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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma nmo XuMuu Ha ypoOBHE cCpenHero oduiero o0pazoBaHus pazpadboTaHa
Ha ocHoBe PexnepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «OO0 obpa3zoBaHUHM B
Poccuiickoit ®denepanuu», TpeOoBaHUN K pe3yjbTaTaM OCBOEHHUs (eaepalbHON
oOpa3zoBaTeibHON MporpamMmbl  cpeaHero ooémero obpaszoBanus (POII COO),
MpeacTaBleHHbIX B DefepaqbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTE
COO, c¢ yuérom Konuenuuu mnpenogaBaHus y4yeOHOro mnpeamera «XuMus» B
oOpa3oBaTeibHbIX Opranu3anusax Poccuiickoit deaepannn, peanu3youux OCHOBHbIE
oOpa3oBaTeibHble MPOrpPaMMbl, M OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
BocnuTanus B Poccuiickoit @enepanuu Ha nepuon a0 2025 roxa» (Pacnopsixenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MNpPOrpaMMbl MO XUMHH, K ONPEIEICHHUIO
oOmielt crparerud OOydeHHUs, BOCIMTAHMS W PA3BUTHS O0YYAIOIIUMXCS CPEACTBAMU
yuebHoro npeamera «Xumus» st 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuentyanbHbie mnonoxkeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
collepKaHMsl, pe3ylbTaTOB OOy4YeHUS M TpPeOOBaHWI K YPOBHIO MOJTOTOBKHU
BBIMTYCKHUKOB.

XnUMHYECKOE oOpa3oBaHue, II0JIy4aeMOoe BBIITYCKHUKaMHU
o011eo0pa3oBaTeNbHONM  OpraHU3alliy, SBISETCS HEOThEMJIEMOM 4YacTbl HUX
oOpasoBaHHOCTH. OHO  CIyXHUT 3aBEpIIAOIMM  JTallOM  peaju3alud  Ha
COOTBETCTBYIOLIIEM €My 0a30BOM ypOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIHUX
IIEJIOCTHON CUCTEME XMMHUYECKOT0 00pa30BaHus. DTH IEHHOCTH KAacaroTCs MO3HAHUS
3aKOHOB NPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KylbTyphl UeloBeKa, a
TaKXe IKOJOTHYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3[0OPOBBIO U MPUPOAHON
cpene. Peanusyercss xummuueckoe oOpa3oBaHHE OOYYAIOIIMXCS HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHUsI CPEJCTBAMH YUeOHOIO MpeaMeTa «XHUMHS», COJIepKaHUE U
MOCTPOEHUE KOTOPOTO ONPEIEICHbI B MPOrpaMMe MO XUMHUHU C YYETOM CHEHUPUKU
HAayKl XUMHUHM, €€ 3HAuY€HHs B IIO3HAHUM NPHUPOABI U B MaTEPUAIbHON KU3HU
obmiecTBa, a Takke ¢ Y4YETOM OOIIMX LEJIeil W NPUHIUIOB, XapaKTEPHU3YIOLIHUX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeJHero oOmiero odpasoBanus B Poccuiickoi
Oenepanun.

XuMHUsl Kak 3J€MEHT CHUCTEMBbl €CTECTBEHHBIX HAayK HMIpaeT 0co0yl0 poiib B
COBPEMEHHOMW IMBWJIM3AINH, B CO3/JaHUU HOBOM 0a3bl MaTepHaIbHON KyabTypbl. OHa
BHOCHT CBOH BKJaJ B (OPMUPOBAHHE PALMOHAIBHOTO HAYYHOTO MBILIUICHUS, B
CO37laHUE IIEJIOCTHOIO NPEJICTABICHUA 00 OKPYKAKIIEM MHpPE KaK O E€IUHCTBE
NpPUPOABI M YEJOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHUHM Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aUMOJAECHCTBYS C JAPYTMMHU €CTECTBEHHBIMU HAayKaMU, XUMHS CTaja
HEOTHEMJIEMON YacCThI0 MUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCJIOBHUEM YCIIEIIHOIO
TpyJla W KU3HM KaxJI0oro uwieHa oOmectBa. CoBpeMeHHas XUMHS Kak Hayka
co3ujarenbHas, KaKk HayKa BBICOKMX TEXHOJOTHI HalpaBlieHa Ha pelieHue
00aIbHBIX  MPOOJEM  yCTOMYMBOTO pa3BUTHUSI UYEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHbBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMMH IENSIMA W TPUHIUIIAMH CPEIHETO OOIIero
oOpazoBaHusi cojepxanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbIH YpOBEHb
M3YUYCHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYJIbTYPHYIO MOJTOTOBKY
oOydJaromuxcs, HeoOX0AUMYIO UM JJIsl BRIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCHEITHOTO BKJIIOUEHHUSI B )KU3Hb COLIMYMA, MPOJAOJIKEHUSI 00pa30BaHUS B PA3TUUHBIX
00J1acTAX, HE CBSI3aHHBIX HEIOCPEIACTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ mpeaMeTa  «XUMHUs»  SBISIOTCS  0a30BbIE  KYypChl —
«Oprannueckass xumMus» U «OOmas W HEOpraHuyeckas XUMUS», OCHOBHBIM
KOMITOHCHTOM COJICP’KaHHSI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUW 10 HEOPraHWYECKOW XUMHH (C BKIIOUCHHEM 3HAHUU M3 OOIICH XUMUU) U
opranuyecko xumuu. DopMuUpOBaHWE JAHHOW CHCTEMbl 3HAHUM TPU H3YUCHUU
npeaMeTa 00ecreynBaeT BO3MOKHOCTh pACCMOTPEHHSI BCETO MHOT000pa3us BEIIECTB
Ha OCHOBE OOIIUX MOHATHA, 3aKOHOB ¥ TEOPUN XUMHH.

CtpykTypa coaepkanus KypcoB — «Opranudeckass xumus» u «OOmas u
HeopraHudeckass XuMus» chHopMUpOBaHa B MpPOrpaMMme IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOAXOJa K M3YyYeHHIO Y4YeOHOro Marepuasa U OOyCIIOBIEHa
UCTOpUYECKH 0OOCHOBAHHBIM PAa3BUTHEM 3HAHUN Ha OMPENEIEHHBIX TEOPETUYECKUX
ypoBHsX. Tak, B Kypce OpraHM4ecKoi XMMUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOpUU CTPOCHHS OPraHUYECKUX COEAUMHEHUN, a TaKKE€ Ha YpPOBHE
CTEPEOXUMHYECKUX U JIEKTPOHHBIX MPEACTABIECHUN O CTpOeHUH BelecTB. CBeaeHus
00 m3ydaeMblX B Kypce BEIIeCTBaxX JAlOTCS B Pa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIOHBIX OMOJIOTUYECKH AaKTUBHBIX COEIWHEHUU. B Kypce OpraHmdeckoil XWMHUU
MOJTy4aroT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
MEepPBOHAYATILHBIC TMPEACTABICHUS O XHWMHUYECKOW CBS3M, KIACCU(PUKAIIMOHHBIX
MIPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT UX CTPOCHUS, 0 XUMUYECKOU
peakiuu.

[lom HOBBIM yrioM 3peHus B TmpeameTe «XuUMHUsS» 0a30BOTO YpPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBII Ha ypOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
TEOPETUYECKUN MaTepual ©  (AKTOJOTHUECKHE CBEIEHUS O BEIIECTBAX U
XAMHYECKOW peaknuu. Tak, B 9acTHOCTH, B Kypce «OOmas um HEopraHmdeckas
XUMUSD» OOyYarollMMCSl TPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
MEPUOAMYECKOTO 3aKOHA C OOIIETEOPETHYECKUX U METOJIOJIOTUYECKUX MO3ULIUM,
Iy0Xe TMOHATh HCTOPUYECKOE M3MEHEHUE (YHKUMM 3TOro 3akoHa — OT
o0o0maroiie 10 00bSICHAIONIEH U TPOTrHO3UPYIOLIEH.



Envnad cucrema 3HaHMM O BaXHEMIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHHUM, a TAKXKE€ O XMMHYECKUX PEAKIUSAX, UX CYIIHOCTH H
3aKOHOMEPHOCTAX MPOTEKAHUSA AomnoiaHsAeTcs B Kypcax 10 u 11 ximaccoB anemeHTamMu
COAEpKaHUsI, MMEIOIIMMHU KYJIbTYPOJIOTUUYECKAN W TPUKIAIHOW XapakTtep. ITU
3HaHUSI CIMOCOOCTBYIOT TMOHUMAHHMIO B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMmH,
PACKpBIBAKOT €€ POJIb B MO3HABATEIILHOW U MPAKTUYECKOU ACATEIbHOCTH YEIIOBEKA,
CrOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K MPOIECCY TBOPUECTBA B 00JaCTH TEOPUU U
MPAKTUYECKUX TMPUIOKEHUH XHMHUHU, TOMOTAIOT BBIMYCKHUKY OpPHEHTHUPOBATHCA B
OOIlECTBEHHO U JMYHOCTHO 3HAYUMBIX TpoOJieMaX, CBA3aHHBIX C XUMUEH,
KPUTHUUYECKH OCMBICIMBATh WH(POPMALMIO U IPUMEHSIThH €€ JJIs MOIOJTHEHUs 3HAHUM,
pEIICHUs] MHTEIUICKTYaJbHbIX U AKCIEPUMEHTAJIbHBIX MCCIIENOBATENbCKUX 3aaa4. B
IEJIOM CcoJiepKaHue y4eOHOro mnpeameTra «XHUMHS» JTaHHOTO YPOBHS H3Yy4YCHUS
OPUEHTHPOBAHO Ha (OPMUPOBAHHE Yy OOYUYAIONIUXCS MHUPOBO33PEHUECKON OCHOBBI
Uit ToHUMaHusi GUIOCOPCKUX UAeH, TaKUX KaK: MaTepHaIbHOE €IUHCTBO
HEOPTraHUYECKOTO W OPraHMYEeCKOrOo MHUpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM U CTPOEHMEM, MO3HABAEMOCTh MPUPOJHBIX SIBICHUHN MYTEM SKCIIEPUMEHTA
U pCIICHHWs] TPOTUBOPEYHI MEXAYy HOBBIMH ¢dakTaMu UM TEOPETUUYECKUMU
PEANOCHIIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUH DKOJOTUYECKHX MpoOjeM, a
TakKe MpoOsieM COEepeKEHUs IHEPreTUUECKUX PECYpCOB, CHIPbs, CO3JAaHUS HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmmaHe pemeHus 3aga4 BOCIHMTAHUSA, pPa3BUTUS U COLMAIU3ALUU
oOy4JaroImuXcs TMPUHATbIE MPOrpaMMON IO XUMHHM TOJXOJbl K OINPEACICHUIO
colepKaHUsi W TIOCTPOCHHS TpeIMeTa MpeAyCMaTpuBalOT  (OpMHUpPOBAHUE
YHUBEPCAJIBHBIX YUYEOHBIX ACHCTBUMN, UMEIOMINX 0a30BO€ 3HAYEHHUE MJISi Pa3IMYHBIX
BUJIOB JICSITCILHOCTH: peIIeHHWs] TMpoOJieM, IIOMCKa, aHaim3a U 0o0paboTKH
uHDoOpManuK, HEOOXOAUMBIX JJII TPUOOPETEHHs] OIbITa MPAKTUYECKOW U
UCCIIEA0BATEIbCKON IEITENIBHOCTH, 3aHUMAIOLIEN BAXKHOE MECTO B IO3HAHUH XUMUHU.

B mpaktuke mnpenojaBaHus XUMHUU KaK HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHusA, TaK U HAa YPOBHE CPEIHETO OOIIETro 0Opa30BaHMs, MPHU ONpPEIEICHUU
COAEPKATEIbHOW XapaKTEPUCTUKUA LEJIed M3YYCHHS MpeaMeTa HaIlpaBICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAIUIIMOHHO mNpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAyKd KaK 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMSI, MPaKTUYECKOUN
NEATENIbHOCTU YEeJIOBEKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOM KyIbTypbl. C
METOJIMYECKOW TOYKH 3PEHUS TaKOM MOAXOJ K OIPEHCICHUIO LEJNEH H3Y4YCHHS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.

CornacHo [OaHHOM TOYKE 3pEHUS TIJIaBHBIMHM LIEJISIMU U3YUYEHHUS MpeIMeTa
«Xumus» Ha 0a3oBoM ypoBHe (10 —11 kJ1.) siBArOTCSA:

e (opMHpOBaHHWE  CHUCTEMBl  XUMHUYECKMX 3HAaHHM  KaK  BaKHEHIIEH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOpPOU
JeXaT KIIOYEBbIE TMOHSTHS, (PyHIaMEHTaJbHbIE 3aKOHbBl M TEOPUH XUMUH,
OCBOCHHE S$3bIKa HAayKH, YCBOCHHE M MOHUMAaHUE CYUIHOCTH JOCTYITHBIX



000011IeHNIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOPHUEH HX
Pa3BUTHS ¥ CTAHOBJICHUS;

e (opMupoBaHHE W Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX PEAKIIUNA, HEOOXOMUMBIX IJISl TIPUOOPETCHHUSI YMEHUN
OpPUEHTUPOBATHCS B MUPE BEIISCTB M XUMHYECCKUX SBJICHUN, UMCIOIINX MECTO
B IIPUPOJE, B IPAKTUYECKOU U NTOBCEIHEBHOMN KU3HU;

e pa3BUTHE YMEHHH M CIIOCOOOB JCATEIHHOCTH, CBSI3aHHBIX C HAOIIOJECHUEM U
OOBSICHEHHEM  XHUMHYECKOTO  JKCIEPHUMEHTa, COONIIOJICHUEM  TPaBUI
0e301acHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsny ¢ sTum, conepkaTenbHas XapakTEpUCTUKA Ieliel W 3a1ad U3ydeHus
npeaMeTa B MPOrpaMMe MO0 XMMHUHM YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMH B CHCTEME CpenHero obmiero oOpasoBaHus. CeromHs B
NperoiaBaHui XUMUHM B OOJIBIICH CTeNeHH OTHAETCA MPEANOYTCHHE MPaKTUYECKOM
KOMIIOHEHTE COJIepKaHusl 00ydeHHs, OpUEHTUPOBAHHOW Ha MOATOTOBKY BBIITYCKHHKA
0011e00pa3oBaTeIbHON  OpTraHM3alMK, BIAACIONIEr0 HE HaO0OpOM 3HaHWH, a
(YHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M yMEHUSMU AaKTHBHOTO
NOJIyYCHHUST 3HAHUKW W TPUMEHCHHUS WX B pEaJbHOW JKU3HU JUIS pEIICHUS
NpPaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM Npu U3y4EeHUH MpeAMeETa «XUMHUs» JOMUHHUPYIOIEe 3HaUYCHUE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

afanTamnus 0oO0yJarouuxcsi K YCIOBUAM JAMHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopmMupoBaHue MHTEJUIEKTYaIbHO pa3BUTOM  JIMYHOCTH, rOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TMPUHATHIO TPaMOTHBIX
pPEIICHU B KOHKPETHBIX JKU3HEHHBIX CUTYaIUSX, CBA3aHHBIX C BEIIECTBAMH M HX
IpPUMEHEHHUEM;

dbopMupoBaHue y  OOYy4YaIOMIUXCS  KIIOUEBBIX  HABBIKOB  (KITFOUEBBIX
KOMIIETEHIIMI), HMMEIONIMX YHHUBEPCATbHOE 3HAUYCHHUE [JIs Pa3jIM4HbIX BUIOB
JESTENBHOCTU: PEHICHUs Mpo0JeM, MOWCKa, aHamu3a W o0paboTku WH(POpPMAIINH,
HEOOXOIUMBIX IS TPHOOPETEHHS OIbITAa JACSITEIILHOCTH, KOTOpasi 3aHUMAET BaKHOE
MECTO B TMO3HAHMM XUMHUHU, a TaKKe IS OIEHKHA C TO3UIMH SKOJIOTHUYECKOU
0e30MacHOCTH XapaKTepa BIUSHUS BEHIECTB U XUMUUYECKUX MPOIECCOB HA OPTraHU3M
YesioBeKa U MPUPOAHYIO Cpeay;

pa3BUTHE I[TO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN 00YYaIIIMNXCS: CIIOCOOHOCTHU CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 10 XMMHH B COOTBETCTBHH C XKU3HCHHBIMU TOTPEOHOCTSIMH, WCIIOIH30BATH
COBpEeMEHHbBIE WH(GOPMAIMOHHBIE TEXHOJIOTHUHU IS MOWCKAa W aHaiM3a Y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHYECKOTO COJIEP KAHMS;

dbopMHUpOBaHUE W PA3BUTHE Yy OOYYAIOMIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIICHUSI, HAOIIOAATeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWH W TPOBEJACHUU XUMHUUYECKOTO
HKCIIEPUMEHTA;



BOCIIUTaHWE y  oOydvaromuxcsa  YyOexXJIEHHOCTM B  T'YMaHUCTHYECKOMU
HaMpaBJICHHOCTH XWUMHH, €€ BaXXHOM pOJM B pEUICHUH TJI00aIbHBIX MpobieM
pallMOHATILHOIO TPUPOJIONOJIH30BAHMS, TMOMOTHEHUS YHEPTETUUYECKUX PECYpPCOB H
COXpaHEHMSI TPUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOIUMOCTU OEpeKHOro
OTHOIIIGHUSI K TPHUPOJE U CBOEMY 3JIOPOBBIO, a TaKXKe NPHOOPETEHHUS OIbITa
WCIIOJIb30BAaHUS TOJIYYCHHBIX 3HAHWHM IS TPUHATHAS TPAMOTHBIX pCEIICHUH B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKIUMHU SBJICHUSMH.

B yueGHoM miane cpenHero oo61ero oopazoBanus mpeamMeT « XuMus» 6a30BOro
YPOBHSI BXOJUT B COCTaB MpeAMETHON 001acTi « ECTECTBEHHO-HAaYUHBIE TTPEAMETHI.

OO61iee 4nciio 4acoB, OTBEAEHHBIX ISl U3YUYCHHS] XMMHH, Ha 0a30BOM YpOBHE
cpeaHero oOiiero oopa3zoBanusi, cocrapiseT 68 yacoB: B 10 knacce — 34 yaca (1 gac
B Heaenmo), B 11 kimacce — 34 vaca (1 gac B Hezelno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[IpenmMer opraHMYeCKOM XMMHH: €€ BO3ZHUKHOBEHHE, PA3BUTHUE U 3HAYCHUE B
NOJIyYEHUN HOBBIX BEIIECTB M MaTEpHaNoB. TeOpUs CTPOEHHS OPraHUYECKHUX
coenunenuid A. M. BytnepoBa, €€ ocHOBHbIE MoyIoKeHUs. CTpYyKTypHbIE (OpPMYIIbI
OpraHWYeCcKUX BellecTB. [ oMomorus, n3omMepus. XUMUYECKAs CBSI3b B OPraHUYECKUX
COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o kiaccudukKanuu opraHMYeckux BeuiecTB. HomeHnkrnaTtypa
OpPraHWYEeCKUX COEAUHEHUM (CUcTeMaTWyecKas) W TPUBUAJIbHBIE HA3BaHUS
BaKHEUIINX MTPEACTABUTEINIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHUsI BEIIECTB W HMX NPEBPALICHUN:
O3HaKOMJICHHE ¢ 00pa3llaMu OPraHMYeCKUX BEIECTB M MaTepHallaMU Ha UX OCHOBE,
MOJIETMPOBAHME MOJIEKYJ OpPraHMYECKUX BEIIEeCTB, HAOJIOJEHHE U OIHCaHUE
JEMOHCTPALMOHHBIX OIBITOB 110 IIPEBPAIICHUI0 OPraHUYECKUX BEUIECTB IIpHU
HarpeBaHuu (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJNKaHBl: COCTaB M CTPOECHHE, TOMOJIOTHUYECKMH psA. MetaH u 3TaH —
NPOCTEHIINE MPEACTABUTENM AIKAaHOB: (DU3MYECKMEe W XUMHUYECKHE CBOMCTBA
(peakuuy 3aMEIICHHS] W TOpPEHMs), HAXOXKICHHE B MPUPOJAE, MOJIYYCHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHI psAd. DTWUJIEH U MNPOINUJIEH —
NPOCTEHIINE TMPEACTABUTENM ATKEHOB: (U3MYECKHE M XUMHYECKHE CBOMCTBA
(peakuuMyu  TUAPUPOBAHUS, TaJIOTEHUPOBAHUSA, TUApaTallid, OKUCJIEHUA U
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankxanuensl: Oyrtammen-1,3 u wmetunOyragueH-1,3: cTpoeHWe, BaKHEHIIHE
XUMHYECKUE CBOWCTBa (peakuus noguMepusanuu). IlomydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBL: cOCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHUH Psil. ALETUIIEH —
OpOCTEHIINK  MpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOCHHE, (HUIUUYECKHE U
XUMHUYECKHE CBOMCTBa (pEakUWU TUAPUPOBAHUSA, TaJOTCHUPOBAHMS, THApATAIINH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensbl. beHzon: cocTaB, cTpoeHHe, (U3MYECKHME W XUMUYECKHE CBOMCTBA
(peakuuu rajoreHMpoBaHUsT W HUTPOBAHUS), MOJYyYEHUE W NpUMEHEHue. 1oayon:
cocmas, cmpoenue, puzuieckue u XUMUiecKue ceouUcmea (peaxkyuu 2aio2eHuposanus
U HUMpoOBawnus), nonyyenue u npumenerue. TOKCUYHOCTb apeHOB. ['eHeTmueckas
CBA3b MEKy YIJI€BOAOPOJAMH, IPUHAIICKAIMMHU K PA3JIUYHBIM KJIACCaM.



IIpuponHble HMCTOYHUKM YriIeBOXOpPOAOB. IllpuponHelii ra3 M IIOIyTHBIE
He(pTanble Ta3pl. HedTh m €€ mpoucxoxaenue. CrnocoObl mnepepabOTKH HEPTH:
MEPErOHKA, KPEKUHI (TEpMHUYECKHM, KaTaduTH4ecKuil), nuponaus. I[IpoaykTel
nepepaboTKu HePTH, UX NPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHUsI BEIIECTB W HMX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH IiacTMace, KayuyyKoB U pe3uHbl, Kosutekuu «HepTe» u
«YTonp», MOJAEIMPOBAHUE MOJEKYH YIIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX,
MIPOBE/ICHUE MPAKTUYECKOW PabOThI: MOJYUYEHHUE STUJIEHA U U3yUYEHHUE €ro CBOMCTB.

PacuétHnlie 3agaun.

Bobruncnenuss 1o ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BEMA,

KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMU IO U3BECTHHIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kucaopoaconepskaniue opranudeckue coeJMHEHUs

[IpenenpHble OAHOATOMHBICE CHUPTHI. MeETaHOA ©  JTAaHOJN: CTPOCHHUE,
bu3udYeckue M XUMHUYECKHME CBOMCTBA (pEaklMM C aKTUBHBIMHU METaJIaMH,
rajJjjoreHoBOJOPOJaMHU, TOpPEHUE), TPUMEHEHHE. BoJOpOAHBIE CBSI3M  MEXIY
MOJICKYJIaMU CIIUPTOB. JIelCTBUE METaHOJIa M TaHOJIAa HA OPTaHU3M YeJIOBEKa.

MHoroaToMHbIE€ CIIUPTHL. DTUIICHTIIMKOIb U TIIMLEPUH: CTpOeHue, hu3ndecKue
U XMMHYECKHME CBOWCTBa (B3aMMOJIEMCTBME CO IIECTOYHBIMM  METAJLIAMH,
KayeCTBEHHAas peaklMs Ha MHOrOaTOMHbIE CHUpThl). JlelicTBHe Ha OpraHusm
yenoBeka. [I[puMeHeHue rmiepruHa U STUIEHTJIUKOIIS.

@deHoN:  CTpOEHHWE MOJEKYJbl, (U3MYECKHEe U XUMHYECKHE CBOICTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anbaerunsl u kemownsi. DopMaIbAeTUl, alleTAIbICTHA: CTPOCHHE, (PU3NIeCKue
U XMMHUYECKHE CBOMCTBA (pEaKUHUM OKHUCICHUS M BOCCTAHOBJIEHUS, KAaUE€CTBEHHBIE
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KHCIOTh. MypaBbHHAS U yKCYyCHAas
KHUCIIOTBI: CTpOCHHE, (PU3MUECKUE U XUMHUYECKHE CBOWCTBA (CBOWMCTBa, OOIIHE IS
KJlacca KUCIIOT, peakius 3TepuduKaIim), modyueHrue u npumenenue. CteapuHoBas u
OJIEMHOBAsI KUCJIOTHI KaK MPEJACTaBUTENIM BBICIIMX KapOOHOBBIX KHCIOT. MblTa Kak
COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHble 3Qupbl Kak MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. [ 'MIPOIIN3 CIOKHBIX
sapupoB. Kupwl. ['maponus xupoB. [Ipumenenue >xupoB. buomornueckas poib

KHUPOB.
VYreBoasl: cocTaB, KiacCuUKAIUS yriaeBOA0B (MOHO-, - U TIOJHUCAXAPUIBI).
I'moko3a — mnpocTemnii MoOHOcCaxapua: OCOOEHHOCTH CTPOEHUSI MOJIEKYIIbI,

Gu3ndyecKkue U XMMHYSCKHE CBOMCTBa (B3ammojeicTBue ¢ ruapokcuaoMm memu(ll),
OKHCJIEHHE aMMHUAaYHbIM pacTBOpOM okcujaa cepedpa(l), BoccTaHOBIEHUE, OpPOKEHHE
[JIIOKO3bl), HAXO0XJAEHUE B MPUPOJE, MPUMEHEHUE, OUOoJorhYecKass polib.
®otocuHTe3. PpyKTO3a KAK U30MEP TITFOKO3BL.



KpaxMan u nemnonosa kak HOpupojiHble mojduMepbl. CTpoeHue Kpaxmayia u
neuToia03bl.  DU3MYecKkre U XUMUYECKHE CBOMCTBAa Kpaxmana (THUIpOJIu3,
KaueCTBEHHAsl PEAKIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HU3YYEHHUSI BEIIECTB W UX MPEBpallCHUN:
MpoBeJIcHNWEe, HAOIIOJIEHHEe W OIMMCAaHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIUPTOB (OKUCICHHE HTaHOJIA
okcugoM wmenu(ll)), MHOTOaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcugom menu(ll)), anpaerugoB (OKUCICHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmeau(ll), B3amMomelicTBHE Kpaxmalia C HOJOM),
POBEICHUE MTPAKTUUYECKON pabOoThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHnie 3agaun.

Boluncnenuss 1o ypaBHEHUIO XUMHYECKOW peakiuuu (Macchl, 00bEMa,
KOJIMYECTBAa HMCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMU IO H3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoepKaIiue OpraHnuecKue CoeIMHEHMUS.

AMMHOKHUCTIOTBI Kak aM(OTEpHbIC OpraHuvecKkue coeauHeHus. dusnyeckue u
XUMUYECKHE CBOWCTBA aMHUHOKHCIOT (Ha mpuMmepe TiunuHa). buomormueckoe
3HAYCHUE aMUHOKHUCIOT. [lenTuapl.

benkun Kak TPUPOIHBIE BBICOKOMOJEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAST W TPETHUYHAsl CTPYyKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATypallls, KaueCTBEHHbIE PEaKIuU Ha OeNKu.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHHUsI BEIIECTB M UX IPEBPALLICHUIL:
HAO0JIIOICHNE W OMHMCAHHWE JEMOHCTPAIMOHHBIX OMBITOB: JICHATYypalMs OEIKOB MpHU
HarpeBaHUMU, IBETHBIC PEAKIIUU OCIIKOB.

BricokomoJieKkyJIsIpHbIE COeAMHEHUS

OCHOBHbBIE TOHSTUS XMMHHU BBICOKOMOJIEKYJISIPDHBIX COEAWMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb IMOJIMMEPHU3ALMNM, CPEAHSS MOJEKYJspHas
Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIWHEHHN —
MOJIMMEPU3ALIMS U TTOJTMKOHCHCALIHS.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHUsI BEIIECTB W HMX MPEBpaALICHUN:
O3HaKOMJICHHE ¢ oOpasllamMy MPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, ILIacTMAacC,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXIpeIMETHBIX CBSI3€M IPU U3YYEHUH OPraHUYeCcKOu XxuMuu B 10
KJIacCe€ OCYILECTBISIETCA YEpe3 HCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX
MOHSATUN, TaK U TOHSTHUH, SBISIOMIUXCA CUCTEMHBIMU [JI1 OTHAEJbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0uue ecTeCTBEHHO-HAY4YHbIE TMOHSATHS: SIBIICHHE, Hay4yHbIM (akT, rumoresa,
3aKOH, TEOpHsl, aHAJIU3, CHHTE3, KiIacCU(pUKALUS, NEPUOJUYHOCTh, HAOIIOJICHUE,
U3MEPEHUE, IKCIEPUMEHT, MOACITUPOBAHUE.



dwuszuka: marepus, OHEprus, Macca, aToM, DOJEKTPOH, MOJEKyJa,
DHEPreTUYECKUN YPOBEHB, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSIHIE BEIIECTBa,
(du3HUecKre BETMUNHBI ¥ €IMHULIBI X U3MEPCHHUS.

buonorus: knetka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢orocuHTE3, OWONOTHYECKHM aKTHBHBIE BeliecTBa (OENKH, YIIIEBOABI, JKUPHI,
(bepMeHTHI).

['eorpadus: MuHepanbl, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKOMAaeMble, TOILIMBO,
PECYpCHI.

TeXHOMOTus: MUIIEBbIC TPOYKThHI, OCHOBBI PAIIMOHATIBLHOTO IMTUTAHHS, MOIOIITUE
CpeICTBa, JIEKAPCTBEHHBIE M KOCMETHYECKHE Tpenaparbl, MaTepHaabl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KVIACC
OBIIAS N HEOPTAHUYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUU

XUMHUYECKUN d7eMeHT. AToM. Sapo aToma, M30TOMbl. DJIEKTPOHHAS 000JI0UKa.
DHepreTUYecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOWTanu, S-, P-, O- BJIEMEHTHI.
Oco0eHHOCTH paclpeieieHus] JIEKTPOHOB MO OpOUTAIAM B aTOMaX 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DJIEKTPOHHAS KOHPUTYpAIUsi AaTOMOB.

[Iepuonnueckuit 3axkoH u llepuoanyeckas cucreMa XUMUUYECKUX 3JIEMEHTOB [l.
. MengeneeBa. Cps3p mnepuoaudeckoro 3akoHa u Ilepmonnueckoil CHCTEMBI
xuMmuueckux siemeHToB [[. M. MenpneneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHHS CBOWCTB XUMHUYECKUX DIIEMEHTOB U
00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB IO TPYIIaM U MepruoaaM. 3HaueHue
NIEPUOANYECKOTO 3aKOHA B Pa3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XUMHUUYECKash CBA3b. BuIbl XMMHUYECKOH CBSI3U
(KOBaJEHTHAs] HEMOJIApHAsl W TMOJSpHAsA, WOHHAs, MeTaJinueckas). MexaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMHUYECKOHW CBsi3u (OOMEHHBII ¥  JOHOPHO-
akuenTopHbelil). Bopopoanas cBa3b. BalleHTHOCTb. DIEKTPOOTPULIATEIBHOCTD.
Crenensb okucneHnus. IoHbI: KATUOHBI U aHUOHBI.

BemecTBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MOCTOSIHCTBA
cocTaBa BelIeCTBAa. THUIBI KPUCTAUNIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBa
BEIIECTB OT THNA KPUCTAIIMYECKON PEIIETKH.

[TonaTne o nucnepcHbIX cucTeMax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPBL.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHECHUM. Homenkiarypa
HEOPraHWYECKUX BEIIECTB. |'eHeTnueckas CBA3b HEOPraHWYECKHX BEILECTB,
MPUHAIEKAIIUX K PAa3JIUYHbIM KJ1accaM.



Xumuueckass — peakius.  Kimaccudukanus — XMMHUYECKUX — peakiuid B
HEOPraHUYECKON U OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEIIECTB, 3aKOH
COXPAHEHHUS U MPEBPALICHUS SHEPTUU ITPU XUMHUYECKUX PEAKIIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3au4HbIX (akTopoB. OOpaTumble
peakuuu. XuUMHUYECKOE€ paBHOBecue. @DakTOpbl, BIMAKOIIAE HA COCTOSHUE
xumuudeckoro pasHosecus. [Ipunuun Jle Ilarense.

DnekTponuTnyeckas aucconuanus. CuiibHbIE U ciadbie 3ekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, IIETIOYHAS.

OKuUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEBPalICHUN:
neMoHctpanusa tabnun «llepuoguyeckas cucrema xumudeckux siaeMeHtoB J[. .
MenneneeBay, HU3ydeHUE MOJENCH KPUCTALIUYECKUX PEIIETOK, HAONIOACHUE W
OMHCaHWE JIEMOHCTPAIIMOHHBIX M Ja0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TMEpOKCHaa
BOJIOPO/Ia B MIPUCYTCTBUU KaTAJIU3aTOPa, OMPECIICHUE CPEAbl pACTBOPOB BEIIECTB C
MOMOIIIbI0 YHUBEPCATBHOTO WHAMKATOPA, PEAaKIIMM MOHHOIO OOMEHa), MPOBEICHUE
MpaKkTUUeCcKor paboThl «Brusiaue paznuyHbIX (PaKTOPOB HA CKOPOCTh XMUMHYECKOU
peaxkuumny».

PacuétHrie 3agaun.

Pacuétel 1o  ypaBHEHUSIM XUMUYECKMX pEakUWii, B TOM  YHUCIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C MCIOJIB30BAHUEM IOHATHS «MaccoBas JOJs
BEILECTBAY.

Heopranuuyeckast xumust

Hewmeramnel. I[lonoxenue HemeramioB B [leproanyeckoil cucteMe XUMHYECKUX
anemenToB [[. . MenneneeBa U OCOOCHHOCTH CTPOCHHS aToMOB. Du3HYECKHE
CBOMCTBa HEMETAJUIOB. AJLIOTPONHS HEMETAIUIOB (Ha HpPHUMEpPE KUCIOPOIa, CEpHI,
docdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaXKHEWIIMX HEMETAJJIOB (Tajlor€HOB, CEphbl, a30Ta,
docdopa, yraeposa u KpeMHUS) U UX COSAMHEHHUH (OKCUIOB, KUCIOPOACO P KAIINX
KHCJIOT, BOJOPOJHBIX COETUHEHH).

[IprMeHeHne BaXXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Meramisl. [lonoxenne meramnoB B llepuoamyeckoil cHUCTEME XHUMHUYECKHUX
sanemenToB J[. M. MenneneeBa. OcoOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JIOYEK
aToMOB MeTaiuioB. OOmme ¢usndeckue cBoiicTBa MeTaioB. CIIaBBl METAJIOB.
DNEKTPOXUMUYECKUH PsiJ HAMIPSKEHU METAILIOB.

XUMHUYECKHE CBOMCTBA Ba)KHEUIINX METAUIOB (HATpUM, KaJIWM, KaJbIIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OO6mme crmocoObl MmoMy4eHus: MeTaioB. [IpumMeHeHWe MeTauioB B OBITY U
TEXHHKE.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEBPALICHUN:
M3yUYeHHUE KOJUIeKIMU «MeTaniabl W CIUIaBbl», 00pa3llOB HEMETAIJIOB, PEIICHUE
AKCHEPUMEHTAIBHBIX 3a/la4, HAOJIIOJICHUE U ONHCAHUE JEMOHCTPALIMOHHBIX H



7a00paTOPHBIX OMNBITOB (B3aUMOACHCTBUE THAPOKCUIA ATIOMHHHUS C PacTBOPAMHU
KHUCJIOT U LIEJ0Yel, KAYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJJIOB).

Pacu€rHble 3anaum.

PacuéTthl Mmacchl BemlecTBa WiIM 00bEMa ra3oB MO H3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O00BbEMY OJHOTO K3 YYacCTBYIOIIMX B pEaKIMU BEUIECTB,
pacu€Tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKLMU, €CIIU OJHO U3
BEILIECTB UMEET ITPUMECH.

XuMHs U )KU3Hb

Ponp xumum B obOecriedyeHUH HKOJOTHMUECKOH, DHEPreTUYeCKOW M MHIIEeBOM
0e30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHSATHE O HayyHBIX MeETOJaX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenust 06 OOMIMX HAYYHBIX MPUHLIHUIAX TPOMBIIIJIEHHOTO MOJTYYSHHS
Ba)KHEUIIINX BEILIECTB.

YenoBek B MHpE BEUIECTB M MATEPUANIOB: BAXHEWIINE CTPOUTEIIBbHbBIC
MaTepuaibl, KOHCTPYKIMOHHBIE MaTepuasbl, KPaCKH, CTEKJIO0, KEpaMuKa, MaTeprabl
JUTSI DTIEKTPOHUKHU, HAHOMATEpHUalbl, OpPraHUYeCKrUe U MUHEpAJIbHbIC yI00pEHHUS.

XUMHUST WU 300pOBbE 4YEJIOBEKA: IPAaBHJIA MCIIOJIB30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuja 0€30MaCHOTO MCIOJIb30BAHUS MPENnapaToB OBITOBOM XUMHUU B
IIOBCEIHEBHOM JKU3HHU.

MexnpeaMeTHbIe CBS3H.

Peanusanus MexXnpeaMeTHBIX CBsI3el NPU U3YYEHUH OO0IIeld U HEOPraHU4eCKOu
XUMHUH B 11 Kinacce ocymiecTBIs€TCs Yepe3 UCIONIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAy4HBIX I[OHATUH, TaK W IOHATHUH, SBIAIOIIMXCS CUCTEMHBIMU U1 OTACIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmiue ecTeCTBEHHO-Hay4yHbIE IOHSATHUS: Hay4dHbIM (akT, TUIOTe3a, 3aKOH,
TEOpHs, aHajuu3, CHUHTE3, Kilaccuukanus, MEepUOJUYHOCTb, HAOJIO/EHUE,
JKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®usuka: mMarepus, dHEPrus, Macca, aToM, JIEKTPOH, IIPOTOH, HEHUTPOH, HOH,
U30TOIl, PaJIHOAKTUBHOCTb, MOJIEKYJIA, YHEPIE€TUUYECKUNA YpPOBEHB, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSHUE BEIECTBA, (PU3UUECKHE BEIMYMHBI U €IUHULBI UX
U3MEPEHUS, CKOPOCTD.

buonorusa: kimerka, opraHu3M, O9KOcucTema, Ouocdepa, Makpo- H
MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpraHU3ME.

I'eorpadus: MuHepanbl, TOPHBIE MOPOJBI, IOJIE3HBIE HCKOMAeMble, TOILIHBO,
pecypchl.

TexHomorus: XMMHMYECKass IPOMBIIIJIEHHOCTb, METAJUIyprus, IPOU3BOJACTBO
CTPOUTEIIBHBIX MAaTEpPUAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOM3BOJACTBO, IHINEBAs
IIPOMBIIIJIEHHOCTb, (dapmaneBTHYECKas IIPOMBIIIJIEHHOCTb, IIPOU3BOJCTBO
KOCMETHUYECKUX MPENnaparoB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTEPHUAJIOB,
ANEKTPOHHAS IPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA [TPOI'PAMMBI 110 XMMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS
oOydJarolmuMucsi TporpaMM CpelHero olmero oOpa3oBaHus  (JIMYHOCTHBIM,
METanpeJMETHbIM M  TpeaMeTHbIM). HayuHo-MeToauuyeckoil  OCHOBOM  Jis
pa3paboTKH TUTAHUPYEMBIX pE3YyJbTAaTOB OCBOCHHS MPOTrpamMM CpEeAHEro oOIIero
00pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B coOTBeTCTBUM € CHCTEMHO-AESTENILHOCTHBIM TOJAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeaMera «XHUMHs» Ha YpPOBHE CpPEIIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHWE OOYYAIOIIUMHCS POCCUUCKOW TPaXIaHCKOW WIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEIEIICHHUIO;

HAJIMYME MOTHBAIIMU K 00yUYEHUIO;

[EJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHUHA JTUYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
NEATENIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPHUCYIIUMH LIEIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YME TIPABOCO3HAHUS JKOJIOTMUECKOW KYJIBTYpPbl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHbIEC [JIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHUS mMpeameTa «XUMHUS» IJOCTUTAIOTCA B
EANMHCTBE Yy4yeOHOM ¥ BOCHUTATENBHOW JESITEIHHOCTH B  COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIBTYPHBIMU, 1YXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMU U
ujealaMi POCCUICKOTO TPaXAaHCKOTO 00111eCTBa, MPUHSATHIMU B 00111€CTBE HOPMaMHU
W TpaBUJaMU  TOBEJCHUSA, CIOCOOCTBYIOIIMMHU TMpoOIleccaM  CaMOIO3HAHUA,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yUaIOIINXCS.

JInuHOCTHBIE  Pe3ydbTaThl OCBOEHHSI MpeaMera «XUMHUS»  OTPaKaroT
c(OpPMHPOBAHHOCTh OMBITA TO3HABATEIIBHOW M TMPAKTHUYECKOW JIESITEIbHOCTH
OOy4JarommXCcs MO0 peasn3aii MPUHSTHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HaHMS OOYYarOIIMMUCS CBOMX KOHCTHUTYIIMOHHBIX TIPaB W OO0S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COIMAIBHBIX HOpPMaxX U TMpaBWIaX MEXJIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOHN AEATENbHOCTU MPU CO3JAHUU YUECOHBIX
MPOEKTOB, PEUICHUH YUYE€OHBIX M MO3HABATENbHBIX 3aJ1ay, BHIMOJHEHUH XUMUYECKUX
AKCTIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh WM MPUHUMATh MOTHUBBI, HaMEpPEHHUs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbBIX BUJOB YU€OHOU IEATEIIbHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHMS

IIEHHOCTHOTO OTHOUIEHUS K MCTOPUUECKOMY U HAayYHOMY HaCJEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHUSI K TMPOIECCY TBOpPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
NPUMEHEHHS] XUMHUHU, OCO3HAHHS TOTO, YTO JOCTIKECHHMS HAyKH €CTh pPe3yJbTat
JUIMTENIBHBIX ~ HAOMIOJICHUM,  KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  MOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa U MO3HABATEILHBIX MOTUBOB B MOJIYYEHUHU U TOCJIEAYIOIIEM aHAIU3e
uH(OpPMaIIMK O MEePEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHUS, dTUYECKOTO TIOBEJICHNS,

CIIOCOOHOCTU OIEHUBATh CUTYAIlUU, CBSI3aHHBIC C XUMHUYECCKUMH SIBJICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSACh HA MOPAJBbHO-HPABCTBCHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUBaTh CBOE TMOBEIAEHUE W MOCTYNKH CBOMX TOBApHILEH C
NO3WLIMA HPABCTBEHHBIX M IPABOBBIX HOPM UM OCO3HAaHUE MOCIEACTBUU 3THUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS  IIEHHOCTEM 370poBoro ©  0Oe3omacHOro oOpasza  JKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (u3HUecKoMy U
IICUXUYECKOMY 3/10POBBIO;

coOIroIcHUST TpaBU 0e30MacHOro oOpalieHuss ¢ BEIIeCTBaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI LEHHOCTH TMPaBWJI MWHAWBHUAYAJbHOIO U  KOJUIEKTUBHOTO
0€30macHOTr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCJECACTBUHA M HENPUATHS BPEIHBIX MPHUBBIUCK (yMOTpeOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BATENbCKON
NEeATEeNbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUJAX ACATEIbHOCTH;

YCTAHOBKHM HAa aKTMBHOE y4acTHE B PEUICHUU MPAKTUUYECKUX 3a7a4 COLMaIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpeca K MPAKTUUYECKOMY HM3YYEHHUIO MpodeccHil pa3iuyHOTO poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYIOBOU JIEATEIIbHOCTH;



FOTOBHOCTH K OCO3HAHHOMY BBIOOPY  HMHIUBUIYAJIbHONW  TPAaeKTOPUU
oOpazoBanus, Oyayiel npodeccuu u peann3anui COOCTBEHHBIX JKU3HEHHBIX JIAHOB
C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XHWMHH, HHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0rH4YeCcKOro BOCIIUTAHUS :

HKOJIOTHYECKHU 11eJ1IeCO00Pa3HOr0 OTHOIIEHHUS K MPUPOAE, KaK HCTOYHUKY
CyILIECTBOBAHHMS )KU3HU HA 3€MIIE;

NOHMMAaHHUS TJIOOAIBHOTO XapakTepa JKOJOTMYECKUX NpoOsieM, BIHMSHUS
HKOHOMHMYECKHUX MPOIIECCOB HA COCTOSTHUE IPUPOJIHON U COLIMATIBHON CPEJIbl;

OCO3HAHUS HEOOXOIMMOCTH MCIOJB30BAHUS JOCTHKCHUN XUMUU JIJISI PEIICHUS
BOMPOCOB PALIMOHATBHOTO MPUPOIOIOIH30BAHUS;

AKTUBHOTO HEMPUSATUS JEUCTBUHN, MPUHOCSIINX BPEJ OKPYKAIOIIEH MPUPOTHOM
cpele, yMEeHHUs IPOrHO3UPOBATH HEOJIArONPHUSITHBIE SKOJOTUYECKHE MOCIEACTBUS
npeANpUHUMAEMbIX JECHCTBUM U MPENOTBpAIATh UX;

HAJUYHUS PA3BUTOTO KOJOTUYECKOTO MBIIUICHUS, DKOJIOTUYECKOU KYJIbTYPHI,
OTBITA JIEATEILHOCTH SKOJOTUYECKOW HANPaBICHHOCTU, YMEHHS PYKOBOJACTBOBATHCS
UMU B TIO3HABATEIbHON, KOMMYHUKATUBHOW U COLMAJILHOW MPAKTUKE, CIOCOOHOCTU
Y YMEHUS aKTUBHO MPOTUBOCTOSITh UJICOJIO0THH XeModoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKU;

NOHUMAaHUS CHeUUPUKH XUMUU KaK HayKd, OCO3HaHHs €€ poiau B
GbopMHUpPOBAaHUU PALNMOHATBLHOTO HAYYHOTO MBIIUICHHUS, CO3IaHUMU IE€JIO0CTHOTO
IpelCTaBleHus 00 OKpYyKarolleM MHpE KaK O €JUHCTBE MPHUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW H PpEIIEHWH TMPoOJieM COXpaHEHUS
IPUPOJHOTO PABHOBECHS;

yOXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH ISl COBPEMEHHOMN ITUBUIIN3AIINN ;
B €€ TYMaHUCTHYECKON HAMpPaBICHHOCTH M BAXXHOW POJM B CO3/IaHUHM HOBOUM 0a3bl
MaTepHAIbHON KYJIBTYpHI, PEIICHUN TJIO0ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEeJOBEUECTBA — CBIPbEBOWM, DSHEPreTHYECKOW, TMHIIEBOM U  3KOJOTMYECKOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, OOCCIICYCHUH YCIOBUN YCIEITHOTO TpyJa U
HKOJIOTUYECKH KOM(DOPTHOMN KU3HH KAXKJIOTO WICHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM  TI'paMOTHOCTH: TOHMMAaHHUS  CYIIHOCTH  METOAOB
MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIHOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS IS aHaMW3a U OOBSICHEHHs SBJICHUN OKPYIKAIOIIETO0 MHpa U
MPOUCXOJAIIMX B HEM MU3MEHEHUM, YMEHUs JeiaTb 0OOCHOBAaHHBIE 3aKJIIOUYEHUS Ha
OCHOBE Hay4YHbIX (PaKTOB M MMEIOLIUXCS JAHHBIX C LIEJIbI0 MOJIYYEHUs JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITEJIbHO UCIIOJIb30BaTh XUMHUYECKUE 3HAHUS s
penieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKOMN 1eSITEIbHOCTH;



FOTOBHOCTM W CIOCOOHOCTM K  HEOPEphIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTHUBHOMY IIOJYYEHHMIO HOBBIX 3HAaHUM IO XHUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTAMH;

MHTEpeca K OCOOECHHOCTSIM TpyJa B pa3iIu4HBIX cpepax MpoPecCHOHATBHOU
JeSTENbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe Pe3yIbTaThl OCBOCHUS Y4EOHOro mpeaMera «XUMus» Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBIC ISt dbopmupoBaHus MHUPOBO33PECHHUS o0yJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIeHAYyYHbIE TOHSTHSA, OTPaKaIOUIUe
IIEJJOCTHOCTh HAay4YHOW KapTUHBI MHpa U CHEeUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, DHEPrus, SBICHUE,
pollecC, CUCTEMa, Hay4YHbIM (PaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, UCCIIEAOBaHNE, HAOIO/ICHUE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIE Y4YeOHBbIC JeHCTBHS (MTO3HABATEIbHbIE, KOMMYHUKATHBHEIE,
peryisTUBHBIE), oOecreunBarone GopMupoBaHue (yHKIIMOHATLHON T'PaMOTHOCTH
U COITMATIBLHON KOMITETCHITUN 00YYaOIINXCS;

CITOCOOHOCTh 00YUAOIIMXCS UCIOIb30BaTh OCBOCHHBIE MEXIUCITUIIMHAPHBIC,
MHUPOBO33PECHUYECKHE 3HAHWA W  YHHBEpCaJbHble  ydeOHbIe  JEHCTBHS B
MO3HABATEJILHON U COLIMAIbHOM MPAKTHUKE.

MeTtanpeaMeTHbIE  pe3yibTaThl OTPAXalOT OBIAJACHUE YHHUBEPCATbHBIMU
y4eOHBIMH MO3HABATEIIPHBIMU, KOMMYHUKATUBHBIMHU U PETYISATHUBHBIMH JICHCTBUSIMHU.

OBaagenue YHUBEPCAJIbHBIMU Y4eOHbIMH NMO3HABATEJIbLHBIMH
NeCTBUAMM:

1) 6a30Bble JJOrHYecKHe AeiCTBHS:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTyaJU3HPOBATH IPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

OmpeAeisaTh 1€ JCSATENbHOCTH, 3ajJaBasi MapaMeTpbl M KPUTEPUU UX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh TMPHU OCBOCHUM 3HAHWU MPUEMBI JOTMYECKOTO MBINUICHUS —
BBIJICTIATh XapaKTEepHbIC MNPU3HAKK TMOHSATUM W YCTaHABJIMBATh MX B3aUMOCBSA3b,
HCIIOIb30BaTh COOTBETCTBYIONIUE MOHATHS IS OOBSICHEHUS OTICIBHBIX (DAKTOB H
SIBJICHUM;

BBIOMPATh OCHOBAHUS ¥ KPUTECPHUH JIUIS KIACCH(PUKAIIMKM BEIISCTB U XUMHUUYSCKUX
peaKiuu;

yCTAHABIWBATh  NPUYUHHO-CICACTBEHHBIC  CBSI3M  MEXKIYy  HM3y4aeMbIMHU
SIBJICHUSIMU,



CTPOUTH JIOTMYECKHUE pacCykAcHus (MHIYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBISITh 3aKOHOMEPHOCTH U TIPOTUBOPEUUS B PacCcMaTPUBAEMBIX
SABJICHUSAX, OPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSITh B TPOIECCE MO3HAHMS, HCIOJIb3YEMbIE B XMMHUU CUMBOJUYECKHUE
(3HaKOBBIE) MOJIeNH, MPEOOPa30BLIBATh MOJICIbHBIE MPEACTABICHUS — XUMHUYECKUMA
3HaK (CUMBOJI) DJIEMEHTa, XUMU4eckas (popmyra, ypaBHEHUE XUMUYECKON peaKkIuu —
MpU pEelIeHWHU Y4eOHBIX TMO3HABATEIbHBIX W MPAKTUYECKUX 3a/la4, MPUMEHATH
Ha3BaHHbIE MOJICIbHBIC MPEACTABICHUS MJI BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUil.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAy4YHOI'O IIO3HAHUS BEHIECTB M XUMHUYECKUX
pEaKLnii;

dbopMynUpOBaTh EIU U 3aJ1a4d HCCIICI0BAHUS, UCII0JIb30BATh MTOCTABICHHBIE U
CaMOCTOSITEIbHO C(HOPMYITMPOBAaHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI sl (opMHpOBaHHS TUMOTE3bl IO TIPOBEPKE TMPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHM;

BJIAJ€Th HAaBBIKAMH CAMOCTOSITEJILHOTO IUIAHUPOBAHUS W TMPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh yYMEHHUs HAOIIONATh 3a XOJIOM
npolecca, CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro  pe3ylbTar, (popmynupoBaTh
0000111eHNUsT U BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTU PE3YJIHTATOB HUCCIEIOBAHUS,
COCTaBIIATh OOOCHOBAHHBIN OTUET O MPOJIEIaHHON PaboTeE;

npuoOpeTaTh  OMBIT  YYEHHUYECKOM  MCCIIeIOBAaTEIbCKOM U MPOEKTHOMH
NS TEBHOCTH, MPOSBISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY MOUCKY
METOJIOB PEIICHHUs] TPAKTUYECKUX 3a7ad, MPUMEHEHHUIO PA3JIMYHBIX METOJ0B
MO3HAHUSI.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B  PA3IMYHBIX HUCTOYHUKAX uWHGPoOpMalu (HAY4YHO-
MOMYJIsipHAs JTUTepaTypa XUMUUECKOTO COJEP)KaHMsI, CIIPABOYHBIEC TTOCOOMS, PECYPCHI
WuTtepHera), aHamM3upoBaTh WHGOPMAIMIO Pa3IUYHBIX BUIOB U (GopM
MPEACTABICHUS, KpUTUYECKH OLIEHUBATH €€ T0CTOBEPHOCTh U HEMPOTUBOPEUNUBOCTH;

dbopMynHpoBaTh 3ampPOChl M MPUMEHSATh Pa3UYHbIE METOIBI TMPU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS  BBIIOJHEHUS  y4eOHBIX  3aaad
OIPEAEIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HWCIOJIB30BAaHUS  WH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUHM U Pa3IMYHBIX MIOUCKOBBIX CUCTEM;

CaMOCTOATEIFHO BRIOWPATh ONTHUMANIbHYIO0 (JOPMY MpeCcTaBIeHUS HHOOPMAITUU
(cxembl, rpaduKH, AUArpaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);

WCIIOJIb30BaTh HAYYHBIM SI3bIK B KaU€CTBE CPEACTBA MPHU paboOTe ¢ XUMHUUECKOMN
uHpOpMAIUEH: MPUMCHITh MEXIpeAMEeTHbIe ((U3uUeckne M MaTeMaTHYCCKHUE)
3HaKU U CUMBOJIBL, (POpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;



UCIOJB30BaTh W MNpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJUYECKHE  CPEJCTBA
HarasJiHOCTH.

OBJiaieHNe YHUBEPCAJIbHBIMUA KOMMYHUKATUBHBIMHU 1€ CTBUSIMU

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKJaeMOW TeMbl B XOJI€ IUaliora W/WUiu
JTMCKYCCHUH, BBICKA3bIBaTh WJEU, (POPMYIUPOBATH CBOU MPEIOKEHUSI OTHOCUTEIHHO
BBITNIOJIHEHUS MIPEAJIOKECHHOM 3a1a4H;

BBICTYIIaTh C MPE3EHTALMUEN PE3yJbTaTOB II03HABATEIILHOW JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPU BBIITOJIHEHUU
XUMHUYECKOTO JKCIMEPUMEHTa, MPAKTUYECKOW padOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaiu3allid y4eOHOro MpoeKkTa u (GOpMyJIUPOBATH BBIBOJIBI 11O
pe3yibpTaTtaM NPOBEAEHHBIX HCCIEIOBAHUM IYTEM COIrJACOBAaHMUS MMO3UIMKA B XOHE
o0CyXieHrs 1 OOMEHAa MHEHUSIMHU.

OBJ1aieHNe YHUBEPCAJIbHBIMHU PeryJsITUBHBIMU AeiCTBUSIMH:

CaMOCTOATENBHO IUIAHUPOBATH M  OCYUIECTBIATH CBOK ITO3HABATEJIBHYIO
NESTEIIbHOCTh, OIpenenss €€ Leau W 3aJayd, KOHTPOJIMPOBaTh W II0 MeEpe
HEOOXOAMMOCTH  KOPPEKTHPOBATh TMpEJIaraeMblii  aJIfOPUTM  JICUCTBUN  TpHU
BHITIOJIHCHUU Y4YEOHBIX M HCCJIEAOBATENbCKUX 3ajad, BBIOMpaTh Haubosee
3 PeKTUBHBIN CHOCO0 WX penieHus ¢ y4ETOM TMOJIYyYCeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH NIESATEILHOCTH HA OCHOBE CaMOAHaln3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KIJACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUA Kypca «OpraHnyeckas XUMUsD» OTPaKAIOT:

chOpMUPOBAHHOCTh  TPEJACTABICHUNA O  XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUPA, POJIM XUMHU B MTO3HAHUM SIBICHUI MPUPOIBI,
B (OPMUPOBAHMHM MBIIUICHUSI € KYJIbTYpPbl JIMYHOCTH, €€ (YHKIIMOHAIBHOU
IrPaMOTHOCTH, HEOOXOAMMOW ISl PEIICHHS MPAKTHYECKUX 3a/lad M IKOJOTUUYECKU
00O0CHOBAaHHOT'O OTHOLIEHHSI K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHHM,  KOTOpas  BKIKOYAET:
OCHOBOIIOJIATAIOIME TTOHITHUS (XMMHYECKHUI 3JIEMEHT, aTOM, JJIEKTPOHHAsT 000JI0YKa
aToMa, MOJIEKyJa, BaJICHTHOCTb, JJIEKTPOOTPUUATEIBHOCTh, XUMHYECKasl CBS3b,
CTpyKTypHasi ¢opmyna (pa3BEépHyTass U COKpali€HHasi), MOJb, MOJISIpHas Macca,
MOJISIPHBI  00BEM, YIJIEPOMHBIA CKENEeT, (QYHKIMOHAIbHAS TPYIa, pPaJuKal,
M30MEPHUs, U30MEPBI, TOMOJIOTUYECKUAN PSJI, TOMOJIOTH, YIIIEBOAOPOAbI, KUCIOPOI U
a30TCOJIEPKAIME  COCAWHEHUSA, MOHOMEp, IMOJIUMEpP, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCJIMHEHMS); TEOPUM U 3aKOHBI (TEOpHsl CTPOECHUS
oprannyeckux BemectB A. M. ByrTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);



3aKOHOMEPHOCTH, CUMBOJUYECKHI S3bIK XWMHH; MHUPOBO33PEHUYECKHE 3HAHMS,
JIeXkanue B OCHOBE MOHUMAaHUS TPUYMHHOCTU U CUCTEMHOCTH XUMUUYECKUX SIBIICHUM,
(paKkTONOrMYEeCKUEe CBEIEHUS O CBOMCTBaX, COCTaBe, MOJYYEHMHM M O€30MacHOM
WCIOJIb30BAaHUU BAXKHEHUIIMX OPraHUYECKUX BEIIECTB B OBITY M MNPAKTUYECKOU
NEeSTENbHOCTU YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHMI BBISBISTh XapaKTEpPHbIE NPU3HAKU TOHSITHH,
yCTaHABIIMBAaTh WX B3aMMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOUIWE MOHSATUS TMPU
OMHMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHCHUH;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMUUYECKYI0 CHUMBOJUKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) hopMyI
OpraHUYEeCKUX BEIECTB U YPAaBHEHUNM XUMUYECKUX PEAKIIUMA, U3TOTABIUBATh MOJIEIN
MOJICKYJI OpPraHMYECKMX BEIIECTB Il WJUIIOCTpAllMd HX XUMHUYECKOTO U
IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIMBATH NPUHAIJICKHOCTh H3YUYEHHBIX
OpraHMYeCKMX BEHIECTB IO HX COCTaBY M CTPOCHUIO K OIpPEeAeIEHHOMY
KJIaccy/rpymnne CcoeAuHEHUM (YIJIeBOJIOPOIbI, KHUCIOPOJ M  a30TCOAEpKalue
COCIMHEHUS, BBICOKOMOJIEKYJIAPHbIE COEIWHEHHUS), JaBaTh KM Ha3BaHUSA IO
cuctematuueckoil Homenkiatype (IUPAC), a Takke NpPUBOAUTH TpPHUBUAIbHBIC
Ha3BaHMS OTIEIBHBIX OPraHMYECKUX BEIIECTB (ITWJICH, MPOMNWICH, alleTUJIeH,
ATWJICHIJIMKONb, TIHUIEpUH, (eHomn, dopMallbaerua, aieTaablerusl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KHUCIOTA, CTEApUHOBAsi KUCIOTA, TIIFOKO3a,
bpyKTO3a, Kpaxmal, [eJTi0I03a, TIUIUH);

chOpPMHUPOBAHHOCTh YMEHHSI OMNPEAENsATh BHUJIbI XHMHUYECKOW CBA3U B
OPraHMYECKUX COCAUHCHUSX (OJIMHAPHBIC U KPATHBIC);

c(OpPMHUPOBAHHOCTh YMEHUS TPHUMEHSTh TOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. byrtnepoBa s 00BbsSCHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPAaHEHUSI MAaCChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTePU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
M XUMHUYECKHE CBOWCTBA THUIHUYHBIX MPEACTABUTENCH pa3IMYHBIX KIACCOB
OpraHMYeCKUX BeIIeCTB (METaH, 3TaH, STWICH, MPONWICH, alleTuieH, Oyraauen-1,3,
MeTHI0yTaaueH-1,3, OeH30J1, METaHOJ, 3TAHOJ, ATWICHIIHUKOJb, TIUIEPUH, (EHO,
aneTaableruji, MypaBbuHas M YKCYCHas KHCIIOTBI, TJI0OK03a, Kpaxmal, LEeJUTI0I03a,
AMUHOYKCYCHAasl KHUCJIOTa), WUIIOCTPUPOBATh TI'E€HETUYECKYIO CBSI3b MEXAY HHUMU
YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUYECKMX pEAKIUMiA C HCIOJIb30BaHUEM
CTPYKTYPHBIX (OPMYIL;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh WCTOYHHUKHU YTIIEBOJOPOIHOTO
ChIpbsi (He()Th, MPUPOMHBIN Ta3, Yroyib), CIIOCOOBI UX MEPEPAOOTKH U MPAKTHUECKOE
MIPUMEHEHHE TIPOJIYKTOB NMepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMII MPOBOJUTH BBIUUCICHHUS MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bE€Ma, KOJIMYECTBA HCXOAHOTO BEIIECTBA WM NPOIYKTa



peaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHUN BIIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX
HAay4YHOI'0 O3HAHU, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEILIECTB U XUMUYECKUX
ABJICHUN (HaOMI0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHUE), UCIOIb30BATh
CHUCTEMHBIC XUMUYECKUE 3HAHUSA Ul IPUHSATUSI PEIICHUN B KOHKPETHBIX JKM3HEHHBIX
CUTYalMsSIX, CBSI3aHHBIX C BEILIECTBAMU U UX MPUMEHECHUEM,;

c(hOpMUPOBAHHOCTh YMEHHM COOJIIONATh TpaBWja MOJIB30BAHUS XUMUYECKOU
MoCcy/Iol W Ja0OpaTOpHBIM O0OpYJOBAaHUEM, a TakXKe IIpaBujia OOpalieHus c
BEII[ECTBAMU B COOTBETCTBUM C HWHCTPYKIIUSIMH IO BBIMOJHEHHUIO JA0OPaTOPHBIX
XUMHUYECKHUX OIbBITOB,;

chOpMUPOBAHHOCTh YMEHUW TIUIAHUPOBATH U  BBIMIOJHATH XUMHUYECKHM
AKCIEPUMEHT (TIpEeBpalllcHUsI OPraHMYECKUX BEIECTB MPU HArPEeBaHUU, MOJYUYEHUE
ATUJICHA U U3YYEHUE €r0 CBOWCTB, KAUYECTBEHHBIC PEAKIIMU OPraHWYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB NMPU HarpeBaHUU, IIBETHBIE PEaKI[UU OCJIKOB) B COOTBETCTBUU C
paBUIaMU TEXHUKU 0€30MMacHOCTH MPH OOpaIlleHNH! ¢ BEIIECTBAMHU U J1JA00PATOPHBIM
0o00opy1I0BaHUEM, TIPEACTABIATH PE3yJIbTaThl XMMUYECKOTO dKCIIEpUMEHTa B Gopme
3alUCH YPaBHEHHUI COOTBETCTBYIONIUMX peakiuid U (OpMYyJIMpOBATH BBIBOJIBI Ha
OCHOBE ITHX PE3YyJIbTATOB;

chOPMHUPOBAHHOCTh YMEHUH KPUTHYECKHM aHAIU3UPOBATh XUMHUYECKYIO
uHGOpMAIIMIO, TIONy4aeMyl0 M3 pPa3HbIX HCTOYHMKOB (CpeICcTBa MacCOBOM
uHdopmanmu, MHTEpHET U ApyTrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJTI01aTh npaBuiia AKOJIOTHYECKH
IIeJIeCO00pa3HOro TMOBENEHUA B OBITY W TPYAOBOM JESITEIBHOCTH B IENAX
COXpaHEHHMsI CBOETO 3/I0POBbS U OKPYKAIOLIEW MPUPOJHOU Cpeabl, OCO3HABaTh
OMAacCHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3Mbl OIPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMmbich Tmokazarens [IJIK, moscHsITh Ha mpuMepax CIocoObI
YMEHBUICHHS U MPEIOTBPALLIECHUS UX BPEAHOIO BO3/ICUCTBHS HA OPraHU3M YEJIOBEKA;

JUIsE OOYYaOIIUXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIMHBIX METOJAaX ITO3HAHUS BEHIECTB U
XUMHYECKUX SIBJICHUI;

JUISE  CHETBIX W CIA0OBUASMIIMX OOYy4YalOIIMUXCSA: YMEHHE UCIOJIb30BaTh
penbeHO-TOYCHHYI0 cucTeMy oOo3HaueHui JI. bpaitns s 3anmdcu XMMHUYECKHUX

dbopmy.
11 KJIACC

[IpenmeTHBIE pe3yiabTaThl OCBOCHUS Kypca «OO0Iass U HeOpraHu4IecKas XUMUs)
OTpa)XaroT:

cOpMHUPOBAHHOCTh  NPEACTABICHUM: O  XHMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIH XUMHUU B MIO3HAHWU SBJICHUW MPUPOIBI,



B (QOpMHpPOBAHUU MBIIUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YyHKIHOHATIBHOU
IPAMOTHOCTU, HEOOXOJUMOW JIsl pElICHUs MPAKTHUYECKUX 3aJad M IKOJIOTHUYECKU
000CHOBAaHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM CpeEIE;

BJIAJICHHUE CHUCTEMOM XUMHYECKHUX 3HAHMH, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIATAIONIUE TOHATHS (XUMHYCCKHHM JJIEMEHT, aToM, H30Tom, S-, P-, d-
AJIEKTPOHHBIE OpOWTANM aTOMOB, HOH, MOJIEKYyJia, MOJb, MOJSPHBI 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTEIEHb OKHUCJICHUS, XUMHYECKAs CBS3b
(KoBaJIeHTHAs, MOHHAsI, METaJUIMYEeCKasi, BOJOPOIHAs), KPUCTAJUIMUECKAs PEIIETKa,
TUNBl ~ XUMHUYECKUX  pEaKIUi, PpacTBOp,  DJIEKTPOIMUTHI,  HEDIEKTPOIUTHI,
AJEKTPOJIUTHYECKAsE  JIUCCOLMALMS, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW peakIuy, XUMUYECKOE paBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJIEKTPOIUTHYECKON NUCCOLMAlNK, nepuoandeckuii 3akon 1. 1. Menneneesra, 3akoH
COXpPAaHEHHUsSI MacChl BELIECTB, 3aKOH COXPAHEHUS WU MPEBPALICHHUS DHEPTUU TIpU
XUMUYECKUX  PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN  S3bIK  XHUMHH,
MUPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE IOHUMAaHUS NPUUYUHHOCTU U
CUCTEMHOCTH XUMHUUYECKUX SIBJICHUN, (DAKTOJIOTHYECKHE CBEJEHUS O CBOMCTBAX,
COCTaBe, MOJY4YCHUU U OE30MaCHOM HCIOJIb30BAHUN BAXKHEUIUX HEOPTaHUUYECKUX
BEIIIECTB B OBITY U MIPAKTHUECKOH JEATETLHOCTH YEIOBEKA;

chOpMUPOBAHHOCTh YMEHHUH BBISBISITE XapaKTepHbIE TPU3HAKU TOHSITHUH,
yCTaHABIMBAaTh WX B3aUMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIUE MOHSATHUS TpHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMUPOBAHHOCTh YMEHHH UCIIOJIb30BaTh XUMHUUYECKYH) CHMBOJIMKY IS
coctaBieHus ¢GoOpMyJ  BEHMIECTB WM ypaBHEHUM  XHUMHUYECKHX  PEaKIIHH,
cucreMarndeckyo HomeHkinarypy (IUPAC) u TpuBHanbHBIE Ha3BaHHS OTICIBHBIX
HEOpPraHWYECKUX BeElIeCTB (yrapHblii Ta3, YIVIEKUCJBIM Tra3, aMMHakK, raméHas
U3BECTh, HETAIIEHAS U3BECTh, TUTHhEBAs COAA, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHUH OINpEesATh BaJCHTHOCTh M CTEICHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHECHUAX PAJIMYHOTO COCTaBa, BUJ XHWMHUYECKOU
CBsI3M (KOBAJICHTHAs, MOHHAsA, METAJUIMYeCKas, BOJAOPOJHAS) B COCIMHEHUSX, THUI
KPUCTAJUTMYECKON pEelETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJIsSIpHasi,
WOHHAs, METaJUIM4ecKas), XapakTep Cpelbl B BOJHBIX PAacTBOpaX HEOPTraHUYECKUX
COCJIMHCHUI;

c(hopMHUPOBAHHOCTh YMCHHH yCTaHABIMBATH MPUHAIC)KHOCTh HECOPTaHHUCCKUX
BCIIIECTB 110 MX COCTaBy K OMNpEASAEHHOMY KIIacCy/TpyIIe COCIMHEHHH (IIPOCThIC
BEIIIECTBA — METAJJIBI M HEMETAJIJIbI, OKCHJbl, OCHOBAHUSA, KHUCJIOTBI, aM(pOTEpHbIC
TUIPOKCHUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUHN PACKPBIBATH CMBICII Mepruoandeckoro 3akona /1. 1.
MenpeneeBa U JEMOHCTPUPOBATH €T0 CHUCTEMATHU3UPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO0 (DYHKITUH;

c(hopMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh AJIECKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JIeMeHTOB 1—4 mnepuonoB Ilepumoguydeckoil CUCTEMBI XHUMHUYECKUX



anementoB JI. M. MenzaeneeBa, HCHONB3YysA MOHATUSA «S-, P-, 0-3JCKTpOHHBIC
opOuTanmy», «IHEPreTUYECKUe YPOBHU», OOBSICHATH 3aKOHOMEPHOCTU W3MEHECHUS
CBOMCTB XMMHUYECKUX OHJIEMEHTOB M HX COCJAMHEHUN MO TEepuojaM U Tpynmnam
Ilepuonnueckon cucteMsl XUMUYeCcKux 1eMeHToB 1. Y. Menzeneesa;

chOpMUPOBAHHOCTh  yYMEHUW  XapakTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBa  HEOPraHMYECKUX  BEHIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T'€HETUUYECKON CBSI3M MEXAY HEOPraHM4YeCKUMHU
BEILIECTBAMU C IMOMOIILI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHA;

c(hOpMUPOBAHHOCTh YMEHUSI KJIaCCU(PUIIMPOBATh XUMHYECKHUE PEAKIUHU TI0
pa3IMYHBIM TpHU3HAKaM (YUCIY U COCTaBY pEarupyroliux BeEIIECTB, TEIJIOBOMY
ahdekTy peaxkiuu, U3MEHEHHUIO CTETICHEW OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH
peaKkIuy, y4acTUIO KaTaJIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUH COCTAaBISATh YpPaBHEHUS pEAKIUNA Ppa3IMUHBIX
TUIIOB, TMOJHBIE M COKpAIIEHHBIC ypaBHEHUS PEaKIUi MOHHOTO OOMEHA, YYUThIBas
YCJIOBHS, TTPU KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA;

chOpMUPOBAHHOCTh  YMEHUH  MPOBOAUTHL  PEAKIMH, IOJTBEPIKIAIOIINE
KaueCTBEHHBI COCTAaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, paclO3HaBaTh
OTBITHBIM TYTEM HWOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PacTBOpPax HEOPraHUYECKHUX
BEILECTB;

c(OpPMHUPOBAHHOCTh ~ YMEHHUM  pacKpblBaTh  CYUIHOCTb  OKHUCIUTEIHHO-
BOCCTAHOBHUTEJNIBHBIX PEAKIUA TMOCPEJCTBOM COCTaBJIEHUS JIIEKTPOHHOTO OajaHca
ATHUX PEaKIU;

c(hOpPMHUPOBAHHOCTh YMEHUU OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOUH
peakiuu OT pa3INYHBIX (AKTOPOB; XapaKTEP CMEIICHUSI XUMUYECKOTO PABHOBECHS B
3aBUCUMOCTHU OT BHEIIHETo Bo3aekcTBus (mpunuun Jle [latense);

chOpPMHPOBAHHOCTh yYMEHHH  XapaKTepU30BaTh XUMHUYECKHE IMPOLECCHI,
JeXalme B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUSI CEPHOM KHUCIOTHI, aMMHAKa, a
Takke CHOPMHPOBAHHOCTh NpPEICTaBIeHUA 00 OOMHUX HAYYHBIX NTPHHIMNAX U
AKOJIOTHYECKUX MPOOIIeMax XUMHUYECKOTO TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYHUCIEHUS C MCIOJIb30BAaHUEM
MOHATHS «MaccoBas JIOJI BEIECTBA B pacTBOpE», 0OBEMHBIX OTHOIIICHUN Ta30B MpHU
XUMHYECKUX PEAKIUSIX, MAacCChl BEIIECTBA WM 00bEMAa Ta30B 1O W3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WU O0BEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOTO 3(PdeKTa peakimu Ha OCHOBE 3aKOHOB COXPAHECHHSI MacChl
BEILIECTB, IPEBPAILECHUS U COXPAHEHUS] SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHH COOMIOAATh TPaBHJIA TOJH30BAHUS XUMUYECKON
Mocy/iol W Ja0OpaTOpHBIM O0OpYJOBaHHMEM, a TakKe IpaBuia OOpalleHus: c
BEILIECTBAMU B COOTBETCTBHHM C HHCTPYKIUSMH [0 BBIMOJHEHUIO Ja0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATH M  BBINOJHATH XUMUYECKUH
AKCHEPUMEHT (pa3fioKeHUEe MepOoKCHAa BOAOpPOAA B MPUCYTCTBUU KaTalU3aTopa,



OIpEJIEICHHE CPEIbl PACTBOPOB BELIECTB C MOMOIIbIO YHUBEPCAIBHOIO MHIUKATOPA,
BIIMSHUE PA3IMYHBIX (DaKTOPOB HA CKOPOCTh XUMHUYECKOM pEaKIuu, PEaKIuu
MOHHOTO OOMEHa, KadyeCTBEHHbIC pEaKIMH Ha cyhbdar-, kapOOHAT- U XJIOPHUI-
AHUOHBI, HA KATHOH aMMOHHS, PEIICHHE HSKCIEPUMEHTAIBHBIX 3a7ady MO TeMaM
«Metayb» 1 «HeMeTtanabsl») B COOTBETCTBUM C MIpaBUJIaMH TEXHUKH 0€30MaCHOCTH
npu o0palleHuu C BEIIeCTBAMHU U JIa0OpaTOPHBIM O0OPYIOBAaHUEM, MPEICTABIATH
pe3yiabTaThl  XUMHYECKOTO0  OSKCIEpUMEHTa B  (opMe 3amucu  ypaBHEHUM
COOTBETCTBYIOIIUX peakuuii u (HOpMyIUpOBaTh BBIBOALI HAa OCHOBE JATHUX
pE3yJIbTATOB;

chOpMUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHYECKYIO
uHOpMaIMIO, TOJTYy4YaeMYK U3 Pa3HbIX HCTOYHUKOB (CpeICcTBA MAacCOBOM
KOMMYHHKaluu, MHTEpHET U Apyrux);

c(hopMUPOBAHHOCTH YMEHUU cobroaaTh npaBuia 3KOJIOTUYECKHU
1[eJIeCO00pa3HOro TMOBEJEHUS B OBITY W TPYIAOBOM JEATENBHOCTH B LEIAX
COXpAaHEHHUSI CBOETO 3J0POBBbS M OKpYXKAloIIell MPUPOIHON cpeabl, OCO3HaBaTh
OTACHOCTh BO3JICCTBUS HA >KMBBIC OPraHU3MBbI OMPE/ICIEHHBIX BEIECTB, MOHUMAs
cmbicn mokazatens [IJIK, moscHsAT, Ha mnpuMepax CHocOObl YMEHBIICHUS U
MPEIOTBPAILICHHS UX BPEIHOTO BO3JICUCTBUS HA OPTraHU3M YEJIOBEKA;

JUIsi OOYYaIoIIUXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
NPUMEHSTh 3HAHHWS OO0 OCHOBHBIX [OCTYIHBIX METOJax TIO3HAHUS BEIIECTB U
XUMHYECKUX SBICHUM;

JUISE  CJEeNbIX W CIA0OBUASIIMX OOYy4YalIIMUXCSA: YMEHHE UCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. bpaiins Uit 3amucu XMMHYECKUX

dbopmyi.



YYEBHO-METOJIMYECKOE OBECITEYEHUE OBPA30BATEJBLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 knacce/ I'abpuensu O.C., OO11ecTBO ¢ OrpaHUUYCHHOM
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «M3m1aTenbeTBO
«IIpocsewenue»

* Xumus, 11 xnacce/ T'abpuensa O.C., OO011ecTBO ¢ OrpaHUUYCHHOM
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «M3matenbeTBo

«HpOCBCI_HeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. l'abpuensu O.C. HactonbHas kaura s yuutens. M.: bnuk u K,.

2. Xumus. 10 knacc: KOHTpOJIbHBIE U MTPOBEpOUHbIEe padboThl K yueoHuKy O.C.
INabpuensna «Xumus. 10 kinacc. bazossriit yposens» / O.C. 'abpuenss, I1.H.
bepeskun, A.A. Yimakosa u jip.. — 3-€ u3j., crepeotun. — M.: JIpoda

3. Opranuueckasi XuMHsl B TeCTaX, 3aja4yax, ynpaxseHusx. 10 kiacc: yued.mocodue
s obmeoopazosar. yupexaenuii / O.C. I'abpuenss, U.I'. Octpoymos, E.E.
OctpoymoBa. — 3-e usa., crepeotun. — M.: JIpoda

4. Tabpuensin O.C., Octpoymos WU.I'., CnaakoB C.A. Kuaura st yuurens. XuMus.

10 xi.bazoBelii ypoBeHb: MeTonuueckoe mocodue. — M.: Jlpoda

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

«Enunas komnexus Hudposeix O6pazoBatensHbix PecypcoBy (Habop mudpoBbIx

pecypcoB k yueonukam O.C. I'abpuensina) (http://school-collection.edu.ru/).
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