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IMOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa 1O XMMUM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEbHON MPOrpaMMbl CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepaibHOM  rOCYJIapCTBEHHOM
obpazoBarensHoM cTtanaapte COO.

OcHOBY MOAXOA0B K pa3pabOTKe MpOrpaMMbl MO XHMHHU, K OMNPEIECIICHUIO
oO1elt cTpareruu o0ydeHusl, BOCIIUTAHUS U Pa3BUTUS 00ydaroUuXxcsl cpecTBaMu
yueOHoro npeamera « Xumusi» aig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble nonoxenuss ®I'OC COO o B3anMO0OOYCIOBIEHHOCTU LIEJIEH,
COJIep)KaHus, pe3yJbTaToB OOy4YeHHs U TpeOOBaHUII K YPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XUMHYECKOe oOpazoBaHue, 0JIy4aeMoe BBIITY CKHUKAMHU
00111€00pa30BaTeIbHON  OpraHu3aliM, SBIISICTCS HEOTHhEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTA. (OHO CIYXUT 3aBEPIIAIONIMM HTAllOM pean3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYLINX
LEJIOCTHOM CHCTEeME XUMHUYECKOTo o0pa3oBaHusA. OTH IIEHHOCTH KAacaroTcCs
MO3HAHUS 3aKOHOB IPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPbI
YEJIOBEKA, a TAK)KE 3KOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHSI K CBOEMY 3710POBBIO
U TpuUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOydYaromMXCs Ha
YPOBHE CpeJIHEro 00111ero oopa3oBaHus CpeACTBAMH YUYEOHOT O ITpeAMeTa « XUMUSI»,
coliepKaHUE M TOCTPOEHUE KOTOPOTO OMNpENEeHbl B MPOrpaMMe MO XUMHUHU C
y4€TOM CreuuPUKA HAayKHM XHMHH, €€ 3HA4eHHs B IO3HAHMM NPUPOJABI U B
MaTepUaAIbHON KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENEel U MPUHLMUIIOB,
XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro  OOIIEero
obpazoBanus B Poccuiickoit deaeparumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO0 POJb B
COBPEMEHHOW LMBWIM3AIMHU, B CO3JJaHUHA HOBOW 0a3zbl MaTepHUATbHON KYJBTYPBI.
Ona BHOCHUT CBOM BKJaJ B ()OPMHUPOBAHHE PALMOHAIBHOTO HAYYHOT'O MBIIUICHUS,
B CO3JJaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOLIeM MUpPE KaK O €JIMHCTBE
IpPUPOABl M YEJIOBEKa, KOTOpoe (OPMUPYETCS B XMMHUU HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXAIOLIEro MHpPa, OCO3HAHUS B3aMMOCBSA3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JaCTsIMU IPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C APYIMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOIO
TpyJa W >KM3HU KaxJI0ro uwieHa oOmectBa. CoBpeMEHHas XMMHUsS Kak Hayka
co3ujaTenbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha pelIeHue



TJI00ANBHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3JOPOBBSI.

B coorBerctBUM ¢ OOIIMMM LENSIMH W TNPUHLUUIIAMH CPEIHEro OOLIEro
oOpazoBaHust coaepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIM ypOoBEHb
U3Y4YEeHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyyJaronuxcsi, HEOOXOJIMMYI0O MM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, MPOJIOJDKCHUS
00pa30BaHUsl B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsomumMu  npeamMera  «XHUMHUs»  SBISIIOTCS  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOIIass ¥ HEOpraHWYECKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HaHUU MO HEOPraHWYECKOW XUMHH (C BKJIIOYEHHUEM 3HAHHUUM U3 OOIIeHd XUMUM) U
OpraHnyeckon xumuu. PopMUPOBaHME NAHHOW CHCTEMBI 3HAHWW NPHU U3YYECHUU
npeaMeTa o0OecrnedYrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOroo0Opasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxkanus KypcoB — «Opranunyeckas xumusi» u «OOmas u
HEopraHuyeckas XUMUs» cQopMUpoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOI0 TMOJAXO0JAa K U3Y4YEHUI0 y4eOHOro wmarepuana M oOOyCIIOBJEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKNX YpPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpUBaOTCSI Ha YPOBHE KIACCUYECKOM TEOpUU CTPOCHMSI OPraHUYECKUX
COCIMHEHHMI, a TaKkKe Ha YpPOBHE CTEPEOXMMHUYECKHX U DJIEKTPOHHBIX
IpECTaBICHU O CTpOCHUH BeliecTB. CBefieHHs 00 H3yuaeMbIX B Kypce BEIIecTBax
JAIOTCA B Pa3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coeauHeHuil. B Kypce  OpraHM4Yeckoll  XMMHUU  TIOJIY4YalrOT  pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa30oBaHUs MEpPBOHAYAILHbBIC
MpEACTaBICHUS] O XUMUYECKOM CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN PEAKIIUH.

[Tonq HOBBIM yrioM 3peHuss B mnpeamere «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs M3yUYEHHbIH Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKHM Marepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BeEllecTBax U
XUMUYECKON peaknuu. Tak, B 9acTHOCTH, B Kypce «OOmmas u HeopraHUYeCKas
XUMUSD» O00yYaronuMcsl TMPEOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,
ry0XXe TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUH 53TOro 3aKkoHa — OT
000011a011Iel 10 O0BSACHAIOIIENH U TPOTHOZUPYIOIICH.

EnvHas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPHUMEHEHHUH, a TAKKE O XUMHYECKHX PEAKUHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAHUS TonoyHseTcs B Kypeax 10 u 11 kitaccoB anemeHTaMu



coJlepKaHUs, UMEIOIIMMH KYyJbTYPOJOTHUECKUI M NPUKIAAHOW Xapakrep. OTh
3HaHUS CHOCOOCTBYIOT MOHMUMAHUIO B3aMMOCBSA3M XHMHH C JIPYTUMU HayKaMH,
PACKpBIBAIOT €€ POJIb B IO3HABATEIBHON U MIPAKTUUECKOU AEATEIBHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCHMTAHHUIO YBAKEHHUS K IPOLECCY TBOPUECTBA B 00JIACTH TEOPUU
U IPaKTUYECKHUX MPUIOKEHUN XUMHUH, TOMOTalT BBITYCKHUKY OPUEHTHPOBATHCS
B OOIIECTBEHHO U JUYHOCTHO 3HAYMMBIX MpOOJieMax, CBA3AHHBIX C XUMUEH,
KPUTHUYECKU OCMBICIIMBATh UHPOPMALIMIO U IPUMEHATD €€ JUIsl TOTIOJTHEHUS 3HAHUH,
pELIECHNs] UHTEJUIEKTYaIbHbIX U SKCIEPUMEHTAIBHBIX MCCIEAOBATEIbCKUX 3a1a4.
B nenom conepkanue ydeOHOro mpeameTa «XUMHS» JaHHOTO YPOBHSI M3yUEHUs
OpPUEHTHPOBAHO Ha (POPMHUPOBAHUE Yy 0O0YUAIOIIMXCS MUPOBO33PEHUECKON OCHOBBI
JUIsl TIOHUMaHus (PUIoCOPCKUX UACH, TaKMX KakK: MaTepUalbHOE €IMHCTBO
HEOPraHWYECKOT0 U OPraHUYEeCKOro Mupa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHHUEM, II03HABAEMOCTH IPUPOJHBIX SIBJICHUN ITyTEM DKCIIEPUMEHTA
U pElICHUs NPOTUBOPEUYMI MeXAy HOBBIMH (akTaMM U TEOPETHYECKUMU
IPEANOChUIKAaMH, OCO3HAHUE POJIM XMMUU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
TaK)Ke Mpo0seM cOepexeHus: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nnane pemeHus 3agady BOCIHUTAHMUSA, Pa3BUTUA M COLMAIM3ALMHU
o0Oy4arolmuxcsi MPUHATBIE MNPOTpaMMON IO XUMHH TOJIXOAbl K OINpPEAEICHUIO
colepKaHUsT M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT GOpMHUpPOBaHUE
YHUBEPCAIbHBIX YUYEOHBIX ACHCTBUHN, UMEIOLIMX 0a30BO€ 3HAUCHHUE JUIsl pA3JIMYHBIX
BUJIOB JICATEIIbHOCTHU: peIIeHUs MpoOieM, TMOHWCKa, aHalm3a M o0paboTKu
uHbOpMaluu, HEOOXOJUMBIX Ui TPUOOPETEHHs] OMbITa MPAKTHUYECKOH U
UCCJIEIOBATENBCKON JIEATEIbHOCTH, 3aHMMAIOLIEN BaXXHOE MECTO B IIO3HAHUU
XUMUMU.

B mnpaktuke mnpenojnaBaHus XUMUM Kak Ha YpPOBHE OCHOBHOI'O OOUIETro
00pa3oBaHuUsl, TAaK U HA YPOBHE CPEIHETO 00IIero 00pa3oBaHus, MIPU ONPEACICHUN
COJIEpKATEIIbHONM XAapaKTEPUCTUKU IE€JIed H3Y4YeHUs NpeJIMETa HalpaBJIECHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TNMPU3HAETCS (POPMUPOBAHHUE OCHOB
XMMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOI'O €CTEeCTBO3HAHMSI, MPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKAa M KAK OAHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LI H3y4YeHUs
IIPEIMETA ABJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEISIMU HU3Yy4YEHUS IMpEIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (opMUpOBaHHME CHUCTEMbl XHWMHYECKHX 3HAHMN Kak BakHeHIen
COCTABIISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIYEBbIe MOHATUSA, (PYHIAMEHTAIbHbBIE 3aKOHBI U TEOPUH XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOECHHUE W IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX



000011IeHnIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEn
UX Pa3BUTHS U CTAHOBJICHHS,

e (GopMHpPOBAHUE M PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAaX MO3HAHUS
BEIIECTB M XUMHYECKUX PEaAKITNii, HEOOXOIUMBIX JJIS MPUOOPETCHUS YMECHHMA
OpUEHTHPOBATLCS B MHUPE BEHIECTB M XUMUYECKUX SIBICHUN, WMEIOIINX
MECTO B TIPHPO/JIC, B IPAKTUYECKOUN U MMOBCETHEBHOM KU3HH;

e PpPa3BUTHC YMEHUH U CIIOCOOOB JICITCILHOCTH, CBA3AHHBIX C HAOJIOICHUEM 1
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOICHUEM  TPaBHII
0e30macHOro OOpaIIeHHsI C BEIEeCTBaAMHU.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTUKA IIeJIed U 3a/1a4 U3y4YeHUs
npeaMeTa B IporpaMMe 1Mo XMMUW YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMH IIPHOPUTETAMHU B CHCTEME CpeIHero oomiero oopazopanus. CeromHs B
MIPETIOIaBaHNH XUMUHU B OOJIBITICH CTETICHN OTAAETCS MPEAMOYTCHHE TPAKTHIECKON
KOMITIOHEHTE CcoJepkaHusi OOy4YeHHsS, OpPUEHTUPOBAHHOW HA MOATOTOBKY
BBIITYCKHUKA 00I1e00pa30oBaTeIbHOM OpraHu3alliyi, BIIAJICIONIETO HE HAa00pOM
3HaHWW, a (PYHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHHUSIMU
AKTUBHOTO TIOJyYCHUSI 3HAHUW U PUMEHCHHUS MX B pPEaTbHOM JKU3HU TSI PEIICHUS
MPAKTUYECKUX 3a]1ad.

B cBsi3u ¢ 9TUM npy U3ydeHUH TIpeAMeTa « XUMUSD» TOMUHUPYIOIIEE 3HAUCHNE
IPUOOPETAIOT TAKUE IIEITH U 3a/1a49H, KaK:

aganTamys oO0yJarolmuXxcs K YCJIOBUSAM JMHAMHYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYaIlUAX, CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHHUEM;

dbopMupoBaHWEe y OOYYarOmMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMITCTCHIINH), WMCIOIMX YHUBEpPCATbHOEC 3HAYCHWE IS PA3IUYHBIX BHIIOB
NESTENHHOCTH: PEIIeHus MpoOJeM, MOMcKa, aHaIu3a U 00paboTKu WH(POPMAIIHH,
HEOOXOIUMBIX ISl IPUOOPETEHHS OTIBITA IEATETLHOCTH, KOTOpasi 3aHUMAaET BAXKHOE
MECTO B TO3HAHUU XUMHH, a TaKXKe JUIsl OIEHKH C TO3HUIUNA JKOJOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUAS BEIIECTB U XUMUUYECKHX IMPOIIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOTHYIO CPEaY;

pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00yJaroNMXcs: CIIOCOOHOCTH CaMOCTOSATEIHHO MPHUOOPETATh HOBBIC
3HAHMS 110 XMMHUHU B COOTBETCTBHH C )KM3HCHHBIMHU MMOTPEOHOCTSAMH, UCIIOIb30BaTh
COBpEeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTHH JJII TIONCKA W aHaJM3a y4eOHOH U
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMHUYECKOTO COJICP KAHMUS;

dbopMHpoOBaHUE U Pa3BUTHE Y 00YYAIONIUXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HAOI0IaTEIIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO



HEOOXOUMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydYarommxcss YOSKIEHHOCTH B TyMaHUCTHYCCKOMN
HATMIPABJICHHOCTH XHMHH, €€ BaXHOW POJM B PEHICHUHM TJIOOATBHBIX MPOOIEM
PaIMOHAIIBHOTO MPUPOIONOJIB30BAHUS, TTOTIONHEHUS YHEPTETHUECKUX PECYpPCOB H
COXpaHEHUs TPHUPOIAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTO
OTHOIICHUS K TIPUPOJEC M CBOEMY 3JI0pPOBBIO, a TaKKe MPUOOPETCHUS OIbITa
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX DEIICHUA B
CUTYaIHIX, CBSI3aHHBIX C XUMUYCCKUMH SBICHHUSIMHU.

BocnurarenbHbI TOTEHIHAT TPEAMETa « XUMUSD PEaTu3yeTcs yepes:

- IPUBJICYEHNE BHUMAHUS YYAIIUXCS K IIEHHOCTHOMY aCIEeKTy U3y4aeMbIX Ha
ypoKax SIBIICHHM, OpraHu3aIiyio U uX paboThl ¢ MOJTy4yaeMoi Ha YpOKaxX COLMAIBHO
3HaYUMON  WH(MOPMAITUEH-UHUITMUPOBAHNE €€ OOCYXKIIEHUS, BBICKA3bIBAHUE
0oOyJaronuMMuCs CBOETO MHEHHUS IO €€ TOBOJY, BBIPAaOOTKA CBOETO K HEH
OTHOIIEHUS;

- IEMOHCTpALNI0 00yYarOUMMHUCS IPUMEPOB OTBETCTBEHHOTO, TPaXkIaHCKOTO
MOBEJICHUSI, TIPOSIBICHUE YEJIOBEKOIIOOUS M J0OpOCEepACYHOCTH, Yepe3 IMOoa00p
COOTBETCTBYIOIIMX TEKCTOB ISl YTCHWsS, 3aJad JUIsl PEeHIeHHUs, MPOOIEeMHBIX
CUTyaInui st 00CyKICHHSI B KIIACCE;

- IPUMEHEHHUS Ha ypOKaX MHTEPAKTUBHBIX (GOpM pabOThl ¢ 00YUYAIOIIUMUCS:
WHTEJUICKTYaJIbHBIX ~WTP, CTUMYJHPYIONIUX  ITO3HABATCIBHYIO  MOTHBAIIHIO
00yyaromuxcsi; TUCKYCCUM, KOTOpPbIE AAOT JJISI OOYYaroIIMXCs BO3MOXHOCTh
IPUOOPECTH OMBIT BEACHHUS] KOHCTPYKTUBHOTO JUAJIOTra; TPYNIOBOW pabOTHI WA
paboThl B TMapax, KOTOpPhIE yd4aT oOOydYarommxcss KOMaHIHOW pabote W
B3aMMOJICUCTBUIO C APYTUMH O00yUYarOIIUMHUCS;

- WHHWIWMPOBAHWE W TOJCPKKY HCCICAOBATEILCKOW JEATEIbHOCTH
oOydJaronuxcsi B paMKax peaju3alud WMH WHIUBHAIYAIbHBIX W TPYIIOBBIX
UCCIICIOBATEILCKUX IMPOCKTOB, YTO JA€T HABBIK YBAKUTEIBHOTO OTHOIICHHS K
qy>KUM uaesM, o(QopMiIeHHBIM B paboTax Jpyrux HCCIeoBaTeNe, HaBBIK
myOJIMYHOTO BBICTYIUICHUS MIEpe] Ay JUTOpUEH, apryMEHTUPOBAHUS U OTCTaUBaHUS
CBOEU TOYKHU 3PEHUS.

B yueOnom mnaHe cpeanero ooOmiero oOpa3oBaHHsS MpeAMET «XUMUS)
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAy4YHbIE
IPEIMETHD.

OGiee ynca0 4acoB, OTBEAEHHBIX IS U3YUCHHSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero odiiero oopazoBaHus, coctaisieT 68 yacoB: B 10 kiacce — 34 vaca (1 gac
B Heeno), B 11 knacce — 34 gaca (1 gac B Hezeno).



COJEPXKXAHUME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpenMer opraHM4ecKkod XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOECHHUS OPraHUYECKHX
coenuHeHnit A. M. BytnepoBa, €€ ocHOBHbIE MOJI0KEeHUSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCcKUX BewlecTB. l'omoisorusi, wu3oMmepus. XHMHYECKash CBsA3b B
OpraHUYECKUX COCANHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccupuKalMy OpraHuyeckux BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHMH (CUCTeMaThyecKas) M TpPUBHAIbHBIE Ha3BaHUS
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHWYECKUX BEIIECTB U MaTEpHalaMU Ha UX OCHOBE,
MOJIEIMPOBAaHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOIIOJEHWE M OIUCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB [0 MPEBPALIECHUIO OPraHMYECKUX BEIIECTB MpHU
HarpeBaHu (IJ1aBJieHue, OOyTIIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHMWA psAf. MeraH u dTaH —
OpocTelIne MNPEJCTABUTENN AQlIKaHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMICTBA
(peakuuu 3aMelleHUs] U TOPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAl. DTUJIIEH U MPONWIEH —
OpocTelIne MNPEJCTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MetunOyrtanueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKUE CBOWCTBA (peakius nonumepusanuu). [lonyyeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALICTUIICH
— TpPOCTEHINMNA TpeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOCHHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEakIMK THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIINH,
TrOpEeHus1), MOJy4YeHUEe U IPUMEHEHUE.

Apensl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE U NPUMEHEeHHe. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  Xumuueckue  ceolcmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumernerue. TOKCUIHOCTb apeHOB.



I'eneTnyeckas CBsA3b MEXAY YIJIEBOAOPOJAMHU, NMPUHAMICKAIUMU K Pa3IMYHBIM
KJIaccam.

[IpuponHble MCTOYHUKHM YIIeBOAOPOAOB. lIpupoaHbiii ra3 U IONYTHBIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYeCKuil), nuponus. [Ipomykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIEpUMEHTANBHBIE METOJbl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKOMJIEHHE C 00pa3liaMy MIacTMACC, KayuyyKOB M pe3uHbl, kKosuiekuuu «Hedtby»
U «YTO0Ib», MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaIOr€HONPOU3BOIHBIX,
IPOBEJICHUE IPAKTUYECKON PabOThI: MOJYyUYEHUE ITUIIEHA U U3YUEHHE €TI0 CBOMCTB.

Pacuétnrble 3amaun.

Beluucnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM NMPOAYKTA PEAKLUMU IO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BELECTB WIN MPOAYKTOB PEAKIUH).

Kucinopoaconepxaiiue opranuyeckue CoeAUHEeHUs

[IpenenbHple OQHOATOMHBIE CIHUPTHL. METaHOI W 3TAaHOJN: CTPOCHHE,
¢usznyeckue W XUMUYECKHE CBOMCTBA (PEaKIMH C aKTHUBHBIMH METaJUIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHHUE), IpUMEHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBUE METaHOIa U ITaHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbpl€  COMPTBL. OJTWIECHIJIMKOJIb W  [JIMUEPUH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBa (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU
MeTajllaMH, KaueCTBEHHas PEaKUus Ha MHOIOaTOMHbIE crUpThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne riuneputa u TUIICHIJIMKOIIS.

®deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKHE U XHUMUYECKUE CBOMCTBA.
ToxcuuHocTh penona. [lpumenenue gpenona.

Anmpneruapl U kemowuwvl. DopManpaerui, aneTAIBAECTHI: CTPOCHUE,
¢usnyeckue W XMMHUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOTYyUYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE ITpe/iebHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHas U YKCYCHas
KHUCIIOTBI: CTPOEHHE, (PU3NUECKHE U XMMUYECKHE CBOMCTBA (CBOMCTBA, oOLIMe s
KJlacca KHCIOT, peakius dTepuduKanmn), morydeHne u npumeHenne. CreapuHoBas
U OJICMHOBAsl KHUCIOTHI KaK MPEJCTAaBUTENIH BBICIIUX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBUE.

Cnoxsble 3Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KucHOT. [uaponus
cioxHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xupo. buonoruueckas
POJIb )KUPOB.

VYrneBoabl:  cocraB, KilacCH(HKanus  YrieBoJoB  (MOHO-, JU- H
nojucaxapuabl). [roko3a — nmpocTeimmii MOHOCaxapul: 0COOEHHOCTH CTPOEHUs




MOJIEKYJIbI, (PU3NYECKHE U XMMHUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUIPOKCHIOM
menu(Il), okucienne amMuadHbIM pacTBOpOM okcua cepedpa(l), BocctanoBIeHuUE,
OpOXKEeHHUE TITIOKO03bI), HAXO0XKEHUE B MPUPOJIE, MPUMEHEHHE, OMOJIOrnyecKas poJb.
dotocunte3. OpyKTo3a KaKk U30MEP TIIHOKO3bI.

Kpaxman u nemnono3a kak npupojHbie nojduMepbl. CTpoeHue Kpaxmana u
HEeJUt0NI03bl.  DU3MUecKue W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THApPOJIH3,
KaueCTBEHHAsI PEAKIIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEUIECTB W HMX MPEBpalICHUN:
POBEICHNE, HAOJIOJCHUE W OMHCAHWE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHbIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIa
okcugoM Menu(ll)), MHOroaroOMHBIX CHUPTOB (B3aUMOJEUCTBUE TJIHUIIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKMCIeHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom wMenu(Il), B3ammopeiicTBUE Kpaxmana C HOAOM),
MPOBEJICHUE MPAKTUUECKON PadOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bbluucnenuss mo ypaBHEHHMIO XHMHMYECKOW peakiuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMy MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIH MPOIYKTOB PEAKIUN).

A30TcoiepKalue OpraHnuecKue COeTMHEHHUS.

AMMHOKHCIIOTHI Kak amOTepHbIe Ooprannueckue coeauHeHus. Gusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buosnorunyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkn kak nOpupOJHBIE BBICOKOMOJICKYJISIpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHAA M TPETHUYHAsI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
THJIPOJIN3, IEHATYPALMsl, KAYECTBEHHBIC PEAKIIMHU Ha OCJIKU.

DKCIepUMEHTAIbHBIE METOJIbI M3yYEeHHUsS BEHIECTB W MX IpPEBpallCHUN:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus OeIKOB Mpu
HArpEBaHWM, [IBETHBIC PEAKIIUU OCITKOB.

BbicokoMoJIeKyJISIpHBbIE COeIMHEHU S

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJIEKYJISIDHBIX COEOUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIUU, CPETHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIUSL.

DKCIEpUMEHTANbHBIE METOJbl HM3yYEHUS BEUIECTB M HMX IPEBPALICHUN:
03HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexXxnpeaMeTHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTeCTBEHHO-



HAyYHBIX IOHSTHH, TaK W TMOHSATHUM, SIBJISIOIIMXCS CHCTEMHBIMH JUIS OTACIIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIC MTOHSATHS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KJIacCHu(PUKaIUs, MePUOINIHOCTh, HAOIIOICHHE,
U3MEpEHHUE, IKCIICPUMEHT, MOICIIMPOBAHHE.

dusuka: Matepus, DOHEPrus, Macca, aToM, DJJIGKTPOH, MOJIeKyJa,
SHEPreTUYECKUA YpOBEHb, BEIICCTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHUC
BEIECTBA, (PM3UYECCKUE BETUIHHBI U €AMHUITBI UX U3MEPEHUS.

buonorus: kmerka, opranm3Mm, Omocepa, oOMEH BeEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OHOJIOTMYSCKH aKTHUBHBIC BemiecTBa (OCIKH, YIJICBOMBI, JKHPHI,
dbepMeHTHI).

['eorpadus: MUHEpAIBI, TOPHBIC MMOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIHBO,
pECYypCHI.

TexHonorus: mnHIEBbIE MPOAYKTHI, OCHOBBI PAlMOHATHHOTO THUTAHUS,
MOIOIIIUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHYECKHE TpernapaThl, MaTepUalbl U3
VCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI XUMHH

XUMUYECKHM dJeMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
000J5104Ka. DHEPreTHYecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpesieNieHusl 3JIEKTPOHOB MO0 OpOUTAIAM B aTromax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOA0B. DIEKTPOHHAS KOHPUTYypallys aTOMOB.

[lepuonnueckuii 3akon u [lepuonnueckas cucreMa XMMHUYECKUX JIEMEHTOB
JI. 1. MenneneeBa. CBs3b NMEpUOANYECKOTO 3aKOHA U Ileproauyeckoil CHCTEMBI
xumuueckux anemeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHs CBOWCTB XHMMHYECKUX 3JIEMEHTOB U
oOpa3yeMbIX MMM MPOCTBIX M CJIOXKHBIX BEUIECTB IO TIpynmamM U IEPUOAAM.
3HaueHUe NMEePUOIUYECKOro 3aKOHa B PA3BUTUU HAYKH.

Crtpoenue BemecTBa. XUMHYECKass CBS3b. BHAbI XWMHYECKON CBSI3H
(KOBaJICHTHAsl HEMOJSpHas W MOJSpHAas, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMMHUYECKOW CBSI3M (OOMEHHBII U JOHOPHO-
akuenTopHelil). BogoponHas cBs3b. BaneHTHOCTb. ONEKTpOOTPULATEIBHOCTb.
Crenenb okuciieHus. OHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYISIPHOIO M HEMOJEKYJSIPHOIO  CTPOCHHS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh
CBOMCTBA BEILECTB OT THIA KPUCTAIINYECKON PEIIETKH.



[Tondarne o nucnepcHbIX cucTemax. VICTUHHBIE UM KOJUJIOMIHBIE PaCTBOPHI.
MaccoBas 011 BEIIeCTBa B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCMHECHUM. Howmenknarypa
HEOPraHMYECKUX BEIIECTB. ['€HeTHYecKass CBS3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K pa3IuYHbIM KJlaccam.

Xumudeckas  peaknus.  Knaccudukammss  XUMHUYECKHX — peakiuid B
HEOPraHMYECKOW W OpPraHUYeCKOM XHWMHH. 3aKOH COXPaHEHUsI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAICHUS SHEPTUU NMPU XUMHUUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyuHbIX (QakTopoB. OOpaTUMbIE
peakuuu. XuMHUecKOoe paBHOBecHe. DaKTOpbl, BIMSIOIMIME HA COCTOSHUE
xuMmuueckoro papHosecus. [Ipunuun Jle Hlartenbe.

DnekTpoiuTuueckas nucconnanus. CuiabHbIe U clialblie aneKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTETBbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHUS BEUIECTB M HMX MPEBPALICHUNA:
neMoHcTpanus tabnui «llepuoauyeckas cuctema XuMu4eckux snemeHToB [l. .
MenneneeBay, U3ydeHHUE MOJENIed KPUCTAUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OMUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (PA3JIOKEHUE TIEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTalnu3aTopa, ONPE/IeIEHUE CPEbl PACTBOPOB BEIIECTB
C TIOMOIITBI0 YHUBEPCATTLHOTO MHIUKATOPA, peaKIIMi HOHHOTO 0OMEHa), TPOBEICHUE
MpaKTHUECKON paboThl « BiusiHue pa3inuHbix (PAaKTOPOB HA CKOPOCTh XUMHUYECKON
peaKLum.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHUAM XUMHUUYECKMX pEaKIMHA, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBas J0JIs
BEIIIECTBAY.

Heoprannueckasi xumust

Hemerannel. Ilonoxxkenne HemerayuioB B Ilepuoguueckont  cucreme
xuMuueckux sjaeMeHToB [[. M. MennaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
dusznyecKkre CBOWCTBA HEMETA/UIOB. AJUIOTPONHUsS HEMETAJIOB (Ha TIpuMepe
KHCJIOpOJIa, cephl, hocdopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TajJior€HOB, CEPbI, a30Ta,
docchopa, yriepoga MU KpeMHHS) W HMX  COCAUMHEHHUH  (OKCHIOB,
KHCJIOPOJICOJICPKAITUX KUCIIOT, BOJAOPOAHBIX COSTUHEHUN ).

[IpuMeHeHne BaXKHENIIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. 1lonoxenne meramnoB B llepuoanueckoi cucrtemMe XMMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MetayuioB. OOmMe ¢guznueckre cBoricTBa MeTaioB. CruiaBsl METaJIOB.
DJIEKTPOXUMHUYECKUHN PsiJl HAPSIKEHUH METaJJIOB.



XWMHUYECKHE CBOMCTBA BAKHEHINMX METAJUIOB (HATPHWH, KaHi, KaJIbIUH,
MarHui, amoMUHUHI, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

O6mue cnocoObl MoiayyeHus MetaioB. IIpumeHeHue MeTamioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHUS BEUIECTB M HMX MPEBPALICHUNA:
U3y4YeHUE KOJUIEKIMH «MeTamibl M CIUIaBbl», 00pa3lOB HEMETAJIOB, pPEIICHUE
AKCIEPUMEHTAJIbHBIX 3aja4, HaOJI0JICHUE W OIHUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBHUE THUIPOKCHUJIA aTIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI04Yei, KAYECTBEHHbIC PEAKI[MU Ha KATUOHBI METAJIOB).

Pacuérnble 3anaumn.

Pacuérel maccel BemiecTBa WM 00ObEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rsl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEUIECTB UMEET MIPUMECH.

XuMHuS U KM3Hb

Ponp xumum B obecriedeHUH 3KOJIOTMYECKOW, SHEPreTUYECKOW U TMHILEBOU
0€30MacHOCTU, Pa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJax IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUNAX POMBIILICHHOTO
MOJIYYEHHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHUpE BEIIECTB U MATEPUANIOB: BAXKHEHIINE CTPOUTEIbHbBIC
MaTepualbl, KOHCTPYKIMOHHbIE MaTepHUalibl, KpacKu, CTEKJIO, KepaMHKa,
Matepualbl Jisl 3JEKTPOHUKW, HAaHOMAaTepHUaibl, OPraHUYECKUE U MUHEpAIbHbIC
yaoOpeHus.

XuMHUsL U 3I0pPOBbE YEIIOBEKA: NpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwia O€30MaCHOr0 UCIOIb30BaHUS MPENapaToB OBITOBOM XHUMUU
B IIOBCEJIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBsi3ed TpU  HM3y4YeHMH  OOmed u
HEOPraHM4ecKorM XMMHH B 11 Kilacce OCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHATUN, SBISIOUIUXCS
CHUCTEMHBIMU JIJISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHbIE TMOHSATHSA: HAyYHBIH (PaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KIacCU(pUKALMs, TEPUOJAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHHUE, SIBJICHUE.

dusuka: MaTepusi, IHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3NUYECKHE BEIUYMHBI U CAMHUIIBI HX
U3MEPEHUS, CKOPOCTb.



buonorusi: kierka, opraHu3M, OSKocHCTeMma, Ouochepa, Makpo- U
MHUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpacdusi: MmuHepabl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOIMAEMbIE, TOTUIMBO,
pECYPCHI.

TexHoyorusi: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUIyPIHsi, MPOU3BOJICTBO
CTPOMTENBHBIX MATEPHANIOB, CEJIIbCKOXO35WCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
MPOMBINIJIEHHOCTh,  (hapMarieBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX IpernapaToB, MNPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
3JIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmmMMucss MPOTpaMM  CpeIHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM M NOpeaAMEeTHbIM). HaydHOo-MeToauueckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0o OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBUM C CHCTEMHO-IESITEIBHOCTHBIM MOJAXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHErO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHME OOYYAIOIIUMHCS POCCUUCKON TPaKJaHCKOM HIAECHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIIEHUIO;

HaJIU4Yue MOTUBALIMU K 00YUEHHUIO;

IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAIULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIUMXCS PYKOBOJACTBOBATHCS B CBOEHU
JNEATENBHOCTH ILIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPHUCYIIUMH LEIOCTHON
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJIM4YUEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PE3YNbTAThl OCBOCHMS MpeIMETa «XHUMUS» JIOCTUTAlOTCS B
€AMHCTBE YYEOHOM U BOCHHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJieajaMd POCCHUHCKOr0 TPaKJAHCKOro OOIecTBa, MPUHIATHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUSA, CaMOPA3BUTUS W HPABCTBEHHOTO CTAaHOBJICHUA JUYHOCTH
0o0yyarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS MpeAMEeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OIBITa I[TO3HABATEIIbBHOW W MPAKTUYECKON JAESTEIbHOCTU
oOyyJaronuxcsi o peajausalii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIE B
YacCTHU:

1) rpaskaIaHCKOr0 BOCIIMTAHUA:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00s3aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOUIEHHI B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM ACATEIHHOCTHU MPU CO3TaHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YUeOHBIX U MMO3HABATENbHBIX 33/1a4, BBIMOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAJU3€ PA3IMYHBIX BUJIOB YUEOHOU A€ TEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAydyHOMY HaCIEIUIO
OTE€YECTBEHHON XUMMHHU,

YBOXEHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPHUH U TPAKTUYECKOTO
NPUMEHEHUS! XMMHUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUSI HAYKH €CTh PEe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOT'O TPyAa YUYEHBIX U PAKTUKOB;

MHTEpeca U NMO3HaBaTEIbHBIX MOTUBOB B MTOJIYYE€HUH U MOCIETYIONIEM aHATU3E
uHGOPMAITH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEIECHNUS;

CITOCOOHOCTH OIEHUBATh CUTYyallMH, CBA3aHHBIC C XUMHUUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEAECHUE M TOCTYIKM CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE TMOCJEACTBUNA 3THUX
MOCTYTKOB;

4) popmMupoBaHHS KYJbTYPHI 310POBbS:

MOHUMAaHUSl IEHHOCTEH 3I0pOBOrO0 U  0Oe30MacHoro ooOpasza >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (HU3MdyecKomy u
MICUXUYECKOMY 370POBbIO;

coOnro/IeHns MpaBuil O€30MacHOro OOpallleHuss ¢ BEUIECTBAMU B OBITY,
MTOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH NpaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMSI TIOCJICICTBUN W HENPUSTUS BPEIHBIX NPUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s, HAPKOTHUKOB, KYpEHUs);

5) TpyA0BOr0 BOCIIUTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIHCKON
NESATeIbHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM W  JpPyrux BHUAAX
NeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHUYECKUX 3a]a4
COIIMAJIbHOM HAIPaBICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuii pa3anyHoOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUI 110 XUMUH;

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIAMBHUIYaJbHOH TPACKTOPUHU
oOpa3zoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU IIEIECO00pa3HOTO0 OTHOIIECHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIE;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTHYECKUX IMPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAHUS HEOOXOJUMOCTH HCHOJIb30BAaHUS JOCTHKEHUM XHUMHUH IS
pellIeHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPOIOTIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIMX BPEI  OKPYKarOIIEH
MPUPOJIHON cpejle, YMEHHS TMPOTHO3UPOBATh HEOJAroMpHUAITHBIE AKOJOTHUUYECKHE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJUYUsl PA3BUTOTO SKOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTIbITa eI TEIbHOCTH AKOJIOTHYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI MMM B MO3HABATEJIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
NpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHBOCTOSTH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

NMOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbOopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpoOJieM COXpaHCHUs
MPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JJIE  COBPEMEHHOMU
MBWIN3ALUN: B €€ TYMaHUCTUYECKOW HAITPaBIECHHOCTH U BAXKHOM POJI B CO3JaHUU
HOBOM ©0a3pl MaTepualbHOW KYJIbTYphl, pEIIEHUH TIJI00albHBIX TIPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTreTUUYECKOM, MUILEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEYECHUU YCIOBUM
YCIEUIHOTO TPYa U SKOJIOTHYeCKH KOM(POPTHOM KU3HU KAXKOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJTydyaeMble 3HAHUS JJIS aHAJu3a U OOBSICHEHUS SIBIICHHM OKPYIKAIOIIEro MUpa U



MIPOUCXOAIINX B HEM U3MEHEHU, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE Hay4HBIX ()aKTOB U IMCIOIINUXCS JTAHHBIX C [EJIBIO MOTYYCHHSI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEILHO HCIIOJIB30BAaTh XUMHUYCCKHAC 3HAHUSA IS
perieHus IpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K IO3HAHHIO M UCCIICIOBATEIbCKON ACSITEITbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEPhIBHOMY OOpa30BaHUIO U
caM000Opa30BaHHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TI0 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIAMH;

MHTEpEca K OCOOCHHOCTSAM TpyJAa B pasnudHbIX chepax mpodeccruoHambHOM
JeSITEIILHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeAMeTHBIC Pe3yJIbTaThl OCBOCHHS YUCOHOTO TMpeaMeTa «XHUMHs» Ha
YPOBHE CpeHET0 00111er0 00pa30BaHUs BKIIOYAIOT:

3HAUUMbIE  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUYaIOIIHUXCS
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHayYHbIC MOHSATHUS, OTPaXKAIOIINE
[ICJIOCTHOCTh HAYYHOHW KapTUHBI MHpa W CHENU(PHUKY METOOB TO3HAHUS,
UCIIOJIE3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBICHUE,
poIece, CUCTeMa, Hay4IHbIA (paKT, MPUHITUII, THUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNe, HAOTIOIeHNE, N3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yYHHUBEpCaJbHbIC y4eOHBbIC NEHCTBUS (IMO3HABATEIIbHBIC, KOMMYHHUKATHUBHEIC,

peryJISITUBHBIC), o0OecrieunBaroIIne dbopmupoBaHue (GyHKITMOHATBHOMN
IPaMOTHOCTH M COITMATLHON KOMIIETEHITUN 00yJarOITXCs;
CIIOCOOHOCTD oOyuaronmxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4YCOHBIC
JIEUCTBUS B MMO3HABATEIBHOM M COIMAJIBHOM MTPAKTHKE.

MeranpenMeTHbIE Pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIHHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Osjaaenue YHUBEPCAJIbHbIMHU Y4eOHBIMH NMOo3HaABATEJbHBIMH
JeliCTBUSIMU

1) 6a3oBble JIOrHYECKHUE TeHCTBUA:

CaMOCTOSITENIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENEsATh IENM JCSATEIbHOCTH, 3aJlaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABJICHHBIMHU HICJISIMU;

UCIIOIb30BaTh MPU OCBOCHUU 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XapAaKTEPHbIEC MPU3HAKU MOHSITUN M YCTaHABIMBATH WX B3aUMOCBSI3b,



WCIIOJIb30BaTh COOTBETCTBYIOIIME MMOHATHS JJII OOBSICHEHUs OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

yCTaHAaBJIUBaTh MPUUYMHHO-CIEJICTBEHHBIC CBS3M MEXKIAY H3y4aeMbIMHU
SABJICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTMPOBAThH BHIBOJIBI M 3aKIIIOUCHHS,

MPUMEHATh B MPOIIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMHUH CUMBOJIMYECKUE
(3HaKOBBIE) MOJIECIIH, PEOOPA30BHIBATE MOJCIIBHBIC MPEACTABICHUS — XUMUUCCKUN
3HaK (CUMBOJI) 3JIEMEHTa, XUMHUUecKas (popMyia, ypaBHEHHE XUMUUYECKON peaKIuu
— MpU pElICHUH Y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a7ad, TPUMEHATH
Ha3BaHHBIE MOJICJILHBIC MPEJICTABICHUS JIJIs BBISBICHUS XapAaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKkum;

bopMyIIHPOBATH 1SN U 33/1a4l UCCIICTIOBAHUS, HCIIOIb30BaTh IIOCTABIICHHBIC
U CaMOCTOSITeIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUIA;

BIIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYCHUYCCKUX AKCIICPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOIIOJATh 32 XOJIO0M
mporiecca, CaMOCTOSATENIbHO IPOTHO3UPOBATH €ro pe3yibrar, (opMyJIupOBaTh
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEAOBaHUSA,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEAOBATENIbCKOM H  MPOEKTHOMN
NESTEILHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJ/IOB PEUICHUS MPAKTUYECKUX 33/1a4, TPUMEHEHHUIO PAa3JIUYHbIX METO/IOB
MO3HAHUSL.

3) padora ¢ uHpopmanuei:

OPMEHTUPOBATHCSI B PA3IWYHBIX HCTOYHHUKAX HHpopMamuu (HAy4HO-
MOMyJISIpHAs JIUTepaTypa XUMHUYECKOTO COJICp)KaHUsI, CIPABOYHBIE IOCOOHS,
pecypcel MHTepHeTa), aHamu3upoBaTh UH(POPMAIUIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;



(GopMyIMpoOBaTh 3alpOChl U NPUMEHATh PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHbOpMAlIUM, HEOOXOAWMOW ISl BBIMOJHEHMS YYEOHBIX 3ajad
OIIPENICIIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAalbHYIO  (OpMYy  MpEICTaBICHUS
uHpopmalmu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIOJIb30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA IPH PAbOTE C XUMUIECKOU
uHbopMaIueil: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKHEe U MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaTJISAHOCTH.

OgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH JAeHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUAIOra W/WiH
JIUCKYCCUM,  BBICKa3blBaTh  HJ€H, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS NPETIOKEHHON 3a]auH;

BBICTYIIaTh C TPE3CHTAIlMEil pe3ylbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEILIECTB, pealu3alui y4eOHOro npoekra u (opMyIupoBaTh BBIBOJbI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBJ1aieHHe YHUBEPCAJbHBIMU PEryISTUBHBIMM e CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NESITENIbHOCTh, Ompefensas €€ I1eld W 3aJaud, KOHTPOJUpPOBaTh U IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeIjaraéMblii aJroput™m ACHUCTBUN mNpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENCKUX 3a7ad, BbIOMpaTh Haubosee
3(pGeKTUBHBII CHOCOO HMX pelIeHHs C Y4YETOM IMOJyYEHHsS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHalIn3a
Y CaMOOLICHKH.

HPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOUN KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUU TPUPOJIBI,



B (OPMUPOBAHUU MBIIUICHUSI W KYJIbTYpbl JHUYHOCTH, €€ (QPYHKIMOHAIBHOU
IrPaMOTHOCTH, HEOOXOIMMOM Ui pelIeHUsl MPaKTUYECKUX 3a/1ad U HKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3[I0POBbIO U PUPOJIHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpas  BKIIFOYACT:
OCHOBOINOJIATAIOIINE TOHATUS (XMMHYECKHUWA DJIEMEHT, aTOM, JJIEKTPOHHAas
000J10YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, DJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmysa (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIN 00bEM, YITIEPOIHBIN CKeIeT, PYHKIMOHANIbHAS TpyMIa, paguKal,
U30MEPHS, U30MEPBL, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIIIEBOAOPObI, KUCIOPO
U a30TCOJEPKAIIME COCAUHEHHS, MOHOMEpP, IOJHUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCJIMHEHHUSI); TEOPUU M 3aKOHBI (TEOpusi CTPOEHUs
oprannueckux BemectB A. M. ByTiepoBa, 3akKOH COXpaHEHHs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeXKaIMEe B OCHOBE IMOHUMAHUS NPUYUHHOCTH W CHCTEMHOCTH XHUMHUYECKUX
SBJICHUM, (PAKTOJOTMYECKHUE CBEJIEHHWS O CBOWCTBAX, COCTAaBE, MOJYyYCHUH H
0€30MacHOM HCIIOJIb30BAaHUN BAXXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBIC TPHU3HAKH TOHSATHH,
YCTaHaBJIUBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IOHATUS HPHU
ONMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTaHUYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
COCTaBJICHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyaT OpPraHMYECKHMX BEIIECTB W yPaBHEHUH XUMHUYECKUX PEAKIUH,
V3TOTABJIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHMX BELIECTB Ui WJUIKOCTPALUU HX
XUMUYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABIWBATh MPUHAJIEIKHOCTh H3YYEHHBIX
OPraHWYECKUX BEHIECTB IO HMX COCTaBy MW CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynmne COeAuHEHUN (YrJIeBOJOPOABI, KHUCIOPOA U  a30TCOJEpIKaIIne
COEAMHEHHUSI, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS), JaBaTb KM Ha3BaHUS MO
cuctematudyeckoit Homenkiarype (IUPAC), a taxke NpUBOAUTH TpUBHAIbHBIC
Ha3BaHUsI OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJICH,
ATUJICHTIIUKOMb, TIUIEpHUH, (HEeHoN, (opManbAeTh, amneTaabIerua, MypaBbUHAS
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJICMHOBASI KUCJIOTA, CTEAPUHOBASI KUCJIOTA, III0K034,
bpykTO3a, KpaxMal, IeJITI0103a, TIUIKH);

c(hOPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHJABl XUMHYECKOW CBSI3U B
OpTraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUS TPUMCHSTH TIOJOXKCHHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. BytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MaCChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTePU30BaTh COCTaB, CTPOCHUE, (HU3UUECKUE
U XMMHYECKHE CBONCTBA THUIMYHBIX MPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, dTUJICH, IPONUJICH, alleTUiIeH, OyTaaueH-1,3,
MeTunoyTaaueH- 1,3, 6eH30J1, METaHOJ, 3TAaHOJI, STUJIICHIJIMKOb, TJULEPUH, PeHOII,
areTanbAeTH, MypaBbUHAS U YKCYCHAsI KHCIIOTHI, TIIOK03a, Kpaxmal, IeJITI003a,
AMUHOYKCYCHasi KHMCJIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIYy HUMU
YPaBHEHHUSIMU COOTBETCTBYIOIIUX XWMHUYECKHUX PEAKIHUM € HCIOJIb30BaHUEM
CTPYKTYPHBIX (HhOpPMYJ;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIJIEBOIOPOIHOTO
CoIpbs (He(Th, MPUPOIHBIN Ta3, YTOjh), CIIOCOOBI UX MEPEePabOTKH U MPAKTUIECKOE
IpUMEHEHUE TPOYKTOB MEpepadOTKu;

c(hOPMHPOBAHHOCTh YMEHHH TPOBOJUTH BBIUMCICHUS T0 XUMHYECCKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJIHOTO BEIECTBA WUJIM MPOIYKTa
PEaKIMK MO U3BECTHBIM Macce, 00hEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHHUI BIAJIETh CUCTEMON 3HAHUNA 00 OCHOBHBIX
METOJ/IaX HAyYHOTO TMO3HAHUS, UCTIOJIb3YEMbIX B XUMHUH TIPU MW3yYCHUH BEIIECTB U
XUMUYECKUX SBICHUHN (HAOJIIOJECHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOIIO/IaTh MPaBUJIA MOJIb30BaHUS XUMUYECKOU
NOCYJIO W JTabOpaTOPHBIM OOOPYIOBAaHWEM, a TAaKXKE TMpaBWIa OOpaIIeHUs C
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO J1aO0OpaTOPHBIX
XUMHYECKUX OMBITOB;

c(hOPMHUPOBAHHOCT, yMEHUH ITUTAHUPOBATH W BBITONHATH XHUMHYCCKUI
AKCIEPUMEHT (MIPEBpaIlEHUs] OPTaHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJIyYEHUE
ATUJICHA U U3YYCHHE €T0 CBONCTB, KAYECTBEHHBIE PEAKIINN OPTaHUYECKHUX BEIIECTB,
JieHaTypalys OeJIKOB MPU HArPEBAHHH, IIBETHBIC PEAKIIMK OETKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKMA O€30MacHOCTH NpH OOpalleHUUu C BEIIECTBAMHU U
Ja0opaTopHbIM  000pYyJOBaHUEM, TMPEACTABIATh PE3YJbTaThl XUMHYECKOIO
JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX pEaKUUil Hu
(dbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uHpopMalMio, TMOJy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpPEJCTBa MacCOBOM
uH(popmaiuu, HTEpHET U Apyrux);

c(OPMHUPOBAHHOCTh  YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECCKHU
11eJ1eCO00pa3HOr0 TOBENEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIENISIX
COXpaHEHUsI CBOErO 3J0POBBbS U OKPYXKAIOIIEH MPUPOMHON Cpelibl, OCO3HABATh



ONACHOCTh BO3ACHCTBUSA Ha >KUBBIE OPraHU3Mbl OIPENEIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHUMas cMmbIcia Tokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEJOTBpAICHUsS HX BPEIHOIO0 BO3JEHCTBUS HAa OPraHU3M
YeJI0BEKA;

JUIS 0OYYarOIIUXCSl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 37[0pPOBBS: YMECHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAaX II03HAHUS BEIICCTB U
XUMHYECKUX SBJICHUM;

JUISL CJIETBIX M CIAa0OBUASIIMX OOYYaloIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins st 3anmucn XuMuIecKux

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHUSI Kypca «OOImas u HeopraHudeckas
XUMUSD» OTPaXkKakoT:

c(OPMHUPOBAHHOCTh  TPEJCTABICHUNA: O XHMHYECKOW COCTABIISIIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUU ITPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUSI W KYJIbTYpbl JUYHOCTH, €€ (PYHKIHMOHAIBHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUs MPAKTUYECKUX 3a]lad U SKOJIOTHYECKU
000CHOBaHHOTO OTHOLIEHUS K CBOEMY 3[I0POBbIO Y PUPOJIHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIONINE TOHATUA (XUMUYECKUU BJIEMEHT, aToM, W30TOom, S-, p-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJla, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKAsT CBS3b
(KOBaJIeHTHAsI, MOHHAsS, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TANBl XUMHUYECKUX  PEAKLUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOIUTUYECKAST JUCCOLMALINS, OKHUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCThH
XUMHUYECKON peakiuu, XUMUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON JHcconumanuu, nepuoandyeckui 3akon [l. M. Menpaeneena,
3aKOH COXPaHEHMSI MAaCChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTHU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SA3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE NMOHUMAHHS NPUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM HMCMOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM IEITEILHOCTH YETIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHU BBIABIATH XapaKTEPHbIC MPHU3HAKH TOHSITHUH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHHUIA;

c(hOpMHUPOBAHHOCTh YMEHHI HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIUKY JJIS
coctaBieHusi (HOpPMYJ BEIMIECTB M  yPaBHCHUH  XHUMHYECKUX  PEAKIUH,



cucrematnieckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIbHBIX
HEOPraHWYEeCKUX BEHIeCTB (yrapHbld Tra3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HEeTallIEHast U3BECTh, MUThEBAs CO/A, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUW ONPEAEISATh BaJIECHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIIEMEHTOB B COEAMHEHHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMUecKasi, BOJAOPOJIHAS) B COCIMHEHUSIX, THUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTH YMEHUI YCTaHaBIIMBATh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpPEAeNEHHOMY Kiaccy/TpyIie
COEIMHEHMUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PAaCKPBIBATh CMBICI MEPUOANUECKOr0 3aKoHa [l.
N. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIINU;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB llepmonnueckon cucTteMsl
xuMuueckux ayemeHToB JI. M. MeHneneeBa, HWCHONB3ys IOHATHS «S-, p-, d-
AJIEKTPOHHBIE OPOUTANINY, «IHEPTETUUECKUE YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH
WU3MEHEHUsI CBOMCTB XMMHMUYECKUX DJIEMEHTOB U UX COCAMHEHUM IO TMepuojaM u
rpynnam Ilepuoanueckon cucremsl xuMudeckux emeHToB [1. 1. Menneneesa;

c(hOPMHUPOBAHHOCTh YMCHHMI  XapaKTepu3oBaTh (OMHCHIBATH)  OOITUE
XUMHUYECKUE CBOICTBA HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPkKAAaTh CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXK]Yy HEOPraHUYECKUMU
BELIECTBAMHU C MTOMOILIbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEaKLIU;

c()OPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKLUUU I10
pa3JIMYHBIM TPU3HAKAM (YUCIYy M COCTaBy PEarupyroliuxX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHIO CTEIEHEH OKHMCIICHHS 3JIEMEHTOB, O0OpaTUMOCTH
peaKkiMK, YYacTUIO KaTaanu3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBJIATh YPABHEHMSI PEAKLHMA pa3IuYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPABHEHUS PEAKIIUM MOHHOTO OOMEHA, YUUThIBas
YCJOBUSL, TPU KOTOPBIX ATU PEAKIINHU UAYT JI0 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, MOATBEPKIAIOUTUE
KaueCTBEHHbIM COCTaB pPAa3jIMYHbIX HEOPraHMYECKUX BEUIECTB, pPACIIO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BELLECTB;



c(OPMHUPOBAHHOCTh YMEHHH  pacKpbIBaTh CYIIHOCTh  OKHUCIHTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKLUNA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOrO OanaHca
3TUX PEAKLIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
pPEeaKIMK OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHNUS XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHeITHEero Bo3aeicTsus (npunnu Jle [llatense);

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XMMHUYECKHE MPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIOThI, aMMHUaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUNAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO IPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHHSI C HCIOJIb30BaHUEM
MOHSATHS «MACcCOBas 10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIIEHU ra30B Mpu
XUMUYECKUX PEaAKIUAX, MACChl BELIECTBA WM O00BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJHOTO M3 YYAaCTBYIOUIMX B pEaKIUU
BEIIECTB, TEIJIOBOro 3((deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MaccChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHU COOIIOIaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
nocyol M JabopaTopHBIM OOOpYIOBAaHUEM, a TaKXKe MpaBuiIa OOpaIieHHus C
BEIIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO J1aO0OpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOJHATH XUMHYECKUN
AKCIIEPUMEHT (Pa3jloKeHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpENENEHUE Cpelbl PpacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBHOIO
WHMKATOpPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInu,
peakiMy HOHHOTO OOMEHA, KauyeCTBEHHbIE pPEaKIuu Ha cyib(ar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a1ad 10
TeMaM «Metamb» U «Hemeramibny) B COOTBETCTBHM C MNPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOpAIIEHNHN C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAHUEM,
OPEICTaBISITh PE3yJIbTaTbl XUMHYECKOI'O 3KCIEpUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakiuii U (OpMyIUpOBATh BHIBOABI HA OCHOBE
3TUX PE3yJIbTaTOB,;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHaJU3UPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpelCcTBa MacCOBOMU
KOMMYyHUKaluu, HTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUH  CcOONIOJaTh  MpaBWJIa  JKOJIOTHYECKU
1EeJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEITEIBHOCTH B IEJSIX
COXpAHEHUsI CBOEro 3J0POBbS U OKPYKAIOIIEH NPUPOTHOM Cpeabl, OCO3HABaTh
OMACHOCTh BO3JEHCTBUS HA )KUBbIE OPraHU3MBbI OIIPEIEIEHHBIX BEUIECTB, TIOHUMAs



cmbeicn mokazarens [IJIK, mosicHaTe Ha mnpuMepax crnocoObl YMEHBIICHUS U
IIPEIOTBPALLECHUS UX BPEAHOIO BO3IEMCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsli ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUM;

JUISL  CIENBbIX H  CIAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BaTh
pensedHO-TOUEHHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
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Pasznen 3. Kucaopoaconepsxkamue oprannyeckie coeJuHEHUs

http://my.mail.ru/community/chem-

3.1 Cnuptsl. ®enon 3 0 textbook/ http://chemistry.narod.ru
http://school-sector.relarn.ru/nsm/
AJIBLIETUIIBI.
KanGOHOBLIC http://my.mail.ru/community/chem-
3.2 p C 7 0 textbook/ http://chemistry.narod.ru
KHCIOTRL. LJI0KHBIC http://school-sector.relarn.ru/nsm/
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http://my.mail.ru/community/chem-
3.3 VrieBoasl 3 1 textbook/ http://chemistry.narod.ru
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Pasnen 4. Azorconepxamme

OPraHu4YeCKHe COCIMHECHUSA

AMUHBI. http://my.mail.ru/community/chem-
4.1 AMHUHOKHUCIIOTEIL. 3 0 textbook/ http://chemistry.narod.ru
benkn http://school-sector.relarn.ru/nsm/
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Pa3znen S. BbicokomoJiekyJis

PHBIC COCITMHCHUSA

http://my.mail.ru/community/chem-

II .
5.1 KHaCTManﬂ 2 0 textbook/ http://chemistry.narod.ru
aydyku. DoJlokHa http://school-sector.relarn.ru/nsm/
Hroro no pazneny 2
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11 KITACC

KouunyecTBO yacoB DJIeKTPOHHbIE
HaunmeHnoBanue
Ne (undposbie)
pa3aesioB M TeM Kontpoabusie | IlpakTnyeckue
n/n Bcero oOpa3oBaTeJibHbIE
NPOrpamMMsbl padoTshI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI XUMUM
CrtpoeHue aTOMOB.
[Tepronnueckuii 3aKOH
u Ilepuognueckas
1.1 P 3 0 0
CUCTeMa XMMHYECKHUX
snemeHToB [. W.
Menpeneesa
CtpoeHue BelecTBa.
1.2 MHoroo6pasue 4 0 0
BEIIIECTB
1.3 XHUMHUYECKUE PEAKLINN 6 1 1
Hroro no pazneny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Mertaubl 1
2.2 Hewmeranb 1
CBsi3b HEOPTaHUYECKUX
23 U OpraHUYeCKUX 2 1 0
BEILIECTB
Hroro no pazneny 17

Pa3zgen 3. XuMus 1 :KU3HL




3.1 XHUMHS U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 14

YACOB I10 [TIPOIT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

Bcero

HdarTa usyyenus

[Ipenmer opraHn4eckoil XUMHUH, €€ BOSHUKHOBEHUE, PA3BUTHE

1 1 1.09.26
Y 3HaYCHUE

) Teopust cTpoeHUs OpraHuYecKuX coearuHeHu A. M. 1 8.09.26
BytnepoBa, e€ ocHOBHBIE NOs10kKEHUs. CTapTOBasi IMAarHOCTHKA
[IpencraBnenue o kiaccuPpUKAUN OPraHUYECKUX BEILECTB.

3 Homenxknarypa (cucremaruyeckasi) 1 TpUBHAIbHbIE Ha3BaHUS 1 15.09.26
OpPraHUYECKUX BEILECTB

4 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUH s 1 22.09.26

5 MertaH u 3TaH — NpPOCTEUIINE TPEACTABUTENHN AIIKAHOB 1 29.09.26

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 6.10.26

7 OTUJIEH U IPOINUIIEH — MPOCTEHUIINE NPEACTABUTEIN AIIKEHOB 1 13.10.26
[IpakTuueckas padora Ne 1. «Ilomyuenue 3TusaeHa u u3y4eHue

8 N 1 20.10.26
€ro CBOWCTB»

9 Anxanuensl. byraauen-1,3 u metunOyranuen-1,3. Ilonyuenue 1 10.11.26
CUHTETUYECKOIO KayuyyKa U PE3UHBI

10 AJNKHMHBIL: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOIHYECKHH | 17.11.26
psA. AUeTHIeH — NPOCTEUIINI IPEICTABUTEINb AJIKUHOB

11 Brruncnenus 1o ypaBHEHHIO XUMUYECKOUW pEaKIMU 1 24.11.26

12 ApeHsbl: 6eH3011 U TOIy0J. TOKCMYHOCTh apeHOB 1 1.12.26

13 I'eneTndeckas cBs3b yIriIeBOJOPOAOB, IPUHAJICKAIINX K | 8.12.26
Pa3IMYHBIM KJIaccaM

14 [IpupoaHbIE ICTOYHUKH YIJIEBOJOPOAOB: IIPUPOIHBIN ra3 U 1 15.12.26




MOMYTHBIE HE(TAHBIE ra3bl, He(Th U MPOAYKTHI €€

nepepaboTku
[IpupoiHbIE ICTOYHUKH YTJIEBOIOPOIOB: PUPOIHBIN ra3 u

15 HOITy THEIE HETSHBIE ra3bl, HeYTh M MPOIYKTHI € 22.12.26
nepepadoTKu

16 KonTtponbHast pabota no pasneny «YTriaeBogopoabh» 29.12.26
[IpenenpHBIE OAHOATOMHBIE CIIUPTHI: METAHOJ U STAHOJI.

17 PeR 8 P 12.01.27
Bonopoanas cBsi3b

18 MHOroaToMHbIE CIIUPTHI: TUIICHIJIUKOJIb U TIULEPUH 19.01.27
@DeHOII: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKHE

19 y P yaeL, b 26.01.27
CBOMCTBA, IPUMEHEHNE

20 Anpaeruapl: GOpMabICTUI U alleTATBICTH . ATIETOH 2.02.27
OAHOOCHOBHBIE MpeeNbHBIE KAPOOHOBBIE KHUCIOTHI:

21 ! pet P 9.02.27
MypaBbUHAsI U YKCYCHas
[IpakTuueckas pabora Ne 2. «CBoicTBa pacTBOpa yKCYCHOMN

22 P P pactpopa yrey 16.02.27
KHUCJIOTBI»
CreapuHOBas U OJICMHOBAsI KUCIOTHI, KaK MPE/ICTABUTENIN

23 P PeA 2.03.27
BBICIIINX KapOOHOBBIX KHCIIOT
MBpli1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEe

24 . 9.03.27
JeHCTBHE
CnoxxHbie 3(DUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT.

25 utp . P 16.03.27
IMaaponus cnoxHbIX 3hUpoB

26 XKupsl: runponus, npuMeHeHne, OnoIoruuecKas poJib )KUPOB 23.03.27
VrneBodsl: cocTaB, Kinaccudukanusa. Baxxueimnme

27 A Puican 30.03.27
IpeJCTaBUTENN: TIII0K03a, PpyKTO3a, caxapos3a

28 Kpaxman u nemironosa kak nNpupogHbIe TOTUMEPDI 6.04.27

29 KontponbHas padota no pasaeny «Kucimopoaconepxaiiue 13.04.27




OpPTraHN4YC€CKUC COCOIUHCHU

30 AMUHBI: METWJIAMUH U aHWJINH 1 20.04.27
AMWHOKHUCIIOTBI KaK aM(pOTEPHBIC OPTAaHUIECKUE COCTUHCHIS

31 dorep P 8 ’ 1 27.04.27
ux Ouonoruyeckoe 3HaueHue. [lentu sl

32 benku kak npUpoaHbIE BEICOKOMOJIEKYJIIPHBIE COSIUHEHUS 1 04.05.27
OcHOBHbIE OHATHS XMMHH BHICOKOMOJIEKYJISIPHBIX
coenuHeHMH . OCHOBHBIEC METO/IbI CHHTE3a

33 A A o 1 11.05.27
BBICOKOMOJIEKYJISIPHBIX coenuHeHuil. [ImacTmacchl, kayuykH,
BOJIOKHA
[IpomexxyTounas arrectanus. MToroBasi KOHTpPOJIbHAsA

34 POMEAY rectal P 1 18.05.27
pabora./Bcepoccuiickast mpoBepodHas paboTa.
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11 KITACC

Ne i/m

Tema ypoka

KoaunugecTBO 4acoB

Bcero

Jara uzydyenus

XUMHUECKUH 371€MEHT. ATOM. DJIEKTpOHHAasi KOH(PUTYpaIus
atomoB. [lepuoanueckuit 3axoH u I[lepuoanueckas cucrema
xuMuueckux sneMeHToB . 1. Menaeneesa, ux cBs3b C
COBPEMEHHOM TEOPUEHN CTPOEHUS aTOMOB

1.09.2026

BxoaHast KoHTpoJIbHAs paboTa.

8.09.2026

3aKOHOMEPHOCTH N3MEHEHUS CBOMCTB XUMUYECKHUX AJIIEMEHTOB
U UX COEMHEHUH 1O TPYIIaM U epruoaaM. 3HaueHue
MEPUOUYECKOT0 3aKOHA U CUCTEMbI XUMUYECKUX 3JIEMEHTOB
J.. Menneneesa B pa3sBUTUU HAYKH.

15.09.2026

Crtpoenue BemiecTBa. XUMHUYECKasl CBSI3b, €€ BUJIbI; MEXaHU3MbI
00pa3zoBaHMs KOBAJECHTHOU CBsi3H. BomopoaHas cBs3b

22.09.2026

BanenTHOCTb. DnekTpooTpuiaTenbHOCTh. CTENEHb OKUCIIEHUS.
BemecTBa MOJIEKYIIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS

29.09.2026

ITonsarue o AUCTICPCHBIX CUCTEMAX. HcTuaHBIE U KOJIJIOMOHBIC
pacCTBOPBLI. MaccoBas A0JIs1 BEICCTBA B paCTBOPEC

6.10.2026

Knaccudukanust 1 HOMEHKIIATypa HEOPraHMUECKUX
coelMHEHM. ['eHeTndeckas CBsi3b HEOPraHMYECKUX BEILECTB,
pa3JIMYHBIX KJIaCCOB

13.10.2026

Knaccudukanus XuMU4ecKrx peakifii B HEOPraHMIECKOl U
OpraHMYECKON XUMUU. 3aKOH COXPAaHEHUsI MacChl BELIECTB;
3aKOH COXPaHEHUs U IIPEBPAILLCHMS SJHEPTUU IIPU XUMHAYECKUX
peaKkuax

20.10.2026

Ckopoctb peakuuu. OOpaTumMble peakiiui. X UMHYECKOe
paBHOBECHE

10.11.2026




[IpakTuueckas padora Ne 1. « BnusiHue paznuusbix GpakTopos

10 . 17.11.2026
Ha CKOPOCTbh XUMHUYECKOU PEaKIINI
Dnekrponutrueckas auccounanus. [loustre o BOAOpOaHOM

11 noka3zarene (pH) pactBopa. Peakunu nonHoro oomeHa. 24.11.2026
M'aaponu3 opraHUYeCKUX U HEOPraHUYECKUX BEIIECTB

12 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE peakufm. [Tonsitre 06 01.12.2026
3JIEKTPOJIN3€E PACIJIABOB U PACTBOPOB COJIEH

13 KontponbHas padota no pasaeny «TeopeTnueckre 0OCHOBBI 08.12.2026
XUMHUN»
Mertauibl, ux noyioxenue B [lepuoguueckoil cucreme

14 xumMuyeckux iemeHToB . M. MenzeneeBa u 0coOeHHOCTH 15.12.2026
cTpoeHust atToMoB. O01IHe Pu3nIecKre CBOMCTBA METAILIOB

15 CnaBbl METaJUIOB. DIIEKTPOXUMUYECKUN Pl HANPSHKEHUM 9 12.9026
METaJJIOB

16 XUMHYECKUE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUM, KaJIUH, 99.19.9026
KaJIBIIWA, MarHui, aTIOMAHAN) U UX COSTUHEHUHN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX COEAUHEHHI 12.01.2027

18 XnMH4YecKre CBOMCTBA IIMHKA, KeJle3a U MX COCTUHEHHI 19.01.2027

19 [IpakTuueckas pabora Ne 2. "Perienne skcriepuMeHTaIbHbIX 26.01.2027
3a7a4 o TemMe «MeTambl»"
Hewmerannsl, ux nonoxxenue B [leproanyeckoit cucteme

20 XuMHIecKux daeMeHToB JI. 1. MenaeneeBa 1 0COOCHHOCTH 02.02.2027
CTPOEHUS ATOMOB

21 ®u3nuecKre CBOMCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAIIIOB 09.02.2027
(Ha mpuMepe Kuciaopoa, cepsl, hocdopa u yriaepozaa)

22 XUMHUYECKUE CBOMCTBA IraJIOT€HOB, CEPhl U UX COCAUHEHHI 16.02.2027

23 XuMHUECKUe CBOICTBA a30Ta, pocodpa 1 X COCTUHEHUIN 02.03.2027




24 XHWMHYECKUE CBOMCTBA yTIEPO1a, KPEMHHUS U X COECIMHEHHUN 1 09.03.2027

25 [IpumeHeHne BaXXHEUINX HEMETAIUIOB U UX COCTMHEHUN 1 16.03.2027
O0600611eHre U crucTeMaTu3alus 3HaHu| 10 TeMe

26 «Hemerauiby. BeruuciaeHus o ypaBHEHUAM XUMUYECKUX 1 23.03.2027
peaKuui U TEPMOXUMHYECKHUE PACUETHI
[IpakTuueckas padota Ne 3. «Pemenue skciepuMeHTATIbHBIX

27 . . 1 30.03.2027
3aaa4 o teme "Hemeramist"»

28 Kontponbnas padota no temam «Metamiby» u «Hemeramisny 1 06.04.2027
Heopraunueckue n oprannyeckue KucioTsl. Heopranmueckue

29 P P P 1 13.04.2027
U OPTraHUYECKUE OCHOBAHMUS
AMoTepHbIe HeOpraHUYEeCKHE U OPraHUYECKHUE COSTUHEHUSI.

30 I'eneTnueckas cBsI3b HEOPTAHUYECKHUX U OPTaHUYECKUX 1 20.04.2027
BEILECTB
Ponb xumun B oOecrieueHnr SKOJIOTHIECKOM, YJHEPTreTHIECKOM

31 y 1 27.04.2027
U MHILEBOI 0€30MacCHOCTH, Pa3BUTHH MEIUIIUHBI
[IpencraBneHus 00 OOMMUX HAYYHBIX MPUHITAITAX

32 e = Y . pHHi 1 04.05.2027
MPOMBIIIEHHOTO MTOTYYE€HHS BAXKHEHIINX BEIECTB
YenoBek B MUpE BELIECTB U MAaTEPUATIOB. XUMHUS U 310POBbE

33 P B P HOP 1 11.05.2027
YeJI0BeKa

34 [TpomexyTounast arrectanus. Mitoropass KOHTpoJbHas padoTa. 1 18.05.2027

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB N.T'., Cnagkos C.A.,
AxtmonepHoe o6miectBo «M3marenscrBo «lIpocBemenue»

» Xumus, 11 xknacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxtmmonepHoe o6miectBo «M3marensctBo «IIpocBemenne

INa6puensa O. C. Xumusa. COopHHK 3a1a4 U yrpakHeHui. 8-10 kimacc: yaeOHoe
nmocobue 1t 06meoopazoBaTenbHbIx opranusanuii/ O. C. ['abpuensH, 1. B.
Tpuryouak M.: IIpocBemenue, 2022

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

["a6puensn O.C., CnaakoB C.A. Xumus. 10 kinacc. ba3zoBblil ypoBeHb.
Meroaunueckoe nocodue k yueonnky O.C. 'abpuensana. 10 kinacc. M.: Jlpoda,
2023

["a6puensa O.C., bepeskun [1.H. u np. KorTtponbHbie 1 TpOBEepOYHBIC PAOOTHI.
10 knacc. bazoBsiit ypoBens. M.: JIpoda, 2017

[Na6puensu O. C. Xumusa. Metoanaeckoe nocooue s 10 kimacca yueOHoe
nocobue as obieodpazoBaTenbHbix opranuzanuii / O. C. 'abpuensa, 1. B.
Axkcénona, U. I'. OctpoymoB. — M.: [Ipocsemenne, 2019, 2020

["abpuensn O. C. Xumus. Metonnueckoe nocobue aa 11 knacca yuebHoe
nocobue ais obmieoOpazoBaTenbHbiXx opranuzaruii / O. C. 'aGpuensu, 1. B.
Axcénona, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019

[Nabpuensna O. C. Xumus. COOpHUK 3a7a4 U yrpaxkHeHuH. 8-11 kmacc: yuyeOHoe
nocobue A o6meodpazoBaTenbHbix opranuzanuid/ O. C. ['abpuensu, 1. B.
Tpury6uak M.: [Ipocsemienue, 2019

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET

1. http://www.alhimik.ru. [IpencraBiens! pyOpuku: COBETh aOUTYPHUEHTY,
YUUTEII0 XUMUH, CIIPABOYHUK .

2. http://www.hij.ru. XKypHan «XuMus 1 KU3HbY.

3. http://chemistry-chemists.com/index.html. DnexTpoHHbIHN XypHaNT « XUMHKHU U
XUMUSD).

4. http://c-books.narod.ru.

5. http://www.drofa-ventana.ru. HoBuHku Hay4YHO-TIONYJISIPHBIX U
3aHUMATEIbHBIX KHUT TI0O XUMHH.

6. http://1september.ru. XKXypnan ajis yuutenen u yqamuxcsi.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii mKOIbHBIN TOPTaT
CO CCBUIKaMU Ha 00Opa30BaTeIbHbIE CAUThI IO XUMUHU.

8. www.periodictable.ru. COopHUK cTaTeii 0 XUMHYECKUX DJICMEHTaX.



IIpusoxxkenue
OueHoyHbIe MaTepUAaJIbI.
10 xnacce. IIpome:kyTouHasi aTTecTAUA.
HNTorosasi KOHTpoJIbHAsI padoTa

Bapuant Ne 1.
Yacrb A. BbiOepuTe 0AMH BepHbI OTBET.

(16.) Al. BemectBa, umeromiue ¢popmynsl CH;— O — CH; u CH; — CHy— OH,  sBisiroTcst

1) romonoramu; 2) u3oMepamu; 3) nonumepamu; 4) menTuaaMu.
(16.) A2. YrneBo0po1, OTHOCSIITHICS K KJIACCY OpTaHUYECKUX CoeMUHEeHHM ¢ o0mei popmynont CyHonn . 3TO
1) 6yren-1; 2) OyTaH; 3) 6yraauen-1,2; 4) 6ytun-1.
(10.) A3. IIpoykTOM THIpaTallMy STUIICHA SIBIISIETCS:
1) cnuprt; 2) KUCIIOTa; 3) anpaerun; 4) ankaH.
(10.) A4. TosIbKO B OJJHY CTaJUI0 MOKET MPOTEKATh THIAPUPOBAHUE 3TOTO YIIEBOI0PO/IA:
1) 6yraauen-1,3; 2) 6yteH-1; 3) 6enzon; 4) OyTun-2.
(10.) AS. YkcycHast KUCIOTa He BCTYIAET BO B3aUMOJIEHCTBUE C BEIIECTBOM:
1) okcup KanbIus, 2) METaHo , 3) mMenp, 4) nuiesas coaa
(10.) A6. K s110BUTBIM BellIECTBaM OTHOCHTCS:
1) meranon, 2) sTaHou; 3) nponaHod; 4) 6yTaHoIL.

Yactb B. OTBeTOM K 3aJaHHUSIM 3TOH YaCTH ABJSAETCS MOCJIAeT0BATEIbHOCTh ].[I/I(l)p WA YUCJ/I0, KOTOPbIE CJCAYET 3alIUCaATh B OTBET.

1. (26.) YcTaHOBUTE COOTBETCTBUE MCXKAY Ha3BaAaHHMEM BCHICCTBA U KIIaCCOM, K KOTOPOMY OHO OTHOCHUTCA:

Ha3Banue BemecTBa Kunacc coenunennii
1) oran a) aJIKUHBI
2) oyraauen-1,3 0) ambJaeruIbI
3) nponen-1 B) QJIKQ/IUEHBI
4) aneTuiieH T') aJIKaHbI
1) aJIKEHbI
2. (20.) YcTaHOBUTE COOTBETCTBHE MEXK/y PEAr€HTAMHU U TUIIOM PEAKLUU.
Pearentnl Tun peakunn
1) CHyt+ Oy > a) 3aMeIeHne
2) CHy-> 0) OKHCIICHUE
3) CH;COOH + KOH -> B) MPUCOEIMHEHUE
4) CH4+Cl, > r) oOMeHa

1) pa3lIoKEeHUE



Yacts C
1. (50.) 3anuiuTe peakiuu, COOTBETCTBYIOIINE CXEME:
KapOWJl KaJbIUsl ====a[IeTUJICH === OCH30J1 === XJOPOCH30Jl === TONyON] ==p 2.4 6-TpUOPOMTOIYOI.
2. (36.) Kaxoit 06bem okcuaa yriaepozaa (IV) (H.y.) BeIeNUTCS MIPU B3aUMOJICHCTBUH pacTBOPaA, COJEpKaIIero 2,3 r MypaBbUHOM KUCIOTHI C
M30BITKOM KapOOHATa KaIbIIHSL.



Bapuant 2.

Yacms A. Beibepute 01UH BEpHBIN OTBET.

(16.) Al. Uzomepom 2-meTunOyTeHa-1 sBrusercs

1) 6yren-1; 2) 2-MeTuiINneHTeH-1; 3) neHras; 4) nenteH -1.
(10.) A2. [IpotyKTOM IPUCOEIMHEHHUSI XJIOPOBOAOPO/IA K ITEHY SIBIISETCSA:

1) 2-xsopnipomnas; 2) 1-xnopaTaH; 3) 2,2-nuxJIopIponaH; 4) 1,1-nuxnopatas.
(16.) A3. C kaxIpIM U3 BEIIECTB: OpOMOBOIOPO/I, BOAOPOI, BOja, OyAeT B3aUMOJICHCTBOBATD:

1) mpormas; 2) oTeH; 3) oraH; 4) dbenom.
(16.) A4. K coenunenusM, nmeromum ooyt ¢opmyny C,H,,, oTHOCHUTCS:

1) 6enzoun; 2) reKceH; 3) rekcas; 4) rexcuH.
(16.) AS. Peakmuio «cepeOpsiHOTO 3epKaa» JacT:

1) dbenomn; 2) MypaBbHMHAs KUCJIOTA, 3) rimnepuH; 4) GeH3ou
(106.) A6. K HapKOTHYECKUM BEIIECTBAM OTHOCHUTCS:

1) sTanou; 2) mponaHoJI; 3) meTtaHou; 4) OyTaHoII.

Yacte B. OTBeTOM K 3aJJaHUSAM 3TOM YaCTH SIBJISIETCS M0OCJA€I0BATEIbLHOCTh III/I(l)p HJIA YUCJI0, KOTOPbIE CJECAYET 3allMCaTb B OTBET.

1. (26.) VYcraHoBHUTE COOTBETCTBHE MEK/y HA3BAHHEM BEIIECTBA U KJIACCOM COCIMHEHUM.

Ha3zBanmue BemecrBa Knacc oprannyeckux coeuHeHui
1) mporuH a) aJIbJACTHIbI
2) aTaHajb 0) aTKUHBI
3) Tonyon B) KapOOHOBBIE KUCIIOTBI
4) anieTHICH T') apeHbI
) QJIKEHBI
2.(20.) YcTaHOBUTE COOTBETCTBHE MEXKY PEareHTaMu U TUIIOM PEAKIIUH.
Pearenrtnl Tun peakuuu
1) C,H4t H,O a) raJJIoreHUPOBAHNE
2) C;H,+ Hp 0) ruznparanus
3) 2CH;Cl + Zn T') TUAPOTATIOTCHUPOBAHKE
n) peakius Bropiia.
Yacre C
1. (56.) 3anummuTe peakiuu, COOTBETCTBYIOIINE CXEME!

DraHoNims) STHICH =1, 2-TUXTOPITAH m==p ITHUH === OCH30JI === XJOPOCH30JI.
2. (36.) Kakoit 00beM Bogopo/a (H.y.) BeIIEIUTCS TpH B3aumoaeicTBuu 0,1 MOb 3TaHONA ¢ M30BITKOM METaNIMYECKOTO HATPHSL.



10 kiaacce

Ixaja oneHUBaHUA

18-17 6a10B

16-13 6a1;10B

12—9 o6a10B

8 0a1;10B 1 MeHbIIIe

5

4

3

2

B 3zamanusx C:

CI1 - xaxnoe ypaBHeHue — 1o 1 6amy, Bcero — 5 6auios.

C2: 3anicaHo ypaBHEHUE peaknuu — 1 6a,
BBIUHCJICHO KOJIMYECTBO BemlecTBa - 1 Ga,
HalneH o0beM — 1 Oasr.

C2 — Bcero — 3 bama.




11 knacc. IIpome:kyTouHAasi aTTECTAIUSA.
Hrorosast koHTpOILHASI paboTa

Bapuant Ne 1.

1. HauGornee sipko BbIpa)KeHBI OKUCITUTEIBHBIC CBOMCTBA y: a) (hTopa, 0) xyopa, B) Opoma, r) noga. Ilouemy?
2. Kakas peakiusi, u3 TpUBEAEHHBIX HUKE, He MAET U MoYeMy:

a) 2H,0 + 2F, =4HF + O, 6) 2NaBr + Cl, =2NaCl + Br,

B) 2KI +Cl, =2KCl+1, 1)2KBr+ 1, =2KI+ Br,

3. B cxeme peakiun pacctaBpTe K03(pPHIMEHTH MeTO10M AekTponHoro 6ananca: C + HNOs; — NO, + CO, + H,O
Koadpdunuent nepen hopmymnoii BocctaHoBuTeNs paBeH: a) 1, 0)3, B)2, 1)4.

4. Xumunueckoe paBHoBecHe B cucteme H, + Bry =2HBr + Q cmemaercst B CTOpoHy NMpOIyKTa peakiuu MpH:
a) MOBBIIICHUH JTaBIICHUS, 0) MOHI>KEHUH JTaBJICHUS,
B) MOHIKEHUH TEMIIEPATyphl, T) UCIIOJIb30BaHUU KaTalln3aTopa.

5. PaccumraiiTe 1 ykakuTe MpaBUJIBHBIA OTBET: YeMy paBHa macca B (T) 50 1 kucnopona npu H.y.: a) 32, 6) 71,4, B) 100, r) 143.
6. Kaxoit 13 ra3oB He criocoOeH ropeTh B atMocepe kuciaopoaa: a) okeua yriepona (II), 6) meran, B) Bogopon, r) okeup yriaepoaa (IV).
7. Cokparéntoe nonHoe ypasuenue peakima H' + OH = HyO cooTBeTCTByeT B3aMMO/ICHCTBHIO;
a) HNO; u Mg(OH),, 6) H,S u Mg(OH),, B) HCluNaOH, r)H,S uNaOH.
CocraBbTe MOJIEKYJISIPHBIC M TIOJTHBIE HOHHBIE YPaBHEHUSL.
8. OTpurarenpHas cTereHb OKUCIICHUs TIposiBIsieTcst a30ToM B a) N,O, 0) NO, B) NO,, 1) NazN.
9. ®ochop B mpupoze Bcrpevaercs B Buae coeaurenus:  a) Caz(POy),, 6) CasP,, B) P,Os, 1) PCls.
10. PeaktriBoM Ha xyopua-uoHsl siBisietcsi:  a) Ba(OH),, 0) FeCls, B) Cu(OH),, r) NaOH, 1) AgNOs;. .
Jlokaxute CBOE YTBEP)KICHHUE YPABHEHUEM PEaKIUH
11. Hanbonee 5KOHOMUYECKH YUCTHIM TOIUIMBOM SBIIsieTcs: a) OeH3uH; 0) KEpOCHH; B) BOJAOPO; T) MPUPOIHBIH ras.
12. C Bopoii ¢ oOpa3zoBanueM ménoun B3aumoneiicteyer: a) K, 06)Zn, B)Pb, r1)Ag.
3anuInuTe COOTBETCTBYIONIEE YPABHEHHE PEaKIIMU.
13. Crenenp okucnenus xpoma B coequnennu Fe(CrO,),: a)0, 6)+1, B) +3, 1)+6.
14. PemmuTe 3amady: Kakoe KOJMYECTBO OKCHJIA aTFOMUHMS oOpa3yercs u3 1 Moyib  ayroMuHus 110 peakiuu 4Al + 30, =2A1,0;:
a) 0,5 momnb, 0) 2Mo1b, B) 3MOJB, T) 4 MOJb.
CKoOJIBKO JT BO3yXa (H.y.) MOHAAOOUTCS sl 9TOM peaKiiuu?



HroroBasi KOHTpo/IbHAs1 padoTa
Bapuanr 2.

1. Haubonee sipko BeIpaskeHbl BOCCTAHOBUTENIbHBIE CBOWCTBA Y MeTailia: a) Oapus, 0) MarHus, B) Kayiblus, T') ctpoHuus. [louemy?
2. Okcwun azota (IV) Mmoxxer B3aumoeiictBoBath ¢ BemectBoM: a) NaCl, ©6) O,, B) HCI, 1) Ca(OH),.

3. B cxeme peaknuu pacctaBbTe KO3(PPHUIIMEHTH METO0M AeKTpoHHOro 6aanca P + HNO; + H,O — H;PO4 + NO .
Koaddumment nepen ¢popmysoit BocctaHoBuTeNs paBeH: a)2, 6)3, B)4, 1)5.

4. Xumunueckoe paBHoBecHe B cucteme 2CO — CO, + C+Q cmemaercss B CTOPOHY MPOIYyKTa peaKIUU MPH:
a) NOBBIIIEHUY JIaBJICHUS, 0) MOHWKEHUH JJABIICHUS
B) MOBBILLIEHUH TEMIIEPATYPhI, T') UCIIOJIb30BAaHUM KAaTalIU3aTopa.

5. PaccumraiiTe 1 yKa)KUTE MPaBUILHBIA OTBET: KaKoi 00bEéM B (1) 3aHUMArOT 1,5 Mok raza kuciopona npu H.y.: a) 11,21, 6) 16, B) 22,41, 1)
33,6

6. Kucnopon obpasyercs nipu paznoxkenun: a) CaCOs;, 6) HO,, B) HNO;, r) KH,PO,. 3anumuTe ypaBHEHHE COOTBETCTBYIOIIEH pPEaKIUH.

7. Cokpaiménnoe nonHoe ypasnenue peakuuu 2H™ + CO3* = CO, + H,O cOOTBETCTBYET B3aUMOIEHCTBHIO:
a) HClu MgCOs, 6) H,SuK,COs;,  B) HSO4uK,CO;, 1) HNO; u CO,.
CocTaBbTe MOJIEKYJISIPHBIC U ITOJIHBIC HOHHBIC YPAaBHCHUS.
8. OTpuiarenpHas cTerneHb OKUCIIeHus mposiBisieTcs: hocopom B coenunenun: a) P,Os, 0) PCls, B) H;PO4, 1) PH;.
9. Azot B nmpupoje BcTpedaercs B Buje coequHeHus: a) KNOs, 6) NH;, B) N,Os, 1) HNO,.

10. PeaktuBoM Ha kapOoHaT-noHbI siBIsieTcss: a) Fe(OH),, 6) HCI, B) Na,S, r) AI(NOs);. Jlokaxkute cBOE yTBEP)KICHUE YPAaBHECHHEM PEaKIIUN
11. /I mosmyuenus Bogopoa B 1aboparopun ucnoib3ytor: a) HyO u CHy, 6) Zn u HCI, B) Na u H,O, r) Cu u HNOs. [IpuBenure ypaBHeHHE peakLny.

12. A3otHas kucnorta He pearupyer ¢:  a) FeO, 6) CaCOs, B) SiO,, r) Cu.. [Touemy?
13. Crenenp okucneHus cepbl B coequaeHnu NayS,05: a) 0, 6) +2, B) +3, 1) +6.

14. Pemute 3amauy: kakoe koiuuecTBo u 00beM CO, ob6pazyercs u3z 2 Moib  Na,CO3; B peaxiuu Na,CO3 + H,SO4 = Na,SO4 + H,O + COy:
a) 0,5 momnb, 6) 2mMo1b, B) 3MOJB, T) 1 MOJB.



		2026-10-16T11:36:29+0500
	Юрий Евгеньевич Горлов




