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NNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMUHM Ha YpPOBHE CpeHEro o01ero oopa3oBanus pa3padoTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 oOpa3oBanun B Poccuiickoii
Odenepanun», TpeOOBaHWNM K pe3yibTaTaM OCBOEHHUS (QeaepanbHON  00pa3oBaTeIbHON
nporpammel cpemnero obmero odpaszoBanus (POII COO), npencraBineHHbIX B DenepaibHOM
rocygapctBeHHOM oOpasoBarensHoM craHaapte COO, ¢ yu€rom Konmenmuu mpenomaBaHus
ydyeOHOro mnpenMera «XuMmus» B oOpa3zoBaTelbHBIX opranuzanusax Poccuiickoit depepanuu,
peann3yIonMX OCHOBHbIE 00pa30BaTeNIbHbIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOkKeHUH «CTpaTeruu
pa3Butus BocnuTanus B Poccuiickoit deneparuu Ha nepuosa o 2025 roga» (Pacmopsbkenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOJIOB K pa3pabOTKe NporpaMMbl IO XUMHUM, K OIPEACICHUIO OOIei
cTpaTeruu oO0y4eHusl, BOCOUTAHUS U PA3BUTUS OOYHAIOIIUXCS CPEACTBAMHU yUeOHOI0 MpeiMeTa
«Xumus» g 10-11 kmaccoB Ha 0a30BOM YpPOBHE COCTABWIIM KOHIENTYaJbHBIE MOJIOKEHUS
®I'OC COO o B3aMMOOOYCIIOBJICHHOCTH II€J€H, COJAEpXaHUs, pe3yJIbTaTOB OOy4YeHUS U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBHIITYCKHUKOB.

XuMHuueckoe oOpa3oBaHHE, IOJy4aeMO€  BBITYCKHUKaMU  00I1e00pa3oBaTeIbHON
OpraHu3aluu, SIBISETCS HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIYXKHUT
3aBEPILIAIOIINM 3TAOM pEeaju3allid Ha COOTBETCTBYIOIIEM €My 0Aa30BOM YpPOBHE KIHOUYEBBIX
[IEHHOCTEH, MPHUCYIIMX LEJIOCTHON CHUCTEME XUMHUYECKOro oO0pa3oBaHUs. OTH LIEHHOCTH
KacaloTCsl TIO3HAHUSI 3aKOHOB MPHUPOJbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YEJIOBEKa, a TaKXe DKOJOTUYECKH OOOCHOBAaHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO H
npupoaHoi cpene. Peanusyercs xumudeckoe oOpa3oBaHre 00ydaroIIMXCcsS Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHusl CPeJCTBAMU YUEOHOTO MpeaMera « XUMUsD, COJACpKAHUE U TMOCTPOCHUE
KOTOPOTO OMpPEJECHbl B MPOTpaMME MO XUMHUU C Y4ETOM CHenupUKUA HAyKH XUMUH, €€
3HAQYECHUS B TO3HAHUM MPUPOJILI U B MATEPUATHBHOM KU3HU OOIIECTBA, 4 TAKXKE C YUETOM OOIIUX
1enael U MPUHIUIOB, XapaKTEPU3YIOIMINX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPETHEro OOIIEro
obpazoBanust B Poccuiickoit @eneparuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 pOJib B COBPEMEHHOMU
IIUBUJTM3AIINH, B CO3/IaHUA HOBOW 0a3bl MaTepUaNbHOW KyJIbTyphl. OHa BHOCHUT CBOW BKJIAJ B
dbopMupoBaHUE PAIMOHATBPHOTO HAYYHOTO MBIIICHUS, B CO3J]aHUE I[EJIOCTHOTO MPEACTABICHUS
00 OKpyXaroleM MUpPE KaK O €IUHCTBE MPUPOJIBI U YeJIOBEKa, KOTopoe (HOopMUpyeTcs B XUMUU
Ha OCHOBE MOHMMAaHHUS BEIIECTBEHHOI'O COCTAaBa OKPYIKAIOIIEro MUPa, OCO3HAHUS B3aWMOCBSI3U
MEXK]Ty CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMH O0JIACTSIMU MPUMEHEHUS.

TecHOo B3aUMOJEHCTBYS C JPYIrMMH €CTECTBEHHBIMM HayKaMH, XHUMHsS cTajia
HEOTHEMJIEMON YaCThI0 MHPOBON KYyJIBTYPhl, HEOOXOJIMMBIM YCIOBHEM YCIICITHOTO TPyJa H
YKU3HU KaXJ0ro ujeHa obmiectBa. CoBpeMEHHAsl XMMUSI KaK HayKa CO3UJlaTelIbHAasl, KaK HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBjeHA Ha PEIICHHE TI00adbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YEJIOBEUECTBA — CHIPHEBOM, JHEPIETHYECKOW, MHUIIEBON, 3KOJOTHYECKOW OE30MacHOCTH U
OXpaHbI 310POBBA.



B cootBeTcTBHMM ¢ OOHMIMMHU MENSIMH M TPUHIIUIIAMUA CPETHEro OOIIEero o0pa3oBaHUS
coaepxxkanuenpeamera« Xumusi»(10—11kmaccer,0a30BbIi YPOBEHBU3YUYCHHUS ) OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIMIEKYIhTYPHYIO MOATOTOBKY OOYYAOIIMXCS, HEOOXOANUMYIO MM IS
BBIPA0OTKM MHPOBO33PEHUECKUX OPHEHTUPOB, YCHEIIHOTO BKJIIOUEHHS B JKHU3Hb COILIMYMA,
MPOJIOJDKEHNST 00pa30BaHMS B Pa3IMYHBIX OO0JACTSIX, HE CBSA3AaHHBIX HETIOCPEACTBEHHO C
XAMUEH.

CocCTaBnAOMUMHE TIpEeIMeTa «XUMHS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUI»U«OO0asMHEOpraHnYeCKassX MU ,0CHOBHBIMKOMITOHEHTOMCO ISP KAHUSAKOTOPBIX
SIBJISIFOTCSIOCHOBBIOA30BOMHAYKH : CHCTEMA3HAHUMTIOHEOPTaHUY€CKOUMXUMHU T (CBKITFOUCHHEM
3HaHUW U3 00IIEeN XUMUK) U OopraHndeckoi xumuu. GopMHUpoBaHHE TaHHOW CUCTEMBbI 3HAHUN
Ipy U3YYCHUH TpeaMeTa O0eCredrMBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCErO0 MHOT000pasus
BEIIIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa conepxkanusi KypcoB — «Oprannueckas XumMus» U «OO0I1ass 1 HeopraHudecKas
XUMUS» c(HOPMHUpPOBaHA B MPOrpamMMe IO XUMHH Ha OCHOBE CHCTEMHOTO IOAX0Ja K M3yUYCHHIO
y4eOHOro marepuana W OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUW Ha
ONPENCTEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OPraHWYECKOM XHWMHUHU BENIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCHYECKOW TEOPUM CTPOCHUS OPTAaHUYECKHUX COCOUHECHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMMYECKUX M DJICKTPOHHBIX MPEICTABICHUNA O CTPOCHUM BEILIECTB.
CBenenus o0 mM3ydaeMbIX B Kypce€ BEIIECTBax JAlOTCA B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OHMOJIOTMUECKH aKTUBHBIX COCAMHEHUN. B Kypce opraHmyeckoid XMMHUHU ITOJyYaroT
pa3Butue CchHOpPMHUPOBAHHBIC HAa yYPOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHUs IEPBOHAYAIBLHBIC
MPEACTaBICHUS] O XUMUYECKOU CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTHU
CBOWCTB BEIIECTB OT UX CTPOEHUS], O XUMUUYECKON PEAKIUH.

[loq HOBBIM YIJIOM 3peHUSI B TpeaMere «XuMus» 0a30BOro YpPOBHS pacCMaTpUBAETCS
W3yYEeHHBIW Ha YPOBHE OCHOBHOrO 00Imero oOpa3oBaHUsS TCEOPETHUYCCKUM MaTepuan u
(haKTOJIOTHYECKHE CBEJICHUS O BEIIECTBAX M XMMUYCSCKOU peakiuu. Tak, B 9aCTHOCTH, B Kypce
«O0mas 1 HeopraHuyeckass XUMHs OOyJaroImMUMCs MPEIOCTABIIIETCS BO3MOKHOCTh OCO3HATH
3HAYEHUE TEPUOJMYECKOIO 3aKOHA C OOIIETEOPETUYECKUX W METOJOJIOTHYECKUX TO3UITUH,
TIIyOKe TOHATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMUA 3TOro 3akoHa — OT 00oOImaromieit 10
O00BACHSIONIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUN O BaKHEMIINMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOWCTBAX U
MPUMEHEHUH,aTAK)KEOXUMUUECKUXPEAKIIUSIX, MXCYIIIHOCTUM3aKOHOMEPHOCTSIXITIPOTEKAHUS
nonoyiHsietcss B Kypcax 10 w11 kjaccoB naynemMeHTaMHM  COAECPKAHUS, HMMEIOIINMHU
KyJIbTYPOJIOTHYECKUN ¥ TPHUKIATHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHMAaHUIO
B3aUMOCBSI3M XUMHUHM C JIPyTMMH HayKaMH, PACKpbIBAIOT €€ pojb B I[IO3HABATEIBHOU U
MPAKTUYECKON JCATEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAKECHHUS K IPOIECCY
TBOpPYECTBA B 00JIACTH TECOPUM M MPAKTUUECKUX MPHUIOKECHUN XMUMUU, TTIOMOTAIOT BBITYCKHUKY
OPUEHTHUPOBATHLCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBI3aHHBIX C XUMHEH,
KPUTUYECKA OCMBICIIUBATh WH(OPMAITMIO U IPUMEHATH €€ IIJIsl TIOTIOJTHEHUST 3HAHUH, pelIeHus
VHTEJUIEKTYAJIbHBIXUIKCIIEPUMEHTATIbHBIXCCIIEA0BATEIbCKUX3a1a4u. BiieioMconepxxanue



y4eOHOTO npeaMeTa « XUMUs» JaHHOTO YPOBHS M3YUYEHUSI OPHUEHTHUPOBAHO Ha (DOPMUPOBAHHE Y
00yyJaroumxcsi MUPOBO33PEHYECKON OCHOBBI JJIsI TOHUMaHUST (PUIIOCOPCKUX UIEH, TAKHX KakK:
MaTepHaIbHOE €IMHCTBO HEOPTAHUYECKOTO U OPraHUYECKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB HMX COCTaBOM M CTPOCHUEM, [O3HABAEMOCTh MPUPOJHBIX SIBICHUN MyTEM
DKCIIEPUMEHTAa W pEIICHUS TPOTUBOPEUUA MEXAY HOBBIMH (PaKkTaMd U TEOPETUUCCKUMH
NPEINOChUIKAMH, OCO3HAHWE POJIM XMMHUU B PEIICHWH SKOJOTHYECKHX MpoOJeM, a Takke
npobsiemM cOepekeHHs] PHEPreTHUECKUX PECYPCOB, ChIPbs, CO3JaHUs HOBBIX TEXHOJIOTHH U
MaTepHuanoB.

B mane pemieHuss 3a7a4  BOCHUTAHUS, Pa3BUTUS W COLMAIU3ALUU  OOYyYaroUIUXCs
NPUHATBHICE TPOTpaMMON MO XWMHM MOJXOJbl K ONPENIEICHUIO COJEPXKAHUSI U TOCTPOCHUS
peaMeTa IpeaycMaTpuBaT (OPMHUPOBAHUE YHUBEPCATBHBIX YUEOHBIX NEUCTBHM, UMEIOIINX
0a30BO€ 3HAYEHUE IS PA3IMYHBIX BUAOB JIEITEIIBHOCTHU: PELICHHS IpOo0sieM, MOKUCKa, aHAIU3au
00paboTKu uH(MOpMaAUU, HEOOXOAUMBIX [JIsi MPUOOPETEHUS ONbITa NPAKTUYECKON U
UCCIIEI0BATENbCKOM NESTEIbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B MIO3HAHUU XUMHUH.

B npaxTtuke npernogaBaHus XMMUU KaK HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, Tak U
Ha ypOBHE cpemHero ooOmero oOpa3oBaHUs, MPHU ONPEHACIECHUU  COAEpPKATEIBHOU
XapaKTEPUCTUKU LEJIeH H3Y4YeHUs MpeAMeTa HalpaBiICHUEM IEPBOCTENEHHOW 3HAYMMOCTH
TPaJAMLIMOHHO TNpU3HAETCS (OPMHPOBAHHE OCHOB XMMHUYECKOM HAyKM Kak o0nacTtu
COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTUYECKON NEATEIbHOCTH YEJIOBEKa MU KAaK OJIHOTO U3
KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C METOAMYECKOW TOYKH 3pEHUS] TaKOW MOAX0d K
ONPEICIICHUIO LIeJIEH N3YUEHHS TIPEAMETA SIBJISIETCS BIIOJHE ONIPABJaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHs TVIAaBHBIMU ILEISIMU U3Y4YEHUs NIpeameTa «XHUMHUsS» Ha
6azoBom ypoBHe (10 —11 ki1.) ssBISAIOTCS:

¢ (hOpMUPOBAHUECUCTEMBIXUMUYECKUX3HAHUNKAKBAXKHEUIIICHCOCTABIISIFOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIIOUYEBBIC MOHSTHS,
byHIaMEHTAIbHBIE 3aKOHBI U TEOPUM XHWMHHM, OCBOCHHE SI3bIKa HAyKHU, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHMPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

e (opMupoBaHuE U Pa3BUTHUE MPEJICTABICHWNA O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHUUYECKUX PEAKIUM, HEOOXOIUMBIX JJISI MPUOOPETEHUS YMEHHM OPUEHTUPOBATHCS B
MHUpE BEIIECTB U XUMUUYECKUX SBJICHUHN, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKON U
MMOBCEIHEBHOM XU3HU;

® pa3BUTHE YMEHUA U CIOCOOOB JEATEIBHOCTH, CBA3AHHBIX C HAOJIOJEHUEM W
OOBSCHEHHEM XUMHUYECKOTO DJKCIEPUMEHTa, COOJIIOJICHHEM TMpaBuil 0€30MacHOTO
oOpalleHusl ¢ BEIECTBAMM.

Hapsny ¢ atum, comeprarenbHas XapakKTEpUCTHUKA LEJed U 3a/1ad U3y4YEeHUS MpeaMeTa B
IPOrPaMMENOXUMHUHU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU CHOBBIMUIIPUOPUTETAMHU B
cucteMe cpeaHero ooOuiero obOpazoBanusi. CerogHs B MpENojaBaHUU XUMUU B OoJiblIeH
CTENEHUOTAAETCANPENOUYTEHUETIPAKTUUECKOUKOMIIOHEHTECOAEPKaHUA00yYeHN S,



OpPUECHTUPOBAHHOW Ha TOATOTOBKY BBIMYCKHUKAa 00IIe00pa30BaTeIbHON OpraHU3aIlNH,
BJIAJICIONIET0 HE HAOOPOM 3HAaHMM, a (PYHKIIMOHAJIBLHOW I'PaMOTHOCTBIO, TO €CTh CHOCOOamMu U
YMEHUSMH aKTHBHOTO TMOJYYCHUS 3HAHUN W MMPUMEHEHUS WX B PEaTbHOU KU3HH VIS PEIICHUS
MPAKTUYECKUX 3a]1ad.

B cBs3um c 3TM mpu wm3ydeHuu TmpeameTa «XUMHS» JOMUHUPYIOIICe 3HAYCHUE
IpUOOPETAIOT TaKUe 1NN U 33/1a49H, KakK:

ajgantamnus  o0y4arouuxcsi K  YCIOBUAM JUHAMUYHO  pPa3BUBAIONIETOCS  MHPA,
dbopMHpOBaHHE MHTEIUICKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSTEILHOMY TPHUHITHIO TPAMOTHBIX pPEHIEHHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIIECTBAMHU U UX MPUMCHCHUEM;

dopMupoBaHue y OOy4arOUIMXCs KIIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIHUH),
UMEIOINX YHUBEPCATHHOE 3HAUCHUE TSI PA3TMYHBIX BUOB JACATEIHHOCTH: PEIICHUS TIPOOIIEM,
MOKMCKa, aHajau3a U o0paboTku HH(POpPMAlUU, HEOOXOAUMBIX JUIsI TPHOOPETEHHs OIbITa
NESATEILHOCTH, KOTOpasi 3aHMMaeT Ba)KHOE MECTO B MO3HAHUM XUMHUU, a TAKXKe ISl OLICHKU C
MO3UIIMNA SKOJIOTUYECKON O€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUXIIPOIIECCOB
Ha OpraHU3M YeJIOBEKa U MPUPOIHYIO CPELy;

pa3BUTHE MO3HABATEIBLHBIX HHTEPECOB, MHTEIUICKTYAbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
oOyyJarouuxcs: CroCOOHOCTH CAMOCTOSITENBHO NPHOOPETaTh HOBBIE 3HAHUS 10 XUMUU B
COOTBETCTBHUC)KM3HEHHBIMUTIOTPEOHOCTSIMU, UCTIOJIb30BaTHCOBPEMEHHBICHH(POPMAITMOHHBIC
TEXHOJIOTUH IO CKanaHaTn3ay4eOHOMMHAYYHO - IOy IIPHONMH(OPMAITTTXUMHYECKOTO
COJIep KaHUS,

dbopMHpOBaHUE U Pa3BUTHE Y 00YUAIONTUXCS ACCOIIMATUBHOTO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOATEIbHOCTH, COOPAaHHOCTH, AKKYypaTHOCTH, KOTOpPhie OCOOCHHO HEOOXOIUMBbI, B
YaCTHOCTH, TIPH TUIAHUPOBAHUH U TIPOBEICHUN XMMUYECKOTO IKCIICPUMEHTA,;

BOCIIUTAHWE Y OOyYaromuxcsi YOSKIEHHOCTH B TYMaHHCTHYECKOW HampaBICHHOCTH
XUMUHM, €€ BaXHOM poJM B pelIEHWHM TJI00albHBIX NOPoOJEM  paUuOHAIBHOIO
MIPUPOOTIOIB30BAHUS, TOTIOJHEHUS DHEPTETUYCCKUX PECYpPCOB W COXPAHEHUS MPHPOITHOTO
paBHOBECHs, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOrO0 OTHOIICHUS K TPUPOJE U CBOEMY
3I0POBBIO, a TaK)KEe MPUOOPETEHUS OIBITA MCIOIB30BAHMS TMOTYUYEHHBIX 3HAHUM JIsI TIPUHATUS
TPAMOTHBIX PEIICHUI B CUTYaIIUsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeOHOM miaHe cpelHero oo0miero oOpa3oBaHus MpeAMET «XUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeAMETHON 00nacTu «EcTecTBeHHO-HAYYHBIE TPEAMETHI.

OO1ee 9nciIo 9acoB, OTBEAEHHBIX JIJIS M3yUEHUSI XUMUHU, Ha 0230BOM YPOBHE CPEIHETO
ob1rero ooOpazoBanus, coctapisieT 68 yacor: B 10 knacce — 34 yaca (1 gac B Hegento), B 11
KJ1acce — 34 yaca (1 qac B HEJIETTIO).



COJAEPKAHUE OBYYEHMUA
10 KIIACC
OPI'AHUYECKAAXNUMUA

Teopernyeckne 0CHOBbI OPraHMYECKOl XMMHHU

IIpenMer opraHndecKkON XUMHUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B MOJYYCHUU
HOBBIX BEIIECTB W MarepuaioB. Teopuss CTpOEHHsS OpPraHUYECKUX coenuHeHuid A. M.
bytnepoBa, €€ ocHOBHbIe MNoOyOXKEHUS. CTPyKTypHblE (OpPMYJbl OPraHUYECKUX BEIIECTB.
I'omonorus, n3omepusa. XUMUYECKas CBA3b B OPraHUYECKUX COCIMHEHHSX — OJHWHAPHBIE U
KpAaTHBIE CBS3H.

[IpencraBnenne o  kinaccuukaluu  opraHuyeckux  BemlecTB.  HoMeHknaTypa
OpPraHMYECKUX COEAMHEHUH (CUCTeMaThdeckas) M TpHUBHAJIbHbIE Ha3BaHUS Ba)KHEUIIUX
IIPEACTABUTENIEN KJIIACCOB OPTaHUYECKHUX BELIECTB.

OKCIEpUMEHTAIBHBIE METO/BI U3YUYEHUS BEIIECTB M UX MPEBPALICHUI: 03HAKOMIICHUE C
oOpa3liaMy OPraHMYECKUX BEIIECTB U MaTepuajlaMu Ha UX OCHOBE, MOJIETUPOBAHUE MOJIEKYI
OpraHUYEeCKUX BEIIECTB, HAONIOACHUE W ONHCAHUE JEMOHCTPALMOHHBIX OMNBITOB IIO
MPEBPAIICHUIO OpPraHWYECKUX BEIIECTB MpPU HarpeBaHuu (IJIaBjIeHUE, OOyIJIMBaHHE U
TOpPEHHE).

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOECHHUE, T'OMOJIOTHYECKUH psa. MeraH u 3TaH — mIpocCTeuIne
NPEJICTABUTENN aJKaHOB: (M3MYECKHE W XHMHUYECKHE CBOMCTBAa (peaklMd 3aMelleHus u
TOpEeHMs), HaX0XKJIEHUE B PUPOJIE, OITYUCHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTUYECKUH psii. DTWIEH U IPONWIEH — MIPOCTENIINE
MPEACTABUTENN AJIKEHOB: (UM3MUECKHME M XMMHUYECKHME CBOMCTBA (peakUMH TUAPUPOBAHUS,
raJIOreHUPOBAHMUS, TUAPATALNN, OKUCICHUS U TIOJMMEPHU3ALINN ), IOJIyYeHHE U IPUMEHEHUE.

Ankanuensl: 0yragueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXXHEHIINE XUMHUUYECKHUE
cBOMCTBA (peakuus nonuMmepusanun). [lonyyeHne CHHTETUYECKOTO KayuyKa 1 pE3HHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTMYECKMHA psia. AUETWIeH —
OpOCTEHIINK TPEACTaBUTENIb AJIKUHOB: COCTaB, CTpOEHHE, (U3MUECKHEe U XHUMUYECKHE
CBOMCTBa (peaKkIUu TUIPUPOBAHUS, TAIOT€HUPOBAHUS, THAPATALIMHA, TOPEHUs), MOTyYEeHUE U
MIPUMEHEHHE.

Apensl. benszon: coctaB, cTpoeHHe, (U3NYECKHE W XUMHUYECKHE CBOMICTBa (peakuuu
raJIOTEHUPOBAHMSI U HUTPOBAHUS), MOJYUEHUE W NPUMEHEHHE. Tonyon: cocmas, cmpoemue,
QusuLecKUeUXUMU4eCcKUeceoucmea(peakyuueaio2eHuposaHUAUHUMPOBAHUS), NOTyYeHueu
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTMyeckas CBA3b MEXAY YIVIEBOJOPOJAMH,
IPUHAICKAMME K Pa3JIM4YHBIM KJIACCAM.

[IpuponHblE UCTOYHUKH YIIIEBOAOPOAOB. IIpupoaHbIil Ta3 U MOMyTHHIE HEPTSIHBIE Ta3bl.
Hedtp u e€ npoucxoxaenne. CiocoOsl nepepadoTku He(PTH: EpPEeTOHKa, KPEKHHT



(TepMUUECKH, KaTaMUTUYECKH ), muponus. [IponykTel nepepaboTku HEPTH, UX TPUMEHEHUE
B IIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yroiib M MPOIYKTHI €r0 MepepadoTKH.
DKCnepUMEHTAIBHBIE METO/bl N3YUYEHHUS BEIIECTB M UX MPEBPALICHUN: 03HAKOMIIEHUE C
oOpa3laMHILIacTMACC,KayuyyKOBUPE3UHBI, KOUIEKITUU«HehTe»n« Y T01b», MOIeTMpOBaHUE
MOJIEKYJl YTJIEBOJOPOJIOB M TaJOT€HONPOU3BOIHBIX, IMPOBEACHUE NPAKTUYECKON pPaOOTHI:

MOJIyYEHHUE 3TUJICHA U U3YUYECHHUE €r0 CBOMCTB.

Pacuérnbie3zagaun.

Beluucnenuss mo ypaBHEHUIO XHMHYECKOW peakuuu (Maccbl, o0bEéMa, KOIMYECTBa
HCXOJHOTO BEIIECTBA WJIM NPOAYKTa PEAKIMH MO U3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

Kucsiopoacoaep:kanue oprannyeckue coeIMHEHUSI

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTpOoeHHE, (PU3MUECKUEe U
XUMHUYECKHE CBOMCTBA (pEaKIMKM C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOJIOPOaMu, TOPEHUE),
IIpUMEHEHNE. BomOpoaHbIE CBA3M MEXAY MOJIEKYJIAMHU CHOUPTOB. JlEMCTBHE METAaHOJA H
ATaHOJIa HA OPTaHU3M YEJIOBEKa.

MHOroaToMHbl€ CHOUPTHL. OJTWUICHIJUKOIb M TJIMLEPUH: CTPOEHUE, (PU3NYECKUE H
XUMHYECKUE CBOMCTBA (B3aUMOAECHCTBHUE CO LIECTOYHBIMU METAJUIAMU, KAUECTBEHHAs PEAKIIUS
Ha MHOTOAaTOMHBIE CIUPTHI). JlelicTBue Ha opraHu3M uejoBeka. [IpuMeHeHue riauiepuHa u
ATUJICHTJIUKOJIS.

@deHoJ: CTpOeHHE MOJIEKYJbl, (U3MYECKUE M XUMHUYECKHE CBONCTBA. TOKCHMYHOCTH
dbenona. [Ipumenenue deHoma.

Anpnerunpl U kemouwvl. DopManbaeruj, aneTanbACTHI: CTpoeHUe, (U3UMYECKUE U
XUMUYECKUE CBOWCTBA (PEaKLMH OKHUCIECHHUS M BOCCTAHOBJICHHMS, KAUECTBEHHBIE pPEAKIUH),
MIOJIyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeebHbIE KapOOHOBBIE KUCIOTH. MypaBbiHasi U YKCYCHAsi KUCIIOTHI:
cTpoeHHue, (U3MYECKHE M XHMHYECKHE CBOMCTBa (CBOMCTBa, OOIIME IS Kijacca KHCIIOT,
peakuus 3Tepudukanumn), NoJydyeHue u npuMenenne. CTeapruHoBasi U OJIEMHOBAsE KUCIIOThI KaK
MPEACTABUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mbllla KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
UX MOIOIIee IEUCTBHUE.

CnoxxHblea(hUPBIKAKITPOU3BOTHBIEKAPOOHOBBIXKUCIOT. I MIPOIN3CII0KHBIX(DUPOB.
Kupsl. 'maponus xupos. [Ipumenenue xupoB. buonornueckas posb KUPOB.

YrieBoabl:cocTaB,kiiaccuUKAIUAYTIIEBOAOB(MOHO-, IU-UITOIUCaxapu sl ). mroko3a—
MPOCTEUILIMI MOHOCAaxXapH: OCOOCHHOCTU CTPOEHHUS MOJIEKYJIbI, (PU3NYECKUEe U XHUMHYECKUE
cBoiicTBa (B3aumopeiictBue ¢ ruapokcuaom meau(ll), okucnenne amMMuUayHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHoBiIEeHHE, OpOXXEHHE TJIOKO3bl), HAXOXKIECHHE B MPUPOJIE,
npUMeHeHue, ouonornyeckas poib. otocunTe3. OpykTO3a KaKk H30MEp IITIOKO3bI.

Kpaxman u nemnrono3a Kak npupojHbie noauMepsl. CTpoeHre Kpaxmaia U LEJUTII03bI.
duznyeckre 1 XMMUYECKHE CBOMCTBA KpaxMaJia (TMApOJIn3, KAYeCTBEHHAs PEAKIUs C HOJIOM).

DKCHEpUMEHTAIBHBIE METOJIbl M3y4YEHHs BELIECTB M HMX NPEBPALLCHUN: MPOBENCHHE,
HAOJIIO/ICHHE W OIKMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE CHUPTOB, KAYECTBEHHBIE
pEeaKIMK OJJHOATOMHBIX CIUPTOB(OKHUCIIeHHE 3TaHoja okcuaoM Meau(1l)),MmHOroaTOMHBIX



crupToB (B3auMojielicTBue rmiepuHa ¢ ruapokcuaom Menu(Il)), anpaerumoB (okucieHUE
aMMHa4HbIM pacTBopoM okcuaa cepedpa(l) m rugpoxcumom meau(ll), B3aumojaericTBue
KpaxMajla C HOJOM), MPOBEACHUE MPAKTUYECKOW paldOThl: CBOMCTBA pacTBOpa YKCYCHOM
KUCJIOTHI.

Pacuérnrlie 3amaun.

Boluucienuss 1mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBAa WJIM NPOJYKTa PEAKIUU MO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 HUCXOJIHBIX BEIIECTB WJIK MPOIYKTOB PEAKIINN).

A3oTcoaepkalye OpraHn4ecKue COeTMHEHNS.

AMUHOKHCIIOTBI Kak aM@oTepHble OpraHuyeckue coeauHeHus. dusnyeckue u
XUMUYECKUE CBOMCTBA AMHHOKHUCIOT (HAa MOpUMepe TINIHMIMHA). buojormyeckoe 3HauYeHHE
aMmuHOKuCHOT. [lenTusl.

benku kak mpUpoOAHBIE BBICOKOMOJEKYJSPHbIE coeauHeHHs. llepBuuHas, BTOpU4YHAs U
TpETUYHAsl CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THIPOJIW3, ACHATypauus,
KaueCTBEHHbIEC PEAKLIUU Ha OCJIKU.

DKcrepuMEHTAIbHbIE METO/bl U3YyUEHHUsl BEUIECTB M UX MPEBpAIlCHUN: HAONIOJIEHUE U
ONHCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JE€HATypaluus OEJKOB NpPH HArpeBaHUU, LIBETHBIE
peakIuy OeIKOB.

BbicokoMoOIEKYJISIPHBIE COEIMHECHUS

OCHOBHBIE TNOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUIN: MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEIHsA MoJeKyilspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BICOKOMOJIEKYJIIPHBIX COEAMHEHUIN — MOTMMEpPHU3aisl U TOJMKOHIEH ALK

OKCnepUMEHTAIbHBIE METO/bl M3YUYEHUS BEIECTB M MX MPEBPAIICHUI: 03HAKOMJIEHUE C
oOpa3amu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexnpenMeTHbIE CBA3U.

Peanm3zanust MeXIpeIMETHBIX CBS3€W NMPHU U3y4EHUU OpraHudeckord xumuu B 10 kiacce
OCYUIECTBJISIETCS Y€pe3 MCIOJIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHATHH, Tak U
MOHSTUH, SABISIONIMXCA CUCTEMHBIMH JUISI OTAEJBHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOTO
LUKJIA.

OO11ue ecTecTBEHHO-HAayuYHble MOHSTHS: SIBICHUE, HAy4dHBIM (haKT, TUMoTe3a, 3aKOH,
TEOpus, AaHalIW3, CHUHTE3, KIacCUpUKalusi, NEPUOAUYHOCTb, HAOIIOJEHUE, H3MEPEHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE.

duzuka: MaTepusi, SHEpPrusi, Macca, aToM, D3JEKTPOH, MOJEKYyJa, HHEPreTUYECKHUid
YpOBEHb, BEUIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSTHUE BEIEeCTBA, (PM3MUECKUE BETMUMHBI U
€IMHULIBI UX U3MEPEHUSI.

buonorus: kierka, opraHusMm, ouocdepa, oOMeH BEUIECTB B OpraHu3Me, (OTOCUHTE3,
OMOJIOTHYECKH aKTUBHBIE BEIIeCTBA (OENKH, YTIeBObI, KUPbI, PEPMEHTHI).

['eorpadus: mMuHEpanbl, TOPHbIE MOPOABI, MOJIE3HbIE MCKOMAaeMble, TOIUTUBO, PECYPCHI.
TexXHOIOrus: MUILEBBIETPOTYKTHI,0CHOBBIPALIMOHAIBHOT OITUTAHU S, MOIOLLIUECPEICTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE TIpernaparbl, MaTepuaibl M3 HCKYCCTBEHHBIX H

CUHTETUYECKUX BOJIOKOH.



11 KJIACC
OBLIAA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBbI XUMMU

XUMHUYECKUI 37eMeHT. AToM. Sapo aroma, H30TOIBI. JEKTPOHHAs 000JIOYKA.
DHEpreTUYeCKUe YPOBHH, MOIYPOBHU. ATOMHBIC OpOUTANH, S-,P-,d-37eMeHThl. OCOOCHHOCTH
pacmpenenieHus MIEKTPOHOB MO0 OPOUTAISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DnexkTpoHHast KOH(UTYpaIUs aTOMOB.

[Tepuonnueckuit 3axkoH u llepmogmueckas cucrema xumudeckux siemeHtoB [ .
MenpneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHAa U Ilepronnyeckoil CUCTEMBI XUMHUYECKUX
snemeHnToB J[. 1. MeHneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS! CBOMCTB XHUMHUYECKHMX JJIEMEHTOB M OOpa3yeMbIX MMM TMPOCTBIX U CJIOKHBIX
BEILIECTB IO TPyNIaM U MeproJiaM. 3HaYE€HUE MEPUOJUYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XHUMHYECKass CBA3b. BuUIbI XUMHUYECKON CBS3M (KOBAaJICHTHAS
HETOJISIpHAsA U TOJIsIpHAs, MOHHAs, MeTaJUIndeckas). MexaHu3Mbl 00pa30BaHusl KOBaJCHTHOM
XUMHUYECKOU cBsi3U (OOMEHHBIN M JOHOPHO-AKIENTOpHBIN). BomopoaHas cBsi3b. BaieHTHOCTS.
DIIEKTPOOTpULATENBbHOCTh. CTEneHb OKUCIEHUA. IOHBI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEHIECTBA. THMbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTHh CBOWMCTBA BEIIECTB OT THIA
KPHUCTAJUINYECKOMN PEIIETKU.

[TonsiTne ogucnepcHbIX cucteMax. VICTUHHBIE M KOJUIOWIHBIE pacTBOPBI. MaccoBas 1075
BELIECTBA B pacTBOPE.

Knaccudukanus Heopranmdeckux coenuHeHnii. HomeHkIaTypa HEOpPraHHMYECKHX
BellecTB. ['eHeTndeckas CBsSI3b HEOPraHWUYECKHX BEIIECTB, NMPUHAMICKAIIUX K Pa3IUYHbIM
KJIacCaM.

Xumnueckas peakuus. Krnaccudukaiuss XUMHYECKMX pPEakUuMid B HEOPTraHWYECKON H
OPTraHUYECKONXUMHU.3aKOHCOXPAHEHUSAMACCHIBEIIECTB,3aKOHCOXPAHCHUAUTTPEBPALLICHUS
SHEPTUM MPU XUMHUYECKUX PEAKLIUSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT paziudHbIX (pakTopoB. OOpaTUMBIE PEaKIUU.
Xumnueckoe paBHoBecue. DakTOphl, BIMSAIOMIKE HA COCTOSIHUE XWMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [laTenbe.

OnekTpoiuThueckas aucconuanus. CuiibHble U ciadbie AIeKTpouThl. Cpesa BOJIHBIX
pPacTBOPOB BEIIECTB: KHUCIasi, HEUTpaibHasl, IIEJI0YHAs.

OKUCIUTETEHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

OKCIepUMEHTaIbHBIE METOJbl M3YUYEHHsI BEIIECTB M WX MPEBPAILICHUI: JIEMOHCTpAIUs
tabnun «llepuoguueckas cucrema xumuueckux anemeHtoB Jl. M. MennaeneeBa», uzydeHue
MoOJIeNiel KPUCTAJUIMYECKUX PEIIETOK, HAOMIOJAECHUE W ONUCAaHUE JEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (pa3yIoKeHHE TEPOKCHAA BOAOPOJA B MPUCYTCTBUU KaTalln3aTopa,
ONPENETICHHUE CPEABI PACTBOPOB BELIECTB € MMOMOIIBI0 YHUBEPCATBHOTO HHAUKATOPA, PEAKIIUU



HNonnoro oOMeHa), mpoBeJeHue MpakTuYecKkor padoThl «BiusHue pa3nuyHbix(hakTopoBHA
CKOpPOCTb XMMHUYECKOU PEAKLIAN.

Pacuérnblie 3agaum.

Pacuértsl 0 ypaBHEHUSIM XUMUYECKUX PEAKIUI, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
PAcCUETHI C UCIIOJIB30BAHUEM ITOHSATHS «MACCOBAs JOJISI BELIECTBAY.

Heopranuuyeckast XuMust
Hemeramnsl. Ilonoxkenne HemerasmioB B Ilepuonnueckod CHCTEME XUMHYECKHX
sanemenToB /[.M.MenneneeBa u 0COOCHHOCTH CTpoeHUsI aToMOB. Du3nueckue CBOMCTBA
HEMETaJIOB. AJNIOTPOIMS HEMETAIJIOB (Ha MpUMEpPE KUCI0opoaa, cepbl, hocdopa u yrieposa).
XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX HEMETAJUIOB (TraJIOreHOB, Cephl, a30Ta, pocdopa, yriepoaa
U KpEMHHUsI) M HX COCAMHEHMH (OKCHIOB, KHUCIOPOACOJAEPKAIINX KHUCIOT,
BOJIOPOJTHBIX COCIMHEHMUIA).

[IprmeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCAUHECHUM.

Mertamnsl. [lonoxenune meramos B [lepuoanyueckoit cucTeMe XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOEHHUS BJICKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. Oo6miue
¢usndeckue cBoiicTBa MeTayioB. CrlaBbl METAILIOB. DIEKTPOXUMHUECKHUI Psii HAIPSKEHUM
METAJLIOB.

XHUMHUYECKHE CBOMCTBA BaKHEHIUX METAJUIOB (HATpHWH, Kajlul, KaJbIlUd, MarHuu,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUIA.

OO6mume crocoObl oydYeHust MeTaIIOB. [I[puMeHeHre MeTalljIoB B OBITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB WU HUX NPEBpALICHUN: H3yUYCHHUE
KOJUIEKITMU «MeTaibl ¥ CIUIaBbl», O00pa3lloB HEMETAIJIOB, PEIIEHHWE SKCIEPUMEHTAIBHBIX
3amay, HaAONIOJIEHWE U  OINMUCAaHWE JEMOHCTPAIIMOHHBIX Y  JA0OPAaTOPHBIX  OIBITOB
(B3aMMOJIEHCTBUE THAPOKCUIA AIFOMUHUS C PACTBOPAMH KHCJIOT M IIEIOYEH, KaueCTBEHHBIC
peaKIuy Ha KaTUOHBI METAJJIOB).

PacuérHble 3agaum.

Pacuétsl macchl BemiecTBa WM 00bEMaA ra3oB MO M3BECTHOMY KOJIMUECTBY BEILIECTBA,
Macce uiu 00bEMY OJIHOTO U3 YYaCTBYIOUIMX B PEAKIUM BEIIECTB, pacu€Thl Macchl (00bEMa,
KOJINUECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIU OJIHO U3 BEIIECTB UMEET MIPUMECH.

XUMHUS U KU3Hb

Ponp xumMmm B o00ecneUeHHH DSKOJIOTMYECKOM, DHEPreTHYSCKOW H  IMHIIEBOM
0e30macHOCTH, Pa3BUTHUM MeTUIMHBI. [loHATHE O Hay4YHBIX METOJaX IO3HAHWS BEIIECTB U
XAMUYECKUX PEAKIUU.

[IpencraBienuss 00 OOMMX HAYyYHBIX MPUHIMIAX [POMBIIUICHHOTO TOJYy4YCHUS
BAKHEUILINX BELIECTB.

UenoBek B MHpE BEIIECTB W MATEPUATIOB: BAXXHEWILHME CTPOUTEIBHBIE MaTEepHUabl,
KOHCTPYKIIMOHHBIE MaTEpUallbl, KPACKH, CTEKJIO, KEPAMHKA, MATCPUAIbI JJI JJICKTPOHUKHU,
HaHOMAaTEPHAJIbI, OPTAHUYECKUE U MUHEPAIbHBIC YA0OpEHUSI.

XUMHUSL U 3[0pOBbE YEJIOBEKA: IMpaBWia HMCIHOJIb30BAHMS JIEKAPCTBEHHBIX IPENAPATOB,
npaBuiia 0€30MaCHOTO UCIOJIb30BAHUS TPENapaToB OITOBOM XUMHUH B IOBCETHEBHOU KU3HH.

MexnpeamMeTHbIE CBSI3U.



Peanuzanus MexXnpeaMeTHbIX CBsI3el MPU U3yUYeHHUH O0IIe U HEOPraHUYECKOM XUMHUU B
11 xmacce OCyIIECTBISIETCA YEpe3 MCHOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK W TIOHATHM, SBISIONIMXCS CUCTEMHBIMM IS OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIE MOHSTHUS: Hay4yHbIM (akT, rumoresa, 3aKOH, TEOPUS,
aHanW3, CHUHTE3, KIacCH(pUKaUs, TEePUOAUIHOCTh,  HAONIOACHHWE,  OKCIECPUMEHT,
MOJICTUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuka: Martepusi, SHEprus, Macca, aToMm, SJEKTPOH, MPOTOH, HEUTPOH, UOH, U3OTOII,
PaIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTETUUECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BbEM, arperaTHoe
COCTOSIHHUE BeIlleCTBa, (GU3NYECKUE BETMYMHBI U €IUHUIIBI X U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opranusM, 3KocHcTeMa, Ouocdepa, MaKpOo- U MHUKPOIJIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPraHU3ME.

["eorpadusi: MuHEpaIBbL, FOPHBIETIOPOIbI, TIOJIE3HBIEUCKOIIAEMbIE, TOTLIUBO, PECYPCHI.

TexHonorusi:  XUMHUYECKass  MPOMBIIUIEHHOCTh,  METAJLTyprusi,  IPOU3BOJICTBO
CTPOUTENIBHBIX MaTepualoB, CEIIBCKOXO03SIMCTBEHHOE MIPOU3BO/JICTBO, MUIIeBast
MIPOMBIIIUIEHHOCTD, (hapMalleBTUUECKasi MPOMBIILIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX
MpenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPUAJIOB, 3JIEKTPOHHAS MPOMBIIIJIEHHOCTb,
HaHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O XUMHHU HA
BA30BOM YPOBHE CPEJHETI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIEPE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOCHHUSA OO0YYaIOIUMUCS
IPOrpaMMCpeIHEro0011eroo0pa3oBaHUsI(JINYHOCTHBIM,METAIPEAMETHBIMUIIPEIMETHBIM).
Hay4dHo-MeToanueckoil OCHOBOHM i pa3pabOTKU IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
IIPOrpamMM CpeTHEro 00IIEero 00pa30BaHus SBISETCS CUCTEMHO-AEATEIbHOCTHBIN OIXO/I.

B COOTBETCTBUM C CHUCTEMHO-AESTEIBHOCTHBIM IMOAXOAOM B CTPYKTYPE JUYHOCTHBIX
pe3yNbTaTOB OCBOCHMS TMpenMeTa «XUMHUS» Ha YPOBHE CpenHero obmiero oOpa3oBaHUs
BBIJICJICHBI CJIEYIOLIUE COCTABIISIFOLIHUE:

OCO3HaHUE O00YYaIOIMMUCS POCCUHCKON TpakIaHCKON MAEHTUYHOCTU — FOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOIIPEICIICHHIO;

HaJM4Khe MOTUBALMH K O0YUYEHUIO;

L[E€JICHANIPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEKIECHUN JINYHOCTH HA OCHOBE KJIFOUEBBIX
LEHHOCTEN U UICTOPUYECKUX TPAAUIUI 0a30BOI HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh 0OYYalOIIUXCsl pyKOBOJICTBOBATHCS B CBOEH AESITEILHOCTU
LIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMHM, IPHUCYIIMMH LEJIOCTHOW CHUCTEME XUMHUYECKOTO
o0pa3oBaHus;

HaJM4Khe MPABOCO3HAHUS SKOJOTMYECKON KYJIbTYpbl U CIIOCOOHOCTH CTABUTh LETU U
CTPOUTBH )KU3HCHHbBIE ILJIAHBI.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHHS MpeaMeTa «XUMHUsSD» IJOCTUTAlOTCS B €IUHCTBE
y4eOHOM M BOCHUTATENIbHOM JEATEIbHOCTH B COOTBETCTBUM C TI'yMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMHU, JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMM W UJACAIAMH POCCHICKOTO
IPaXXKJAHCKOTO OOIIECTBA, MPUHATHIMA B OOLIECTBE HOPMaMU W MpaBWJIaMU TOBEACHUS,
CHOCOOCTBYIOLIMMHU ~ TIpOLIECCaM  CaMOINO3HAHUSA, CaMOpPa3BUTUS W HPABCTBEHHOIO
CTaHOBJICHHSI INYHOCTH 00YYarOIIUXCS.

JIn4HOCTHBIE pe3yabTaThl OCBOEHUSA npeaMera «XuMus» OTPaXKAIOT
c(OpPMUPOBAHHOCTH OIbITa MO3HABATEILHON M MPAKTHUECKON JEATEIbHOCTH 00yYarouIuxcs
[0 pean3aliy MPUHSTHIX B 00IIECTBE IICHHOCTEH, B TOM UUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIUTAHMS:

OCO3HaHUs 00yYarOUMMHUCA CBOMX KOHCTUTYLMOHHBIX MPaB U O0S3aHHOCTEN, YBAXKEHUS
K 3aKOHY U MPABONOPAJIKY;

MPEACTABICHNUS] O COLMAIbHBIX HOPMAaxX M MPaBHIIaX MEKIUYHOCTHBIX OTHOLIEHUUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENBHOCTH MPU CO3AAHUM Y4YEOHBIX
MPOEKTOB, PEIICHWU Yy4eOHBIX U I[IO3HABATENbHBIX 3a7a4, BBIINOJHEHUH XHUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M TMPUHUMATh MOTHBBI, HAMEPEHHs, JOTUKY M apryMEHTbI
JIPYTUX MPU aHAIKU3E PA3IUYHBIX BUJIOB YUeOHOH AESTENbHOCTH;



2) NaTPHOTHYECKOT0 BOCTIHTAHMSL

[IEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAay4HOMY HACIIEUI0 OTEUYE€CTBEHHOMU
XMW,

YBa)XKEHHsI K IMPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKECHHSI HAYKH €CTh PE3yJIbTaT JUINTEIbHBIX HAOIIOICHUM,
KPOTOTJIMBBIX 3KCTIEPUMEHTABHBIX TOUCKOB, MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECa M I[I03HABATENIbHBIX MOTHBOB B TIOJYYEHHH U TMOCJEAYIOLIEM aHallu3e
uH(pOpMAIH O NIEPEIOBBIX TIOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEACHMS,

CIIOCOOHOCTH OILICHMBAaTh CHUTYyallMM, CBSI3aHHBIE C XWMUYECKUMH SIBICHUSMU, U
NPUHUMATH OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TOBEIEHUE M TOCTYIKH CBOUX TOBAPHILEH C MO3UIIHIA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA ITUX MOCTYIIKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBBSI:

MMOHUMAaHUS LEHHOCTEN 3J0pOBOTO U 0€30MacHOro 00pasza )XKM3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICHXUYECKOMY 370POBBIO;

cOOJIIOICHUS MPaBWII 0€30MaCHOTO OOPAILIEHHS C BEIIECTBAMHU B OBITY, MOBCEHEBHOM
’KU3HU U B TPYJOBOU JESTEIbHOCTH;

NOHMMAHUS [IEHHOCTU TMpaBWJl MHAWBUAYAIBHOTO M KOJUJIEKTUBHOIO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HaHUSATOCIEACTBUUHMHETIPUATUIBPE IHBIXTPUBBIYEK(YTTOTPEOICHUSIAIKOT OIS,
HAapKOTUKOB, KYpEeHHUs);

5) Tpy10BOT0 BOCTIMTAHUS:

KOMMYHUKAaTUBHOW KOMIICTEHTHOCTH B y4eOHO-HMCCIIEIOBATENbCKON ACSTeIBHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSATEIHHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEILICHUH MPAKTUYECKUX 3314 COLIMATBHOM
HaIpaBJIECHHOCTH (B paMKaxX CBOEro KJIAacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3yUeHHIO podecchii pa3muyHoro pojaa, B TOM YHCIIe Ha
OCHOBE TIPUMEHEHUS TIPEIMETHBIX 3HAHHH 110 XUMUH;

YBaKEHUS K TPY/Y JIOASIM TPY/Aa U pe3ysibTaTaM TPYAOBOU NesTeTHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY HHIMBHUIYaTbHOW TPAaeKTOPUH OOpa3oBaHUs,
Oyaymeil mnpodeccun U pealu3alud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEH K XUMHUM, UHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6) 9KOJIOrMYeCKOr0 BOCIUTAHUS:

HKOJOTUYECKH  I1€J€CO00pa3HOr0  OTHOIIEHUS K  MPUPOJE, KaK  HUCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMaHUsl  rJ00aJbHOTO  XapakTepa  SKOJOTMYECKHX  MpoOiieM,  BIUSHUSA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIIBHON CPEJIbI;



OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTIXKEHUH XUMHMM [UJISl  PEIIeHUs
BOITPOCOB PALMOHAIBHOTO MTPUPOIONIOIb30BAHUS;

AKTUBHOI'O HEMPUSTUA JCUCTBUM, MPUHOCSIINX BPE OKpYKarollel NpUpOIHOM cpeje,
YMEHUS IIPOTHO3UPOBATh HEeOJIaronpusTHHIE DKOJIOTUYECKHUE MOCJIEACTBUS
OpeANPUHUMAEMBIX JEHCTBUI U NPENOTBPAILATh HUX;

HaJU4Usl Pa3BUTOrO SKOJOTHYECKOTO MBINUIEHUS, 3KOJOTMYECKOW KYJNbTYpBI, ONbITA
NEATEIIBHOCTH SKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHS PYKOBOACTBOBATbCS HMH B
[I0O3HABATEJIbHOM, KOMMYHUKATHUBHOW M COLMAIBHOW IPAKTHKE, CHOCOOHOCTH M YMEHHUS
AKTUBHO MTPOTUBOCTOSTH UICOJIOTHH XeMOhoOHH,

7) HIEeHHOCTH HAYYHOTO TO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUs CHEMUPUKN XUMUU KaK HayKd, OCO3HaHuUs €€ posu B (HOpPMHpPOBAHUU
pPallMOHAJIBHOTO  HAYYHOTO  MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TMPEJCTaBICHUs 00
OKPYXKAIOIIEM MHpPE KaK O €IUHCTBE MPUPOABl M 4YEJIOBEKAa, B IO3HAHUU HPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHu Ipo0JIeM COXpaHEHUsI IPUPOITHOTO PAaBHOBECHS;

yOXKIEHHOCTH B O0COOOM 3HAYMMOCTU XMMHU JIJII COBPEMEHHOM IMBUIIM3AIMKU: B €€
T'YMaHUCTHYECKOW HANPaBJICHHOCTH U BaXKHOW POJM B CO3/IaHUU HOBOM 0a3bl MaTepUaIbHOM
KyJIbTYpbl, PEIICHUH TIO0OATBbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHSA YEIOBEYECTBA —
CBIPHCBOM, DJHEPreTUUYCCKOM, MHIINCBOH M DKOJIOTHYECKOW OE301acHOCTH, B Pa3BUTHH
MEJIUIIMHBI, 00ECTIEUCHUH YCIIOBUM YCHEITHOTO TPYyJa M AKOJOTHYECKU KOMMOPTHON KUZHU
Ka)KJI0T0 4JeHa OOIIEeCTBa;

€CTEeCTBEHHO-HAyYHOW TpPaMOTHOCTHU: TIOHMMAaHUSI CYIIHOCTH METOJOB ITO3HAHMUS,
HCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4aeMble 3HAHUS
JUISL aHall3a W OOBSCHEHUS SBJICHUNA OKPYKAIOIIETO MHUPA M MPOUCXOIAIUX B HEM
W3MEHEHUHN, YMEHHUs JellaTh OOOCHOBAaHHBIE 3aKJIIOUYEHHsS HAa OCHOBE HAay4HBIX (DAaKTOB H
MMEIOLIUXCS JAHHBIX C LEJIbI0 MOJTYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEILbHO MCIOJIb30BaTh XUMHWYECKUE 3HAHUSI JJIA pelIeHUs
po0JieM B peasIbHBIX KU3HEHHBIX CUTYAIIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENIbCKOMN AESTENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHUW 1O XHUMHH B COOTBETCTBUM C IKU3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEepeca K OCOOCHHOCTSM Tpyda B pa3audHbIX cdepax mpodeccruoHaaIbHOMI
NEeSATeTbHOCTH.

METANPEIMETHBIEPE3YJIbTATDBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHHS Y4eOHOro mpeamera «XHMHsS» Ha YpOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HaYUMBbIC IS (DOPMHUPOBAHHS MHPOBO33PCHHS OOYUYAIOIINXCS MEKIUCITUTUITMHAPHBIC
(MeXnpeaMeTHbIC) O0IEHAYYHBIC TOHITHS, OTPAYKAIOIINE I[EIOCTHOCTh HAYYHOH KapTHHBI



MHUpa U clieluPUKy METOJO0B MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEILIECTBO, DHEPrus, SBJICHHE, MPOIECC, CUCTEMA, HAy4HbId (AKT, TPUHIMN, TUIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIeI0BaHne, HAO0/IeHue, U3MEPEHUE, IKCIIEPUMEHT U
IpyrHe);

YHHUBEpCcajdbHble  y4yeOHbIE  JeHCTBUS  (TIO3HABATENbHBIE, = KOMMYHHKATHBHBIC,
peryJiaTuBHbBIE), obOecreunBarone ¢GopMupoBaHne (YHKIUOHATBHOM T'PaMOTHOCTH U
COILIMAJIbHON KOMITETEHIIMU 00yYaronuxcs;

CIIOCOOHOCTh ~ OOYYaIOIIUXCS  HMCIOJIb30BaTh  OCBOCHHBIE  MEXKIUCIHUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIE y4€OHBbIE NEUCTBUS B IO3HABAaTEIbHOU H
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJIAJCHUE YHHBEPCAIBHBIMU YYEOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JICUCTBUSIMH.

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHU 1eICTBUAMU:

1) 6a3oBbIe JIOTHYECKHE AeHCTBHA:

CaMOCTOSITENIbHO (HOPMYIHPOBaTh U AaKTyaJU3UpOBATh NPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENENATh LENN ACATEIBHOCTH, 3aJaBas MApAMETPbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTb PE3YJIbTAThI IESITEIBHOCTH C IIOCTABICHHBIMU LESIMU;

KCIOJI30BaTh IIPU OCBOCHUM 3HAHUU IPUEMBI JIOTUYECKOTO MBILIJIEHUS — BBIICISIThH
XapaKTepHblE TMPU3HAKA TMOHATUM M YCTAHABIMBATH WX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE MOHSATHUS JIsl OOBSICHEHUS OTACIBbHBIX (PaKTOB U SIBJICHU;

BBIOMpATh OCHOBAaHUSI M KPUTEPUU I KiIacCU(UKALUKM BEIIECTB W XUMHUUYECKHUX
peaKkuuii;

YCTAHABIIMBATh MNPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY HW3YYa€MbIMHU SIBIICHUSIMU;

CTPOUTBJIOTUYECKUEPACCYKICHUS (MHYKTUBHBIC, 1€ TyKTUBHbIC,[T0AHATIOTUH ),
BBISIBIIATH3aKOHOMEPHOCTUUIIPOTHBOPEUUSBPACCMATPUBAEMBIXSIBJICHUSX,(pOPMYITUPOBATH
BBIBOJIbI M 3aKJIFOUCHUS,

MPUMEHSATH B MPOLECCE MO3HAHUS, HCTIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBBIE)
MOJeNId, TpPeoOpa3oBbIBaTh MOJEJbHBIE MPEJICTABICHUS — XUMHYECKHMH 3HAK (CHUMBOJI)
plieMeHTa, XUMHuYecKas (opmysia, ypaBHEHUE XUMHUYECKOM peakuuu — MpU pPEUIeHUU
y4eOHBIX TO3HABATENBHBIX M TMPAKTUYECKHX 3aja4, MPUMEHITh Ha3BaHHBIC MOJEIIbHBIC
MPEJICTABJICHNUS JUISL BBISBICHUS XapakKTEPHbIX [MPU3HAKOB HW3YyYAEMBIX BEIIECTB U
XUMHUYECKUX PEAKIUH.

2) Ba3zoBble ucciieoBaTebCKUe IelCTBUS:

BJIAJICTh OCHOBAMM METOJIOB HAYYHOTO IO3HAHMUS BEIIECTB U XMMHUUYECKUX PEAKIINN;

(bopMyIMpOBaTh LU U 33]a4l UCCIEIOBAHUS, UCIIOJIb30BATh TOCTABJICHHbBIE U
CaMOCTOSTENbHO C(HOPMYJIUPOBAHHBIE BOIMPOCH B KAauyeCTBE HMHCTPYMEHTA IO3HAHUA U
OCHOBbI 11 (OPMHUPOBAHUSI TUIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX
CYXKJICHUMU;

BJIAJICTh HABBIKAMU CAMOCTOSITEIIBHOTO IUIAHUPOBAHUS U TPOBEACHUS YUYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HA0II0IaTh 32 XOA0M Mpoliecca,



CaMOCTOSTENIbHO MPOTHO3UPOBATh €r0 Pe3yJsibTar, POopMyIHpoBaTh OOOOIIEHHS M BHIBOABI
OTHOCUTEJIBHO JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHUSA, COCTaBIATb OOOCHOBAHHBIN
OTUYET O TIPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIENOBATENbCKOW W MPOEKTHOM JEeSTENbHOCTH,
MPOSIBIISATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY MOUCKY METOJIOB pPEIICHUS
NPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHBIX METO/IOB MTO3HAHUS.

3) Padora ¢ undgopmanueii:

OpUEHTHUPOBAThCS B PAa3IUYHBIX HMCTOYHUKAX UWHGOOpPMAIMU (HAYYHO-TIOMYJISIpHAS
JuTEpaTypa XHMMHYECKOTO COJIepKaHMs, CIpaBOYHBIE MOcoOus, pecypchl MHTepHera),
aHAJIM3UPOBaTh WHGOPMAIIMIO PA3TUYHBIX BUIOB U (OPM NpPEACTaBICHHUS, KPUTUYECKU
OILICHMBATH €€ TOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

dbopMynMpoBaTh 3ampoCchl U MPUMEHATH PA3IUYHBIE METOJBI MPH TOUCKE U O0TOOpe
uH(pOopMaLuu, HEOOXOAUMOH J1JIsl BBINOJIHEHUS YUE€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

PUOOPETATHONBITUCIIONB30BAHUAMH(POPMAIUOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUIHU
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTHUMAJIbBHYI0 (OpMY TMpeACTaBiIeHUs HHPOpMaLun
(cxembl, TpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KauyecTBE CpEJICTBa IpU paboTe C XUMUYECKOU
uHpopmaIuen: TpPUMEHSITh MEXMNpeaMeTHble ((pu3nyeckue W MaTeMaTUYECKHE) 3HAKU U
CUMBOJIBI, (HOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCIOJIb30BATHUIIPE0OPA30BbIBATH3HAKOBO-CUMBOJIMUECKUECPEACTBAHAT IS IHOCTH.

OByajeHne yHMBEPCATbHBIMH KOMMYHUKATUBHBIMU JIEHICTBUSIMH:

3aaBaTh BOMPOCHI O CYILIECTBY 00CYX/1aeMOI TeMbl B XOJI€ IMajora Uiu JUCKYCCHUH,
BBICKa3bIBaTh WAEH, (OPMYIHPOBATh CBOM MPEIJIOKEHUS OTHOCHTEIHHO BBITIOJHEHUS
MPEIUTOKEHHON 3a/1a4u;

BBICTYIIATh C MIPE3CHTANNEH Pe3yIbTaTOB MO3HABATEILHON MEATEIBHOCTH, OTyUYEeHHBIX
CaMOCTOSITEIbHO WJIA COBMECTHO CO CBEPCTHHUKAMHU TMPH BBIMOJTHEHUH XUMHYECKOTO
HKCIIEPUMEHTA, MPAKTHUYECKOM pabOThl MO HMCCIECJOBAHUIO CBOMCTB HM3y4aeMBIX BELIECTB,
peain3alui y4eOHOro mpoekTa U (GopMyJIMpPOBATh BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHBIX
UCCIJIEIOBaHMM MyTEM COTIIAaCOBAHMS MTO3ULIUHN B X0€ 00CYKI€HUSI 1 OOMEHAa MHEHUSMHU.

OgiaieHHe YHUBEPCAJIbHBIMHU PEryJJsiTAHBHBIMU JIEHCTBUSIMH:

CaMOCTOSITENILHO TUIAHUPOBATH U OCYIIECTBISTH CBOKO TO3HABATEIBHYIO JEATEIHHOCTD,
ornpenensis e€ Uelu U 3a/1a4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh
MpeIaraeMblil AJITOPUTM JIEHCTBUIA MPU BBHITIOJTHECHUH YUEOHBIX U MCCIIEA0BATEIbCKUX 3a7a4,
BBIOMpATh Harbosee 3PGEeKTUBHBIN CIOCOO MX PEIICHUS ¢ YIETOM MOTYYCHUSI HOBBIX 3HAHUI
O BEII[ECTBAX U XUMHUYECKUX PEAKIIUSAX;

OCYUIIECTBJISITh CAMOKOHTPOJIb CBOEW JIESITEIbHOCTA Ha OCHOBE CaMoOaHalu3a U
CaMOOLEHKH.

INPEAMETHBIE PE3YJIbTATDBI



10 KJIACC

[IpeameTHble pe3ysbTaThl OCBOECHHS Kypca «OpraHudeckas XHMHS» OTPAKAIOT:

c(hOpPMUPOBAHHOCTH MPEACTABICHUN O XMMHUECKON COCTaBJISIONICH €CTeCTBEHHO-
HAy4YHOU KapTUHBI MUpPA, POJU XUMHUU B MO3HAHUU SIBJICHUN TPUPOIbI, B (HOPMUPOBAHUU
MBIIIJICHUS. U KyJbTYPhl JTUYHOCTH, €€ (DYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIAUMOU IS
pEelIeHUs] MPAKTUYECKUX 3aJa4 M HKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPEAE;

BJIAJICHUE CHCTEMOM XHWMMYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATAIOIINE
NOHATUS (XMMHUYECKMM SJEMEHT, aToM, »JJIEKTpOHHAas 000JoYKa aroMa, MoJIeKyJa,
BaJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, XWUMHUYECKasl CBsI3b, CTPYKTypHas QopMmyia
(pa3BépHyTass U COKpalll€HHAas), MOJIb, MOJIIpHAs Macca, MOJIIPHBIM OOBEM, YTIIEpOIHBIH
CKeJeT, (YHKIMOHaJIbHAs TPYIIa, pajuKall, WU30MEepHs, U30MEpbl, TOMOJOTHYECKUI pA,
TOMOJIOTH, YTJIEBOJOPOBI, KUCIOPOA M a30TCOJAEPKALIUE COCAUHEHHS, MOHOMED, ITOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHS); TEOPUH U 3aKOHBI (TeopHus
CTpOCHMSI opraHnueckux BeiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XMMHUU; MHUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B
OCHOBE NIOHMMaHUsl IPUUYMHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, (PAKTOJIOTHUYECKHUE
CBEJCHMSI O CBOMCTBaX, COCTaBE, MOJYYEHUU U OE30MACHOM HCIIOJIb30BAHUM Ba)KHEUIINX
OpPraHUYECKUX BEIECTB B OBITY U MPAKTUUECKOMN JEATEIbHOCTH YEJIOBEKa;

CcOPMUPOBAHHOCTh ~ YMEHUW  BBISIBJISATH  XapaKTEpHbIE  MPU3HAKKA  TOHSATHUH,
YCTaHaBJIMBATh MX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOUIUE MOHSATUS MPU ONMHCAHUH
COCTaBa, CTPOEHUS U MPEBPALICHUI OPraHUYECKUX COECTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHI HCMOJIb30BATh XUMUYECKYIO CUMBOJIMKY AJII COCTaBICHUS
MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpam€HHON) (QopMysl OpraHMYEeCKUX
BEIIECTB M YPaBHEHWI XMMHYECKHUX pEAKUWWA, M3rOTaBIMBaTh MOJEIA MOJIEKYI
OpPraHUYECKUX BEIIECTB IS WIUTFOCTPALMH UX XMMUYECKOTO ¥ POCTPAHCTBEHHOTOCTPOEHUS;

cOPMUPOBAHHOCTh ~ YMEHHUH  YCTAaHABIMBATh  IMPUHAUICKHOCTh  HM3YyYEHHBIX
OpraHMYEeCKUX BEIIECTB MO UX COCTAaBY M CTPOCHHUIO K OMNPEAENIEHHOMY Kiaccy/Tpyrie
COEIMHEHUN (YriieBoJ10pobl, KHUCJIOPOJ U a30TcoAepKaIme COEIMHEHMS,
BBICOKOMOJIEKYJISIDHBIE ~ COCUHEHUs), JaBaTh MM Ha3BaHUS [0 CHUCTEMaTHYECKOM
HoMeHnknatype (IUPAC), a Ttakke NOpUBOAUTHh TPUBHAIBHBIE HA3BAHUS OTIEIbHBIX
OpPraHUYECKUX BELIECTB (ITHJICH, MPOMUJICH, all€THIIEH, STUJICHIJIMKOIb, MIHLEPHH, (EeHoI,
dbopmanbieTu1, arneTanabAeTull, MypaBbUHAs KHCJIOTa, YKCYCHas KHCIOTa, OJICMHOBAs
KHCJIOTa, CTEApPUHOBAsI KUCIIOTa, TII0K03a, (PpyKTO3a, Kpaxmall, IeJII0103a, TJIMLIUH);

c(OPMUPOBAHHOCTh YMEHHS OIpPENEATh BUABI XUMHUYECKOM CBSI3U B OPraHUYECKUX
COEIMHEHHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSITH MOJIOKEHUS TEOPHUH CTPOSHUSI OPTaHUYECKUX
BemiecTB A. M. bytnepoBa 1151 00bsiCHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMS; 3aKOH COXPAHEHUSI MACCHI BEIIECTB;



c(OpMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMUYECKME CBOMCTBA THUIHUYHBIX MPEJCTABUTENECH pPa3IUYHBIX KIACCOB OPTraHUYECKUX
BEILIECTB (METaH, 3TaH, dTUJICH, IPOIWICH, aleTWIeH, OyrtaaueH-1,3, metunOyraaueH-1,3,
OCH30JI, METAHOJI, ATAHOJI, ITHJICHTJIMKOJIb, TIUIICPUH, (EHOJI, alleTaIbJACTH ], MypaBbUHAS U
YKCYCHasi  KHUCJOTBI, TIJIIOKO3a, KpaxmaJs, IeJUTI0JI03a, AaMUHOYKCYCHas  KHCJOTa),
WJUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIYy HUMH YpPaBHEHUSIMU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOYHUKHU YIIIEBOJOPOIAHOTO CHIPhS
(HedTb, MPUPOAHBIN Tra3, yroip), cnOcoObl UX MEepepabOTKU M MPAKTUYECKOE MPUMEHEHHE
MIPOJYKTOB NEPEPAOOTKY;

c(hOpMHUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS MO XUMUUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOTMYECTBA UCXOJIHOTO BEIIECTBA WM MPOAYKTa PEaKIUU MO HW3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN);

c(hOPMHUPOBAHHOCTh YMEHHUH BJIAJIETh CHUCTEMON 3HAaHUW 00 OCHOBHBIX METO/AX
HAy4YHOTO IIO3HAHMS, WCIOJIB3YEMbIX B XHMHH TPU HM3YyYEHWU BEIIECTB M XWMHYECKHX
aBlICHUN (HAOJIOJICHHE, W3MEpPEHHE, OKCIEPUMEHT, MOJACIUPOBAHUE), UCIOJIb30BAThH
CUCTEMHBIC XUMHUYECKHE 3HAHUS I TPUHATHS PEIICHWA B KOHKPETHBIX JKU3HEHHBIX
CUTYyaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMECHEHUEM;

c(hOpMHUPOBAHHOCTLYMEHUNCOOITIOIATHIIPABUIIATIONB30BAHUSIXUMUYECKONTIOCY TOMH
7a00paTOpHBIM  000py/JOBaHWEM, a TaKXe IIpaBWJia OOpalleHUus ¢ BEIIeCTBAMH B
COOTBETCTBUH C MHCTPYKIIUSMH T10 BHITIOJIHEHUIO JTA0OPATOPHBIX XUMUUYECKHUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU TUIAHUPOBATh U BBITIOJHATH XUMHYECKUM HKCIIEPUMEHT
(peBparieHus OpraHu4ecKuX BEIIECTB MPU HArPEBaHUU, MTOJTYyUYCHHUE ITUJICHA U U3yUYEHUEETO
CBOMCTB, KauyeCTBEHHBIC PEAKIIMM OPraHWYECKUX BEIIECTB, JeHATypaius OEIKOB MpH
HarpeBaHWM, I[BETHbIC peaKIuu OEJKOB) B COOTBETCTBUU C TMPaBWIAMU TEXHUKHU
0e30macHOCTH TIpU  OOpallleHWH C BEHIECTBAMU M JAOOpPaTOPHBIM  O0OpYJAOBaHHEM,
MPEACTABIATh PE3YIbTaThl XUMHUYECKOTO DSKCIEpUMEHTa B (QopMe 3alucu ypaBHEHUUN
COOTBETCTBYIOIIUX PEAKIUN U (HOPMYITUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpMHUPOBAHHOCTh YMEHUM KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HUH(POpPMAIIHUIO,
MOJy4yaeMyl W3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBoi uH(opmaruu, HMHTEpHET U
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHMH COOJIIOJaTh MpaBUja HKOJOTUYECKH IeJecoo0pa3Horo
MOBEJICHUSI B OBITY W TPYIOBOH NESITEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBBS H
OKPYX A IEUTTPUPOTHOUCPEABL,0CO3HABATHOIIACHOCTHBO3IECTBUSHAXKUBBICOPTaHU3MBbI
OTIPEICIEHHBIX OpPraHWYECKUX BEIIECTB, MOHUMAas cMbich mokazatens [IJK, mosicHaTh Ha
MpuMepax CrocoObl YMEHBIIEHUS W TPEAOTBPAIICHUS HX BPEIHOTO BO3JCHCTBHUS Ha
OpraHu3M YeJIOBEKa;

JUTsl OOY4YarOIIMXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHE NMPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJIaX MO3HAHUS BEILIECTB U XUMUYECKUX SIBJICHUI;

JUTSL CIICTIBIX M CA0OBUIANIMX OOYyYaIOIIMXCSA: YMEHHUE WCIOIb30BaTh pelbeHO-
TOYEYHYIO cucTeMy 00o3HaueHuit JI. bpaiins nys 3anucu XuMudeckux Gopmyi.



11 KITACC

[IpenMeTHBIe pe3yabTaThl OCBOEHUS Kypca «OOmias W HeOpraHWYecKas XHUMUS
OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUN: O XHMHYECKOM COCTaBIIAIONICH €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpA, POJIM XMMHUU B TO3HAHWM SBJICHUN TPHUPOILI, B (HOPMUPOBAHHUH
MBIIUICHUS U KYJIbTYphl JIMYHOCTH, €€ (PYHKIIMOHAIBHONW TPaMOTHOCTH, HEOOXOAMMOM ISt
pelieHnuss TPaKTUUYEeCKUX 3a7a4 M OKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
37I0pPOBBIO Y IPUPOJAHOM CPELE;

BJIQJICHUE CHUCTEMOM XMMHMYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE
MOHATHS (XMMHUYCCKUN DJIEMEHT, aTOM, M30TOII, S-, P-, d- 3JEKTPOHHBIE OPOUTAIH aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM 00BEM, BAJIGHTHOCTH, AJEKTPOOTPUIIATEIILHOCTh, CTETICHB
OKUCJICHHS, XMUMHYECKas CBsI3b (KOBaJEHTHAs, WMOHHAs, METaJUIM4ecKasi, BOJOpPOAHAs),
KPUCTAJUIMYECKAss PEIIETKA, THUIbl XUMHYECKUX PpEAKLIUM, PaCTBOP, IJIEKTPOIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAS TUCCOLMALINSA, OKUCIUTEb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW  peakluu, XUMHUYEeCKOe pPaBHOBECHE); TEOPUHM U  3aKOHBI  (Teopus
BJICKTPOJIUTUYECKOW JHCcoUManuu, nepuoanyeckuii 3akoH JI. WM. MengeneeBa, 3akoH
COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAICHUS] DHEPTUHU TIPU XUMHUUYECKUX
peaKkIusix), 3aKOHOMEPHOCTH, CUMBOJUYECKHUIN S3bIK XMUMHUW, MUPOBO33PEHUYECKHUE 3HAHMS,
JIeKAIME B OCHOBE IOHMMAHMS TPUYUHHOCTA WU CHUCTEMHOCTM XWMHUYECKUX SIBJICHUU,
(hakTOJIOTHYECKHE CBEICHUSI O CBOMCTBax, COCTaBe, TMOJYYEeHUH U OE30MacCHOM
WCIIOJb30BAaHUN BAXKHEHINIMX HEOPraHWYECKUX BEIIECTB B OBITY W IPaKTHYECKOMN
JIEATEIILHOCTH Y€JI0BEKA;

chOpPMHUPOBAHHOCTh ~ YMEHHMM  BBISBISATH  XapaKTepHbIE  NPH3HAKK  TOHATHUH,
YCTAHABJIMBATh UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME TMOHATHUS MPU ONMUCAHUU
HEOPraHMYE€CKUX BEIIECTB U UX MPEBPALICHUIM;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJII COCTABJICHUS
(dbopMyn BEHIECTB M YpPaBHEHUN XUMHUYECKUX PEaKIMi, CUCTEeMATHYEeCKYI) HOMEHKIATYPY
(IUPAC) u TpuBHaibHbIE Ha3BAHUS OTIEIbHBIX HEOPTraHMYECKUX BEIIECTB (yrapHbIi ras,
YIJIEKUCTIBIN ra3, aMMHakK, Taii€Hasi U3BECTh, HETalll€Hasi U3BECTh, MUThEBAS COAA, MUPUT U
Jipyrue);

c(hOPMUPOBAHHOCTh YMEHUM ONPEACNSATh BAJICHTHOCTh M CTENEHb OKHUCJICHUS
XUMHUYECKUX JJEMEHTOB B COEAWHEHUSIX PA3JIMYHOrO COCTAaBa, BUJ XUMHUUYECKOW CBSI3U
(KoBaJIeHTHAas, MOHHAS, METAITNYECKAasl,BOJIOPOIHAS )BCOCTMHEHUSIX, TUTIKPUCTATUTMIECKON
PEIETKM KOHKPETHOI'O BEIIECTBA (aTOMHAsl, MOJICKYJIIpHAsl, WOHHAas, MeETaJJInyecKas),
XapakTep Cpeapl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCMHEHUN,

c(OPMHUPOBAHHOCT, YMEHUW YCTaHABIMBATHh MPUHAJICKHOCTh HEOPTaHUYECKHUX
BEII[ECTBIIONXCOCTABYKOMPEAEIEHHOMYKIIACCY/TPYITIECOS IMHEHU M (TIPOCTHICBEIIIECTBA —
MeTaJIJIbl © HEMETaJUIbl, OKCHUJIbI, OCHOBAHUS, KUCJIOTHI, aM(OTEepHbIE THAPOKCHUIBI, COJIH);



c()OPMUPOBAHHOCTb YMEHUU pacKpbIBaTh CMBICH Hepuoandeckoro 3akona JI. U.
MenneneeBa M JI€MOHCTPUPOBATH €r0  CUCTEMATHU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
IPOTHOCTHYECKYIO (DYHKIUY;

cOPMUPOBAHHOCTh yYMEHHMHA XapaKTEepPH30BaTh JJIIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYeCKux3IeMeHToB |-4nepuonosllepuoanueckoiicucreMpixumuyeckuxanementop/l. M.
MeHzeneeBa, UCIONB3ys MOHATHS «S-, P-, U-3JIEKTPOHHBIC OpPOUTAINY, «IHEPTETHUCCKHE
YPOBHU», OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB XMMMYECKHUX HJIEMEHTOB U HX
COCIMHEHMH IO IeprojaM u rpymmnam Ilepuoanyeckoi cucTeMbl XUMHYECKUX JIEMEHTOB /1.
H. Menneneena;

cOpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHCHIBATh) OOIIHME XUMUYECKUE
CBOMCTBAa HEOPraHWYECKHX BEILECTB PA3JIMYHBIX KJIACCOB, NMOATBEP)KIATh CYIIECTBOBAHME
TEHETUYECKOM CBSI3M MEXJy HEOPraHWYECKHMMH BEIIECTBAMM C TMOMOLIBIO YpPAaBHEHMM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(OPMHUPOBAHHOCTh YMEHUS KJIACCU(UIUPOBATh XUMUUECKHE PEAKLUU [0 Pa3InYHBIM
Mpu3HaKaMm (YUCIy W COCTaBy pEarupyroliux BEIIECTB, TEIUIOBOMY 3(PGeKTy peakiuu,
U3MEHEHUIO CTENEHEH OKHCIECHHUS JJIEMEHTOB, OOpaTUMOCTH pEaKIHMH, Y4YacTHUIO
KaTajiu3aTopa);

c()OPMHUPOBAHHOCTh YMEHUW COCTABJIATh YpPAaBHEHHUS PEAKLUHMA pPa3IUYHbIX THUIIOB,
MOJIHBIE M COKpAlIEHHbIE ypaBHEHUs peakUuid MOHHOTO OOMEHa, YYUTHIBAs YCJIOBHS, NPHU
KOTOPBIX 3T PEAKLIUH UIYT 10 KOHLA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH PEAKIMH, MOITBEPKIAIOIINE KAaueCTBEHHBIH
COCTaB pPa3IMYHBIX HEOPraHWUYECKUX BEIIECTB, PACHO3HABATH OMBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTb yMEHUHI packpbIBaTh CYIHOCTh OKHUCJIUTEIIBHO-
BOCCTAaHOBUTEJBbHBIX PEAKLUUN MOCPEACTBOM COCTABJICHUSI AJIEKTPOHHOIO OanaHca 3THX
peaKkuui;

c(OPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHMUYECKON pEeaKINu
OT Pa3JIMYHbIX (PAKTOPOB; XapaKTep CMEMICHUS] XUMUYECKOIO PABHOBECHUSI B 3aBUCUMOCTH OT
BHelHero Bo3zaeicTBus (mpunuun Jle [arense);

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTepU30BaThb XUMHUYECKHE MPOLIECCHI, JIekKaIlUue B
OCHOBE  IPOMBILUICHHOIO  IOJIYYEHHMS] CEpHOM  KHUCJIOTHI, aMMMaKa, a  TakKke
c(OPMUPOBAHHOCTH MPEACTABICHUN 00 OOMMX HAYYHBIX NPUHIUIAX U IKOJIOTUYECKUX
npobsieMax XUMHUYECKOTO MTPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTH YMEHUI MPOBOIUTH BBIYUCIICHUS C UCTIOIb30BAHUEM MOHSITHS
«MaccoBasi JIoJsl BeIllecTBa B PacTBOPE», OOBEMHBIX OTHOILIEHUH Ta30B MPU XMUMHYECKUX
peaklMsIX, MacChl BelllecTBa WK 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00BEMY OJTHOTO M3 YHYACTBYIOLIUX B PEAKIIMU BEIIECTB, TEIIOBOTO 3(dexTa peakun Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPALIEHUS U COXPAHEHUS SPHEPTUU;

c(hOpMUPOBAHHOCTHYMEHUNCOOTIOAATHIIPABUIANOIB30BAHUSIXUMUYECKONIIOCY TOMH
7a00paTopHbIM  00OpYJOBaHMEM, a TakKKe NpaBWia OOpalieHus ¢ BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKLHUSAMH IO BBIITOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;



c()OPMUPOBAHHOCTh YMEHHUM IIJIAHUPOBATh M BBINOJHATh XUMUYECKUI IKCHEPUMEHT
(paznokeHue nepokcHaa BOAOPOAA B IPUCYTCTBUM KaTalIW3aTopa, OMNPEICIICHUE CpElbl
pPacTBOpPOB BEILIECTB C IOMOLIBI0 YHUBEPCAIBHOIO HWHIUKATOPA, BIUSHHUE Pa3IM4YHBIX
($akTOpOB Ha CKOPOCTh XUMHYECKOW pEaKlUH, PEaklMd HOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cyibdar-, KapOOHAT- W XJIOPUA-aHUOHBI, HAa KATHOH AaMMOHUs, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a1ady Mo TeMaMm «Metaiey u «HemeTramibny) B COOTBETCTBUU C
OpaBWJIaMU TEXHUKH O€30MacHOCTH IpH OOpallleHuu C BEIIeCTBAMU M J1a0OpaTOPHBIM
00Opy1I0BaHUEM, MPEACTABIATh PE3YyJIbTaThl XMMUUYECKOTO 3KCIEPUMEHTa B (hopMe 3amucu
YPaBHEHUN COOTBETCTBYIOIIMX peakuuid U (HOpMyIHpOBaTh BBIBOJbI Ha OCHOBE ATHX
pE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTUYECKUA aHAIM3UPOBATH XUMHUYECKYI0 MH(OpPMALHIO,
MOJIy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEACTBa MacCOBOM KOMMYHUKaluH, MHTepHET u
JPYTHX);

c(OPMUPOBAHHOCTh YMEHHMM COOIOAATh IpaBMiIa HKOJIOTUYECKH 1I€JI€CO00pa3HOTo
MOBEJEHUSI B OBITY M TPYJIOBOH NEATEIBHOCTU B IEJISIX COXPAHEHUS CBOETrO 3/I0POBbS H
OKPY’KAOLIEUTIPUPOAHONCPEIBI,0CO3HABATEONIACHOCTHBO3 N CTBUSHAKABBIEOPTaHU3MBI
ONPENEIIEHHBIX BEIIECTB, IMMOHMMAs cMbIca mnokasarensa IIJIK, moscHATe Ha mnpumepax
CIOCOOBI YMEHBIIEHUS U TPEIOTBPALIEHUS UX BPETHOTO BO3JICHCTBUS Ha OPraHU3MYeNIOBEKA;

U1 00YYaromMXcsl ¢ OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMHU 3/IOPOBBSI: YMEHHE NPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJIaX MO3HAHUS BELIECTB U XMMUYECKUX SIBJICHUM;

JUISL CIIETIBIX M CJHA0OBUIALIMX OOY4YaloIIMXCA: YMEHHUE HCIOJIb30BaTh peabe(HO-
TOYEUHYIO cucTeMy o0o3HaueHui JI.bpaitnsa 11s 3anucu XuMu4eckux Gopmyil.



TEMATHYECKOEIIVIAHUPOBAHUE

10 KJIACC
KosunyecTBo yacos
Ne DJIeKTPOHHbBbIE
HaumeHoBaHuUe pa3aesioB U TeM MPOrpaMMbI Konrpoasnsl | IIpakruuec
n/n Bcero (mudposbie)
e padoThbl KHe padoThbl
o0pa3oBaTebHbIE pecypchl
Pa3nenl.TeopeTnuecKkueoCHOBBIOPTaHNYECKOW XUMUH
[Ipeamer oprannueckoit xumuu. Teopust cTpoeHus
11 pedt P . P P 3 bu6mmoreka LIOK https:/myschool.edu.ru/
opranunyeckux coenunennit A. M. bytieposa
Hroro no pazneny 3
Paznen2.¥YrieBoaopoabl
2.1 [IpenenbHbIE YriIeBOOPOAbI—AaJIKAHBI 2 bubnuoreka LIOK https://myschool.edu.ru/
HenpenensHble yriieBOIOPO/IBI: AIKCHBI, AJIKATUCHBI,
2.2 pel YHICBOAOPOA A 6 1 Bu6miorexa LIOK https:/myschool.edu.ru/
QTKHHBI
Ludposas nadopatopust Releon Jlatunk
TEMIIEPATYPbl TEPMOMETP,NICKTPUUECKAS] INIUTKA
2.3 ApomMaTuyecKkue yriieBo10po/ibl 2 bubnuoreka [{OK https://myschool.edu.ru/
[IpupoaHbIe HICTOYHHUKH YTIIEBOJAOPOIOB H
24 PHPOA A AOPOA 3 1 bu6mmoteka LIOK https://myschool.edu.ru/
uXx nepepadoTka
Wroro mo paznery 13
Pa3znen3. Kuciopoaconepxamue opranneckue coeIUHEHUs
3.1 Cnuptsl. OeHon bubnuoreka LIOK https://myschool.edu.ru/
3.2 Anbaeruasl. KapOoHoBble KuciaoThl. CiioskHbIE 3(DUpPbI 1 bubnuoreka [{OK https://myschool.edu.ru/
Ludposas nadopatopus Releon Jlatunk
TeMmIeparypsl IaTuHoBbId Jatunk pH
pacTBOPOB, TEPMOMETP, JIEKTPUUECKAs IIINTKA
3.3 VrieBomasl 3 1 bubmuoreka I{OK https://myschool.edu.ru/
Hroro mo pasnery 13

Pa3nesnd. Azorconep:kamme Oprann4ecKue coeJMHeHUs!



https://myschool.edu.ru/
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https://myschool.edu.ru/
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4.1 AMUHBI. AMHHOKHCITOTHI. benku 3 bub6mmoreka LIOK https://myschool.edu.ru/
Uroro no pazneny 3
Pa3nen 5. BbicOKOMOJIEKYJIAPHBIE COETHHEHUSI

5.1 [Tnactmaccel. Kayuyku. Boiokna 2 bubmuorexa [{OK https://myschool.edu.ru/
Hroro mo pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



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

11KJIACC

KoanuecTBo 4acoB

Ne DuieKTpoHHbIe(pPOBHIE)
HaumeHoBaHue pa3aesioB M TeM NPOrpaMMbl Konrpoabusl | ITpakruuec
n/n Bcero o0pa3oBaTesibHbIE PeCypChl
e padoThlI KHepadoThI
Paznenl.TeopernyeckneoCHOBBIXMMUM
Ctpoenue atomoB. [lepuoanueckuii 3aKoH U
11 Ilepuoauueckas cucremMa XuMHYeCKUX daeMenToB 1. M. 3 bubnuoreka I{OK https://myschool.edu.ru/
Menneneesa
1.2 Crpoenue BemecTBa. MHOrooOpasue BEIIECTB bubmmoreka LIOK https://myschool.edu.ru/
13 XVMHYECKUE peakuu 6 1 1 bubnuorexa LIOK https://myschool.edu.ru/
[udposast 1abopatopust Releon Jlatunk
TeMIeparypsl IIaTHHOBBIN Jatunk pH
pacTBOpPOB, TEPMOMETP,INEKTPUYECKAs TIIIUTKA
Hroro no pazaeny 13 bu6mmoreka LIOK https://myschool.edu.ru/
Pasznen2.Heopranuveckasixumusi
2.1 Meraibl 6 1 bubnuorexa [{OK https://myschool.edu.ru/
[udposas nadopatopus Releon Jlatunk
TCMIICPATYPEI MJIaTHHOBBIN
2.2 Hewmerammst 9 1 1 bu6mmorteka LIOK https://myschool.edu.ru/
[udposast 1abopartopust Releon Jlatunk
TeMIIepaTypsl MIaTHHOBRIN JlaTunk pH
pacTBOPOB, TEPMOMETP,INEKTPUUECKAS TIIIUTKA
2.3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB 2 bubnuoreka [{OK https://myschool.edu.ru/
Hroro no pazaeny 17 bubnmoreka [{OK https://myschool.edu.ru/
Paznen3.Xummus v )KU3Hb
3.1 XUMUS U )KU3Hb 4 bubmuoreka I{OK https://myschool.edu.ru/
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» Xumus, 1 Oximace/I"abpuensuO.C., OOmecTBO ¢ OrpaHMYCHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxkuuonepHoe o0mectBo «M3narenberBo «IIpocBemenue»

» Xumus, 1 1kmacc/T'abpuensa O.C., OOImEeCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«IPODA»; AkunonepHoe odmectso «M3narensctBo «IIpocBemenue»

METOAUYECKUE MATEPUAJIBI J1JIS1 YUUTEJISA

1. O.C.I'abpuensn,l'.I" JIsicoBa «Xumus. Metoandeckoe nocodre—0a30BbIil ypOBEHb»-M..:
Hpoda 2022 rog.

2. O.C.I'abpuensu,1.I".OctpoymoB,«O011ast XUMHsI B TECTaX,3a1a49aX, ympakHeHmsX. | 1kmacey —
M.: dpoda, 2023 rog.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumusil 1knacc: KontponbHbie u
MIpOBEpOYHBIC PabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn,l".I'.JIpicoBa,A.I".BBenenckas «Xumusil 1 knacc: HactonbHast kKHuUra jist
yuutens». Yacte 1 — M.: Jlpoda, 2019 roga.

5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.Benenckas «Xumusl 1knacc:HactonbHas kHUTa 1715
yuutens». Yacts 2 — M.: Jlpoda, 2022 ron.

6. O.C.I'abpuensn,I1.B.Pemeros,U.I".OctpoymoBa«3agauu no XuMUM CIIOCOOBI UX PEIICHHS
-M.:«Ipodar, 2021rox.

7. B.I'.lenucoBa «Xumus 11 knacc noypounsle miansl no yueoHuky O.C.I"'abpuensHa,
I".I".JIsicoBoit» - Bonrorpaa» Yuutens 2018roz.

8. M.A.Pg60Ba,Y .}O.Hesckas,P.B.JIunko «Tecteimoxumun 1 1kimacey»,-M.:Dx3amen, 2019r.

9. 9.0.C.TI'abpuensn, .I".OcTtpoymoB «XuMHudecKkuit sKcriepuMeHT B 1kose 11 kmacey; -M.:

Hpoda. — 2019 rox.

HU®POBBIEOBPA3OBATEJIBHBIEPECYPCBIMPECYPCBICETUUHTEPHET
www.chemnet.ru I"'azera «XuMust» ¥ CalT A1 yuauTens «5 Uy Ha YPOK XUMHUNY
http://him.1september.ru Equnas komtekust LIOP: TIpeameTHas KoyuteKmust « XUMUs»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayYHBIC SKCIICPUMEHTHI:

XUMMU:L. KOHHCKHI/ISI Poccuiickoro 06Hl€06p8.30BaT€JIBHOFO mopTraja

http://experiment.edu.ru AJIXUMUK:caittJI.}FO. AnukOepoBoit


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/

http://www alhimik.ru Beepoccuiickas omumnnana nkoJIbHAKOB 10
XUMHUHU
http://chem.rusolymp.ruOpranudeckasx uMust: 3K TPOHHBIAYISOHUKISC
pennernkoisl http://www.chemistry.ssu.samara.ru OCHOBBI XUMHHU:
DJICKTPOHHBIN YICOHUK
http://wwwhemi.nsu.ruOTKpBITBIAKOIUTEIHK: XUMUSI
http://www.chemistry.ru/lrcTaHIIMOHHASOTMMITHATATIOX UMUK : TEIEKOMMY

HI/IKaHHOHHHﬁ 06p330BaT€HBHBIﬁ IIPOCKT


http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/

