUN (HAaOmIOAeHNe, W3MEpeHUe, OHKCIEePUMEHT,

MOJICJIMPOBAHUE)

1.4

CdopMupoBaHHOCTh yYMEHUW OMNPEACNATh BaJICHTHOCTh M CTEICHBb
OKHCIICHUSI XHUMHUYECKUX DJIEMEHTOB B COCIUHEHUSAX PA3JIUYHOTO
cocTaBa, BHJ  XMMHUYECKOM  CBA3M  (KOBAJIGHTHAasl,  WOHHAs,
MeTaJlJIn4yecKasi, BOAOPOJHAs) B COCAUHEHMSIX, TUIl KPUCTAIMYECKON
pEemETK KOHKPETHOIO BelllecTBa (aTOMHasl, MOJEKYJsSpHasl, MOHHAasi,

MeTaJUTHIecKas)

1.5

ChopMupoBaHHOCTh YMEHHUH OMpEAENATh XapaKTep Cpeabl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCTUHECHUI

1.6

ChopMupoBaHHOCTH ~ YMEHHS  KJIACCH(PHUIMPOBATH  XUMHUYECKHE
peakuuy Mo pasjInyHbIM MPU3HAKaM (YHCIY U COCTaBY pearupyrommx

BEIIIECTB, TEIUIOBOMY J(MQEeKTy peakinuu, H3MEHEHUIO0 CTeneHen




OKHUCJICHHS  DJIEMEHTOB,  OOpaTUMOCTH  peaklUuu,  y4acTHIO

KaTaimM3aTopa)

1.7

ChopMupOBaHHOCTH YMEHHH  COCTaBISATh YpaBHEHUS  peaKIuit
pPa3IMYHBIX THUIIOB, IIOJHBIE W COKpPAIEHHBIC YPAaBHEHUS pEaKIUl
MOHHOTO 0OMEHA, YUUTHIBAsl YCIOBHSI, PU KOTOPBIX 3TH PEAKIIUHU YT

JI0 KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUH MPOBOJUTH PEAKLUH, MOATBEPIKIAIONINE
KaueCTBEHHBIH COCTaB  pa3jMYHbIX HEOPraHWYECKHUX  BEIIECTB,
pacrno3HaBaTh OMNBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX

pacTBOpax HCOPTraHUYCCKUX BCIICCTB

1.9

CdopMupoBaHHOCTh YMEHHH PacCKphIBaTh CYIIHOCTh OKHCIHUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakuui MOCPEJICTBOM COCTaBIICHUS

QJICKTPOHHOI'O OajaHca 3THUX peaKHI/Iﬁ

1.10

CdopmMupoBaHHOCTh yMEHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH

XUMHYECKON peaKIu OT pa3NuYHbIX (DaKTOPOB

1.11

ChopMHUpPOBAaHHOCT,  YMEHUH  OOBSCHATH  XapakTep CMEIICHUS
XUMHYECKOTO PAaBHOBECHSI B 3aBUCUMOCTH OT BHEIIHETO BO3JCHCTBHUS

(mpunnun Jle laTtense)

OO01mas 1 HeoOpraHUYECKask XUMHS

2.1

ChopMHpOBAaHHOCT, YMEHHMH pacKpbiBaTh cMbica [lepuoamdeckoro
3aKOHa J.N. Meneneena u JIEMOHCTPUPOBATH €ro

CHUCTEMATH3UPYIOIIYI0, OOBSICHHUTEIBHYIO W  IPOTHOCTHYECKYIO
byHKIIUN

2.2

ChopMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »dJieMeHTOB 1—4 mnepuonoB Ilepunoanueckou
cucTteMbl xumudeckux djemeHtoB JI.JM. MenaeneeBa, HCIONb3ys
MOHATHS  «S-, P-, O-2JIeKTPOHHBIE OpPOHUTATIH», <«IHEPreTUUYECKHE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMUYECKHX 3JIEMEHTOB M MX COEJMHEHUH MO MepuojaM U rpynmnam

[lepuoanueckont cucremsl XxumMuueckux 3aeMenToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMHCHIBATH) OOIIME
XUMHUYECKHE CBOICTBA HEOPraHMUECKHUX BEIIECTB PA3UYHBIX KIACCOB,
MOJATBEPXKIATh  CYIIECTBOBAHHUE  TI'E€HETHYECKOW  CBSI3M  MEXKIY
HEOPraHWYECKHMMH  BEIIECTBAMH  C  TOMONIIbIO  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

24

ChopMupoBaHHOCT ~ YMEHMH  yCTAHAaBIMBaTh  MPUHAJICKHOCTh

HEOPraHUYECKUX BEHIECTB MO HUX COCTaBY K OMNPENENEHHOMY KJaccy




(rpymme) coeauHeHUM (MPOCTHIE BEIIECTBA — METALIBI U HEMETaJLUIHI,

OKCH/Ibl, OCHOBaHHUsI, KUCJIOTHI, aM(QOTEPHbIE TUIPOKCUIBI, COIIH)

2.5

ChopMupoBaHHOCTh YMEHHUI HCIIOIB30BaTh XMMHUYECKYIO CHMBOJIUKY
JUIsl  cocTaBlieHuss (GOpMyN BEIIECTB W ypaBHEHUM XUMHYECKHX
peakmmii, cucreMatrueckyto HomeHknatypy (IUPAC) u TpuBnaibHbie
Ha3BaHUS OT/ENIbHBIX HEOPraHMYeCKUX BeLIeCTB (yrapHblid ras,
YIJIEKUCIBIA Ta3, aMMHaK, raméHasi W3BeCTb, HeEraliéHass H3BECTb,

MUTHhEBAs COJA, MUPUT U IPYTUE)

2.6

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh (OMUCHIBATH) OOITHE
XUMHYECKHE CBOWCTBA HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
NOJTBEPXKIIaTh  CYIICCTBOBAHUE  TI'CHETUYECKOH  CBS3M  MEXIY
HEOPraHWYECKHMMH  BEIIECTBAMH  C  TOMOUIIbIO  ypaBHEHUM

COOTBCTCTBYHOINUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CdopMupoBaHHOCTh YMEHMIA TUTAHUPOBATH U BHITIOTHATH XUMUYECKUIN
DKCIIEPUMEHT (pa3lioKeHHEe TEepPOKCHAA BOAOPOJa B MPHUCYTCTBUHU
KaTajln3aTopa, ONpeeJIeHUE Cpelbl PaCTBOPOB BEIIECTB C MOMOIIBIO
VHHBEPCAITBLHOTO HWHAMKATOPA, BIUSHUEC pPA3IHYHBIX (AKTOPOB Ha
CKOPOCTb ~XMMHUYECKOM peakIMd, PEeaKlUMd HOHHOrOo OOMeEHa,
KaueCTBEHHBIC PEAKIIUU Ha Cynb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHUSI, pPElICHHWE SKCIEPUMEHTAJIBHBIX 3aJad MO0 TeMaMm
«Metamne» u «HemeTaiel») B COOTBETCTBHH C MIPaBUJIAMU TEXHUKH
0e30MacHOCTH TpPU OOpPAlICHWH C BEIIECTBAMH H JIA0OPATOPHBIM
000pyI0BaHUEM; MIPEICTABISITh pE3yNIbTATHI XAMUYECKOr0
JKCIepuMeHTa B (opMe 3amMch ypaBHEHUH COOTBETCTBYIOIIHUX

peakuuii 1 GopMyIMPOBATH BBIBOABI HA OCHOBE 3THUX PE3Y/IbTaTOB

2.8

ChopMHUpPOBAaHHOCT, YMEHUW COONIOJATh MpaBWIa TOJB30BAHUS
XUMUYECKOW TOCYI0M M J1abopaTOpHBIM OOOPYAOBaHHEM, a TaKKe
npaBuia OOpalleHus ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIUSMHU

10 BBIIIOJIHCHUIO J'Ia60paT0pHBIX XUMHNYCCKHUX OIIBITOB

2.9

CdopmMupoBaHHOCTh ~ yYMEHUH  XapaKTepHU30BaTb  XHUMHUYECKUE
MPOLIECCHI, JISKAIUE B OCHOBE MPOMBIIICHHOTO MOJYYeHHsI CEpHOI
KHUCJIOTBI, aMMHaKa, a Takke c(hOpMHUPOBAHHOCTH MpPEICTaBICHUI 00
oOIMX HAyYHBIX MOPHUHLIUIAX M  OKOJOTHYECKHX  Mpodiemax

XUMHYECKOI'0 IIpOU3BOACTBA

XUMHUA U KU3Hb. PacuéThl

3.1

ChopMHUPOBAHHOCTh TMPEICTABICHUA O XUMHUYECKOW COCTABIISIIOIICH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, PpOJM XHUMHH B IIO3HAHUU




ABJIGHUH TPUPOJbI, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (QYHKIMOHAIBLHOW TPaAaMOTHOCTH, HEOOXOJMMOU s
pelieHusT TPaKTUYECKUX 3aJad M HIKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpelie

3.2

C(I)OpMPIpOBaHHOCTL YMCHI/Iﬁ KPpUTHYCCKU AHaJIM3UpPOBaATDh
XUMHYCCKYIO I/IH(I)OpMaL[I/IIO, noJiydaCMyr0 H3 pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHHKAIIMH, CeTh VIHTepHET U Ipyrue)

3.3

ChopMupoBaHHOCTb yMEHHH CcOOMIOAATh TpaBWia 3KOJOTMUYECKH
11eJ1ec000pa3HOro MOBENEHUSI B OBITY M TPYIOBOM AESITEILHOCTH B
LEIAX COXPAHEHUS CBOETO 3J0POBbI M OKPYKAIOIIEW IPUPOIHON

cpembl

3.4

Oco3HaBaTh OMACHOCTh BO3JEUCTBHSI HAa KUBBIE OPraHU3MBbI
ONpeAeIEHHbIX BEIIECTB, MOHMMAas cMbIci nokasarens [1/IK, moscHaTh
Ha IpUMEpPaxX CIOCOObl YMEHBIICHUSI U MPEIOTBPAIICHUSI UX BPEIHOTO

BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA

3.5

CdopmupoBaHHOCTH YMEHHI IIPOBOJUTH BBIYHCIIEHUS c
UCTIOJIb30BaHUEM TIOHSTHS «MaccoBas JOJsI BEIIECTBA B PAacTBOPEY,
OOBEMHBIX OTHOLIEHUH Ta30B MPH XUMHYECKHUX pPEaKLUsAX, Macchl
BEIIECTBA MM 00BbEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WiH O00BEMY OIHOTO W3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB,
TerIoBOro d(pdekra peakimu Ha OCHOBE 3aKOHOB COXPAHECHHS MacChI

BELIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

TeopeTnueckre OCHOBBI OPraHNYeCKON XUMHUHU

11

[Ipenmer opraHnueckOd XWMMHH: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAYCHUE B
MOJYYECHUH HOBBIX BEIECTB M MaTepualioB. Teopusi CTPOEHUS OpPraHUYECKUX

coenuHeHui A.M. bytinepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CtpykTypHble (OpMysnbl OpraHMYecKMX BeliecTB. [‘omosorus, wusoMmepus.
XuMHYECKasi CBA3b B OPraHWYECKHX COCJUHEHHAX — OJMHApPHBIE U KpaTHbIC

cs3u. [Ipencrapienne o knaccuukanuy OpraHnIECKUX BEIIECTB

1.3

HomeHnkiatypa opraHMyeckux COEIMHEHHUH (CHCTeMaTHYecKas) U TPUBUAJIbHbIC

Ha3BaHUS Ba)KHEHUIITNX HpeI[CTaBHTeHefI KJIaCCOB OPraHNYCCKUX BCIICCTB

VYT11eBOIOPOBI

2.1

AJNKaHBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psa. MeTaH U 3TaH —
IPOCTEHIINE TPEICTaBUTENN alIKaHOB: (U3MYECKHE U XUMHUYECKHE CBOICTBA
(peakuuy 3aMelIeHUs] U TOPEHMsI), HAXOXKIEHUE B MPUPOAE, IOIy4YeHUE U

IIPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOEHHME, FOMOJOTMUYECKMH psAld. DTWIEH M NpPONWIEH —
MpOoCTEeHIINe TpPeICTaBUTENN AaJIKeHOB: (U3MYECKHEe U XUMHUYECKHE CBOMICTBa
(peakuuy THAPUPOBAHUS, TaJOT€HUPOBAHUS, TUApPATALUU, OKHUCICHUS W

HOHI/IMepI/ISaHI/II/I), IMMOJIYYCHHUE U ITPUMCHCHUC

2.3

Ankanuensl: Oyrtammen-1,3 u wmetunOyragueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakius moJmMepu3aium). [lomydeHrne CHHTETHYECKOTO

KaydyKa U pe3uHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUECKUN psl. ALIETUIIEH —
NPOCTEHIIMK TpeiCTaBUTENb aJIKHHOB: COCTaB, CTPOEHHE, (QHU3UYECKUEe U
XMMHUYECKHE CBOMCTBA (peaKLuy THAPUPOBaHMsI, FaJlOr€HUPOBaHMs, THApaTaLlUY,

rOpeHHsl ), OJy4YeHHe U PUMEHEHHE

2.5

Apenbl. beH3on: coctaB, cTpoeHue, (u3MUECKHME M XHUMHUYECKHE CBOICTBa
(peakuuy raJoreHUpOBaHMs U HUTPOBAHUS), IOJTydyeHHE U IpuMeHeHue. Tomyon:
COCTaB, CTpoeHHME, (uU3MUYecKHe ¢ XHMHYECKHE CBOWCTBAa  (peakiuu
TaJIOTEHUPOBAHUSA WM HUTPOBAHWUA), TOJTYYEHHE M TNpUMEHeHHe. TOKCHYHOCTh
apeHoOB. ['eHeTHueckas CBA3b MEXKIYy YIVIEBOJOPOJAMHU, NPUHAMJICKALUMU K

Ppa3jiInuHbIM KJIaCCaM

2.6

[TpupoaHble UCTOYHUKH YTIeBOAOPOAOB. IIpupoaHblii ra3 v MonyTHbIE He(TIHbIE

ra3el. HegTp u e€ mpoucxoxnenue. CrnocoObl nepepaboTKi HEPTU: MEPEroHKa,




KPEKUHT (TePMUYECKHM, KaTaIuTHUeCKuil), muponu3. [IponykTel mepepaboTku
He(pTH, X TMPUMCHEHHE B MPOMBIILICHHOCTH M B ObITy. KameHHBI yroiab u

MIPOJIYKTHI €T0 TIepepaboTKH

Kncnoponcoz{epmamﬂe OpTraHUYCCKUC COCAUHCHU A

3.1

[IpenenpHbIE OIHOATOMHBIE CIIUPTHL. METaHO U STAHOJN: CTPOEHUE, PU3UIECKUE
u XUMHNYECCKUEC CBOMCTBA (peaKIlI/II/I C AKTHUBHBIMH METalllaMu,
rajJjoreHoBOJIOpOJaMH, TOpeHue), MpuMeHeHHe. BoaoponHble CBS3U MEXAY
MOJIEKYJIAMH CIUPTOB. /[eHCTBHE METAaHOJIAa U DTAaHOJIA HA OPraHU3M 4YEJIOBEKa.
MHoroaromMHble CIUPTHL. DTUIECHTIIUKONb U [NIMLEPUH: CTpOEHUE, (PU3NUECKUE U
XMMHYECKHE CBOWCTBA  (B3aMMOJEHCTBME €O  INEJIOYHBIMM  MeTajlaMi,
KayeCTBEHHasl PeaklUs Ha MHOIOATOMHbIE cnupThl). JlelicTBUE Ha OpraHu3M

YCJIIOBCKaA. HpI/IMCHeHI/IC rIMOCprHa U OTHIICHIJIMKOJIA

3.2

®denoi: CTPOCHHUC  MOJICKYJIbI, (bHSHLIeCKI/Ie M XUMHYECKHE CBOMCTBA.

Toxcuunocts penona. [lpumenenune dpenona

3.3

Anpaeruapl U KeTOHbL. DOpMabIETH, alleTaNbACTUl: CTPOSHUE, (HDU3NIECKUE U
XUMUYECKHE CBOMCTBA (PEaKIMHM OKHCIICHUS U BOCCTAHOBJICHHS, KaUCCTBEHHBIC

peaKHI/II/I), IMMOJIy4CHHUC U IIPUMCHCHUC

3.4

O,I[HOOCHOBHBIC MMpEaACIbHBIC Kap6OHOBBIC KHCJIOTHEI. MypaBI)I/IHaSI N YKCYCHasd
KHCJIOTBI: CTPOCHHUC, (bnmqecm/le 1 XUMHYECKHE CBOMCTBA (CBOﬁCTBa, O6H_II/IG JJIA
KjlacCa KHCJIOT, pPCaKIHusid 3TepI/I(1)I/IKaI_II/II/I), MMOJIy4eHHUEC MU IMPUMCHCHUC.
CTeapI/IHOBaH " OJICMHOBAasgd KHCJIOTBI KaK HNPCACTABUTCIIN BbICIINUX Kap6OHOBLIX

KHUCJIOT. Mblla KaK COJIM BBICIIHUX Kap6OHOBLIX KHCJIOT, UX MOIOLIECC JICUCTBUE

3.5

CrnoxHble 3QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIPOaM3 CIOKHBIX
sa¢pupoB. Kupsl. ['maponus xupos. Ilpumenenue xupoB. buonoruueckas posb

KHUPOB

3.6

VYrneBoasl: cocTaB, KiaccH(PHUKAIUS YTIeBOAOB (MOHO-, AM- U TOJIHCAXapHbl).
['moko3a — mpocTedimii MOHOCAaxXapua: OCOOCHHOCTH CTPOCHHSI MOJICKYIIHI,
(du3nUecKkre U XUMHUYECKUE CBOMCTBA (B3aumoeiicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHAauyHBIM pacTBOpoM oOkcuaa cepebpa(l), BoccTaHoBIeHHE,
OpO’KeHHE TIFOKO3bl), HAXOXKIACHHE B MPUPOJC, MPUMEHEHHUE, OMOJIOrHYecKas
posb. DorocuHTe3. PpyKTO3a KaK U30MEP IIIOKO3bl. Kpaxman u Hesuirono3a Kak
npupoaHbie noauMepbl. CTpoeHHE Kpaxmajia M IHeJUToio3bl. dusnyeckue u

XUMHUYECKHE CBOMCTBA KpaxMaia (THIpOoJIn3, KaYeCTBEHHAs peakius C HOA0M)

A30Tconep>1(aume OpraHn4cCKuUc COCAUMHCHUA

4.1

AMUHOKHUCIIOTHl Kak amMQOTepHbIE OpraHMyYecKkue coenuHeHus. dusznyueckue u
XUMUYECKUE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMepe riauiuHa). buonormyeckoe

3HA4YCHUC aMHWHOKHCIIOT. HCHTI/II[BI




4.2

benku Kkak mnpuUpOIHBIE BBHICOKOMOJEKYJISpHbIE coenuHeHus. llepBuunas,
BTOpUYHAsE W TPETHYHAs CTPYKTypa OenKkoB. XUMHUYECKHE CBONCTBA OEJIKOB:

TUAPOJIN3, ACHATypalusd, KAHCCTBCHHLIC PCAaKIINH Ha Oenku

BLICOKOMOJICKYHHPHBIC COCOAMHCHUA

5.1

OCHOBHbBIE TOHSTUS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUI: MOHOMED,
[IOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJIMMEPU3ALINU, CPEIHAS MOJIEKYISIpHASI
Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJIEKYISIPHBIX COEIUHEHUH —

noJimMepur3anua U NOJIUKOHICHCAA

5.2

OKCHEpUMEHTAIbHbIE METOJbl HM3y4YEHHUS BEIIECTB U MX IpEeBpallleHUil:
03HAKOMJIEHHE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O KaydyyKa U PE3UHBI

11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSN

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHUHU

11

XuMudeckuit s1aemMeHT. AToM. SIpo aToma, W30TOMBI. DIEKTPOHHAS 00O0JIOUKA.
DHepreTHYeCKre yPOBHU, MOJAYPOBHH. ATOMHBIE OpOUTaH, S-, P-, -3JIECMEHTHI.
OCOOEHHOCTH pacrpesieIeHus] JIEKTPOHOB 10 OPOUTAISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHAS KOH(PUTYpAIHsI aTOMOB

1.2

[Teproanueckuii 3akoH u [lepuoanyeckas cucreMa XuMHIEeCKUX daeMeHToB 1. 1.
MenneneeBa. CBs3b NEPUOAUMYECKOTO 3akoHa H Ilepuonuyueckoil CUCTEMBI
xumudeckux 3yeMeHToB [[.M. MenneneeBa ¢ COBpEMEHHON TEOPUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB XUMHUYECKHX DJJIEMEHTOB H
o0pa3yeMbIX MMM TIPOCTBIX M CJIO)KHBIX BEIIECTB MO TpyHnaM W TMEpHOaM.

3HaueHue NEpUOANYICCKOr'0 3aKOHA B PaA3BUTHUHU HAYKH

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHIBI XUMHUYECKOHW  CBsI3U
(koBajieHTHAs HEMOJISIpHAsT W TOJSpHas, HWOHHAs, MeTamndeckas). VoHbI:
KaTHOHBI 1 aHHMOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUYECKOU CBSI3H

(oOMeHHBIN U JOHOPHO-AKIENTOPHBIN). BomopoaHas cBs3b

14

BanenTHOCTS. 3HeKTp00TpI/IHaTeJ'ILHOCTB. Crernenb OKHUCICHUS

1.5

BemiecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIECTBA. THUIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMICTBa
BELIECTB OT THUMNA KpUCTaIMueckod pemérku. IloHsatue o aucrnepcHbIX
cuctemax. VcTuHHBIE M KOJJIOMJHBIE pacTBOpbl. MaccoBasi 10 BeEIleCTBa B

pactBope

1.6

KHaCCI/IQ)I/IKaL{I/IH HCOPraHN4YCCKUX COGHHHGHHﬁ. HOMCHKJ'IaTypa HCOPTraHUYCCKHUX




BEILIECTB

1.7

Xummueckass — peakuus.  Kimaccumdukanmss — XMMHUYECKHX — peaknuid B
HEOpPraHMYeCKOM U OPraHMYECKON XMMHH. 3aKOH COXPAaHEHUS MAacChl BEILIECTB,

3aKOH COXpaHCHUA U IPCBpAlICHUSA SHCPIUH IMIPHU XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTb peakiuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peaknuu. XHUMUYecKoe paBHoBecue. DakTopbl, BIHUSIOUIME HA

COCTOsAHME XUMHUUecKoro pasHosecus. IIpunnun Jle Ilarense

1.10

Onexktponutuyeckas auccornuanus. CuibHbIE W Ccla0bie 31eKTponuThl. Cpena
BOJHBIX paCTBOPOB BEILIECTB: KUCJIAsl, HEUTpasbHas, EI0YHasA. Peakiiuu nOHHOro

oOMeHa

1.11

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC p€akuuu

Heoprannueckas xumust

2.1

Hemetamnel. TlonoskeHne HeEMeTalJIOB B HepHO,Z[I/I‘ICCKOﬁ CHUCTCMC XHMMHUYCCKHX
3JICMCHTOB I[I/I MeHz[eneeBa U 0COOEHHOCTH CTPOCHHUA aTOMOB. dusnyeckue

CBOMCTBA HEMETAJIJIOB. AJ'IJ'IOTpOHI/IH HEMCTAJIJIOB (Ha MMpuMEpPE KUCJI0pOJa, CCPhI,

docdopa u yraepoaa)

2.2

XUMHYECKHE CBOMCTBAa BaXHEHIIMX HEMETAJUIOB (TaJOre€HOB, CEphl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHUCJIOPOACOACPKAIIIUX ~ KUCIIOT, BOJOPOJHBIX coeauHeHuit). [Ipumenenue

Ba)KHEHUIIINX HEMETAILIOB U UX COCIUHEHUMN

2.3

Mertamnel. Ilonoxenue merannoB B Ilepuoguueckoil cucremMe XUMHUYECKHX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0UEK
aToMoB MetaiuioB. O0mme pusndeckre cBoiicTBa MeTauioB. CIiaBbl METaJIOB.

DNEKTPOXUMHUUYECKUN Psii HAIIPSDKEHUH METAIITIOB

2.4

XUMUYECKHE CBOMCTBA BAXKHEHIIMX METAIIOB (HATpWUid, Kaluuil, KaJbLIUH,
MarHuii, aJqIOMUHHUHA, ITUHK, XpOM, >KeJIe30, MeIb) U HX coequHeHui. Obmue

CIIOCOOBI MoJIydCHHA MCTAJIJIOB. HpI/IMeHCHI/Ie MCTAJIJIOB B 6BITy U TCXHHUKE

2.5

I'enetuueckas CBS3b HCOPTraHUYCCKUX BCIICCTB, NPHUHAIJICKANIUX K PA3JIUNYHBIM

Ki1accaM

XUMUS U )KU3HD

3.1

Ponp xuMmum B oOecreyeHHH BKOHOFHHGCKOﬁ, 3HepFeTI/I‘IeCKOﬁ n HHIHGBOﬁ
6C3OHaCHOCTI/I, pa3sBUTHU MCOULIUHBL. Ilonstue o HAaYYHBIX MCETOJAX IMO3HAHUS

BCIICCTB 1 XUMHNYCCKHUX peaKI_II/Iﬁ

3.2

Hpe,I[CTaBJ'ICHI/IH 00 O6H_[I/IX HAYYHBIX HNPHUHOUIIAX MPOMBINIJICHHOTO IMOJYYCHUS
Ba)XKHEHMIINX BelIecTB. YeaoBeK B MHUPE BCIICCTB U MATCPUATIOB!: BaKHEHIIIIE

CTPOUTCIIBHBIC MAaTCpualibl, KOHCTPYKHOHWOHHBIC MATCpHUAJIbl, KpaCKH, CTCKIIO,




KE€paMHKa, MaTCpuajibl I 3JICKTPOHUKH, HAHOMATCPHAJIBI, OPraHU4Y€CKUC H

MUHEpaJIbHBIC YI00peHUs

3.3

XuMHsi M 37I0pOBbE€ UEJOBEKA: TMpPaBWIa HCIOJIb30BaHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBwiia 0€30MACHOTO UCTIOIH30BaHUS MPETIAPATOB OBITOBON XHUMHUHU

B TIOBCETHEBHOM JKU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS YYHEHUKA
Xumug, 10 knacc/ 'abpuensu O.C., OOuiecTBO ¢ OrpaHUuYeHHOM

0TBeTCTBEHHOCTHIO «/[PODAY; AkiimonepHoe od1iecTBo «M31aTenbeTBO
«IIpocsemienue»

Xumus, 11 kmace/ IN'abpuensua O.C., O61iecTBO ¢ orpaHnYeHHON
0oTBeTCTBEHHOCTHIO «JIPODA»; AkimonepHoe o61miecTBo «M3narenbeTBo
«IIpocseuieHue»

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumust MeToandeckoe mocodue — 6a30BbIH
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011ast XumMus B TeCTax, 3ajavax,
ynpaxkHeHusx. 11 kimace» — M.: Jlpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc:
KonTponbsHbie 1 mpoBepoyHbIe paboThl K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.Benenckas «Xumus 11 knacc: Hactonbnas
kHUTa 171 yautens». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumust 11 xmacc: HactonpHas
KkHuTa Aig yaurens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemero, 1.I".OctpoymoBa «3agauu Mo XUMHUHN U
criocoObl ux pemeHus» - M.: «JIpoday, 2021rox.

7. B.I'. lenucoBa «Xumus 11 kitacc moypodHblie TUIaHbI IO YYEOHHUKY
O.C.I'abpuensna, I'.I'.JIsicoBoi» - Bonrorpan» Yuurens 2018roz.

8. M.A.Psg6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumun 11 kmacey, - M.:
Ok3aMeH, 2019r.

9. O.C.I'abpuensia, N.I".ocTpoymMoB «XUMHUECKUI SKCTIEPUMEHT B 1iIKosie 11
kimacey; - M.: llpoda. — 2019 rom.



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU
HUHTEPHET

http://him.1september.ru Enunas komtekuus [{OP: [IpeamerHas KomuteKIus
«XHUMUS»

http://school-collection.edu.ru/collection/chemistry

EcTecTBeHHO-HAYYHBIE IKCTICPUMEHTHI:

xumus. Komnekius Poccuiickoro o0mieodpa3oBaTeabHOr0 moprajia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoid
http://www.alhimik.ru Bcepoccuiickas omummmaa MKOJIbHAKOB 110 XUMHUH

http://chem.rusolymp.ru Opranudeckast XUMusi: 3JIEKTPOHHBIN YIEOHUK TSI
CpPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: DJICKTPOHHBIN YICOHUK
http://www.hemi.nsu.ru OTKpBITHIH KOJUTEK: XUMHUS

http://www.chemistry.ru luctaHiinoHHast OJIMMITHA/A 110 XUMHUH:
TEJICKOMM yHHKAI[MOHHBIH

00pa30oBaTEeIbHBIN MPOEKT

https://lesson.edu.ru/ mudposas 6ubanorexa [[OK
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