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HOACHUTEJIBHASA 3AIIUCKA

[IporpammMa 1O XUMUUM Ha YpOBHE CpeAHEero obmiero o6pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparnun», TpeOOBAaHUM K pe3yiabTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBPHOM MPOTPAMMBI  CPEIHEr0 OOIIero o0pa3oBaHUs
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCYAApCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom KoHuenuum mnpenogaBaHus
y4eOHOro mnpeameTa «XuMHs» B 00Opa3oBaTelbHBIX oOpraHuzanusx Poccuiickoit
denepany, peaqu3yIOIMIUX OCHOBHBIE OOpa3oBaTeibHbIE MPOTpaMMBbI, U
OCHOBHBIX ToNokeHnil «Crtparerun pa3BuTusi BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel crpareruy 00y4eHus, BOCOIUTAHUS U Pa3BUTUSL 00ydaroUUXcsl CpeCTBaMuU
yueOHoro npeamMera «Xumusi» aiig 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auMO0OYCIOBICHHOCTH IICNIEH,
collep KaHMs, pPE3yJbTaTOB OOy4deHUss U TPEOOBAaHUM K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, NOJTy4aeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeNbHON  OpraHU3aliK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpINAIONIMM DJTAalOM peau3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOUEBBIX LIEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHYECKOro oO0pa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOAbI, (HOPMUPOBAHUSI MUPOBO33PEHHUS U OOIIEH KYIbTYpPbl
YeJl0OBeKa, a TakKe HSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss Xumudeckoe oOpa3oBaHUe
oOyyJaromuxcsi Ha YpOBHE CPEIHEro o0Iiero o0pa3oBaHus CpeACTBAMU y4eOHOTO
npeaMeTra «XUMHUSD, COJEpKaHUE M TMOCTPOCHHE KOTOPOTO OIpEACNICHbl B
nporpaMMme MO XUMHUU C Y4€TOM ChenudUuKd HAyKd XUMUU, €€ 3HAUCHHUS B
MO3HAHWW TIPUPOJBI M B MaTEpPUATBHOW JKM3HH OOIIECTBA, a TAKXKe C Y4ETOM
oO0IuX 1eJed W TPUHIIUIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CUCTEMBbI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaeparuu.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOyl poJib B
COBPEMEHHOW IUBMIIM3AIMH, B CO3/aHUM HOBOM 0a3bl MaTepUAIbHON KYJIBbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (HOPMUPOBAHKE PAIMOHAIBHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJACTaBICHUS 00 OKPY’KAIOLIEM MHpE KaK O €AMHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUpPYETCs B XMMUU HA OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'0 COCTaBa OKPYXKAIOLIEr0 MHUPa, OCO3HAHUS B3aHMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIACTSIMU MPUMCHEHHSI.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHUEM YCIIEIIHOTO
TpyJa W KU3HH KaxXJIoro wieHa ooOmectBa. CoBpeMeHHass XMMHS KakK Hayka
CO3UJaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHA HAa pEUICHUE
IJI00ANBPHBIX TPOOJIEM YCTOMYMBOIO pAa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cooTtBercTBHM € OOmMMM IENSIMU W TPUHIUIAMH CpPETHET0 OOIIETo
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 WM IS  BBIPaOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJIOJDKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocrapisomuMu  npeaMeTa  «XUMUsS»  SBISIIOTCST  0a30BbIE  KYypChl —
«Oprannueckass xumusi» U «OOmas ¥ HEOpPraHUYecKas XHUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOI HAyKH: CHCTEMa
3HAaHHWM MO HEOPraHWYECKOW XUMUU (C BKIIOUEHHUEM 3HAHUM U3 OOIIeH XUMHUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHUW IPU HW3YyYCHUHU
npeaMera oO€ecleynBaeT BO3MOXKHOCTh pPAacCMOTPEHHS BCEr0 MHOI000pas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHWYecKas XUMus» cPopMupoBaHa B MPOTpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K H3YyYCHHI0 Y4YEOHOTO MaTepuajia M 0O0yCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce€ OpPraHMYECKOW XHMHUHU BEUIECTBA
paccMaTpUBaOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUW, a TakKe Ha YpPOBHE CTEPEOXUMHUYECKUX M DIEKTPOHHBIX
NpeACTaBICHU O cTpoeHuH BemiecTB. CBeneHHs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUH — OT YIJIEBOAOPOJOB J0 CIOXHBIX OMOJOTUYECKU
AKTUBHBIX COCIMHEHUW. B Kypce OpraHM4eckol XWMHHM TOJIYYalT pPa3BUTHE
chOpMHpPOBaHHBIE Ha YPOBHE OCHOBHOTO 00IIEeTr0 00pa3oBaHMs MEPBOHAYAILHBIC
MPECTABICHUS] O XUMUYECKOU CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[Tonq HOBBIM yrioM 3peHuss B mpeaMeTe «Xumus» 0a30BOr0 YpOBHS
paccMaTpUBaeTCsT M3yYEHHBIH Ha YpPOBHE OCHOBHOTO 00miero oOpa3oBaHUs
TEOPETUUECKH MaTepual U (HaKTOJIOTUYECKHUE CBEICHUS O BEIIECTBAX W
XUMHUYecKoi peakiuu. Tak, B yacTHocTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» OOYyYaIOIIMMCSl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
MEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX U METOJI0JIONMYECKUX TMO3ULIUH,



riy0Xke TMOHATh HMCTOPUYECKOE W3MEHEHHe (QYHKIUI STOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHWK O Ba)KHEWIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBax M NPUMEHEHHH, a TAKKE€ O XMMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTeKaHus naomnoyiHgercs B Kypcax 10 um 11 kiaccoB
AJIIEMEHTaMH COJEP)KAHMS, HUMEIONIMMHU KYJIbTYPOJOTUYECKUM U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMU HayKaMH, PAacKpbIBAIOT €€ pOJib B ITO3HABATEIBHOW M MPAKTUYECKOU
JESITEIBHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBAXEHHUS K IPOLECCY
TBOpUYECTBa B OOJACTH TEOPUU U MPAKTUYECKHUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XHMHEHW, KPUTHUYECKH OCMBICIMBATh MH(OpMALUIO U
OPUMEHATh €€ i1 TONOJHEHUS 3HAaHUM, pELIEHUs HWHTEIUIEKTYaJbHbIX U
HKCIIEPUMEHTAJIbHBIX MCCIIEI0BATENbCKUX 3a/1au. B 1enom coaep:kanue yueOHOro
npeaMera «XUMHUS»  JAHHOTO  YPOBHA  HM3Y4YEHUSI OPUEHTUPOBAHO  HA
dbopMupoBaHUE y O0YyYaroIIMXCS MHUPOBO33PEHUYECKON OCHOBBI JJII MOHMUMAHUSA
dunocockux MAEH, TaKMX KaK: MAaTepUAIbHOE €IMHCTBO HEOPraHUYECKOro M
OpraHUYEeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOWMCTB BEHIECTB HMX COCTaBOM U
CTPOEHHEM, II03HABAEMOCTh IPUPOJHBIX SABJICHHM IMYTEM OKCIEPUMEHTA U
pellieHusT MPOTUBOPEUMH MEXAY HOBBIMM (paKTaMd U TEOPETUUECKUMHU
IpEeINOChUIKaMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
TaK)Ke MpoOJeM cOepexeHUs: IHEPrETUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nnane pemieHus 3agay  BOCHHUTAHUS, Pa3BUTUA M COLMATM3ALMHU
oOyJaroluxcs MNPUHATBIE MPOrpaMMON IO XMMHUU MOAXONbl K OINpPEIEICHUIO
COJEp)KaHUS M TIOCTPOEHHUS TMpeAMeTa NpPeayCMaTpuBalOT (OpMHUpPOBAHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIHUX 0a30BO€ 3HAayYEHUE MJis
pa3IMYHBIX BHUAOB JACSATENbHOCTU: pEIIEHUs MpoOsieM, TMOUCKa, aHajdu3a M
00paboTku uHpopMaIKi, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OMbITA MPAKTUYECKON
U HCCIIENOBATENbCKON JEATEIbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B IO3HAHUU
XUMUH.

B npaktuke mnpemnojaBaHHus XUMUU Kak Ha YpPOBHE OCHOBHOIO OOUIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEJIHETO 00IIET0 00pa30BaHUs, IIPU OIPEIEICHUN
COJIEP>KATEIIbHOM XAPAaKTEPUCTUKHU 1N HW3Y4YEHUs IPEeIMETa HalpaBJICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPATUIMOHHO NpHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH KaK OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUUYECKOM
JEATEIbHOCTH Y€JOBeKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KyNIbTypbl. C
METOJMYECKOW TOYKM 3pPEHHUs TAaKOW MOAXOJ K OINPEACIICHUIO IeNied H3yyeHUus
IIPEAMETA SIBJISIETCS BIIOJIHE ONIPaBAaHHBIM.



CoriacHO JaHHOW TOYKE 3pEHHUs TIJIaBHBIMU LEJSIMU H3YYEHHs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) sBISFOTCS:

e (opMHpOBaHME CHCTEMbl XMMHYECKHX 3HAHUM KaK  BakHEHIen
COCTaBJISIIOLIEH €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B OCHOBE KOTOPOMl
JIeXKaT KIIFOYEBbIE MOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX [MO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIMil, HEOOXOAUMBIX Il NPUOOPETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIINX MECTO B IPUPOJIE, B TPAKTUYECKON U NTOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUU U COCOOOB AESITEILHOCTH, CBA3AHHBIX C HAOIIOJCHUEM U
OOBSICHEHMEM XUMHUYECKOTO OKCIIEPUMEHTA, COOJIIOJICHUEM  IPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ aTuM, copepxaTenbHas XapaKTepUCTHKa 1eJIed U 3a7a4 U3y4eHus
IIpEIMETa B IPOrpamMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CHCTEME CpellHero oouiero odpazoBaHusi. CeronHs B
NpenoJlaBaHui  XUMHM B OONbIIEH CTENEHW OTHAETCAd  MPEANOYTEeHUE
MPaKTUYECKOH KOMIIOHEHTE COJAEp>KaHus OOYy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENbHOM OpPraHU3aliy, BIAACIOLIErO HE
HA0OpOM 3HAHUW, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHMSIMU aKTUBHOTO IOJIyY€HUs 3HAHUN W NMPUMEHEHHs] UX B peajbHOM >KU3HU
JUTSL peLIEHUs TPaKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM mpu U3y4YEHUHM TMpeameTa «XUMHUS» JOMHHHUPYIOUIEE
3Ha4YeHHEe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanranus o0y4aronmxcs K yCJIOBUSIM JHHAMUYHO Pa3BUBAIOLIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYaIUsiX, CB3aHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

¢opMupoBaHne 'y oOOyyaromuxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETECHIIUI), HMMEIOMIMX YHUBEpPCAJbHOE 3HAUEHUE IJIsi PaA3JIMYHBIX BHUJIOB
NEeATEIbHOCTH: pelIeHus MpobJieM, MoucKa, aHaau3a u o0paboTku uHbOpMaIuy,
HEOOXOAMMBIX [UIsi MPUOOpPETEeHUs: OIbITa JeATEIbHOCTH, KOTOpas 3aHHUMAET
BAXHOE MECTO B I[IO3HAHMM XHMHHM, a TaKXe JUIsl OLEHKM C [O3ULHN
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIHSHUSA BEUIECTB U XHUMHUYECKUX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKA U MIPUPOAHYIO CPENY;



pa3BUTHE MO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHUX
CTIOCOOHOCTEH 00yUaronuXxcs: CIIOCOOHOCTH CaMOCTOATEIBLHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH TIOTPEOHOCTSIMH, HCIIOIH30BATh
COBpeMeHHbIe HH(POPMAIIMOHHBIC TEXHOJOTUHU ISl TIOUCKA M aHaIHu3a yuyeOHOU U
HAyYHO-TIOMYJISIPHOM WH(POPMAITUN XUMHUYECKOTO COJICP KAHMUS;

dbopMHUpOBaHKE U PA3BUTHE Y 00YUIAIONTUXCS ACCOIIMATHBHOTO U JIOTHIECKOTO
MBIIIICHU S, HA0IIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE 0COOECHHO
HEOOXOJMMBI, B YACTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XHUMHYECKOTO
IKCTICPUMEHTA;

BOCTIIUTaHWE Yy OOydYarommxcs YOSKIEHHOCTH B  TYMaHHUCTHUYECKOM
HAIPaBJICHHOCTH XHMHH, €€ BaKHOM POJM B PEHICHUH IIOOANBHBIX MpoOieM
PaIMOHAIBHOTO MPUPOIOTIONE30BaHMS, TIOTIOTHEHUS SHEPTETHUECKIX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TPHUPOJEC W CBOEMY 3J0POBBIO, a TaKke MPUOOPETEHUS OIbITa
UCIIOJIb30BaHUS TIOJIYYCHHBIX 3HAHUH MJIsI TPUHSATHS TPaMOTHBIX PEUICHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B yueOHOM miaHe cpeaHero oOmero o0pa3oBaHUS MPEAMET «XHUMUS»
0a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHOU 00sacT «ECTeCTBEeHHO-HAYUHBIC
IPEIMETHD.

OO611ee 4nciio 4acoB, OTBEIEHHBIX JIsI U3YyYEHUs XUMUU, HA 0a30BOM YPOBHE
cpeaHero obiero oopaszoBaHus, cocrabisieT 68 dacoB: B 10 kiracce — 34 gaca (1
yac B HeJelto), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPXKXAHUE OBYYEHMUSA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbBI OPraHUYECKOM XUMUM

IIpeameT opraHnYecKol XUMHUH: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTEpHANOB. Teopus CTPOCHHsSI OPraHHUYECKHUX
coequHennit A. M. bytnepoBa, e€ ocHOBHBIE MO0KeHUsI. CTPYKTypHBIE (POPMYJIBI
OpPraHMYECKUX BemeCcTB. [omMmomnorus, wu3zoMepus. XUMHYECKas CBSA3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenue o kiaccupuKaluyu OopraHndyeckux BeniecTB. Homenkmnarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpUBHAJIbHbIE Ha3BaHUS
BKHEHIINX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYECHHUS BEUIECTB W MX IPEBPALICHUN:
O3HAKOMJIEHHME € 00pa3suaMy OPraHMYeCKHX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJIEIIMPOBAHME MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAONIOIEHUE U
ONMCaHUE AEMOHCTPALMOHHBIX OIIBITOB I10 IPEBPALLIEHUI0 OPraHUYECKUX BEILIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAa. Mertan u 3TaH —
OpocTeilline NpPeACTaBUTENN alKaHOB: (U3NYECKUE M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs M TOPEeHMs), HAXOXKIEHHE B MPUPOJE, NOJyuyeHUE U
IIPUMEHEHNE.

AJIKEHBI: COCTAaB M CTPOEHUE, TOMOJIOTHUYECKUN psl. DTUIECH U MPONUJIEH —
OpocTeilline NpPEeACTaBUTENN AaJKEHOB: (U3NYECKME M XMMHYECKHE CBOWMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, THIpaTallud, OKHUCIECHUA U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanauensl: OytamueH-1,3 u MetunOytaaueH-1,3: cTpoeHuUe, BaKHEUIIHE
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusauuu). [lomydeHue CHHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUHN psil. ALIETUIICH
— TPOCTEHIINHA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHUE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEaKlMK TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHME M XUMUYECKHE CBOMCTBA
(peakuuy rajgoreHMpOBaHMsI U HUTPOBAHUSA), IOJYyUYEHUE U NPUMEHEHHE. T01you:
cocmas,  cmpoenue,  Quauueckue U  Xumuyeckue  ceolicmea  (peakyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOLyYeHue u npumenerue. TOKCUYHOCTh



apeHoB. ['eHeTHueckass CBsSI3b MEXIY YIVIEBOJOPOJAMH, NPHHAMJIEKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YrIAEBOAOPOAOB. I[IpuponHbIi ra3 W MOIyTHBIE
HeTsaHbie Ta3bl. HedTh n e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTu:
NEPETOHKAa, KPEKUHI (TepMUYECKUH, KaTaluTH4ecKuil), nuponus. [IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBII
yroJib U IPOAYKTHI €0 NMepepadOTKHU.

OKCIEepUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEBpaALICHUIL:
O3HAaKOMJIEHHME C oO0Opa3laMH IUIaCTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKLIUHU
«Hedptp» u  «Yromp», MOIETUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
rajJOr€HONPOU3BOIHBIX, MTPOBEICHUE NPAKTUYECKON pabOThl: MOJyYEHHUE STUIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnsie 3anaun.

Beluucnenuss mo ypaBHEHHMIO XHWMHMYECKOW peakuuu (maccel, 0O0OBEMA,
KOJIMYECTBA MCXOJHOT0O BEIIECTBA MJIM IMPOJIYKTA PEAKIUHU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnaopoacoaepxamme oprannyeckue coeJuHeHUs1

IIpenenbHbIE OQHOATOMHBIE CHUPTBL. METaHOI W 3TAaHON: CTPOCHHUE,
¢usznyeckue U XHUMUYECKHE CBOMCTBA (peaklMM C aKTUBHBIMU MeETajlJlaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHEe. BoJopoaHble CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBHL. OJTWIEHIJIMKOIbL M  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl Peaklus Ha MHOIOAaTOMHBIE CIHPTHI). JleiicTBHE Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

@deHOoM: CTPOCHHE MOJICKYJbl, (PU3NUecKue U XUMUYECKHUE CBOWCTBA.
Toxcuunocth penota. [lpumenenne penona.

Anpneruapl U Kemowuwvl. DopManbaerui, aueTalbJICrul. CTPOCHHE,
dusznyeckue U XMMHUYECKHE CBOMCTBa (peaklUMHU OKHUCIEHHUS M BOCCTAaHOBIICHUS,
KAauECTBEHHbIE PEAKLIMH ), TIOJyUYECHHUE U TPUMEHEHUE.

OOHOOCHOBHBIE MpeaeibHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMUYECKHUE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), noaydyeHue U NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICHIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBHUE.

CnoxHble 3QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCHOT. [uaponus
cl10kHbIX 3¢upoB. XKupsl. 'naponus xxupos. [Ipumenenue xxupos. buonornueckas
POJIb KUPOB.




VYrineBompl:  cocTtaB, KiaccuuKanuMs ~ yriaeBoAoB  (MOHO-, JAW- W
nosicaxapubl). ['oko3a — npocTelmuii MoHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKHEe U XHUMHYECKHE CBOMCTBAa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), okucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOXEHHE TJIFOKO3bl), HAXOXKJIEHHE B NPHUPOAE, NPHUMEHEHHE,
ounonornyeckas poiib. Potocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u nemnoio3a Kak npupojHble noaumepsl. CTpoeHHe Kpaxmana U
Heuono3bl.  Pu3nueckue M XHMHYECKHME CBOMCTBA Kpaxmania (TUApOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB W HUX MpEBpaIlCHUIl:
IPOBEJCHUE, HAOJIOJEHUE U OINHCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE ATaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
rugapokcuom meau(ll)), anpaerunoB (OKUCICHHE aMMUAYHBIM PaCcTBOPOM OKCHA
cepedpa(l) u runpoxcumom wmeau(ll), B3aumopeiicTBUE Kpaxmana C HOIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrie 3agaun.

Boluucnenuss mo ypaBHEHMIO XHUMHMUYECKOW peakiuud (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkalme OpraHnyecKre COeIMHEHNUS.

AMMHOKHCIIOTHI Kak amM(pOTepHble Opranuueckue coequHenus. Gusnyeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buomornueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumab.

benku Kak nOpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpPMYHAs W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBAa OEIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCIEepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX IMPEBPAICHUIA:
HaOJIOICHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OCTKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokomoliekyJIsIpHbIE COeIMHEHUS

OCHOBHBIE MOHATHSI XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJISIpHAs
macca. OCHOBHBIE METOAbBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TOJTUKOHACHC AU

DKCNepUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M WX IMPEBpalllCHHIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanm3zanust MexXpeAMETHBIX CBSI3€W PU U3YYEHUN OPraHUYECKOW XUMUU B
10 knacce OCYIIECTBIIIETCS 4YEpPE3 HCIOJIb30BAHHE KAK OOIIMX €CTECTBEHHO-
HAy4YHBIX IOHSATHM, TaK W IOHATUH, SBIIIIOIIMXCA CUCTEMHBIMH IS OTACIIBHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IUKIIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: ABJICHUE, HAyYHbIN (hakT, rUnoTesa,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KIacCU(UKAIMs, NEPUOIUNIHOCTh, HAOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®uzuka: MaTepus, DSHEprus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
DHEPreTUYECKUNA YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSHHE
BELIECTBA, (PU3MUECKHUE BETUUYHUHBI U €UHULIBI UX U3MEPEHUS.

buonorusi: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBbIE BelecTBa (OENIKH, YIJIEBOJIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHbIE MOPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypceBl.

TexHonOrMs: mNHILEBBIE MNPOAYKTHI, OCHOBBI PalMOHAIBHOIO NUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE 1 KOCMETHUECKHUE MpenapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KUIIACC
OBIIAA N HEOPTAHUYECKASA XUMMUSA

Teopernueckue 0CHOBbI XUMUM

XAMUYECKHM dJeMeHT. AToM. SIpo aroMa, H30TONBI. OJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpe/esieHns] 3JEKTPOHOB MO OpOUTaIsIM B aTroMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DNEKTPOHHASI KOHPUTYpaLMs aTOMOB.

ITepuonnueckuit 3axoH u [lepuonnyeckas cucrema XUMUYECKUX DJIEMEHTOB
. Y. MenaeneeBa. CBsizb nepuoauyeckoro 3akona u Ilepuoguyeckoil cucTemsl
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOU TEOPUEW CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPYINaM M TEpHOJaM.
3Ha4YeHUe NMEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIbI XUMHYECKOM CBS3U
(KOBaJIeHTHasl HEMOJIIpHAs W MOJISIpHAs, MOHHAs, MeTajuMdeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJIECHTHOM XHMMHUYECKOW CBsi3u (OOMEHHBIH M JOHOPHO-
aKuentopHsiil). Bomopoanas cBsa3b. BaneHTHOCTb. DIEKTPOOTPUIATENHHOCTb.
Crenenb okuciieHrsa. OHbI: KATUOHBI U AaHUOHBI.



BemectBa  MOJIEKYJISIPpHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHs.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCHUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[londarne o aucnepcHbIX cucTemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 1051 BEUIECTBa B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['€HETMYEeCKas CBSI3b HEOPraHWYECKHUX BEUIECTB,
MPUHAJICKANIUX K PAa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHWYECKON XHWMHHU. 3aKOH COXPAHEHHsSI MacChl BELIECTB,
3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKLIMSX.

CKOpOCTh peaklnu, e€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMHYECKOe paBHOBecue. DakTOpbl, BIUAIOIIME HAa COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

Onektponutuueckas aucconuanus. CuiabHbIe U ciialdblie yeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKuCIUTETLHO-BOCCTAHOBUTEBHBIE PEAKIUU.

DKCNEPUMEHTAIbHBIE METOJbl W3YyYE€HUS BEIIECTB W HUX NPEBPALICHUN:
neMoHcTpanus Tabnun «llepuoanueckas cucrema xumuueckux annemeHTos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMUYECKUX PEHIETOK, HAOMI0ACHUE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKeHUE MEPOKCUIa
BOJIOPOJA B MPUCYTCTBUM KATAIU3AaTOPA, ONPEACICHUE CPEIbl pAaCTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HWHIUKATOPA, pEaKIHMH HMOHHOTO OOMEHA),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusiHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEaKIum».

Pacuérnrie 3agaun.

Pacuétei 1O ypaBHEHUAM XUMHYECKMX pEaKIMHA, B TOM  YHCIE
TEPMOXHUMHUYECKHAE PACUETHI, PACUETHI C MCIIOJIB30BAHUEM IIOHSITHUS «MacCOBas
JIOJIS1 BELIECTBAY.

Heoprannuyeckast xumust

Hemeramner. Ilonoxkenne HemerawioB B llepuomndeckoit  cucreme
xumuueckux sneMeHToB J[. M. MenpaeneeBa ' 0COOEHHOCTH CTPOCHHS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOIHUS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMHUYECKUE CBOMCTBA BAXKHEHUIIUX HEMETAUIOB (rajoreHOB, CEphbl, a30Ta,
docdhopa, yrmepoma W KpeMHHUS) W UX  COCAMHEHHH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IpuMeHeHne BaKHENIINX HEMETAJIJIOB U KX COCIMHECHUM.



Merannel. lonoxxenne meramnoB B Ilepuoandeckor cucTeMe XHMHYECKHX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHUS IJCKTPOHHBIX 000JIOYEK
aToMoB MeTayioB. O0mme ¢uzndyeckue cBoiicTBa MeTauioB. CIUIaBbl METAJIOB.
DIIEKTPOXUMHUYECKUI PSJI HAPSHKEHUN METAIIIIOB.

XHUMHUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPHM, KaJWM, KaJIbIUH,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, ME/Ib) U UX COCTMHEHUH.

OObmue crnocoObl monyuyeHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHHUKE.

ODKCNEPUMEHTAIbHBICE METOJIbl M3YYEHHUS BEIIECTB WU HX IPEBPAIICHUN:
HM3yYeHHE KOJUICKIIMU «MeTalibl M CIUIaBbD», OOpa3IlOB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAHHE JEMOHCTPAllUOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aUMOJACHCTBHE TUJIPOKCHUIA aFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnble 3anaum.

Pacuétsl mMaccel BemiecTBa WM 00BbEMA ra30B MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIUX B pPEaKIUH BEIIECTB,
pacy€Thl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIU OJTHO
Y3 BEILIECTB UMEECT IPUMECH.

XUMHSA U )KU3HDb

Ponp xumum B oOecCIlieUeHHH SKOJOTHUYECKOM, DHEPTETHUYECKON M IMHIICBOM
0€30MacHOCTH, pa3BUTUM MeauIUHBL. [loHATHE O HAy4HBIX METOJax MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKLIHH.

[IpeactaBnenuss 00 OOMMX HAyYHBIX MPUHIHUIAX  TPOMBIILIEHHOTO
MOJIy4YE€HUs BAXKHENIIMX BEIIECTB.

UenoBek B MHpE BEUIECTB W MATEPUAIOB: BAXKHEWIINE CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MaTepualibl, KpackH, CTEKJIO0, KEpamuKa,
MaTepuabl JJs SJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MHUHEpaJIbHbIC
yI0OpeHUsI.

XUMHSIT U 3J0POBBE YEJIOBEKA: MpPAaBWJIA HCMOJIb30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO KCIONIB30BAHUS MPETMApaTOB OBITOBONM XUMHUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzanuss  MeXNpeaIMETHbIX  CBsi3ed TNpU  HM3ydYeHHMH OO0mmed u
HEOpPraHU4ecKorM XuMHM B 11 Kilacce oCyIeCTBIISIETCS Yyepe3 UCIOIb30BaHUE Kak
OOIMX eCTEeCTBCHHO-HAYYHBIX TOHSATHUH, TaK W TIOHATHHA, SBISIOIIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecCTBEHHO-HAy4YHbIe TOHSATHSA: HAay4YHBINH (pakT, THUIIOTE3a, 3aKOH,
TEeOpWs, aHalu3, CHUHTE3, KiacCUPUKAKI, TMEPUOAUIHOCTh, HAOIIOJCHHE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



®dusuka: MaTepusi, SHEPTHs, Macca, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUIN YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3NYECKUE BETUUYMHBI U CAMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorusa: kieTka, opraHumsM, JKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
PECYPCHIL.

TexHoJIOorus: XUMUYECKasT MPOMBIIIIIEHHOCTh, METAJULYPIUsi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO3SMCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBIIJICHHOCTh,  (hapMalieBTUUECKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHaJioB,
AIIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OOy4aroNIMMHUCSL MPOTpaMM CpelHero oOmero oOpa3oBaHusl (JIMYHOCTHBIM,
METaNpeIMETHBIM MW TIpeAMEeTHbIM). HaydHo-meTonuueckoil OCHOBOM IS
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJAOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS NpeIMeTa «XHMHS» Ha YPOBHE CpPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHE OOYYaIOIIUMHCS POCCUUCKOM TPaKJaHCKOM HUIECHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HaJIM4KUe MOTUBAIIMU K 00Y4YEHHUIO;

LIeJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEKIEHUM JIMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOlIUXCsi PYKOBOJACTBOBATHCS B CBOEHU
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYIIMMHU IE€JIO0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS IKOJOTHUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
1[EJTN U CTPOUTH JKU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHUS MpeaMeTa «XUMHUsS» JIOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIBHOM JESITEIHBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HaealaMd POCCUUCKOTO TPaKJAHCKOrO OOIecTBa, MPUHATHIMH B OOIIECTBE
HOpMAaMH Y  TpaBWIAMH  TOBEJECHUSA, CIOCOOCTBYIONIMMHU  TIpolieccam
CaMOTIO3HAHUS, CaMOpPA3BUTHUS ¥ HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
oOy4Jaronuxcs.

JIngyHOCTHBIE pE3yNbTaThl OCBOEHUS MpeAMEeTa «XHUMHSI» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OTBITA IMO3HABATEILHOW MW TPAKTUYECKON JESITEIbHOCTH
OOy4YaroIIMXCs M0 peanu3aiii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaIaHCKOT0 BOCIMTAHUS

OCO3HaHMs 00YUYAIOIIMMHUCS CBOUX KOHCTUTYIITMOHHBIX TIpaB U 0053aHHOCTEMH,
YBaKECHUS K 3aKOHY U MTPABOIMOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMax W TMpaBWiaX MEXIMIHOCTHBIX
OTHOIIICHUHN B KOJJICKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH NPHU CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATENIbHBIX 3a]a4, BBIIOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb M IPUHUMAaTb MOTHBBI, HAaMEpPEHUs, JIOTMUKY U
apryMEHThI IPYIUX IPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOIO OTHOUIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HAcCJEIHIO
OTE€UYCCTBECHHOMN XUMUM;

YBOKEHUA K MpOILECCY TBOpPUECTBA B OOJACTH TEOPUM U IMPAKTUYECKOTO
IIPUMEHEHUSI XWUMHH, OCO3HAHHUS TOIO, YTO JOCTHMIKEHHUS HAYKH €CTh PE3yJIbTar
JUINTENIbHBIX ~ HAONMIOJEHUN, KPOMOTIUBBIX 3KCHEPHUMEHTAIBHBIX  MOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XMWY,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUSA, ITUYECKOTO MTOBEACHMS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMUYECKUMU SIBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE U TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCHIEICTBUMA 3TUX
IIOCTYIIKOB;

4) hopMUpPOBaHUS KYJIbTYPbI 310POBbI:

NOHMMaHUsl UEHHOCTEH 370poBOro W Oe30mMacHoOro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHMSI K COOCTBEHHOMY (DU3UUYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

cOOMIOICHUsT TpaBWJI OE30MacHOTO OOpalleHHsl C BEIIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MMOHUMAHUS LEHHOCTUM NpaBWI HMHIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HaHUSl MOCHEACTBUM W HENPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOseHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs1);

5) TpyaoBOro BoCIuTAHUSI:

KOMMYHHKaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIbCKON
NEeATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUECKOW U JIPYTUX  BUJAX
NESATEIIHOCTY;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE€ B pEUIEHUWM MPAKTHUYECKHX 3a7ad
COLIMAJIBHOM HAaNpaBJIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOodeccruid pa3InvyHoOro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM MO0 XUMUU;

YBAXEHHUS K TPYIY, JIIOAAM TPyJa U pe3yibTaram TPYIOBOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIBHON TpPAECKTOPHUU
oOpazoBaHus, Oyaymiedl mpodeccur W peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) IKOJIOrH4eCKOTr0 BOCITUTAHUSI:

AKOJIOTMYECKH 11e71eCO00pa3HOTO OTHOIICHHUS K MPHUPOJIe, KaK HCTOYHHKY
CYIIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHMMAaHUSl TJI00AJBLHOIO XapakTepa 3KOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHMS HEOOXOAUMOCTH WCIIOJIL30BAHMS JOCTHIKCHUM XHMHH  JUIS
pEUIEHHST BOIPOCOB PallMOHAIIBHOTO MPUPOIOIIOIb30BaAHHUS;

AKTUBHOTO HENPHUATUS HOEUCTBUH, TMNPHUHOCAIIMX BpEH OKPYKArOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAIMYHUA PA3BUTOr0 SKOJOTHYECKOTO MBIIUIEHUS, SKOJIOTUYECKON KYJIbTYPHI,
OITbITa JEATCIIBHOCTH AKOJIOTUYECKOM HAIPaBJIECHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCA MMH B ITO3HABATEJILHOW, KOMMYHUKATHBHOW M COIAAIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHUMAaHMS CIHeUUKA XUMHH KaK HayKd, OCO3HaHUS €€ poiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUM 1IEJIOCTHOTO
MpeJCTaBICHUs] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJBI U UYeJOBEKa, B
MMO3HAHUU TIPHPOJTHBIX 3aKOHOMEPHOCTEH M pEIICHHH IPOOJIeM COXpaHCHUS
MIPUPOTHOTO PABHOBECHS,

yOSXKIIEHHOCTH B  OCO0OM 3HAYUMOCTH XUMHUH JUIsl COBPEMEHHOM
UMBWIM3ALIUU: B €€ TYMAaHUCTUYECKOW HANPABICHHOCTH W BAXHOU pOJIA B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpPbl, PEIICHUN TJI00ATBHBIX MPOOIeM
YCTOMYHUBOTO PA3BUTHS YEJIIOBEYECTBA — CBIPhEBOM, SJHEPTETUUYECKOM, MUIIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUITUHBI, OOECIEYCHUH YCIOBUN
YCHEUIHOTO TpyAda W OKOJOTHYECKHM KOM(POPTHONW JKU3HU KaXJOTO 4YieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIpPAMOTHOCTH: TIOHMMAaHHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BATh



NOJTydyaeMble 3HAHUA JJI1 aHAIU3a U OOBSICHEHHS SIBJICHUN OKPYXKAIOILEro MUpa u
IPOUCXOASAIINX B HEM U3MEHEHUHN, YMEHHUS J1e1aTh 000CHOBAHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M HMEIOIUXCA JaHHBIX C LEJIbI0 IOJIYYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIB30BATh XUMHUYECKHE 3HAHUS s
pelIeHus IPOOJIEM B PEASIbHBIX )KMU3HEHHBIX CUTYaIHsIX;

MHTEpEeca K MO3HAHMIO U UCCIIEA0BATEIbCKON JEATEIbHOCTH;

FOTOBHOCTU U  CIIOCOOHOCTH K  HENpEphIBHOMY  00Opa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMM IO XUMHHU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSM TpyAa B paziIMUHbIX cepax mpodeccuoHaTbHON
JESTEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeramnpeaMeTHBIC Pe3yJIbTaThl OCBOCHHSI YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMbIE  JUIsI  (OPMHPOBAHUS  MHPOBO33PCHHS  OOYYAFOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIeHAYYHbIC MOHATHUS, OTPaXKaIoIINe
[EJOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHEHU(PUKY METOJIOB TMO3HAHUA,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECCTBO, DHEPTHS, SIBICHHUE,
MpoIIeCC, CUCTeMa, HAYYHBIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOTIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaIbHbIC Y4eOHBIC NEUCTBHS (TO03HABATEIbHBIC, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHON
I'PaMOTHOCTH M COIIMAJILHOW KOMITETEHITUN 00Yy4arOIiXCs;
CIIOCOOHOCTh 00y4aroIuXCsl UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4COHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAJIBHOM MPAKTHKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMU, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
JICUCTBUSIMU.

OsBJagenue YHUBEPCAJIbHBIMU yueOHbIMH No3HaBaTeJbHBIMH
AEHCTBUSIMMN:

1) 6a30BbBIE JJOrHYECKHe AeiiCTBHS:

CaMOCTOSITEILHO  (OPMYJIMPOBaTh W aAKTyaJIM3WpOBaTh  MpodIemMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEIATh LENU JEITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABIICHHBIMU LIEJISIMU;

KCMOJIb30BaTh MIPU OCBOCHUM 3HAHUU MPUEMBI JJOTMYECKOTO MBILIICHUS —
BBIJICIISITh XaPAaKTEPHbIC NMPU3HAKU MOHSATHM M YCTAHABIMBATh UX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUH [UIS KJIAaCCHU(PHUKAIMM BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh IPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pACCYXKICHUsI (MHIYKTUBHBIE, JEAYKTUBHbBIE, IIO
aHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYITMPOBATH BHIBOABI U 3aKIIOUCHHS,

IPUMEHATH B MPOLECCE NO3HAHUSA, UCIIONb3yEMBIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30OBBIBATH MOJIETIbHBIE MTPEICTABICHUS — XUMHUUECKUN
3HaK (CHUMBOJI) OJJIEMEHTAa, XUMHUYecKas (opMmyna, ypaBHEHHE XHWMHYECKOU
peakluMu — MpPU PEUIEHWH Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKUX 3aj1ad,
NPUMEHSATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 6a30BbIe HCCIE0BATEILCKIE AeCTBHUSA:

BJAJ€Th OCHOBAMM METOJOB HAYYHOT'O IO3HAHUS BEIIECTB U XMMHYECKHUX
pEaKLnii;

(opMyIMpPOBATh LEIH U 33/1a4U UCCIIEJOBAHUS, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BONPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (POPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HAaBBIKAMU CAMOCTOATEIBHOTO TIUIAHUPOBAaHUS W MPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMs HAOI0JaTh 32 XOJI0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyJIUpOBATH
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTAaTOB UCCIIEAOBAHMS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh OMBIT YYCHWUECKOW HCCIEOBATEIIbCKOM ¥ MPOEKTHOU
JESITEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUIEHUS IPAaKTUYECKHX 3aJad, HPUMEHEHUIO pa3JInYHBIX
METO/I0B [TO3HAHMUS.

3) pa6oTa ¢ uHpopMaLHeEii:

OpUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAaX HH(OpManuu (Hay4dHO-
NOMYJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXaHHs, CIpPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MUH(OPMALMIO Pa3IMYHBIX BUAOB U (popm
Mpe/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTD;



(GopMyIUpOBaTh 3aMPOChl U MPUMEHATH PA3NIUYHBbIE METOJBI IIPU MOUCKE U
orbope wuHPOpPMAIlMU, HEOOXOAUMOW JUISI BBIMOJHEHUS YYCOHBIX 3ajay
OIpeNENEHHOrO TUIIA;

npuoOpeTaTh ONBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, JUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa IHpu paboTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpPEAMETHbIE ((du3nueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPEeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CpPEJICTBA
HaTJISTHOCTH.

OgyageHne yHUBEPCAIbHBIMH KOMMYHMKATHBHBIMHM 1CHICTBUSIMH:

3aJ1aBaTh BOIPOCHI M0 CYHIECTBY OOCYKJaeMOW TEMBbI B XOJ€ AUalIora W/Win
JUCKYCCUM,  BBICKa3blBaTh  HJEH, (GOPMYyJIHpPOBATb CBOU  TPEAJIOKEHUS
OTHOCHUTEJILHO BBINIOJIHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYNATh C MPE3EHTAUEN pe3yJbTaTOB I03HABATEIBHOW JIESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIBHO I COBMECTHO CO CBEPCTHUKAMU MPU BBIIOJHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO HCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peaJu3aluu y4eOHOro MpoeKkTa U (HopMyIHpoOBaTh BHIBOJbI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MYyTEM COIVIACOBAHMS MO3ULIMNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBiaeHHne yHUBEPCATbHBIMH PeryJisiTHBHBIMU AefiCTBUSIMU:

CaMOCTOSITEJIbHO IJIJAHUPOBaTh M OCYIIECTBISTH CBOK I03HABATENIbHYIO
NeSTENIbHOCTD, Ompefensds e€ Lenu W 3a7add, KOHTPOJMPOBAaTh M 1O Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TMpeIaraéMplii aJroput™M JACHCTBUU TNpuU
BBINIOJIHEHUHU YYEOHBIX M HCCIEAOBATEeNIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ (}eKTUBHBIN croco0 HMX pemeHuss ¢ Y4ETOM NOJIyYeHHS HOBBIX 3HAHMM O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYULIECTBJISTh CAMOKOHTPOJIb CBOEU NI€ATEIbHOCTH HAa OCHOBE CaMOaHaJIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATHI

10 KITIACC

[IpenmeTHble  pe3ynbTaThl OCBOEHHMsS Kypca «OpraHuyeckas XuUMUS»
OTPaXKAIOT:

cOpPMUPOBAHHOCTh ~ MPEACTABICHUH O XUMHYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOM KapTHUHbBl MHUpA, POJM XUMUM B IIO3HAHUM SIBJICHUU



npupoasl, B (QOPMUPOBAHWUU MBINUICHUS W  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHATIBHOM TPAaMOTHOCTH, HEOOXOAMMOM [IJIs1 PEILICHUs MPAKTUYECKUX 3a7a4
U DKOJIOTMYECKHM OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIONINE TOHATHUS (XMMHYECKHUH DJIEMEHT, aTOM, JJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTD, XHMHUECKast
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€¢HHas), MOJib, MOJSpHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOAHBIM CKeNeT, (PYHKIMOHAIbHAS TPYIINA,
paauKan, U30MeEpUsi, H30MEPbI, TOMOJIOTUYECKHUIN PsAJl, TOMOJIOTH, YTIE€BOJOPOIBI,
KHCJIOPOA M a30TCOJEpkKAIIME COCAUHEHUs, MOHOMEp, MOJIUMEDP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJIIPHBIE COECIMHEHUS); TEOPUH U 3aKOHBI (TEOPHSI CTPOEHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3bIK XUMHUH; MHUPOBO33PEHYECKUE 3HAHWI,
JeXalmye B OCHOBE IIOHUMAaHMS IPUYMHHOCTU U CHUCTEMHOCTH XUMHUYECKUX
SBJICHUM, (PAKTOJIOIMYECKUE CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJYYECHHH H
0e30MacHOM HCIIOJIb30BAHUH BAXKHEWIIUX OPraHWYECKUX BEHIECTB B OBITY U
IIPAKTUYECKOMN AEATEIBHOCTH YEIIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHM BBIABISTH XapaKT€pPHbIE TMPU3HAKU TMOHATHMH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIOJB30BATh COOTBETCTBYIOLIME IOHATHUS IIPU
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPALLICHUN OPTraHUYECKUX COCIUHEHUN;

c(hOPMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJIMKY JJIS
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHON)
dbopMyn OpraHMYECKMX BEHIECTB U YPaBHEHUNW XUMHUYECKUX PEaKIIUM,
M3TOTAaBJIMBATh MOJEIN MOJIEKYJl OPraHUYECKUX BELIECTB ISl WIUIFOCTPALUM HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c()OPMUPOBAHHOCTh YMEHUN YCTAaHABIMBATH NMPHUHAMJICKHOCTh H3YYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTAaBY U CTPOCHHID K ONPEAEIEHHOMY
KJIacCy/Tpynmne CcoeluHEeHUN (yriaeBOJOpPOAbI, KHCIOPOA U a30TCOAECpIKaIliue
COEJIMHEHHUS, BBICOKOMOJIEKYJSIDHBIE COEAUHEHUS), JaBaTh MM HAa3BaHUS 110
cuctematuyeckoir HomeHknarype (IUPAC), a takxe NpUBOAWTH TpUBUAIBHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYECKUX BEUIECTB (ITUJIEH, MPOMUJIEH, AaleTHIIEH,
ATWICHTJIMKOMb, TIHIEpUH, (HEeHod, (GopManbAeTul, areTalbIerua, MypaBbHHAS
KHMCJIOTA, YKCYCHAsl KUCJI0TA, OJICMHOBAsA KUCJI0TA, CTEAPUHOBAsA KUCIIOTA, IVIFOKO34,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHUH);

c()OPMUPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABI XUMHUYECKOM CBSI3M B
OpraHUYECKUX COCAUHEHUSX (OAMHAPHbBIC U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHHUS TMPUMEHATH TOJOXKECHHUS TEOPUU CTPOCHHS
opranndeckux BemectB A. M. bytiepoBa a1 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEI[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHMI  XapakTepu3oBaThb  COCTaB, CTPOCHUE,
bu3nueckue M XHMMUYECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENCH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 9TaH, JITHWJICH, MPOINUJICH, alleTUJICH,
Oyraguen-1,3, merunOyramueH-1,3, OC€H30J, METaHOJ, ATAHOJ, STHJICHTJIHKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAsA W YKCYCHAasl KHUCJOTHI, IJIIOKO3a,
Kpaxmas, [eJII0JI03a, aMUHOYKCYCHAsl KHCIIOTA), WIUTFOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXKIy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHYECKHX PEaKIHil C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpPMHPOBAHHOCTh YMCHHS XapaKTePU30BaTh HCTOYHUKHU YTIJIEBOIOPOIHOTO
Chlpbsd (HE(Th, NUPUPOAHBIA Ta3, Yroyb), CIOCOOBI HX MEpepabOTKH U
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEpepadOTKU;

c(hOPMHUPOBAHHOCTh YMEHUM MPOBOJUTH BBIUMCICHUS MO XUMHYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEIECTBA WJIU IPOIYKTa
peakmuu IO W3BECTHBIM Macce, 00BhEMY, KONMMYECTBY OJHOTO U3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOPMUPOBAHHOCTh yMEHUH BIAJE€Th CHUCTEMON 3HAaHUM 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3YeMbIX B XHUMHHU MPU U3yUYCHUU BEIECTB U
XUMUYECKUX SBJICHUM (HAOIOICHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJCIIUPOBAHUE),
WCITOJIb30BaTh CHUCTEMHBIC XWMHUYCCKHE 3HAHUS [JI1 TPHHATHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH M WX
PUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJII0/IaTh TIPaBUIa MOJIb30BAHUS XUMUYECKOM
MOCy/I0Ol U J1IabOpaTOPHBIM OOOpPYJAOBaHHMEM, a TaKXe IMpaBWiia OOpalIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHHUIO JIaOOPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TIJIAHUPOBATh M BBIMOJHATH XUMUYECKUN
HKCIIEPUMEHT (TIPEBPAILICHUS OPTAHUYECKUX BEIIECTB MPU HarpeBaHUU, TTOJTYICHHE
STHWJICHA M W3YYCHHE €r0 CBOWCTB, KAYEeCTBCHHBIC PEAKIMH OPTaHMYCCKUX
BEILIECTB, JICHATypalus OCJIKOB MpPH HArpeBaHUM, LIBETHBIE PEaKIUU OEIKOB) B
COOTBETCTBHUHM C TMPaBWIAMH TEXHUKH O€30MAaCHOCTH TIpU OOpalieHuu ¢
BCIIECTBAMH M JTAOOPATOPHBIM O0OPYJOBAaHUEM, TIPEICTABISATH PE3YIbTAThI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3aluCH YpaBHEHUN COOTBETCTBYIOIIUX
peaknuii 1 GopMyIMPOBATH BEIBOABI HA OCHOBE dTHUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAJIU3UPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 Pa3HbBIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
uHdopmaruu, aTepHer u apyrux);



chOPMHPOBAHHOCTh  YMEHHH  COONIOAAaTh  MpaBWia  IKOJOTHYECKU
1[eJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJISIX
COXpaHEHHUs] CBOETrO 3JI0POBBbSl W OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JICUCTBUSI HA KUBBIC OPraHU3MbI OMPEACIEHHBIX OPTaHUYECKUX
BEIIECTB, MOHMMAasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIICHUSI W MPEJOTBpAICHUS HX BPEIHOTO BO3JCHUCTBUSI HAa OPraHU3M
YeJI0BEeKa;

JUIst 00Oy4aronIuxcsi ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMHU 3JI0POBbSI: YMEHHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX M CHA0OBUASIIMX OOYy4YaroIIMXCA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. bpalins nis 3anucu XUMMUYECKUX

dbopmyL.
11 KJIACC

[IpenMeTHBle pe3yabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOHM COCTaBJISAIOIIEH
€CTECTBCHHO-HAYYHOM KApTHUHBI MHpA, POJM XHMUU B TIO3HAHWU SIBJICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOAMMOM IS PEIICHHS TPAKTHYECKUX 3a/1a4
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IIPUPOJHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUSA (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, s-, P-, d-
AIICKTPOHHBIE OpPOWTANIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSPHBINM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHMCJICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasi, BOJOPOAHAS ), KpUCTATNYECKas pereTka,
TUNBl  XUMHYECKHX  pPEaKIUi, pacTBOP, JJEKTPOJUTHI, HEIIEKTPOJHUTHI,
AJICKTPOJUTUYECKAS] JIUCCOLMALNSA, OKHUCIHUTEIb, BOCCTAHOBHUTEID, CKOPOCTH
XMMHUYECKOM peaklnuM, XHMHYECKOE PAaBHOBECHE); TCOPUM U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoauueckun 3akoH [l. M. Menpneneesa,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS HEPTUHU
MpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3BIK XHUMMHH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAINME B OCHOBE MOHUMAHWS MPUYUHHOCTH H
CUCTEMHOCTH XUMWYECKHUX SIBIICHUH, (PAKTOIOTHYECKHE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH M 0€30MacHOM MCIOJIb30BAHUM BXKHEHIITUX HEOPTraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHbIE MPHU3HAKU TOHATHUH,
YCTaHaBIMBATh UX B3aWMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIIME IOHATHUS IPH
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OPMUPOBAHHOCTh YMEHMM HCIHOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY MJIs
cocTaBieHUs: (OpMyJl BELIECTB W yPAaBHEHUH XUMHUYECKHX  PEaKIHil,
cuctematuieckytro HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YrJIEKHCIbIM ra3, aMMHak, rami€Has
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAs COMA, IUPUT U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHUH OINPENEATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHUAX Pa3IU4YHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJIEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAS) B COCIMHEHUAX, TUIl
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEHIECTBA (aTOMHAas, MOJEKYJISApHasd,
VMOHHAs!, METAIJIMYECKAs), XapaKkTep CPelbl B BOAHBIX pacCTBOpPaX HEOPraHUYECKHX
COCJIMHCHM;

c(OpPMHUPOBAHHOCTb yMEHUN yCTaHaBJIUBAaTh IIPUHAJIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OIpPEAEIEHHOMY KiacCy/TpyIe
COEJIMHEHUN (MPOCTHIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUH PACKPHIBATh CMBICI MEPUOIUYECKOrO 3aKoHa /[
N. MenneneeBa U AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTHYECKYIO (DYHKIUY;

c()OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mneprnonoB Ilepmogndeckon CHCTEMBI
xumuueckux smemenToB JI. M. MenngeneeBa, WCIONB3ys MOHATHS «S-, P-, d-
DIIEKTPOHHBIE opourtamm, «QHEPreTUYECKUE YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKUX JJIEMEHTOB M UX COCOUHECHHN
0 repuoAaM U rpynmam llepuoandeckon CHCTEMbI XUMAYECKUX AeMeHTOB [l. 1.
Meneneena;

cOpPMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOILIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE T'€HETUYECKOW CBS3M MEXKAY HEOPraHHMYECKHMH
BEILIECTBAMH C IMIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(OPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIMPOBATh XUMHUYECKHE PEaKLUUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrollrX BEIIECTB, TEIJIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCIICHUS 3JIEMEHTOB, 00paTMMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c()OPMUPOBAHHOCTb YMEHHMM COCTABIATh YPABHEHMsI PEAKLMM pa3IMUHBIX
TUIIOB, TIOJIHBIE U COKpPAIEHHBIE YPABHEHUS PEAKIM HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, ITPY KOTOPBIX 3TU PEAKIIMU UAYT 10 KOHIIA,



c(hOPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIIUH, MOATBEPKIAIONTUE
KAueCTBEHHBI COCTaB pa3UYHBIX HEOPraHWYECKUX BELIECTB, pPAcMO3HABaTh
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIONIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIIECTB;

c(hOPMHUPOBAHHOCTh ~YMEHHUH  pAaCKpbIBATh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPECTBOM COCTABJIEHUS JIEKTPOHHOrO OanaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYIECKOM
peakiMu OT Pa3aUYHbIX (PAKTOPOB; XapaKTEP CMEIIEHUS XUMUYECKOTO PABHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle llarense);

c(hOPMHPOBAHHOCTh YMEHHUW XapaKTepU30BaTh XHMHYECKHE IPOIIECCHI,
JeKale B OCHOBE MPOMBINIJICHHOTO MOJNyYeHUs CEPHOM KHUCIOTHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUA 00 OOIMWX HAyYHBIX MPHUHIIMIAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHHUS] C HCIOJIb30BaHUEM
MOHATHUS «MaccoBasi JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B
MIPY XUMHYECKUX PEAKITUIX, MAacChl BEIIECTBA WIM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIUX B peaklUu
BEIIIECTB, TEIJIOBOTO 3¢ (deKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

c(hOpMHUPOBAHHOCTh YMEHHI COOJII0IaTh MpaBUjia MOJb30BAHUS XUMUYECKON
MOCy/Iol U J1abOpaTOPHBIM O0OpYAOBaHMEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C HMHCTPYKIUSIMH TIO BBIMOJTHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCT, yMEHUH TUJIAHUPOBATH W BBIMOJIHATH XHUMHYECCKUH
IKCIIEPUMEHT (Pa3oKEeHHE MEPOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpEIENEeHUEe Cpeabl PacTBOPOB BEUIECTB C IOMOILNBIO YHHBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKIluH,
peakiuu MOHHOTO OOMEHAa, KauyeCTBEHHBIE pPEaKIMu Ha Cyib(par-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIBHBIX 337ad IT10
TemaM «Metamel» U «HemeTannel») B COOTBETCTBHHM C TMpaBUJIAMH TEXHUKH
0e30macHOCTH TIPH OOPAIIEHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAHUEM,
MPEACTABIATh PE3YJNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (GOpMe 3amucu
ypaBHEHUN COOTBETCTBYIONIUX PEaKIil u (HOpMyIUpOBaTh BBIBOJBI Ha OCHOBE
ITHX PE3yJIbTaTOB;

c(hOPMHPOBAHHOCTh YMEHUN KPUTHYECKH AaHAJIM3UPOBATh XHMHYCCKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 pPa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYyHUKaruu, IHTepHeT u ApyTux);



chOPMHUPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
1[EJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM NEITEIBHOCTH B IEJAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOJHOW CpENlbl, OCO3HABAaTh
OMAaCHOCTh BO3JECHCTBUS HA )KUBBIE OPTaHU3MbI ONPEICIEHHBIX BEUIECTB, IOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mnpuMepax cHocoObl YMEHBUIEHUS M
MPEIOTBPALIECHUS UX BPEJHOIO BO3ICMCTBUS HA OPTaHU3M YEIIOBEKA;

TUIsT OOYJaroNIMXCsl ¢ OTPAaHWYCHHBIMH BO3MOXXHOCTSIMHU 3JI0POBBSI: YMEHHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX ITO3HAHUS BEIIECTB W
XUMUYECKUX SIBJICHUN;

JUISL CHENBbIX M CHAa0OBHUASIIMX OOYYaloOIIUXCSA: YMEHHE HCIOIb30BaTh
penbeHO-TOUeUHYI0 cUcTeMy oOo3HaueHui JI. bpaiins st 3amucu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanyecrBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne i/ Konrpoabnble | IIpakruyeckue
NMPOrpamMMbI Bcero o0pa3zoBaTre/bHbIE
padoThbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckne 0CHOBbI OPraHUYECKOIl XUMUH
IIpenmert oprannueckoit xumuu. Teopust _
11 CTPOCHHUSI OPTAaHUYECKUX COCAMHEHUH A. 3 https://resh.edu.ru/subject/le
sson/6149/start/170388/
M. bytneposa
Utoro no pazneny 3
Paznen 2. YrieBoaopoasl
2.1 [IpenenbHbBIE YTIIEBOAOPOIBI — AJKAHbI 2 https://resh.edu.ru/subject/le
sson/6149/start/170388/
29 HereHeHLHBIe YTIEBOJIOPOABI: aJTKEHBI, 6 1 https://reSh.EdU.rU/SUbieCtlle
: ATTKA/[HCHBI, ATKHHBI sson/6149/start/170388/
2.3 ApoMaTH4ecKue yrieBoI0POIbI 2 https://resh.edu.ru/subject/le
sson/6149/start/170388/
24 [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB U 3 1 https://resh.edu.ru/subject/le
' HX mepepaboTka sson/6149/start/170388/
Hroro mo pasneny 13

Pa3nen 3. Kuciopoacoaep:xane opranndeckue coeTHHEHUsI

3.1

Cnuptel. Genon

3

https://resh.edu.ru/subject/le
sson/6149/start/170388/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/

3.2

Anpneruapl. KapOoHOBBIE KUCTIOTHI.
CrnoxHuble 3¢upbl

https://resh.edu.ru/subject/le

sson/6149/start/170388/

3.3

VriaeBoanl



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/

Hroro no pazaeny

13

Pasznen 4, A30Tc011ep>lcamne OpPraHu4eCKHue COCAUHCHUSA

4.1 AMHHBL. AMUHOKHUCIIOTHL. Benkn 3 https://resh.edu.ru/subject/le
sson/4775/start/
https://resh.edu.ru/subject/le
sson/4775/start/

Utoro no pazneny 3
Pa3nes 5. BoicokomolieKyJisipHble COeIUHEHHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/le

sson/4775/start/
Hroro no pazneny 2
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34



https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/

11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne n/n Kontpoabsnsie | IlpakTuyeckue
NporpamMmabl Bceero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcenl
Pa3nen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenue aromMoB. [leprnonyeckuii 3aKoH https://resh.edu.ru/subject/le
11 u [lepunonnueckas cucteMa XUMHUYECKUX 3 sson/4775/start/ .
snemerrros JI. V1. Menenecsa https://resh.edu.ru/subject/le
o sson/6332/start/151021/
Crpoenue BewecTsa. MHOroo6pasue https://resh.edu.ru/subject/le
12 BEILIECTB 4 sson/4775/start/
https://resh.edu.ru/subject/le
sson/4775/start/
1.3 XUMHYECKHE PeaKIuu 6 1 1 https://resh.edu.ru/subject/le
sson/6332/start/151021/
Wroro mo pazneny 13
Pazgen 2. Heopranuyeckasi XumMus
21 MeTaisl 6 1 https://resh.edu.ru/subject/le
sson/3493/start/
https://resh.edu.ru/subject/le
sson/3479/start/
https://resh.edu.ru/subject/le
sson/3479/start/
https://resh.edu.ru/subject/le
sson/3479/start/
2.2 Hemeramist 9 1 1 https://resh.edu.ru/subject/le

sson/5939/start/151320/



https://resh.edu.ru/subject/lesson/4775/start/
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https://resh.edu.ru/subject/lesson/3479/start/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/

https://resh.edu.ru/subject/le

sson/5939/start/151320/

CBs13b HCOPraHN4YCCKUX 1 OPraHu4CCKuX

https://resh.edu.ru/subject/le

2.3 BEILICCTB 2 sson/5939/start/151320/
Hroro mo pazneny 17
Paznen 3. Xumud ¥ JKu3Hb
3.1 XUMUS U )KA3Hb 4 https://resh.edu.ru/subject/le
sson/5939/start/151320/
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4yecrBo yacos DJIeKTPOHHBIE
Ne Mara nudposbie
Tema ypoka Koutpoabsnbie | IlpakTuyeckue
n/n Bcero U3ydYeHHsi | oOpa3oBaTesibHbIE
padoTsbI padoThbI
pecypcsl
1 [IpeaMer OpraHuvecKo XUMUH, €& 1 https://resh.edu.ru/subj
BO3HUKHOBEHUE, PA3BUTHE M 3HAYCHUE ect/lesson/6149/start/1
70388/
Teopust cTpoeHHsT OPraHHYECKUX
2 coenunenunii A. M. bytiieposa, eé 1
OCHOBHBIE MOJIOKEHHS
[pencraBnenue o kiaccudukanuu https://resh.edu.ru/subj
3 opranuveckux Beuiects. Homenknarypa i ect/ |e3/50n/ 6149/start/1
(cucremMaTHvecKast) U TPUBUAIBHBIC 70388/
Ha3BaHUsI OPraHUYECKHUX BEIIECTB
4 AJTKaHBL: COCTaB U CTPOCHUE, L https://resh.edu.ru/subj
FOMOJIOTHYECKHIA Psijg ect/lesson/6149/start/1
70388/
5 MertaH 1 9TaH — npocTeiime L https://resh.edu.ru/subj
IPE/ICTABUTENH AIKAHOB ect/lesson/6149/start/1
70388/
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1 https://resh.edu.ru/subj
ect/lesson/6149/start/1
70388/
Z DTHIIEH U TIPOTIUJIEH — IPOCTEMIIHE L https://resh.edu.ru/subj
IIPEICTABATENHN AIIKEHOB ect/lesson/6149/start/1
70388/



https://resh.edu.ru/subject/lesson/6149/start/170388/
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https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/

[Tpaktrueckas padora Ne 1. «Ilonyuenue
ATUJICHA U H3yYEHHUE €0 CBOMCTBY

Ankanuensl. byranuen-1,3 u
MeTtunoyranuen-1,3. [lomyuenue
CUHTETHYECKOTO KaydyKa i Pe3HHbI

https://resh.edu.ru/subj

ect/lesson/6149/start/1
70388/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/

AJIKHMHEBIL: COCTaB K 0COOECHHOCTH CTpOCHUA,

10 TOMOJIOTHYECKUN PsijT. ATICTHIICH —
MPOCTEUILINN MTPECTABUTEND AIIKUHOB
1 BerunciieHus o ypaBHEHHIO XHMHYECKOM
peaxnuu
Apenbl: 6eH301 1 ToJ1yol. TOKCHYHOCTD https://resh.edu.ru/subj
12 apeHOB ect/lesson/4775/start/
13 [eHernyeckast CBsI3b yriIeBOJIOPOIOB,
NPUHAISKANX K Pa3IMYHBIM Ki1accam
T[IpupoiHbIE HCTOYHMKH YTIIEBOIOPOIOB: https://resh.edu.ru/subj
14 NPHUPOIHBIN Ta3 U MOMYTHBIE HEYTIHBIE ect/lesson/6149/start/1
rasbl, He()Th M IIPOIYKTHI €€ IepepadoTKu 70388/
IIpupoaHbIE HCTOYHHUKU YTIE€BOLOPOAOB: https://resh.edu.ru/subj
15 NPHUPOIHBIN Ta3 U MOMYTHBIE HEYTIHBIE ect/lesson/6149/start/1
) 70388/
rasbl, He()Tb U IPOAYKTHI €€ epepadoTKu
16 KontponbHas pabora no paszaeny
«YTneBogopoabh»
17 IIpenenpHbie OTHOATOMHBIE CIIUPTHI: https://resh.edu.ru/subj
METaHOJ ¥ 3TaHoI. BogopoHas cBa3b ect/lesson/6149/start/1
70388/
18 MHOT0aTOMHBIE CIIUPTHL: STHICHIIIUKOIb 1
TJIATCPUH
19 DEeHOM: CTPOEHHE MOJIEKYJIbI, (PH3MUECKHE https://resh.edu.ru/subj

1 XUMHWYCCKHUEC CBOﬁCTBa, MMPUMCHCHUC

ect/lesson/6149/start/1
70388/

https://resh.edu.ru/subj

ect/lesson/6149/start/1
70388/
https://resh.edu.ru/subj

ect/lesson/6149/start/1
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70388/

Anpaeruapl: popMaabaeru u

https://resh.edu.ru/subj

20 aleTanbIeru. AEeTOH ect/lesson/6149/start/1
70388/
21 O1HOOCHOBHBIE ITPeIeIbHbBIE KAPOOHOBHIE
KUCIIOTBI: MypaBbHHAS U YKCYCHAsI
22 [TpakTuyeckas padora Ne 2. «CBoiicTBa



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/

pacTBopa YKCYCHOU KHUCIOTBI»

CTCapI/IHOBaH " OJICMHOBAs KUCJIOTHI, KaK

23 MPEACTABUTEIH BBICIIIMX KAPOOHOBBIX

KUCJIOT

MbI1a KaK COJIH BBICIIHX KapOOHOBBIX https://resh.edu.ru/subj
24 KHCJIOT, UX Moroluee neticreue. Cl10xKHbIE ect/lesson/4775/start/

3(UPBI KaK IPOU3BOIHBIE

KapOOHOBBIX KUCIIOT. [UAPOIIH3 CIIOKHBIX

3¢hupoB

KonTposbuas 1o reme « CIUpTEI, https://resh.edu.ru/subj
25 Anbaeruasl. Kuciaorsi» ect/lesson/4775/start/

JKupsl: TUapOIIN3, IPUMEHEHHE, https://resh.edu.ru/subj
26 Ouosoruueckas pob KUPOB ect/lesson/4775/start/

VTIIEBOIBI: COCTAB, KIACCH(UKAIIUSL. https://resh.edu.ru/subj
27 BakHeiiniume mpecTaBuTENN: TIII0K03a, ect/lesson/4775/start/

bpykTo3a, caxaposa

Kpaxmall ¥ 11eJUTI0I103a KaK TIPHPO/IHBIE https://resh.edu.ru/subj
23 TIOJTHMEpbI ect/lesson/4775/start/

KourpossHas pabora o paszeny
29 «Kucnopocoaepkaiiye opraHnyecKue

COEIMHEHUSD)
30 AMWHBI: METUJIAMUH U aHUJIMH

AMHHOKHCIIOTHI Kak aM()OTEepHbIE https://resh.edu.ru/subj
31 OPraHMYECKHE COETUHEHUS, X ect/lesson/4775/start/

Oronornyeckoe 3HaueHue. [enTuast

benku kak npupoaHble https://resh.edu.ru/subj
32 BBICOKOMOJIEKYJISIPHBIE COEMHEHUS ect/lesson/4775/start/
33 OCHOBHBIE IOHATHUS XUMHAU https://resh.edu.ru/subj

BBICOKOMOJIEKYJIIPHBIX COCIUHEHUI

ect/lesson/4775/start/
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34

OCHOBHEBIE METOJAbI CHHTC3a

https://resh.edu.ru/subj

ect/lesson/4775/start/



https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/

HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN.

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME
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11 KIIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudpoBbIe
Tema ypoka KonTtpoabubie | IlpakTuyeckue
n/n Bcero U3y4YeHHsi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchbl
XVMMHYECKUH 2IEMEHT. ATOM. DJIEKTPOHHAS https://resh.edu.ru/subj
1 KOHMHTYPALIHS ATOMOB 1 ect/lesson/4775/start/
https://resh.edu.ru/subj
ect/lesson/6332/start/1
51021/
IMepuoanyeckuii 3akoH u [lepuoudeckas https://resh.edu.ru/subj
cUCTeMa XuMHu4eckux aemenTos /1. 1. ect/lesson/6332/start/1
2 . 1 51021/
Memnzeneesa, UX CBA3b C COBPEMEHHOMN e
TEOPHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB https://resh.edu.ru/subj
XUMHUYECKHX 3JIEMEHTOB U UX COETMHEHUH 110 git(/) Izef/sonl 6332/start/1
3 rpynmnam u nepuojam. 3HaueHue 1 o
NEPUOANYECKOT0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB [[.M1. Menieneena B
Pa3BUTHUU HAYKU
Crpoenue BeniecTBa. XMMHUYECKAsl CBSI3b, €€ https://resh.edu.ru/subj
4 BU/IbI; MEXaHU3MBbI 00pa30BaHUs 1 eit(/) IZEffon/ 6332/start/1
KOBAJIEHTHOM CBsi3U. BonopoaHas cBs3b 21021/
BalleHTHOCTb. DJIEKTPOOTPHIIATENLHOCTD. https://resh.edu.ru/subj
Crenenb okucienus. BemecTsa ect/lesson/6332/start/1
5 1 51021/
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO T
CTpOEHUS
[ToHATHE O AUCTIEPCHBIX CHCTEMAX. https://resh.edu.ru/subj
6 WcTruHHBIE U KOJITIOUHBIE PACTBOPBI. 1 ect/lesson/6332/start/1

MaccoBas [0 BelllecTBa B pacTBOpE

51021/



https://resh.edu.ru/subject/lesson/4775/start/
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https://resh.edu.ru/subject/lesson/6332/start/151021/

Knaccudukanus 1 HoMeHKIIaTypa
HEOpPraHMYEeCKUX coeAnHeHui. ['eneTnyeckas
CBSI3b HEOPTraHMYECKHUX BEILECTB, PAa3TUYHBIX
KJIaCCOB

Knaccudukanmst XaMUYeCKUX peakivii B
HEOPraHWYEeCKON U OPraHu4eCKON XUMUH.
3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH
COXpaHEHHUs U NPEBPAILECHUs PHEPTUH IIPU
XUMUYECKHUX PEAKIIMIX

https://resh.edu.ru/subj

ect/lesson/6332/start/1
51021/
https://resh.edu.ru/subj

ect/lesson/6332/start/1
51021/

Cxopoctb peakuinu. OOpaTuMble peaklnu.
XUMHUYECKOE PaBHOBECHE

10

[IpakTuueckas padbora Ne 1. «BnusHue
pa3IM4YHBIX PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakLum»

11

DnekTponauTnueckas nucconnanus. [lonstue
0 BojiopoiHOM Tokasarene (pH) pactsopa.
Peaxiiuu nonnoro oomena. I'napomms
OpPTaHMYECKUX U HEOPTAaHUYECKUX BEIIECTB

12

OKHCINATENBHO-BOCCTAHOBUTENBHBIE
peaxuuu. [TonsaTue 00 anexrponuse
pacIuIaBoB ¥ pacTBOPOB COJIEH

13

KonrtponbHas pabora 1o pazneny
«Teopernyecknue OCHOBBI XUMUM

14

Mertauibl, ux nosoxxenue B [lepuognyeckoii
cUcTeMe XUMUYecKux aieMentoB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOECHUS
atomoB. O0mue pu3nIecKue CBOMCTBa
METAJIJIOB

https://resh.edu.ru/subj

ect/lesson/6332/start/1
51021/



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
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https://resh.edu.ru/subject/lesson/6332/start/151021/

CnnaBbl METAJUIOB. DJIEKTPOXUMUYECKUH Psit

https://resh.edu.ru/subj

15 HANPSUKEHMH METAILIOB ect/lesson/6332/start/1
51021/
https://resh.edu.ru/subj
ect/lesson/4961/start/1
51293/

XUMHYECKUE CBOMCTBA BaXKHEUIIIMX https://resh.edu.ru/subj

16 MeTaIIOB (HaTPUi, KAJIUii, KaabLKi, MarHui, ect/lesson/4961/start/1

AQTIOMHUHHK ) U UX COCIMHCHUM 51293/
XuUMHUYECKHE CBOWCTBA XPOMa, MEIH M UX https://resh.edu.ru/subj

17 COeIMHEnHi ect/lesson/4961/start/1
51293/

XUMHUUECKHE CBOMCTBA LIMHKA, JKEJIe3a U UX https://resh.edu.ru/subj

18 COeIMHEnHi ect/lesson/4961/start/1
51293/

[TpakTuueckast padora Ne 2. "Pemenue
19 OKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«MeTamabs»"
HeMmeraiisl, UX IMOJ0KEHHUE B https://resh.edu.ru/subj
20 [NeprnoanvecKol CHCTEME XUMUYECKUX gité I\C)eglson/ 4961/start/1
sneMeHToB [. 1. Menneneera u https://resh.edu.ru/subj
0COOEHHOCTH CTPOEHHUS aTOMOB ect/lesson/4961/start/1
51293/
dusnyecKue CBOMCTBA HEMETAIIOB. https://resh.edu.ru/subj
21 AJTIOTpONHS HEMETAILIOB (Ha IPUMEPE ect/lesson/2072/start/
KHCIIOpOJIa, cepbl, hocdopa u yriaepoaa)
27 XHMMHUECKHE CBOMCTBA FaJIOT€HOB, CEPHI K KX

COEUHEHNN
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XUMHUYECKUE CBOMCTBA a30Ta, pocodpa u ux

https://resh.edu.ru/subj

23 COCIMHEeHHI ect/lesson/4961/start/1
51293/
24 XHUMHYECKUE CBOWCTBA YIJIEPO1a, KPEMHUS U https://resh.edu.ru/subj
WX COeIMHEHU ect/lesson/4961/start/1
51293/
25 [IprMeHeHre BaXXHENIIUX HEMETAJIIIOB U UX https://resh.edu.ru/subj
COCIMHEeHHI ect/lesson/4961/start/1
51293/
26 O00011IeHNE U CHUCTEMATH3aLUsA 3HAHNUH 110



https://resh.edu.ru/subject/lesson/4961/start/151293/
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TeMme «HeMmeTamael». Beluucienus mo
YpaBHEHUSAM XUMHYCCKUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

[TpakTnueckas padbora Ne 3. «Pemenue

27 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Hemertanmasi"»
23 Heopraunudeckue ¥ OpraHu4eCKHe KUCIOTHL.
Heoprauuyeckue u OpraHn4ecKme
OCHOBaHHUsA
KonTposbHast pabota 1o Temam «MeTauish u https://resh.edu.ru/subj
29 «HeMeTauisi» ect/lesson/4961/start/1
51293/
AMdoTepHbIE HEOPTaHUYECKHE U
30 OpraHuueckue coequnenus. I enernueckas
CBS3b HEOPraHUYECKUX M OPraHUYECKUX
BELIECTB
Poitb XuMuH B 00€CIICUCHHN SKOJIOTHIECKOM, https://resh.edu.ru/subj
31 SHEPreTHYECKOW M MHIIEBON GE30aCHOCTH, ect/lesson/4961/start/1
Pa3BUTHU MEIUIIMHBI 51293/
[pencraBnenus 06 OONUX HAYUHBIX https://resh.edu.ru/subj
32 IPHMHIIMIIAX IPOMBIIUIEHHOTO TOTYYEHUS] ect/lesson/4961/start/1
BOKHEMNIINX BEIIECTB 51293/
33 YetoBeK B MHUpPE BEIIECTB U MATEPHUAIIOB https://resh.edu.ru/subj
ect/lesson/4961/start/1
51293/
34 XUMHS 1 3710pOBbE YeIOBeKa https://resh.edu.ru/subj

ect/lesson/4961/start/1
51293/



https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/

OBIIEE KOJIMYECTBO HACOB 10
[TPOI'PAMME

34







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

» Xumus, 10 knacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
» Xumus, 11 knacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A.,

AxknmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIbBI JISA YUUTEJIA
["a6puensn, OctpoymoB: Xumus. 10-11 knaccel. bazoBeiil ypoBeHb.
Metonnueckoe nmocodue. PI'OC

Opranunyeckas xumus. 10-11xn_I{Betko JLA 2012
Opranuyeckas XumMusi B TeCTax, 3afavax, ynpaxHeHusax. 10

ki_T'abpuensH_OctpoymoB 2003

HNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://Aww.hij.ru

http://experiment.edu.ru


http://school-collection.edu.ru/
http://www.hij.ru/
http://experiment.edu.ru/
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