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JIOACHUTEJIBHASA 3AIINCKA

[TporpaMMa o XuMuu Ha YpOBHE cpeJiHero o0uiero oopazoBanus pa3padorana Ha ocHOBe DenepaibHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoir denepanumy, TpeOOBaHUN K pe3ylibTaTaM
ocBoeHUs (enepanbHOW o0Opa3oBarelbHONW MporpaMmbl  cpeaHero obmiero obpaszoBanus (POII COO),
npeacTaBieHHbIX B DeepanbHOM rocyaapcTBeHHOM oOpaszoBarenbHoM ctanaapte COQO, ¢ yuérom Konnenmuu
npernojiaBanusl y4eOHOro mnpeamera «XuMHsS» B 00pazoBaTesbHBIX opraHu3anusx Poccuiickoit ®enepanum,
peam3yomuxX OCHOBHBIE 00pa30BaTeibHBIC MPOTPaMMbI, M OCHOBHBIX MOJOXKEHUI «CTparernu pa3BUTHUS
BocnuTanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsxenue Ilpasurenscrsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOIXOMIOB K pa3pabOTKe MpOrpamMMbl 10 XUMHH, K ONPEEICHUI0 O0IIel cTpareruu oOy4yeHus,
BOCIIUTAHUS W Pa3BUTUSA OOydYaIOIIMXCS CpeAcTBaMH y4yeOHoro mpenmera «Xumwusi» s 10—11 kitaccoB Ha
06a30BOM ypoBHE cocTaBUIM KoHuentyaiabHble noioxeHuss GI'OC COO o B3auMOOOYyCIOBIEHHOCTU LEJIEH,
CoZiepKaHUs, pe3yJbTaTOB 00yueHUs U TPeOOBaHUI K YPOBHIO MOJTOTOBKH BBIITYCKHHKOB.

XuMuyeckoe o0pa3oBaHUe, MOIy4aeMOe BBITYCKHUKAMU OOIIe00pa30BaTe/IbHOM OpraHu3aluy, IBiIsSeTcs
HEOTHEMJIEMOH 4YacTbio HUX oOpa3oBaHHOCTH. OHO CIOY)KHT 3aBEpIIAIOIIMM OJTaloOM pealu3alid  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYLIUX LEIOCTHOM CUCTEME XUMHYECKOTO
o0Opa3oBaHMsl. DTH IEHHOCTH KACAIOTCS TIO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH
KYJBTYpbl YEJIOBEKa, a TAK)KE IKOJIOIMYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3/I0POBBIO U NPUPOAHOMN
cpene. Peanusyercss xumudeckoe oOpazoBaHuE OOYUalOIIUMXCS HAa YpPOBHE CpeaHEro ooOmiero oOpa3oBaHHs
cpeacTBamMu y4eOHOTO mpeaMeTa « XUMUs», CoAep:KaHue U MOCTPOCHHUE KOTOPOro OIpeieeHbl B IPorpaMMe Mo
XUMHUHM C Y4€TOM crienu(PUKH HAyKH XUMHH, €€ 3HA4eHHUs B MO3HAHUHU MPUPOIBl U B MaTepUaTbHOU KU3IHU
o0miecTBa, a TaKke € y4y€ToM OOIIMX IeNiell M HPUHIUIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpesHero obmero oopazoBanus B Poccuiickoii denepaimm.

XUMHS Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UrpaeT 0co0yt0 posib B COBPEMEHHOW LIMBUIIM3ALINH, B
CO3/1aHMK HOBOHM 0a3bl MarepuanbHON KynbTypbhl. OHa BHOCUT CBOM BKJIaJ B (hOPMHUPOBAHHUE PALMOHAIBHOTO
HAay4YHOT'O MBIIIJIEHUS, B CO3JaHME LEJIOCTHOIO MPEACTaBICHUS 00 OKpYKalolleM MHpe Kak O €IUHCTBE
IOPUPOABI U 4YelloBeKa, KoTopoe (opMupyercs B XMMHUU Ha OCHOBE IMOHUMAHHUS BELIECTBEHHOIO COCTaBa
OKPYKaIOILIEro MHUpa, OCO3HAHMUS B3aUMOCBSI3U MEXKIY CTPOEHHUEM BEILECTB, UX CBOWCTBAMHU M BO3MOYKHBIMH
00JIaCTSIMU IPUMEHEHHUS.

TecHO B3auMMOAEWUCTBYS C JIPYIMMHM €CTECTBEHHBIMH HAyKaMH, XMUMHsS CTajla HEOTHEMJIEMOM YacThIO
MHUPOBOIl KYJIBTYpbl, HEOOXOAMMBIM YCJIOBHEM YCIEUIHOTO Tpyda M KU3HU KaXKJO0ro uieHa oOlIecTBa.
CoBpemeHHasi XMMHUsI KaK HayKa CO3HJaTellbHas, KaK HayKa BBICOKMX TEXHOJIOTWH HampaBiieHa Ha pelIeHHe
mI00aNbHBIX MPOOJEM YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA — CHIPHEBOM, JHEPreTHUYECKOW, MHUIICBOM,
9KOJIOTUYECKOM 0€30MaCHOCTU U OXPaHbI 310POBbS.

B cootBercTBUM ¢ OOUmIMMM LENSIMH M TNPHUHLMIAMH CPEJHEro oO0IIero oOpa3oBaHUs COAEp)KaHUE
npeamera «Xumus» (10-11 kmaccel, 6a30BbIii ypOBEHb HM3Y4€HHUS]) OPUEHTHPOBAHO IMPEHMYILECTBEHHO Ha
OOIIEKYJIBTYPHYIO TOATOTOBKY OOYYaIOIIMXCsS, HEOOXOOUMYI0 MM JUIs BbIPAaOOTKHM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKIIOUEHUS B )KM3Hb COLIMYMA, MPOIODKEHUSI 00pa3oBaHMs B pa3IMYHBIX 00JacTsX,
HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMHEM.

CocraBistonmMu Ipeamera « XuMus» sBISI0TCs 6a30Bble Kypebl — «Oprannyeckas Xxumus» u «Oomas u
HEOpraHUYyecKass XUMUSI», OCHOBHBIM KOMIIOHEHTOM COZEpaHHsI KOTOPBIX SBJSIOTCS OCHOBBI 0a30BON HAyKH:
CHUCTEMa 3HAHHWK IO HEOPraHWYECKOW XWUMHUHU (C BKJIIOYCHHEM 3HAHWUW W3 OOmeld XWUMHUH) U OPraHWYeCKOM
xumu. QopMHUpOBaHHE [AHHOM CUCTEMbl 3HAHUN MpPU H3YYCHHH IMpeaMeTa O00ecreyuBaeT BO3MOXKHOCTh
paccMOTpEeHHs BCEro MHOT000pa3usl BEIECTB Ha OCHOBE OOIIMX MOHSATHIA, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa comepkaHus KypcoB — «Opranudeckass xuMus» U «OOmas ¥ HEOpraHWYecKas XHUMUS)
chopMupoBaHa B MpOrpaMMe MO XMMHUHU Ha OCHOBE CHCTEMHOTO IMOAXO/a K M3YYCHHUIO Y4eOHOTo MaTepuaia u
00ycJIOBJIeHAa UCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUI Ha ONpeNeiaEHHBIX TEOPETHUUYECKUX YPOBHSIX.
Tak, B Kypce OpraHM4ecKOil XMMHUU BEILECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUUECKOM TEOPUU CTPOCHUS
OPraHWYECKHX COEJUHEHUN, a TAaKXKE Ha YpPOBHE CTEPEOXMMMUYECKUX M DIIEKTPOHHBIX MPEICTABICHUN O
cTpoeHuu BeulecTB. CBefeHus] 00 U3y4yaeMbIX B Kypce BEUIECTBaX AAIOTCS B Pa3BUTHH — OT YIVIEBOAOPOAOB IO
CIIO)KHBIX OWOJIOTMYECKH aKTUBHBIX COEIMHEHHWU. B Kypce oOpraHmyeckoil XWMHUU TONY4YalOT pPa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEr0 o0Opa3oBaHUsl IMEpPBOHAYaJIbHBIC TMPEACTABICHUS O
XUMHUYECKON CBsI3W, KIacCHU(PHMKAIMOHHBIX MPHU3HAKaX BEHIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT HUX
CTPOCHHUSI, O XUMUYECKOM peaKIInu.

[Ton HOBBIM yIIIOM 3peHUsi B mpeamere «XuMus» 0a30BOr0 ypOBHsSI pacCMaTpUBaeTCs HM3YUYCHHBIH Ha
YpOBHE OCHOBHOTO 00111er0 00pa30oBaHMs TEOPETUUECKUI MaTepHrall U (PaKTOJIOTUYECKUE CBEICHHUS O BEIIeCTBAX
U XUMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas M HeopraHudeckas XUMHUSD» OOy4aroIIUMCs
MPEIOCTABIACTCS BO3MOXXHOCTh OCO3HATh 3HAYEHHE IEPUOAMYECKOTO0 3aKOHa C OOLIETEOPETHUECKHX H
METOJOJOTHYECKUX TMO3UIUH, [IyOke MOHITh HMCTOPUYECKOEC HW3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
o0o0mIaromie 10 0ObIACHSIONICH U POTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BaKHEWIMX BEIIECTBAX, X COCTAaBE, CTPOCHUH, CBOMCTBAaX U MPUMEHEHUH, a
TaKX€ 0 XUMHUYECKHUX PEAKIIUAX, MX CYIIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUsI T0TOJIHsIeTCs B Kypcax 10 u 11
KJIACCOB DJIEMEHTaMH COJEPKaHMS, UMEIOUIUMHU KYJIBTYPOJOTHUUECKUN W MPHUKIAAHOW XapakTep. DTU 3HAHUS
CIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3M XUMUHU C IPYTUMH HayKaMH, pacKpbhIBAIOT €€ posib B MMO3HABATEIHHOM
U TPaKTUYECKOU JESITeNbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHUS K MPOIECCY TBOPYECTBA B
o0nacTd TEOpUU H TMPAKTUUYECKUX TMPHIOKEHUH XHMHUM, TIOMOTAIOT BBIMYCKHUKY OPHEHTHUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TpoOJIeMax, CBA3aHHBIX C XHUMHEH, KPUTUYECKH OCMBICIHBATH
uH(OpMAITHIO U IPUMEHSTH €€ JJIs TIOTIOJTHEHHUSI 3HAHUM, PEIICHUs] HHTEJUIEKTYa IbHbIX U SKCTIEPUMEHTAIBHBIX
MCCIIeIOBaTENIbCKUX 3a7ad. B 1emoMm copeprkanue ydeOHOTO mpeaMera «XHUMHs» JaHHOTO YPOBHS M3YYCHUS
OpPUEHTHPOBAHO Ha (opMHpOBaHHE Yy OOYYAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI I TOHUMaHUS
bunocopckux wuAeH, TAKUX KaK: MaTepHaJIbHOE E€IWHCTBO HEOPTraHWYECKOTO M OPTraHMYeCKOro MHpa,
00yCIOBIEHHOCTh CBOWCTB BEIIECTB MX COCTAaBOM U CTPOEHHEM, MO3HABAEMOCTh MPUPOAHBIX SBICHUN MYyTEM
SKCIIEPUMEHTa U PEIICHUs MPOTUBOPEUM MEXIY HOBBIMU (DakTaMH M TEOPETUUYECKUMH MPEANOCHLUTKAMH,
OCO3HAHME POJIM XHUMHUHU B PEIICHUU SKOIOTUYECKUX MPOOJIeM, a TaKke mpodiieM cOepeKeHUsT SHEPreTHIeCKIX
PECYPCOB, CHIPbSI, CO3JaHUS HOBBIX TEXHOJIOTHI M MaTE€pHAaIOB.

B nnane pemienus 3a1a4 BOCIIUTAHMS, PA3BUTHS U COIMATTU3AIIMKA OOYUYAIOIIUXCS PUHATHIE TPOTPaMMOit
M0 XMMHH TOAXOBI K OMPENETIECHUIO COEPKAHUSI U TIOCTPOCHHUS MpeAMETa MPeyCcMaTpruBarOT (GOpMUPOBaAHUE
YHUBEPCAIBHBIX YYEOHBIX JEHCTBU, MMEIOIMNX 0a30BO€ 3HAYEHWE IS PA3IUYHBIX BHJIOB JIEATEIBHOCTH:
pelieHus mpoOsaeM, MOWCKa, aHaidu3a U 00paboTKM MHQpOpMAlMM, HEOOXONMMBIX ISl MPUOOpPETEeHUs OIbITa
MPaKTUYECKON U MCCIIEIOBATENbCKOM A TENIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TO3HAHUU XUMUHU.

B mpakTuke mpenomaBaHus XMMHHM KaK Ha YpOBHE OCHOBHOTO 0OIero oOpa3oBaHMs, TaK M Ha YPOBHE
cpemHero oOmero o0pa3oBaHMs, MPU ONPEACTCHUH COACPIKATEIBHON XapaKTEpPUCTUKHU LeJeld H3ydeHHs
npeaMeTa HalpaBICHUEM NEPBOCTENEHHOW 3HAYMMOCTH TPAJUIMOHHO NpU3HAETCS (opMHUpOBaHHE OCHOB
XUMHUYECKON HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON MESTEIHLHOCTH YeIIOBeKa U KaK
OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyIbTYpbl. C METOAMYECKON TOYKH 3PEHHSI TAKOW MOAXO] K ONPEIEICHUIO
1eJIe N3ydeHus MpeaMeTa SBISETCS BIOJTHE ONMPAaBIaHHbIM.

CornacHo JaHHOM TOYKE 3pEHMS TIaBHBIMHU LEISIMU M3y4eHHs Mpeamera «XUMus» Ha 0a30BOM ypOBHE
(10 =11 xu1.) sIBASTFOTCSL:

e (bopMHUpOBaHUE CUCTEMbl XUMHUYECKUX 3HAHUNA KaK Ba)KHEHIIIEH COCTABISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa, B OCHOBE KOTOPOM JiexaT KJIIOUeBble MOHATHS, (yHIaMEHTAIbHBIE 3aKOHBI U TEOPHUH



XUMHUHM, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W TIOHMMaHUE CYIIHOCTH JOCTYIHBIX OOOOIICHMIA
MHPOBO33PEHUYECKOT0 XapaKkTepa, O3HAKOMJICHHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHWE W pa3BUTHE MPEACTABICHUA O HAYYHBIX METO/AX IMO3HAHMS BEIIECTB M XUMHUYCCKHX
peakiuii, HeoOXOIMMBIX JIJIsl TPUOOPETEHUST YMEHHI OPUCHTHPOBATHCS B MUPE BEIIECTB U XUMUYECKUX
SABJIEHU, UMEIOLIUX MECTO B IPUPOLE, B MPAKTUUECKON U TOBCETHEBHOM KU3HU;

® pa3BHUTHE YMEHUU U CIIOCOOOB JEATEIILHOCTH, CBSI3aHHBIX C HAOIOACHUEM U OOBSICHCHHEM XMMHYECKOTO
HKCIIEPUMEHTA, COOIIOCHNEM MPaBI 6€3011aCHOTr0 00PAIIEeHHS C BEIECTBAMHU.

Hapsiny ¢ atum, copepxareiibHasi XapaKTepUCTUKA LIeNIeH U 3a/1a4 U3y4eHUs MpeaMeTa B MporpaMme 1o
XUMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMH B CHCTEME CPEIHETO OOIIero
oOpazoBanusi. CerofHsi B MpenojaBaHUM XUMHUHM B OOJIbLIEH cTEeNeHU OTHAETCS MpeNroYyTeHHe MPaKTHUECKOM
KOMITOHEHTE COJIEep)KaHUs OOyueHUsl, OPMEHTHUPOBAHHOW Ha IOJArOTOBKY BBIMYCKHHMKA O00II€00pa3oBaTelbHOM
OpraHM3aliy, BIAJCIONIIEro He HAOOPOM 3HAHUM, a (YHKIMOHAJIBLHOW I'PaMOTHOCTBIO, TO €CTh clocobaMu U
YMEHUSIMH aKTHUBHOTO TOJYYEHHS 3HAHUN M MPUMEHEHHS MX B PEAIbHOM JKU3HH IS PELICHHS MPAKTUYECKUX
3a/1au.

B cBsi3u ¢ 3TUM npu U3ydeHUU MpeaMeTa « XUMHUs TOMUHUPYIOIIEE 3HAaYCHHE TPUOOPETAIOT TaKUE LIETH
U 3a7ja4M, KaK:

ajganTanus OoOyJarolmuxcs K YCJIOBUSIM JIMHAMHYHO pa3BUBAIOIIETOCS Mupa, (OpMHUpPOBaHUE
MHTEJJICKTYalbHO Pa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYIHUYECTBY, CAMOCTOATEIHLHOMY
OPUHITUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX >KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMU U HX
MPUMEHEHUEM;

dopmupoBanue y oOydalomuXcs KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIIMI), HMMEIOIINUX
YHHUBEPCAIIbHOE 3HAYCHHE JUIS PA3TUYHBIX BUIOB JEATEILHOCTU: pEIICHUS MpoOjeM, IMOKMCKa, aHaiu3a M
00paboTku uH(pOPMALIMH, HEOOXOIUMBIX JIJISi IPHOOPETEHHS OMBITA JEATEILHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B MO3HAHUU XMMHHU, a TAKKE VIS OLEHKH C TO3UIIUNA HKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIHSHUS
BEIIECTB U XUMUUYECKHUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOTHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX MHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yJarOIIMXCs:
CIIOCOOHOCTH CaMOCTOSITENIbHO TPHOOpeTaTh HOBbIE 3HAHHUS MO XUMHH B COOTBETCTBHM C YKHU3HEHHBIMU
NOTPEOHOCTSAMH, UCIIONIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUY JIJIsl TIOMCKA M aHaH3a Y4eOHOM
U HayYHO-TIONYIAPHOH MH(OPMAIIMK XUMUYECKOTO COACPKAHMS;

dbopmMupoBaHue U pa3BUTHE Yy OOY4YaIOIIUXCS AaCCOIMATUBHOTO U  JIOTUYECKOTO  MBIIIICHUS,
HaAOJIIOIaTeIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIMMBI, B YacCTHOCTH, IpH
MJIAHUPOBAHUH U TPOBEACHUH XUMHUUECKOTO IKCIIEPUMEHTA;

BOCITUTAHHE y OOyYaOMIMXCA YOSKIEHHOCTH B TYMaHUCTUYECKOW HAMPaBIEHHOCTH XUMHH, €€ BaKHOU
poJi B penieHUH T00ATbHBIX TMPOOJIEM PAIMOHAIBHOTO MPUPOONOIH30BAHHUS, TOTIOJTHEHHS YHEPTeTUYECKIX
PECYpPCOB U COXpaHEHHsI MPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOTO OTHOIICHUS K
OPUPOJIE U CBOEMY 3JOPOBBIO, a TaKKe MPHUOOPETEHHUS OMBbITA KCIONBb30BAHUS TOTYYCHHBIX 3HAHUU IS
MPUHATUS TPAMOTHBIX PEIICHUI B CUTYallUsAX, CBA3aHHBIX C XUMHUYECKUMU SIBICHUSIMH.

B yuebHOM m1aHe cpeHero o0Iero o0pa3oBaHus MpeaMeT «XUMUs» 6a30BOr0 YPOBHS BXOAHUT B COCTaB
npeaMeTHon obmactu «EcTecTBeHHO-HAyYHbBIE TTPEIMETHI».

OO6miee 4YHuCIO 4YacoB, OTBEAEHHBIX MJIs H3Y4YEHHUS XUMHUHU, Ha 0a30BOM YPOBHE CpEIHEro o0OIIero
oOpa3zoBanusl, coctasisieT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 knacce — 34 vaca (1 gac B
HEICITIO).

COAEPKXAHUE OBYUYEHUSA

10 KJIACC



OPTAHMYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHHMYeCKOM XUMHUH

IIpeamer opran4ecKkord XMMHUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B ITIOJIy4YCHUU HOBBIX BEILIECTB
U MarepuanioB. Teopusi cTpO€HHs OpraHMYecKuX coequHeHuil A. M. BbytnepoBa, €€ OCHOBHBIE IOJIOKEHUS.
CtpykTypHBIE (POPMYJIBI OPraHUYECKUX BEIeCTB. | OMoorus, n3oMepus. XuMHUYECKasi CBA3b B OPraHUYECKUX
COCUHEHMX — OIMHAPHBIC U KPATHBIE CBA3H.

[Ipencrasienue o kinaccupuKay opraHMueckux BeuecTs. HomeHkarypa opraHn4eckux CoequHEHNH
(cucTemarnueckasi) U TpPUBHAIbHbBIC HA3BaHUS BAKHEHIINX MIPECTaBUTEIIEH KJIaCCOB OPraHNYECKHUX BEILECTB.

OKCHEpUMEHTAIbHbIE METO/bl U3Yy4YEHHs BELIECTB M MX IPEBpAIlECHUIl: O3HaKOMIICHHE C oOpa3laMu
OPraHMYECKHUX BEIIECTB M MarepuajlaMM Ha UX OCHOBE, MOAEIMPOBAHUE MOJIEKYI OPraHMYEeCKUX BEILECTB,
HaOMIOZICHHEe M ONUCAHWE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAICHHIO OPraHMYECKUX BEUIECTB IPH
HarpeBaHuu (IJIaBJlI€HNE, OOYINIMBAHUE U TOPEHUE).

Yriesonopoasl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHHA pPsiA. MeTaH M 3TaH — NPOCTEHIIME NPEACTaBUTEIN
aJIKaHOB: (PM3MYECKHE M XMMUYECKHE CBOMCTBA (PEaKIMM 3aMEIEeHUs] U TOPEHUs), HaXOXKIEHUEe B MPUPOJE,
IIOJIy4YEHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB U CTPOCHME, TOMOJIOTMYECKUM psifl. DTHIIEH U NPONWIIEH — IPOCTEUINE IIPEACTABUTEIN
QJIKEHOB: (hU3MYEeCKHe M XUMHMUYECKHE CBOMCTBA (peakUMM TUAPUPOBAHMS, TaJOr€HUPOBAHMS, TUApaTaluy,
OKHCJIEHUS U TOJIMMEpPHU3aLliN), I0JIy4eHUE U IPUMEHEHHE.

Anxanuensl: OyragueH-1,3 u metwinOyraaueH-1,3: cTpoeHue, BaKHEHIIME XUMHYECKHE CBOMCTBA
(peakuus nonuMepusanum). [lomyuyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJOTMYECKUH psii. ALETuiaeH — NpocTermunit
MPEJCTaBUTENb AJTKHUHOB: COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUYECKHE CBOMCTBA (PEaKkIMU I'MJIPUPOBAHUS,
raJloTeHUPOBAHUS, TMJIpaTalluU, TOPEHUS ), TOJTyYeHHE U IPUMEHEHHE.

Apensl. benzon: cocras, cTpoeHue, GU3NUYECKHE U XMMUYECKUE CBOIMCTBA (peaKkIMK raloreHUPOBAHUS U
HUTPOBAHUs), TMOJIy4eHHE U NpUMeHeHue. Tonyon: cocmas, cmpoenue, guuyeckue u Xumuieckue ceolcmed
(peakyuu 2anoceHuposanus u HUMpPOBaHus), noaryyenue u npumenenue. TOKCHYHOCTb apeHOB. ['eHeTnueckas
CBSI3b MEXY YINIEBOAOPOIAMH, TPUHAUJIEKAIMMHU K Pa3JIMYHBIM KIJIACCaM.

[IpuponHbie UCTOYHUKHU yreBogopoaoB. [Ipupoanslil ra3 u nonmytHele HedTsHblE Ta3bl. HedTh U e
npoucxoxaeHue. CrnocoObl mnepepaloTKu HEPTH: NEPEeroHka, KPEeKUHI (TepMUYECKUN, KaTaJUTUYECKHU),
nuponu3. IponykTel nepepaboTku HEPTH, UX TPUMEHEHHE B IPOMBILIUIEHHOCTH U B ObITy. KaMeHHbIH yroib u
MIPOIYKTHI €r0 MepepaboTKH.

OKCHEpUMEHTAIbHBIE METO/bl U3y4YeHHs BELECTB M MX IPEBpAIlleHUil: O3HAKOMIICHHE C O0pa3liaMu
IUIaCTMAcC, KayuyKoB U pe3uHbl, KojuteKuuu «Hedte» 1 «Yromby», MoaenupoBaHie MOJIEKYIT YITIEBOIOPOJOB
raJlOTeHONPOM3BOAHBIX, IPOBEJCHNE IPAKTUUECKONW PAOOTHI: MOTYUYEHUE STUIICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnepie 3anaun.

Boruncnenus no ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBAa UCXOJHOTO BEIIeCTBa
WIN TIPOAYKTa pPEeaklHUHd MO HM3BECTHBIM Macce, O0bEMY, KOJIMYECTBY OJHOTO M3 HCXOAHBIX BELIECTB WM
MPOAYKTOB PEAKIINH).

Kucnoponcoaep:kamue opranu4eckue coOeJHHEHH

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHOT M STAHON: CTpPOeHHe, (PU3MUYECKHE M XUMHUECKUE
CBOMCTBa (peakUMM C aKTUBHBIMM METaJUlaMH, TaJOr€HOBOIOPOIaMH, TOpeHue), npuMeHeHue. BonoponHbie
CBSI3M MEXY MOJIEKYJIaMH CIIUPTOB. J{elicTBUE METaHOIA U ATaHOJa Ha OPIaHU3M YEJIOBEKa.

MHoroaroMHble CIUPTHL. DTUICHIVIMKOIb U IIMLEPUH: CTPOEHUE, GU3NUYECKHE U XUMUYECKHE CBOMCTBA
(B3aMMOJZIEHCTBHE CO LIETOYHBIMU METAJUIAMH, KaUeCTBCHHAsl peaklusi Ha MHOTOATOMHBIE CIUPTHI). JlelicTBue
Ha OpraHu3M 4enoseka. [IpuMeHeHne muiepuHa u 3TUIEHIIMKOJIS.



@deHOoJI: CTPOCHHWE MOJCKYIbl, (U3MYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (heHoa.
[Ipumenenue denomna.

Anbnerunsl u kemoHsl. DopMabaerul, aleTalbICTu: CTPOCHUE, (PU3NUECKre U XUMHUUECKHUE CBOUCTBA
(peakuuy OKUCIIEHUS U BOCCTAHOBJIEHUS], KAYECTBEHHBIE PEAKIIMH ), IOJTyYEHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIPEJENIbHbIE KapOOHOBBIE KUCJIOTHL. MypaBbuHAs U YKCyCHasi KHUCJIOTBI: CTPOEHHE,
¢usnveckne M XHMMHUYECKHE CBOICTBa (CBOIWCTBA, OOIIME JUIA Kjacca KHUCIOT, pEakius STepU(HKaIun),
nojay4yeHue U npumeHeHue. CTeapuHOBasl U OJIEMHOBAs KUCJOTHI KaK IPEACTAaBUTENN BBICIIUX KapOOHOBBIX
KHCJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOOLIEE AeHCTBUE.

CrnoxHble >(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIponn3 ciloxHbIX 3¢upoB. JKupsl.
I'mpponns sxxupos. [Ipumenenue xupoB. buonornueckas posb )KUPOB.

VYrieBopl: cocTaB, Kiaccu(uKaus yrieBoioB (MOHO-, - U Moaucaxapuabl). [7toko3a — npocTemii
MOHOCaXapuJ: 0COOEHHOCTH CTPOEHUS MOJICKYJbI, (U3NYECKUE U XUMHUECKHUE CBOMCTBA (B3aUMOJEHCTBHE C
ruapokcunom menu(Il), okucienne aMMuadHbIM pacTBOpoM okcuna cepedpa(l), BocctanoBieHue, OpoKeHUE
IJIFOKO3bl), HAXOXJ/IEHUE B MPUPOJIE, IpUMEHEHue, Ouosnornyeckas poib. @ortocunTtes. @pykro3a Kak U30MeEp
[JTFOKO3BI.

Kpaxman u nemnronosa kak npupofHsie nonuMepsl. CTpoeHue Kpaxmaia U Heunoa03sl. Puznueckue u
XMMHYECKHE CBOWCTBA Kpaxmaja (TUpoJiu3, KadeCTBEHHAs peakIsl ¢ HOAOM).

OKCHEepUMEHTAJIbHbIE METO/bl U3y4eHMs BEIECTB U MX IpEBpAllleHUil: mpoBeneHue, HaONofeHUe U
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB: FOPEHUE CIIUPTOB, KAYECTBEHHbBIE PEAKLUU OJHOATOMHBIX CIIMPTOB
(okucnenne osrtanona oxcugoM wmeau(ll)), MHOTOaTOMHBIX CHUPTOB (B3aUMOJACHCTBUE TIHUIIEPUHA C
ruapokcuom Menu(Il)), anpaerngoB (OKMCICHHE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u rugpoxcuaom
menu(Il), B3amMoneiicTBHe Kpaxmaja C HOIOM), HMPOBEACHHE MPAKTHYECKOH pabOTHI: CBOWMCTBAa pacTBOpa
YKCYCHOW KUCJIOTBI.

Pacuérnbie 3anaun.

Bbruuciienus mo ypaBHEHUIO0 XUMHUECKON peakuuu (Macchl, 00bEMa, KOJIMUECTBA UCXOJHOTO BELIECTBA
WIA TPOIYKTa PEaKIMM MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HMCXOAHBIX BEIIECTB WIIU
MPOJIYKTOB PEAKIIH).

A3zoTcoepxaliye opraHuuecKre COeIMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHudeckue coequHeHus. duznueckue U XMMHUYECKHE CBOICTBa
aMUHOKHCIIOT (Ha MpuMepe MIMIKMHA). buonornyeckoe 3HaueHne aMUHOKHUCIOT. [lenTuabt.

benku kak mHpHUpPOIHBIE BBICOKOMOJEKYISIpHbIE coeAuHeHMs. llepBuuHasi, BTOpUYHAs W TpETUYHAs
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBa OENKOB: TMJPOJM3, JAEHATypalus, KaueCTBEHHbIE pEaklUu Ha
OenKu.

OKCHEpUMEHTAJIbHBIE METObl M3y4YeHHs BEIIeCTB M HMX NpEeBpallleHUi: HaONIoJleHHe M ONHCAaHue
JI€MOHCTPAIIMOHHBIX OIBITOB: IeHATypalysi OETKOB IPU HarpeBaHUM, [BETHBIE PEaKIMH OEITKOB.

BbicokomolieKy/IsIpHbIEe COeJUHEHHS

OcHOBHbBIE TOHSTHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIUHEHHI: MOHOMEp, IMOJIUMEpP, CTPYKTYpHOE
3BEHO, CTENEHb [MOJMMEpU3AIMK, CpelHss MoJeKyasipHas Macca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJIMMEPHU3alusl U MOJTUKOHICHC Al

DKclepUMEeHTalIbHbIE METOAbl M3y4eHMs] BEUIECTB M WX MPEBPALECHUI: O3HAKOMJIEHHE ¢ 00pa3lamu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIJACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBA3H.

Peanuzanuss MeXIpeaIMETHBIX CBA3€M NpU  M3yyeHUM opraHudeckoil xumuu B 10 kiacce
OCYILECTBIIICTCSl UY€pe3 HCIOJIb30BAHME KaK OOLIMX ECTECTBEHHO-HAYYHBIX IOHSATHH, TaKk W TOHATHH,
ABJIAIOIIUXCSA CUCTEMHBIMU JJIS1 OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOwre ecTeCTBEHHO-HAay4HbIE MOHSTHA: ABICHHUE, HAY4YHbIM (DAKT, rMIOTE3a, 3aKOH, TEOPHsl, aHAIIU3,
CHHTE3, KJIaccu(uKaIys, IepuoAUIHOCTh, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJEIMPOBaHHE.



®dusnka: mMarepus, SHEprus, Macca, aToM, IEKTPOH, MOJIEKY/a, SHEPreTUUECKUI ypOBEHb, BELIECTBO,
TeNno, 00bEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3NYECKUE BETMUMHBI U €IMHUIBI UX U3MEPEHMUSL.

buonorus: xnerka, opranusm, 6uochepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOJIOTHUECKU
aKTHBHBIE BellecTBa (OCJIKH, YIIIeBOIBL, )KUPBI, PEPMEHTHI).

I'eorpadust: MuUHEpabl, TOPHBIE TOPOJBI, MIOJIE3HBIE HCKOMIAEMbIE, TOIUTMBO, PECYPCHI.

TexHomorusi: THILEBbIE MPOAYKTH, OCHOBBI pAIlMOHAJIBHOTO IUTaHHS, MOIOIIKME CPEICTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHUE MPenaparhl, MaTepuabl U3 HCKYCCTBEHHBIX U CUHTETHUECKUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHMH

XUMHUECKUH 37IeMEHT. ATOM. SIipo aroMa, U30TOMbI. DIEKTPOHHAsE 0007104Ka. DHEPreTHIECKHE YPOBHH,
MOAYPOBHU. ATOMHBIE OpOWTanU, S-, p-, d- smemMeHThl. OCOOEHHOCTH pacIpenesieHus] SIEKTPOHOB II0
opOUTaNISIM B aTOMax JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTypalys aTOMOB.

Ilepuonnueckuii 3akoH U Ilepuonuueckas cucrema xumudeckux ieMeHToB [[. M. Mengneneesa. Ca3b
nepuoanyeckoro 3axkoHa u Ilepuoguueckoit cucrembl xumuueckux anmemeHtoB JI. M. MeHnpeneeBa ¢
COBPEMEHHOW TEOpUEH CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XMMUYECKUX JJIEMEHTOB H
00pa3yeMbIX UMHU MPOCTHIX M CIOXHBIX BEHIECTB IO IPYIIaM U NepruojaM. 3HaYeHNEe MEPUOJMUECKOTO 3aKOHA
B Pa3BUTUU HAyKH.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. Buabl XuMHUUYecKkoW CBS3M (KOBaJCHTHasl HEIOJIpHAs U
NoJIsipHasi, MOHHAsl, MeTandeckas). MexaHuzMbl 00pa30BaHUs KOBAaJEHTHON XMMUYECKOHN CBSI3U (OOMEHHBIH
U JIOHOpHO-aKLENTOpHbIH). Bomoponnas cBsa3b. BaneHTHOCTh.  DnekTpooTpuuarenbHocTh.  CTeneHb
okuciieHus1. IoHbI: KaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYISIPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOEHMSI. 3aKOH IIOCTOSTHCTBA COCTaBa BEIECTBA. THIIbI
KPUCTAJUNINYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEILIECTB OT THUIIA KPUCTAJUIMYECKOM PEIIETKH.

[TonsiTre o nqucnepcHbIX cuctemax. VICTUHHBIE U KOJIJIOWJHBIE pacTBOpbl. MaccoBast 101 BEIlleCTBa B
pacTBope.

Knaccudpukanus  HeopraHuueckux coequHeHuil. HomeHkiaTypa  HEOpraHMYeCKHMX  BELIECTB.
I'enetnueckas CBSA3b HEOPraHUYECKUX BELIECTB, IPUHAJIEKAIINX K PA3INYHBIM KIaccaM.

Xumunyeckas peakuus. Knaccuduxanuss XMMHUYECKUX peaklUil B HEOPraHWYECKOW U OpraHMYeCcKOM
XUMHH. 3aKOH COXPAHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHMs U NPEBPALLEHUS DHEPTUU NPU XUMUYECKUX
peakuusx.

CkopocTh peakuuu, €€ 3aBHCHUMOCTb OT pa3iuuHbIX (hakropoB. OOpartumble peakiuu. XUMHYECKOe
paBHOBecHe. PaKTOpBI, BAUAIOLINE HA COCTOSIHUE XUMUUecKoro paBHoBecus. [Ipunnun Jle larense.

OnexTponutuyeckas auccouuanus. CunbHble W ciaOble 37eKTpoiauThl. Cpena BOIHBIX PacTBOPOB
BEIIECTB: KUCasl, HeUTpasibHas, IeJ0YHAs.

OKHCANTENEHO-BOCCTAHOBUTENbHBIE PEAKIIUU.

DKClepUMEHTAlIbHbIE METOJbl H3Y4YEHHs BEUIECTB U MX IMpPEeBpalleHHUI: JeMoHCTpanusi Taliui
«Ilepmognueckast cucrema xumuueckux onemeHtoB J[. M.  MeHnneneeBa», u3yueHHE MoJENEH
KPUCTAJUIMYECKUX PEETOK, HaONIOEHUEe M ONHMCAHWE JEMOHCTPAlMOHHBIX U J1a0OpaTOpPHBIX OIBITOB
(paznokeHue NnepoKcHua BOAOPOAA B MPUCYTCTBUM KaTajau3aTopa, ONpPEAE/IEHUE CPEabl paCTBOPOB BEILECTB C
MIOMOIIBI0 YHUBEPCAJIBHOTO MHIMKATOPA, PEAKIMU HOHHOTO OOMEHa), MpOBEICHHE MPAKTUYECKOM pabOoThI
«BnusiHMe pa3nu4HbIX (AKTOPOB HA CKOPOCTh XUMHUECKON PEaKLIUm».

PacuérHrle 3agaun.



Pacuétbl mo ypaBHEHHSIM XUMHUYECKUX PEAKIMA, B TOM YUCIE TEPMOXUMUUYECKUE PACUEThI, PACUETHI C
HUCIIOIb30BaHUEM MOHSTHS «MaccoBas J0JIs BEIIECTBAY.

Heoprannyeckasi Xumus

Hemeramnel. [lonoxenue HemeramwioB B Ilepuonuueckod cucremMe XuUMUYECKHX avieMeHToB [[. .
MenneneeBa u 0COOEHHOCTH CTpOCHHS aTOMOB. DHU3MYeCKUEe CBOWCTBA HEMETAIIIOB. AJUIOTPOIHS HEMETAIIOB
(Ha mpuMepe Kucaoposa, cepsl, pocdopa u yrieposaa).

XHWMHYECKHE CBOMCTBA BaXXHEHIIUX HEMETAUIOB (TallOTeHOB, cephl, a3ora, docdopa, yriepomga u
KPEMHHS) U UX COCTMHEHHUH (OKCHIOB, KHCIOPOICOAEPKAIIMX KUCIIOT, BOJOPOIHBIX COCTUHEHUN).

[IpumeHeHne BaKHEHUIIIUX HEMETAUIOB M UX COCTMHEHUN.

Meramnbl. I[lonoxxkenne wetamwioB B Ilepuogumyeckoit cucrtemMe xumMuueckux smemeHtoB J[. U.
MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000J0YEK aroMoB MeTauioB. OOmme dusnyeckue
cBoiicTBa MeTasuioB. CIUIaBbl METAIIOB. DNEKTPOXUMUYECKUM sl HATPSHDKEHUN METaJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIUX METAJUIOB (HAaTpuid, Kajlui, KajablUi, MarHui, aJlOMHUHHUM, HUHK,
XPOM, 5KeJIe30, Me/Ib) U UX COCAMHECHHUIA.

OO61ue cnocoObl noay4yeHus: MeTaioB. [IpuMeHenrne MeTalioB B ObITY U TEXHHKE.

DKCHepUMEHTaIbHbIE METOABI U3yUEHHUs BEIIECTB U UX IPEBPAILECHUN: U3yYeHHE KOJUIEKINH «MeTalibl
W CIUTaBbI», OOpa3lOB HEMETA/UIOB, PEIICHHE SKCIICPUMEHTAIBHBIX 3a1a4, HAONIONCHWE W OIHCAHHE
JIEMOHCTPAIIMOHHBIX M JIA0OPAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA AIOMHHHS C PacTBOPAMH
KHCJIOT M IIeJI0YeH, KaueCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJLIOB).

PacuérHblie 3a1a4mn.

Pacuérel macchl BemecTBa uiim 00bEMa ra3oB Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe WIH 00BEMY
OJTHOTO W3 Y4YaCTBYIOIIUMX B PEAKIIMU BEIIECTB, pacy€Thl Macchl (00bEMA, KOJTUYECTBA BEIIECTBA) MPOIYKTOB
peaKIu, €CJIM OTHO U3 BEIIECTB UMEET IPUMECH.

XuMHS 1 )KHU3Hb

Pone xumMum B oOecrieueHUU HSKOJOTHYECKOM, IHEPreTUYECKOW M TMHUIIEeBON O€30MacHOCTH, Pa3BUTUU
MeauuuHbl. [IoHATHE 0 HAyYHBIX METOJaX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIHil.

[IpencraBienust 06 00X HAYYHBIX MPUHITUIAX TPOMBIIUICHHOTO MOJTYYeHUS BaKHEHIIINX BEIIECTB.

UYenoBek B MHUpe BEIISCTB U MAaT€pUAJIOB: BOKHEHIIIME CTPOUTENIbHBIE MaTepuajbl, KOHCTPYKIIMOHHBIE
MaTepualibl, KPacku, CTEKJI0, KepaMHKa, MaTepHaybl JJIA SJICKTPOHUKH, HAHOMATepHUallbl, OPTaHHUYECKUE M
MUHEpaJbHbIE YT0OpEHNS.

XuMHST ¥ 370pOBbE YEJIOBEKAa: IMpaBWja MCIOJb30BAaHUS JICKAPCTBEHHBIX IperaparoB, IpaBuia
0€30macHOT0 MCTOIb30BaHUS MPENapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HHU.

MexnpeiMeTHbIE CBA3H.

Peanm3zanus MexXmnpeaMETHBIX CBsI3€d NpHU M3YYeHMHM OOIeld W HeopraHuyeckoi xumuu B 11 kmacce
OCYIIECTBIIIETCS Yepe3 HCIONb30BaHNE KaK OOIIMX ECTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TOHSATHH,
SIBIISIFOLIUXCS CUCTEMHBIMU JUIs1 OTAENBbHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecCTeCTBEeHHO-HAyYHBIC TOHSATHS: HAyYHBIH (DaKT, THUIIOTE3a, 3aKOH, TEOpHs, aHAJIW3, CHUHTE3,
KJ1accuukanys, nepuouIHOCTh, HAOIIOIEHNE, SKCIIEPUMEHT, MOJICTTMPOBAHNE, U3MEPECHHUE, SIBICHHE.

dusnka: Marepusi, SHEPrus, Macca, aToM, JEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOII, PATMOAKTUBHOCTbD,
MOJIEKYJa, YHEPTETUYECKUI YPOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIeCTBa, (pu3nyeckue
BEJIMYMHBI U €IUHULIBI UX U3MEPEHUS], CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTema, ouocdepa, Makpo- U MUKPOIIEMEHTHI, BUTAMUHBI, 00MEH
BEILIECTB B OPraHu3Me.

I'eorpadus: MuHEpabl, TOPHBIE TOPOJIBI, TIOJIE3HBIE UCKOIIAEMBIE, TOTLTUBO, PECYPCHI.

TexHOI0rus: XUMHYECKasi TPOMBIIIIEHHOCTh, METAJUTYprus, IPOU3BOACTBO CTPOUTEIIBHBIX Marepuaos,
CETHCKOXO3SHMCTBEHHOE MPOM3BOACTBO, IMHINEBAsi MPOMBIIICHHOCTh, (apMalleBTHUECKasi MPOMBIIIICHHOCTD,



MPOM3BOACTBO KOCMETHYECKUX IpPEenaparoB, MPOU3BOACTBO KOHCTPYKLHMOHHBIX MaTepUajioB, AJIEKTPOHHAS
MIPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA INTPOTPAMMBI 110 XUMHUHU HA BA30BOM
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpPeOOBaHHS K pe3yIbTaraM OCBOCHHS OOYYarOUIUMHUCS IPOTpaMM
cpenHero oOuiero oOpa3oBaHMsl (JIMYHOCTHBIM, METANpeAMETHBIM M IpeaMeTHbIM). HaydHo-MeToanueckoit
OCHOBOI A1 pa3pabOTKU IJIAHUPYEMBIX PE3yIbTaTOB OCBOSHUS MPOrPaMM CpelHEro ooIero oopa3oBaHUs
SIBJISIETCS] CUCTEMHO-/I€ATEIIbHOCTHBIN MOJIXO/I.

B cooTBeTcTBUU € CHUCTEMHO-IEATEILHOCTHBIM IOAXOJOM B CTPYKTYpE JHUYHOCTHBIX PE3YJIbTAaTOB
OCBOCHHSI TpeAMeTa «XUMHs» Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS BBIICICHBI CIEAYIONIHNE
COCTABJISAIOLIHE!

OCO3HaHHE 00YUYaIOIUMUCS POCCUNUCKON IPAXKIAHCKON MACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSATEJIbHOCTU U CaMOONPEIEIICHUIO;

HaJM4rie MOTUBALMU K O0YYEHHIO;

[eJICHAIIPaBIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH U
HMCTOPUYECKUX TPATUIIMK 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOyYaromMXcs PYKOBOJICTBOBAThCS B CBOCH AEATEIHHOCTH IIEHHOCTHO-
CMBICJIOBBIMH YCTAaHOBKAaMHU, MTPUCYIIUMHU LIETOCTHON CUCTEME XUMHUECKOTO 00pa30BaHMS;

HaJM4Yue TPABOCO3HAHUS DSKOJOTHYECKOW KYIBTYphl W CIIOCOOHOCTH CTaBUThb I€JIM W CTPOUTH
KU3HEHHbBIC IJIaHBI.

JIM4HOCTHBIE pe3ydbTaThl OCBOCHUSA Npeamera «XHUMHs JIOCTHUTAIOTCI B EIUHCTBE YUeOHOU W
BOCIIUTATEIBHON AEATEIBbHOCTH B COOTBETCTBUU C T'YMaHUCTHYECKUMH, COLIMOKYJIBTYPHBIMH, IYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU M HUJ€aTaMH POCCUUCKOTO TPa)KTaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOPMaMH W TIpaBWJIAMH TOBEJEHHUSA, CHOCOOCTBYIOIIMMHU TIPOIIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHS H
HPaBCTBEHHOTO CTAHOBJICHUS JTMYHOCTHU OOYJArOIITUXCS.

JIMYHOCTHBIE pPE3YAbTaThl OCBOCHUS TMpeAMeTa «XHUMHS» OTPaKalT CHOPMHUPOBAHHOCTH OMBITA
MO3HABATEIFHON U TPAKTUYECKOM NEATEIbHOCTA OOYYArOIIMXCA IO pealn3allid MPUHATHIX B OOIIECTBE
IIEHHOCTEN, B TOM YUCJIE B YaCTHU:

1) rpamIaHCKOro BOCIMTAHUSA:

OCO3HAHMS OOYYAIOUTUMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, YBa)XKEHUS K 3aKOHY U
MPaBOMOPAJIKY;

MIPEACTABICHUS O COIUATIBHBIX HOPMax M MPAaBUIIAX MEXIMUYHOCTHBIX OTHOLLIEHUN B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JESITEIBHOCTU TMPHU CO3AAHUHM YYEOHBIX MPOEKTOB, PEIICHUHU
y4eOHBIX ¥ MO3HABATEIIbHBIX 3a/1a4, BBITIOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CrIOCOOHOCTH MMOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY M apT'YMEHTHI IPYTHUX MIPU aHATH3e
Pa3IMYHBIX BUJIOB YU€OHOU €SI TEIIbHOCTH,

2) IaTpHOTHYECKOT0 BOCIIUTAHUSA

LIEHHOCTHOI'O OTHOUIEHUS! K UCTOPUUECKOMY U HAYyYHOMY HACIIEANI0 OT€YECTBEHHON XUMUU;

YBOKEHUS K TPOIECCY TBOPUECTBA B O0OJACTH TEOPUU U TPAKTUYECKOTO TPUMEHEHUS XUMUH,
OCO3HAHHSI TOTO, YTO JOCTM)KCHUS HAyKH €CTh pEe3ylIbTal [UIUTENbHBIX HAOMIOACHUN, KPOMOTINBBIX
9KCIIEPUMEHTAIIBHBIX IOMCKOB, IOCTOSHHOIO TPY/la YUEHBIX U PAKTHKOB;

MHTEpeca W TO3HABATENbHBIX MOTHBOB B MOJYYEHHH W MOCIEAYIOUIEM aHaiu3e HHPOopMaluu o
MIEPENIOBBIX TOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMUU;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMUS, ITUUECKOTO MTOBEICHUS;

CIIOCOOHOCTU OLCHMBATh CHUTYallUH, CBA3aHHbIE C XMMHUYECKHMMM SIBICHUSMH, U IPUHUMATh
OCO3HAHHBIE PELICHUs], OPUEHTUPYACh Ha MOPaIbHO-HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHMBATh CBOE IOBEACHHME U MOCTYIKM CBOMX TOBAPUILEH C MO3ULUN HPABCTBEHHBIX U
IIPaBOBBIX HOPM M OCO3HAHUE IOCIIEACTBUM ITUX ITOCTYIIKOB;

4) popmMupoBaHusi KyJIbTYpPbl 310POBbS:

MOHMMAaHMsI LIEHHOCTEH 3710poBoro u Oe3omacHoro o0pasza XKU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY H IICUXUYECKOMY 310POBbIO;

COOJIFOZICHHS TIPaBWIJI OE30MACHOTO OOpaleHHs C BEIIECTBAMH B OBITY, TOBCETHEBHOW XU3HU U B
TPYAOBOM JEATEIBHOCTH;

IIOHMMaHMsI LEHHOCTH NPaBWI HHAWBUAYAJIBHOTO M KOJUIEKTUBHOIO O€30I1aCHOrO IOBEJCHMSA B
CUTyalUsIX, yTPOXKAIOIINX 340POBbIO U JKU3HU JIIOAEH;

OCO3HAHMs MOCJIEACTBUNA W HENPUATUS BPEIHBIX NMPHUBBIYEK (YHOTPeOJIEHUS aJKOroisl, HapKOTHUKOB,
KypeHUs);

5) TpynoBOro BoCnMTaHUA:

KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKON EATEIFHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPUECKOW U APYTUX BUJIAX JIEATEIbHOCTH;

YCTaHOBKM Ha aKTMBHOE Y4YacTHE B PEIICHWH NPAaKTUYECKHMX 3aJa4 COLMAJIbHOM HalpaBiIEHHOCTH (B
paMKax CBOEro KJiacca, IIKOJIbI);

UHTEepeca K IPAaKTUYECKOMY M3YYEHHUIO Npodeccuil pa3iuyHOro poja, B TOM 4YMCJIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HAHU 110 XUMUU;

YBAKEHUS K TPYLY, JIIOJSAM TpyAa U pe3ylbTaraM TPYIOBOU JEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY MHJIMBUIYaJbHOM TpaeKTopun oOpa3oBaHusi, Oymyuieit
npodeccun M peanu3aluu  COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEN K XMMHH, UHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3xo0/10rMYecKOro BOCIIMTAHUS:

HKOJIOTUYECKH 1€J1IeCO00pa3HOro OTHOIIEHUSI K MPUPOAE, KaK MCTOUHUKY CYIIECTBOBAHHUS JKU3HU Ha
3emie;

MIOHUMaHMsl II00AJIBHOTO XapakTepa SKOJOTMUYECKUX MpoOiIeM, BIUSHHUS SKOHOMHYECKHUX IPOLECCOB
Ha COCTOSIHME NTPUPOIHOMN U COLIMAIIBHOM CpENbI;

OCO3HAHMs HEOOXOIMMOCTH HCHOJb30BAHUS JOCTHKEHUH XMMHUU JUIS pELIEHHs BOIPOCOB
PaIMOHaIBLHOTO TPUPOIOTIONH30BAHNUS;

AKTHBHOTO HEINpUATUA JCHCTBUN, NPUHOCIIIMX BpEA OKPYKAKOIIEH HPUPOAHOW Ccpene, yMEHUs
MIPOrHO3UPOBAaTh HEOJArONpPHUATHBIE HKOJIOTMYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX JEHCTBUA U
MpeoTBpallarh ux;

HaJW4us Pa3BUTOIO 3KOJOTMYECKOIO MBILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, ONBITA JEATEIBHOCTH
9KOJIOTUYECKON HAIpaBIEHHOCTH, YMEHUS PYKOBOACTBOBAThCSI MU B NIO3HABATEIbHOW, KOMMYHUKAaTUBHOU U
COLIMAJIBHOW MPAKTUKE, CIOCOOHOCTH U YMEHMSI aKTUBHO IPOTUBOCTOSTH UAE€0JIOTUN XeMo(hoOuu;

7) HEHHOCTH HAYYHOT'0 O3HAHMSA:

c(OpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U
00II1eCTBEHHOM MPAKTUKH;

IIOHMMaHMsl creUU(UKA XMMUU KaK HayKd, OCO3HaHUS €€ posin B (POPMUPOBAHMM PALOHAIBHOIO
HAy4YHOTO MBIIICHUS, CO3/aHUHU LEJIOCTHOTO NPEACTABIECHUS 00 OKpYXAalolleM MHUpPE KaKk O €IUHCTBE
OPUPOABI M YEJIOBEKa, B IMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHHH MPOoOJIeM COXpaHEHHs
IIPUPOTHOTO PAaBHOBECHSI;

yOS)KIEHHOCTH B 0COOON 3HAUMMOCTU XUMUH JIJIs1 COBPEMEHHON IIUBIIIM3AIMH: B €€ TYMaHHUCTUYECKOM
HANpaBJIEHHOCTH U BAXHOW POJIM B CO3/aHUM HOBOM 0a3bl MarepuaibHON KYIbTYpHI, pEIICHUH ITI00aTbHBIX



npo0JaeM YCTOHYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOW, SHEPreTUUYECKOM, MUIIEBOM U KOJIOTMUYECKOM
0€30IacHOCTH, B PAa3BUTHM MEIHUIMHBI, OOECIEUEHUH YCIOBUH YCHEIIHOTO TpyJa U SKOJIOTMYECKH
KOM(OPTHOH JKU3HU KaKIO0I0 YieHa 00IecTBa;

€CTECTBEHHO-HAYyYHOH I'PDAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IO3HAHHSA, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTHM HCIOJIb30BaTh IOJy4aeMble 3HAHUSA JI aHaIu3a M OOBSCHEHHUs
SBJICHUHA OKPY)KAIOLIEro MHpa M TNPOUCXOIAIIMX B HEM M3MEHEHHMH, YMEHHUs JenaTh OOOCHOBaHHbBIE
3aKJIIOYEHUS] HA OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JNAaHHBIX C LENbI0 MOJYYEHHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTENIBHO HCIIOIB30BATh XUMHUECKUE 3HAHMS ISl pEIICHHsI TPOOJIEM B peaibHbIX
KU3HEHHBIX CUTYaLUAX;

MHTEPECA K I03HAHUIO U UCCIIEOBATEIIBCKOM NEATENbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpEephIBHOMY OOpa30BaHHIO U CaMOOOPa30BaHMIO, K AKTUBHOMY
MOJIy4EHHUIO HOBBIX 3HAHUH [0 XMMUU B COOTBETCTBUHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

HHTepeca K 0COOCHHOCTSIM Tpy/ia B pa3InYHbIX cepax npodeccuoHanbHON e TeIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaTbl OCBOCHHUS y4eOHOTO mpeamMera «XUMus» Ha YPOBHE CPEIHEro oOIero
00pa30BaHUS BKJIFOYAIOT:

3HAYUMBIC JJISL (i)OpMPIpOBaHI/IFI MHPOBO33PCHUA OGy‘I&IOHII/IXC?I MCKIUCHUITIIMHAPHBIC
(MexXmpenMeTHbIe) OOIIeHAayYyHbIe MOHATHS, OTPAXAIONIME LEJIOCTHOCTh HAy4YHOM KapTUHBI MUpa U
crenu(uKy METOIOB IMO3HAHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIHUS,
SBIICHUE, TPOIECC, CHCTEMa, Hay4HbI (aKT, MPUHINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
HCcleI0BaHNe, HabIIoIeHue, U3MEepEHHUE, SKCIIEPUMEHT U APYTHUE);

YHUBEpCalbHble yueOHble JelcTBHS  (ITO3HABaTelIbHbIE, KOMMYHMKAaTHUBHbBIE, PETYISTUBHBIE),
obOecrieunBaromue (GopmupoBaHue (PYHKIIMOHAIBHOW TPAMOTHOCTH H  COIMAIBHONW  KOMIIETEHIIMU
00yJarommxcs;

CrIOCOOHOCTh OOYYAIOIIMXCS HMCIIOJIb30BaTh OCBOEHHBIE MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE
3HAHUA U YHUBEpCAIbHbIE Y4eOHbIE IEHCTBUS B TIO3HABATEIHHOW U COLIMATLHON MTPAKTHKE.

MetanpeaMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJICHIE YHUBEPCAILHBIME Y4eOHBIMH MTO3HABATEIHHBIMH,
KOMMYHHUKAaTUBHBIMHU U PETYIATUBHBIMU JIEHCTBUSMHU.

OBi1aieHHe YHHBEPCAJbHBIMH YUeOHBIMH MO3HABATEJIbHBIMH AeHCTBUSIMM:

1) 6a3oBble JJorMYecKue AeCTBUSA:

CaMOCTOSITENIbHO (DOPMYIIMPOBATh M aKTyaJU3HPOBaTh MPOOJIEMY, BCECTOPOHHE €€ paccMaTpuBarh;

ONpeaAciAThL LCIW ACATCIBHOCTH, 3aaaBasd HapaMETpbl MU KPUTCPHUH HX OOCTHIKCHHUA, COOTHOCHUTH
PE3YIBTAThI ACATCIBHOCTH C IIOCTABJIICHHBIMHA LCIIAMU,

HCIIOJIB30BaTb IpHU OCBOCHUU 3HAaHUU HpI/IéMLI JIOTUYCCKOTO MBIINUJICHUA — BBIACIIATH XAapPaKTCPHBIC
MPU3HAKK TOHATHM M yCTaHABIMBAaThb HUX B3aMMOCBS3b, HCIIOJIB30BaThb COOTBETCTBYIOIIME TMOHSTHS IS
OOBSICHEHHS OT/ICbHBIX (DAKTOB U SIBICHUM;

BBIOMpATh OCHOBAHMSI U KPUTEPUH IS KIACCU(UKAIIUHU BEIIECTB U XUMUUECKHUX PEaKIIHiA;

yCTaHABIUBATh MPUYMHHO-CIICACTBEHHBIE CBSI3U MEX]y U3YYaeMbIMU SIBICHUSIMH,

CTPOUTH JIOTUYCCKHUE PaCCYKIACHUA (I/IHJIYKTI/IBHI)IG, JACAYKTHBHBIC, II0 aHaJIOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTHU U MPOTUBOPEUHS B paCCMaTPUBAEMBIX SIBJICHUSIX, (POPMYIUPOBATH BHIBOABI U 3aKIIOUEHUS;

MPUMEHSTh B TMpOIeCCe MO3HAHUSA, WCIOIb3yeMble B XMMHHU CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBaTh MOJENbHBIE TPEACTABICHUS — XUMHUYECKUW 3HAK (CHMMBOJI) 3J€MEHTa, XHUMHYecKas
¢dopmyna, ypaBHEHHE XMMUYECKOM peakIu — MPH pEIIeHUH Y4eOHBIX MO3HABATEIbHBIX U MPAKTHUECKUX
3aaa4, MNPUMCHATH HAa3BAHHBIC MOACJIBHLBIC TMMPCACTABICHHUA [JISI BBIABJICHUA XApPAKTCPHBIX IIPU3HAKOB
HN3Yy4aCMbIX BCUICCTB U XUMHNYCCKUX peaKuHﬁ.

2) 0a30BbIe HCCIEN0BATEIbCKHE TeHCTBUSA:



BJIa/IETh OCHOBAMHU METO/I0B HAy4YHOTI'O MIO3HAHUS BELIECTB U XUMUYECKUX PEAKLIU;

dbopMynupoBaTh LEMM M 3aJa4d HCCIEIOBAHHUS, WCIOJIb30BaTh IOCTABICHHBIE M CAMOCTOSTEIHHO
c(OpMYIUPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI AJIs (POPMUPOBAHUS TMIIOTE3bI
10 IIPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMbIX CYXJICHUI;

BJIAJICTh HaBBIKAMU CaMOCTOSITEIbHOIO IUIAHUPOBAHMS U IMPOBEIECHUS YUEHUYECKUX SKCIEPUMEHTOB,
COBEpPILICHCTBOBaTh YMEHMs HaOI0gaTh 3a XOAOM IIPOLECcCca, CaMOCTOATENBHO IPOrHO3UPOBATh €ro
pe3ynbTar, (GOpMyaHpoBaTh OOOOIIEHUS ¥  BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH  PE3YJbTATOB
WCCJICIOBAHUSI, COCTABIIATH 00OCHOBAHHBIN OTYET O MPOJIEIIAHHOM padoTe;

NpUOOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATENbCKOW M TPOCKTHOH AEATENbHOCTH, IPOSBISTH
CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOAOB pELICHHS MPAKTHYECKUX 3ajad,
IIPUMEHEHUIO PA3JIMYHbBIX METOOB [103HAHUSI.

3) paGora ¢ undopmanueii:

OPUEHTUPOBATbCA B PA3JIMYHBIX MCTOYHHMKAX HHGPOpMauu (Hay4HO-HOMYNsSIpHas JMUTEpaTypa
XMMHUYECKOTO CO/IEp’KaHUs, CIpaBOYHbIE IocoOus, pecypcbl MHTepHeTa), aHANIM3UPOBaTh WHGOPMALUIO
pasnuyHbBIX BHJOB U (OpM  IpPEACTaBICHUS, KPUTUYECKH OLEHMBAaTh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTH;

(bopMynUpOBaTh 3ampOCHl U MPUMEHSTH PAa3JIMYHbIE METOIBI MpPU TIOMCKE U OTOOpe HH(OpMAIHH,
HEOOXOIMMOM ISl BBITOJTHEHUST yIeOHBIX 33124 OTIPEIeIEHHOTO THIIA;

npUOOpeTaTh OIBIT WCIONB30BAaHMUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH M Pa3IHMYHBIX
MIOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIbHYIO (OpMY MpeAcTaBiIeHUs HUHPOpMAMM (CXeMbl, rpadukw,
JMarpaMMbl, TaOIULbl, PUCYHKH U JPYTHE);

UCIONb30BaTh HAy4HbIM $3BIK B KauecTBE CpEACTBA NpU padoTe C XUMHUECKOH HH(pOpPMaIUei:
MIPUMEHSTh MEXIPEeAMETHbIE (PU3NYECKUE U MaTeMaTUYeCKNUe) 3HaKU U CUMBOJIBL, (hOpMYyJIbl, aOOpeBHaTyphl,
HOMEHKJIaTYpY;

HCIOJIb30BaTh U MPEe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HAIVISTHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHUKATUBHBIMH 1€ CTBUSIMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CY1aeMOi TeMbl B XOJ€ AMAJIora U/UIU JUCKYCCHUHU, BBICKAa3bIBaTh
uzaeu, GopMyIMpOBaTh CBOM MPEIOKEHHSI OTHOCUTEIBHO BBIIIOIHEHUS NMPEIOKEHHOHN 3a1a4u;

BBICTYNaTb ~ C  IPE3EHTAlUEd  pe3yabTaroB  IO3HABATENBHOM  AEATEIBHOCTH,  IOJYyYEHHBIX
CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHMKAaMHM IIPU BBINOJIHEHUHM XWUMHUYECKOTO JSKCIEPHUMEHTA,
MPAaKTUYECKOM paboThl MO MCCIEIOBAHUIO CBOMCTB M3ydaeMbIX BEILIECTB, peali3aluu y4eOHOrO MpOeKTa U
(dbopMynHpoBaTh BBIBOABI MO pe3yjibTaTaM IMPOBEAEHHBIX HCCIEIOBAHUA MYTEM COINIACOBaHUS IMO3ULUN B
X071€ 00CYXIeHUSI 1 0OMEHa MHEHUSIMH.

Ogi1aieHHe YHHBEPCAJbHBIMH PeryIsiTHBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIHO IJIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATENBHYIO JESATENIbHOCTD, OMpeness eé
HeJM U 337a4d, KOHTPOJIMPOBATH U IO Mepe HEOOXOIMMOCTH KOPPEKTHUPOBAThH IpeiaraéMblii alrOpUTM
JeWCTBUI TpPU BBINOJIHEHUH YYEOHBIX W HMCCIEOBATENLCKUX 3a/ad, BbIOMpaTh Haubojee 3(PQPEeKTHBHBIHI
crnoco0 MX PeLIeHUs C yIETOM MOIyUYEHHs] HOBBIX 3HAHUH O BEIECTBAX M XUMHUECKUX PEaKIIHIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH E€ATEIbHOCTH HA OCHOBE CaMOAHaJIN3a U CAMOOLICHKH.

INPEJMETHBIE PE3YJIBTATBI
10 KJIACC
IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTPaXaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKON COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa, POJIM XUMHUHU B TTO3HAHUH SBJICHUA TPUPOJBI, B (HOPMUPOBAHUN MBIIIUICHUS U KYIBTYpPBI JIMYHOCTH, €€



(YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOMUMOW JJisi PEIICHUs TMPAKTUYSCKUX 3aJad U IKOJIOTUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 30POBBIO U IPUPOAHOM Cperie;

BJIAJCHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJATaIOIIME IOHATUSA
(XMMUYEeCKUH  DIIEeMEHT,  aTroM,  DJJeKTpoHHas  o0oJiouka  aroma,  MOJIEKyJa,  BaJIEHTHOCTb,
AIIEKTPOOTPULIATEIIBHOCTh, XUMHUUECKasl CBA3b, CTPYKTYpHas opmyna (pa3BEpHyTasi U COKpalIEHHAas ), MOJb,
MOJISIpHasl Macca, MOJIAPHBIM 00bEM, yIIeponHbIi cKeneT, (yHKIMOHAIbHAs TpyIa, paaukaj, U30MepHs,
H30MEpBI, TOMOJIOTMYECKUHM psAJl, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA M a30TCOAEPXKALUE COEIUHEHUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOpHs
CTpoeHHUs opraHudeckux Bemects A. M. byTnepoBa, 3ak0H cOXpaHEHMsI MacChl BELLIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XUMUH; MUPOBO33PEHUYECKHIE 3HAHMS, JICKAIME B OCHOBE MOHUMAHUS IPUUYUHHOCTU U
CUCTEMHOCTH XHUMHYECKHUX SIBICHUH, (DaKTOIIOTUYECKUE CBEIACHUS O CBOWMCTBAaX, COCTaBE, MOJYYCHUU H
0€30M1acHOM HCIOJIb30BaHUM BA)KHEHIIMX OPraHUYECKUX BELIECTB B OBITY M MPAKTUUYECKON NeATEIbHOCTU
YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEepPHbIE TPU3HAKH TMOHITHH, YCTAHABIMBATh WX
B3aUMOCBSA3b, UCIIOIb30BaTh COOTBETCTBYIOIIME MOHATUSA IPU ONKMCAHUU COCTaBa, CTPOEHUS U MPEBpAIICHUI
OPraHN4YeCKUX COCIMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUN HUCIIOIH30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIJIsl COCTABIICHUS MOJICKYISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAMEHHOW) (HOPMY OPraHMYSCKUX BEIISCTB U YPABHCHHA XUMUYECKHX
peakInii, U3roTaBIMBaTh MOJEIA MOJIEKYJI OPTraHUYECKHX BEIIECTB IS MIUTIOCTPALMM WX XUMHYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABINUBATH MPUHA/ICKHOCTh U3YUYEHHBIX OPraHUYECKUX BEIIECTB IO
WX COCTaBYy M CTPOCHHUIO K OIpENeIEHHOMY KJacCy/Tpylie COeAWHEHUN (YIIIeBOIOPOIbI, KHCIOPOI H
a30TCOoEpXKAIIUE COCNMHEHUS, BBICOKOMOJEKYISIpPHbIE COEAMHEHMs), JaBaTb UM Ha3BaHHUS IO
cucremarnueckor HomeHkiarype (IUPAC), a Taxke NpHUBOAWTH TpPUBUAIbHBIE HA3BaHUS OTIENbHBIX
OpPraHMYECKUX BEUIECTB (3TUJICH, MPOMUJIIEH, alleTUIIEH, YTUIICHIJIUKOIb, NIHULEPUH, (eHoI, popManbaeru/,
alleTaJbJIeTu]l, MypaBbUHAs KHCJIOTA, YKCYCHas KHUCJIOTa, OJIEMHOBas KHUCIIOTA, CTEapUHOBAas KHCIOTA,
TJTI0K03a, (PpyKTO3a, Kpaxmall, IeJUII0I03a, TIIUITUH);

c(hOpMUPOBAHHOCTh YMEHUS OINpPENEATh BHABI XUMHUYECKOW CBSI3M B OPTraHUYECKUX COEAMHEHUSIX
(omMHapHBIE U KpPaTHBIE);

c(hOpMUPOBAHHOCTh YMEHHSI IPUMEHSTH TOJOKEHHUSI TEOPUH CTPOCHUSI OPTaHUYECKUX BellecTB A. M.
BbytnepoBa nnst 00ObsICHEHHS 3aBUCIMOCTH CBOMCTB BEHIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPaHEHHS
MaccChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUW XapaKTEPH30BaTh COCTaB, CTpOEHHE, (HU3WYECKHE W XHUMHYECKHE
CBOICTBA TUMUYHBIX MPEICTABUTENICH PA3TMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB (METaH, dTaH, ATHJICH,
MPOMWICH, areTwieH, Oyramuen-1,3, metunOyraamen-1,3, OEH30J, METaHOJN, ATAHOJ, STHJICHTJIUKOIb,
IMIEepuH, (EeHOJ, aleTaableru]l, MypaBbUHAs M YKCYCHas KHCJIOTHI, IVIIOKO3a, KpaxMmal, LeJUIioo03a,
AMUHOYKCYCHasi KHCJIOTa), WJUIIOCTPUPOBATh T€HETHYECKYI0 CBA3b MEXAY HUMHU YPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUECKHUX PEAKIHI C UCMOIB30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTEpHU30BaTh HWCTOYHHKH YIJIEBOJOPOIHOTO CBIPhS  (HE(TH,
MIPUPOJIHBIIA Ta3, YTOJib), CIIOCOOBI HX TIepepaboTKU U MPAKTUIECKOe MPUMEHEHNE IPOIYKTOB MepepadoTKH;

c(hOpMHPOBAHHOCTh YMEHUM MPOBOIUTH BBIUYMCIICHUS MO0 XUMHUYECKUM YPaBHEHMSIM (Macchl, 00bEMa,
KOJIMYECTBA HCXO/IHOTO BEIIECTBA MIIHM MPOJYKTA PEAKLIUU [0 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJTHOTO
U3 UCXOJIHBIX BEIIECTB UJIU MPOTYKTOB PEAKIUH);

c(hOpMUPOBAHHOCTh YMEHUN BIAJETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOAAX HAYYHOIO MO3HAHMUS,
UCIIONB3YEMBIX B XUMHUHM TPU U3yYEHUW BEIIECTB M XUMHUYECKUX SIBICHHH (HAONIONEeHUEe, H3MEpEHue,
AKCIIEPUMEHT, MOCIUPOBAHUE), UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJI MPUHATHS PELICHUI B
KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMECHEHHUEM;



c(OPMHUPOBAHHOCT, YMEHHMH COOMIOATh TMpaBHJA IOJb30BAHUS XUMHUECKOHW TMOCYIOW H
nabopaTopHbIM OOOPYIOBaHUEM, a TakXKe IMpaBuja oOOpalleHHs C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKLHUSAMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBINOJIHATh XUMHUECKUN HKCIIEPUMEHT (TpeBpaleHHs
OpPraHMYECKHUX BEIECTB IIPY HArpEeBaHUM, IOJIyYEHUE JTUJICHA W WM3YyYCHHE €r0 CBOMCTB, Ka4yeCTBEHHBIC
peakiy OpraHMYEeCKUX BEILECTB, JeHaTypalus OeJKOB NpH HarpeBaHUM, I[BETHbIE peakIUHU OEIKOB) B
COOTBETCTBHM C IpaBHJIAMH TEXHUKH O€30MacHOCTH NpU OOpALICHWH C BEIIECTBAaMU M JIAOOPATOPHBIM
000pyIOBaHUEM, MPEACTABIATh PE3YIbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (OpMEe 3alucCH ypaBHEHHM
COOTBETCTBYIOIIUX PEAKINI U (OPMYIHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YIBTATOB;

c(OpMHUPOBAHHOCTh YMEHHUH KPUTHUECKU aHAJIU3UPOBATh XUMHUYECKYI0 HMH()OPMAIHIO, MOIY4aeMyIO
U3 Pa3HBIX UCTOYHHUKOB (CpeICcTBa MaccoBoi HH(popMalu, IHTepHET U Ipyrux);

c(OpPMHUPOBAHHOCTb YMEHUH COOMIONATH MTPABUIIA HKOJIOTUYECKH 1I€JIeCO00pa3HOro MOBEJCHUS B OBITY
U TPYLOBOH JEATEIBHOCTH B LEJAX COXPAHEHUS CBOETO 370POBbsl M OKPYKAIOLIEH NPUPOSHON Cpensbl,
OCO3HABaTh OINACHOCTb BO3ACUCTBHUS HA JKUBBIE OPraHU3MbI OIPENEIEHHBIX OPraHUYECKUX BEILECTB,
noHuMas cmblica nokazarens [TJK, nmoscHaTe Ha mpuMepax crnocoObl YMEHBIIEHUS U MPEJOTBPALIECHUS UX
BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIs 00y4aroUIMXCcsl C OIPaHMYEHHBIMHU BO3MOXHOCTSIMU 37I0POBbSi: YMEHHUE NPUMEHSATh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/AaX ITIO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUM;

JUIS CIENbIX U cIabOoBUIAIIMX OOYYarOIIMXCS: YMEHHE MCIIOJIb30BaTh PEIbEPHO-TOUEUHYIO CHUCTEMY
ob6o3HaueHuit JI. bpaiins ans 3anucu XUuMu4eckux GopmyiL.

11 KJIACC

[IpeameTHBIC pe3yabTaThl 0OCBOEHUS Kypca «O0I1as 1 HeopraHuyecKasi XUMHs) OTPaKaroT:

c(hOpMHPOBAHHOCTh TPENCTABICHUM: O XUMUUYECKON COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa, POJIM XUMHH B TTO3HAHUU SIBJICHUH MPUPOJIBI, B GOPMUPOBAHUN MBIIUICHUS U KYJIBTYPhI JTUYHOCTH, €€
(YHKIIMOHATILHOM T'PaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUS MPAKTUUYECKUX 3a7a4 U IKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOAHOM Cperie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHWM, KOTOpas BKIIIOYAET: OCHOBOIIOJAraloIINe IOHATUSA
(XMMHUYECKUW 3JEMEHT, aToM, W30TOI, S-, p-, d- JIEKTpOHHBbIE OpOUTAIM arOMOB, MOH, MOJIEKYyJa, MOJb,
MOJISIDHBIA  00BEM, BaJEHTHOCTB, OJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCICHUS, XHMHYECKas CBS3b
(KoBaJieHTHas, HWOHHAs, META/NIMYecKas, BOIOPOMAHAs), KPUCTAIMYECKas pPEmIETKa, TUIBI XUMHYECKUX
peakiuii, pacTBOp, OJIEKTPOJUTHI, HEIIIEKTPOIUTHI, DIEKTPOJUTAYECKAs] JTUCCOIHAIUS, OKHCIUTENb,
BOCCTAHOBHTEIb, CKOPOCTh XMMHUYECKOW pPEaKIMh, XHUMHUUYECKOE PABHOBECHE); TEOPHUH MU 3aKOHBI (TEOpHUS
ANEKTPOJIMTUYECKOM AHccolManuu, nepuonndeckuii 3akoH [[. M. MenneneeBa, 3aKkOH COXpAaHEHUSI MacChl
BEII[ECTB, 3aKOH COXPAHECHHS WM TPEBPAIICHHS SHEPTHHM TMPH XUMHUYECKUX PEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEIKALIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTU U
CUCTEMHOCTH XUMHYECKHUX SBICHUH, (HaKTOIOTHYECKHUE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUU U
0€30MMacHOM UCTOJIb30BAaHUH BAKHEUIIIUX HEOPTAHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATETHHOCTH
YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISATH XapaKTepHbIE TPU3HAKU TIOHSATHUW, YCTAHABIMBATH WX
B3aUMOCBA3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE IOHATHS IPU ONUCAHWM HEOPraHWYECKHUX BEIIECTB U UX
MPEBPAILICHUI;

c(OpMUPOBAHHOCTh YMEHHM HCIOJIB30BaTh XMMHMUYECKYI0 CHMBOJHMKY IS COCTaBJIEHUS (OpMyI
BELIECTB U YPaBHEHMM XMMMUYECKHUX peakuui, cuctemarndeckyro HomeHkiarypy (IUPAC) u TpuBuanbHble
Ha3BaHUs OTAEJIbHBIX HEOPTAHMUECKUX BEIECTB (yrapHbIi ra3, YIJI€KUCIbIN ra3, aMMHuak, raiméHas U3BecTb,
Herami€Hasi U3BeCTh, MUThEBAs COJIA, TUPUT U IPYTHUE);



c(OpMUPOBAHHOCTh YMEHHI OMPEACTATh BaICHTHOCTh M CTETICHh OKUCJICHUS XUMUYECKUX AJIEMEHTOB
B COCAMHEHUSX paA3JIMYHOTO COCTaBa, BMJ XUMHUYECKOM CBsI3U (KOBAJIEHTHAsl, MOHHAs, MeETajIMyecKas,
BOJIOPOJIHASI) B COCAMHEHMSIX, THUIl KPUCTAJUIMYECKONM pEmETKH KOHKPETHOrO BellecTBa (aromHas,
MOJICKYJISIpHAs, HOHHAs, MeETa/UIMYecKas), XapakTep CpeAbl B BOJHBIX pacTBOpax HEOPraHUYECKUX
COCITMHECHHI,

c(OpMUPOBAHHOCTh YMEHHMH YCTAaHABIMBATh NPUHAMICKHOCTh HEOPraHMYECKUX BEIIECTB MO HX
COCTaBy K OMNpEAeNEHHOMY KJIAacCy/TpyIIe COCIWHEHUH (MPOCThIE BEIIeCTBA — METAIBI M HEMETaJlIbI,
OKCH/IbI, OCHOBAaHHUS, KHUCIOTBI, aM(OTEPHBIC THIPOKCHUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pPACKpPBIBaTh CMBICH Mepuoandeckoro 3akona JI. M. MenaeneeBa u
JEMOHCTPHUPOBATH €r0 CHCTEMAaTHU3UPYIONTYI0, OOBSICHUTEIBHYIO M IIPOTHOCTHYECKYIO (DYHKITUY;

c()OPMUPOBAHHOCTh yYMEHUW XapaKTePU30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB XHUMHYECKHUX
anemeHToB 1—4 nepuonos Ilepuonnueckoit cuctembl XxuMudeckux emeHToB . . MenaeneeBa, HCIOJIb3Ys
MOHATHUSL «S-, P-, d-3JEKTPOHHBIE OPOUTANMNY», «IHEPreTUYECKHE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHUS! CBOMCTB XMMHUYECKHMX 3JIEMEHTOB M MX COCAMHEHHUH Mo mepuonaMm u rpynmnam llepuoguueckoit
cucTeMbl xumudeckux snemeHToB J[. . Meneneena;

c(hOpMHPOBAHHOCTh yYMEHHH XapakTepu3oBarh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
HEOPraHUYeCKUX BEIIECTB Pa3IUYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE TCHETHUYECKOU CBS3H MEKITY
HEOPraHUYECKUMU BEIIECTBAMH C ITOMOIIBI0 YPABHEHHUM COOTBETCTBYIOIINX XUMHUUECKUX PEAKIU;

c(OpPMUPOBAHHOCTh YMEHUS KJIaCCU(DHUIIMPOBATH XUMHUYECKHUE PEAKIIUU IO Pa3IMIHBIM IPU3HAKAM
(4ucity U cocTaBy pearupyrollux BEUIECTB, TEIUNIOBOMY (G (HeKTy peakuu, N3MEHEHUIO CTEeNEHEe OKUCIIeHUs
AIIEMEHTOB, 00PAaTUMOCTH PEAKIINH, YYACTHIO KaTallu3aropa);

c(OpMUPOBAHHOCTh YMEHHUH COCTaBJISATh YpPABHEHUS pEAKUUNA Ppa3IUYHbIX THIIOB, IIOJIHBIE H
COKpaIIéHHbIE ypaBHEHUS PEaKIMii HOHHOTO OOMEHa, YYUTHIBAsl YCIOBUS, IPU KOTOPBIX 3TH PEaAKINHU HUIYT
JI0 KOHIIA;

c(hOpMHPOBAHHOCTh YMEHUM TPOBOJIUTH PEAKIUU, TOATBEPKIAIOIINE KAaueCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTAHMYECKUX BEIIECTB, PACIIO3HABATH OIMBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIINE B BOAHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUU PACKPBIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUil
MOCPEIICTBOM COCTaBIIEHUS AIIEKTPOHHOTO OajaHca STUX PEaKInid;

c(hOpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOW PEAKIUU OT Pa3IUYHBIX
(hakTOpoB; XapakTep CMEIIEeHUsS XMMHYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3ACHCTBUA
(mpunnun Jle larense);

c(hOpMHPOBAaHHOCTh YMEHUN XapaKTepU30BaTh XHMHYECKHE TMPOIECCHI, JIeKAIUe B OCHOBE
MIPOMBITIUICHHOTO TIOJyY€HHUsI CEPHOM KUCIOTHI, aMMHaKa, a TaKkkKe CPOPMUPOBAHHOCTH MPEACTABICHHUN 00
0OIIMX HAYYHBIX MPUHIIMIIAX U YKOJOTUUECKHUX MpoOIeMax XUMUUECKOTO TIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHUUM TPOBOAUTH BBIUMCIEHHUS C HMCIOJIH30BAHUEM TMOHSTHS «MaccoBasi JOJIS
BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKUX PEAKIUIX, MACCHl BEIIEeCTBAa WIIH
00béMa TrazoB IO W3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WM OObEMY OMHOTO M3 YYACTBYIOIIUX B
peakuuu BEIIeCTB, TEIUIOBOTO 3(ddekTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MAaCChl BEIIECTB,
MPEBPAIICHUS U COXPAHEHUS YHEPTUU;

chOpMHPOBAaHHOCTh YMEHUW COONMIOAATh TIpaBWja TIOJB30BAHHMS XWMHUYECKOW TOCYyIOW U
nmabopaTopHbIM  O00OpyIOBAaHWEM, a TakKe IpaBWia oOOpalieHuss C BEIEeCTBAMH B COOTBETCTBHU C
MHCTPYKLHUSMU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh U BBINOJIHATH XMMHMUYECKHH SKCIEPUMEHT (pa3iioKeHHe
MEepOKCUAa BOAOPOAa B MPUCYTCTBUM KaTajau3aTopa, OMpPEAENICHUE CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAITBLHOTO WHIUKATOPA, BIMSHUE PA3IHYHBIX (JAaKTOPOB HA CKOPOCTh XUMUYECKOW PEAKINH, PEaKIIUU
MOHHOTO OOMEHA, KaueCTBEHHBIC PEAKINHU Ha Cylb(dar-, kKapOoHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHWUS,
pelieHre SKCIePUMEHTANbHBIX 33j1ad o TemMaMm «Metambi» u «HemeTamib») B COOTBETCTBUU C IIPABUIIAMHU



TEeXHUKN O€30MacHOCTH NpU OOpPAICHHWH C BEIIECTBAMH U JIAOOPATOPHBIM 00OpPYIOBaHHEM, NPEICTABIATH
pe3ylbTaThl XUMHUYECKOTO OJKCIIepUMEHTa B (OpMe 3alvCd ypaBHEHUH COOTBETCTBYIOIIMX pPEaKUUNd U
(bopMyIupoOBaTh BBIBOJbI HA OCHOBE 3TUX PE3YIIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHUHM KPUTHUYECKU aHAJIU3UPOBATh XMMHUUYECKYIO HMH(POPMALUIO, MOJIy4aeMyIO
U3 Pa3HbIX UCTOYHHUKOB (CPECTBA MAaCCOBOM KOMMYHHUKalMU, IHTepHET U Apyrux);

c(OpMHUPOBAHHOCTb YMEHUH COOMIONATH MTPABUIIA HKOJIOTUYECKH 1IeJIeCO00pa3HOro MOBEJCHUS B OBITY
U TPYLOBOM [EATEIBbHOCTU B LEJAX COXPAaHEHHsI CBOETO 3J0POBbS M OKPYKAIOIIEW IPUPOIHON CpENBbL,
OCO3HABaTh OIIACHOCTHb BO3JEHCTBHUS Ha JKUBBIC OPraHU3MBI OIPEACIIEHHBIX BEIIECTB, IIOHUMAas CMBICI
nokazarens [IJIK, mosicHATP Ha mpuMepax CrocoObl YMEHBIICHHS M TPEAOTBPAIICHUS HX BPEIHOTO
BO3JICMCTBHS HA OPraHU3M YEJI0BEKA;

Ui OOYYaIOIIMXCSl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 37I0POBbS: YMEHHE MPHUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHUS BEIIECTB U XMMUYECKHX SBJICHU;

JUI CJIENBIX U CJIA0OBUIAIMX OOYYAIOLIIUXCS: YMEHHUE HCIIOJIb30BaTh PElbe(PHO-TOUCUHYIO CUCTEMY
0003HaYeHU JL bpaiinsa JUTS 3aIicu XUMHUYECKUX dbopmym.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumuecTBo yacos JJIeKTPOHHbIE
No HaunmenoBanue (mudpoBbie)
pa3iejioB U TeM Konrtpoabnsie | IlpakTuyeckue
n/n Bcero o0pa3oBare/ibHbIE
NporpaMmel padoTbI padoThI pecypesI
Paznen 1. TeopeTnyeckne 0CHOBBI OPraHU4eCKO XMMHHU
IIpenmer
OpPraHUYeCKOW XMMUHU.

11 Teopus cTpoeHus 3 bubnuoreka [JOK
OpPraHMYECKHUX https://myschool.edu.ru/
coenuHeHuit A. M.
bytneposa

Hroro no pasneny 3
Pasnean 2. YriieBonopoasl
IIpenenvHble
2.1 yrIJ)IelllsouopouH — 2 bubmmorexa [IOK
https://myschool.edu.ru/
AJIKaHBI
Henpenensubie

59 YIJIEBOAOPO/BL: 6 | bu6moreka [IOK
aJIKCHbI, aJIKaJIUCHEI, https://myschool.edu.ru/
AJIKMHBI

3 Apomaruueckue ) bubmuotexa [IOK
YTIIEBOAOPOIBI https://myschool.edu.ru/
[Ipuponusie

54 HCTOYHUKH 3 1 bub6moreka [IOK
YIJIEBOJOPOJIOB U UX https://myschool.edu.ru/
nepepaboTka



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Wroro no pazneny 13

Pa3nen 3. Kuciopoaconep:xaiiue opranudeckue coeIuHeHUsI

bubmmorexa LJOK
.1 N0
: e, oo ’ https://myschool.edu.ru/
AJBIaeruasl.
bu6 OK
32 Kap6oHOBBIEC KHCIIOTHI. 7 1 noarorexa 1]

CrnoxHble 3pUpEI

https://myschool.edu.ru/

33 VreBoasl 3 1

bub6mmoreka [IOK
https://myschool.edu.ru/

Hroro no paszneny 13

Pasjea 4. A3orconep:kamniue oprann4eckue coeJuHeHus

41 AMUHEL 3

AMuHOKHUCIIOTEL. benku

bu6mmoreka [IOK
https://myschool.edu.ru/

Hroro no pa3aeny 3

Pa3nen 5. BeicokoMoJIeKyJIIpHBIE COEIMHEHUSA

51 [Tnactmaccel. Kayuyku. ) bubnuoreka [JOK
' Bonokna https://myschool.edu.ru/
Hroro no pa3neny 2
OBIIEE KOJIMYECTBO 34 ) )
YACOB I10 ITPO'PAMME
11 KJIACC
Koum4yecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue
Ne (uudposbie)
pa3jiejioB U TEM Konrpoabnbie | IIpakTnyeckue
n/n Bcero o0pa3oBarejibHbIE
nporpamMmbl padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTuueckne 0CHOBbI XUMHU
CrpoeHune aToMOB.
[Tepuognueckuii 3ak0H
u [lepuognueckas bu6mmoreka IIOK
1.1 3
CHUCTeMa XMMHUYECKUX https://myschool.edu.ru/
anemenTtoB [l. U.
MenneneeBa
o 1(\:/[TpOCHI/I6€ BEIIECTBA. ) BuGmorexa LIOK
. HOTOOOpasue
p https://myschool.edu.ru/
BEIIECTB
bu6mmoreka IIOK
1. X 1 1
3 HMHHECKHE pearitin 6 https://myschool.edu.ru/
W 13 bubmoreka [IOK
TOTO 0 pasASTY https://myschool.edu.ru/
Pasnen 2. Heopranuveckass Xumust
2.1 Mertabl 6 1 bu6mmoreka IIOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/

bubmmoreka IIOK

2.2 | Heweramisl ? https://myschool.edu.ru/
. CBsI3p HEOPraHUYECKUX , BuGmorexa LIOK
' 11 OPTafacCinX https://myschool.edu.ru/
BEILLECTB
Hroro o pazaen 17 bubmmorexa OK
pasiety https://myschool.edu.ru/
Pa3nea 3. Xumus ¥ KN3Hb
bu6mmoreka [JOK
3.1 X 4
VML KHSHD https://myschool.edu.ru/
Hroro no paszneny 4
OBLIEE KOJIMYECTBO 14

YACOB IIO [TPOI'PAMME
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