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MOSACHUTEJIBHASA 3AITUCKA
IIporpamma o XMMHU Ha ypOBHE CpeIHEro o0IIero oopa3oBaHus pa3padoTaHa Ha OCHOBE
®depnepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit Deaepanmm,
TpeOOBaHUil K pe3yabTaTaM OCBOCHHUs (eepabHON 00pa3oBaTeIbHON MPOTrPaMMBbl CPEHETO
obmero oopazoanus (POIT COO), npeacraBieHHBIX B DeeparbHOM TOCYIapCTBEHHOM
obpazoBatensHOM cTangapte COO, ¢ yuérom KoHuenuu npenogaBanus yaeOHOro npeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusiax Poccuiickoin denepanuu, peaan3yonux OCHOBHBIS
o0pa3oBaTeNbHbIE IPOTrPAMMBI, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUS BOCITUTAHUS B
Poccuiickoit deneparuu Ha nepuos a0 2025 roga» (Pacnopspkenue [pasutensctBa PO ot 29.05.
2015 Ne 996 - p.). PaGouas nporpamma pa3zpaborana Ha ocHoBe DesiepaabHOro rocyAapcTBEHHOTO
CTaHJapTa OCHOBHOro o0uiero oopaszosanus Il moxonenus (Ilpukas MunucrepcrBa o6pazoBaHus u
Hayku oT 17 nekabps 2010 rona Nel1897, @enepanbHoro 3akoHa ot 29.12.2012 r. Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparun» (pegakuus 2018 r.); eaepanbHOro 3aKoHa OT
24.09.2022 Ne371-P3 «O BHeceHnn n3MeHeHui B OenepaibHblii 3akoH «O» 1 cTaThio 1
®denepanpHoro 3aKoHa «O0 00s13aTenbHBIX TpeboBanmsX B Poccuiickoit deneparum»

[lopsiaka pa3paboTku U yTBEpAkKIeHUs (peaepanibHbIX OCHOBHBIX 00pa30BaTeIbHBIX IPOIPaMM,
YTBEPKACHHBIX ITpHMKa3oM MuHucTepcTBa npocselienus Poceuiickoin @eneparuu ot 30.09.2022r.
Ne874( 3apeructpupoBan MunucrepctBoM roctuuu PO 2.11.2022r, peructpaunonnsiii Ne 70809)
[Topsinka opraHuzanuy U OCyILECTBIEHUS] 00pa30BaTENbHOM AEATETbHOCTH 10 OCHOBHBIM
001e00pa3oBaTeIbHBIM IPOTpaMMaM — 00pa30BaTeIbHBIM IPOrpaMMaM Ha4aabHOTO OOIIEro,
OCHOBHOTO OOIIIETO M CPETHEro 00IIero 00pa30BaHUs, YTBEPKICHHBIM ITPUKAa30M
Munnpocsenienust 0122.03.2021 Nel15

[Tpukaza Munnpocsemnieanst Poccun ot 16.11.2022 No993 «O06 yTBepxkaeHNn (enepaibHOi
00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHMsD)

denepenbHbIX TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB OCHOBHOTO 00111er0 00pa3oBaHus,
YTBEPKACHHBIX NpHukazoM MunmnpocseuieHus ot 31.05.2021 Ne 287 (@I'OC O0O0)

[TpumepHbIX iporpamm no yue6HbIM mpenameram. Xumus 10-11 kmacest — M., I[Ipocsemenue, 2015
ron. [Iporpamma coctaBiieHa ¢ ucmnosab30BaHueM aBTopckoit nporpammel O.C. ["abpuensina

OcHOBY MOJIXO0B K pa3pabOTKe MpOrpamMMbl 10 XUMHHU, K ONpPEJeNICHUIO 001Iel cTpaTerun
00y4eHus1, BOCIIUTaHUS U Pa3BUTHUs O0yUaIOLIUXCsl CPEACTBAMHU yUeOHOro mpeaMera « XuMHs» I
10-11 kmaccoB Ha 06a30BOM YpOBHE COCTaBWIM KoHIenTyaiabHble mnojioxeHus PI'OC COO o
B3aMOOOYCIIOBIIEHHOCTH IIEJIEH, COJCpKAaHUs, Pe3yJIbTaTOB OOyYeHHS U TPEeOOBAaHUHA K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe  oOpa3oBaHME,  IOJIy4aeMOE€  BBIIYCKHMKaMu  00mieo0pa3oBaTeabHOM
OpraHu3al|H, SBJISIETCS HEOThEMJIEMOM 4acThI0 MX 00pa30BaHHOCTU. OHO CIYXHT 3aBEpLIAOIIUM
ATANOM peasn3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX IEHHOCTEH, PUCYIITNX
LIEJIOCTHOM CHCTEME XHMHUYECKOro 0Opa3oBaHMs. OTH LIEHHOCTH KacaloTcsl MO3HAHUS 3aKOHOB
npupobl, GOPMHUPOBAHUS MHUPOBO33PEHUS U OOIICH KyJIbTYyphl YEIOBEKA, a TAKKE HKOJIOTUIECKU
00OCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0pPOBbIO U HPUPOAHOH cpene. Peanusyercs xumudeckoe
oOpa3oBaHHe OOYYAIOIIMXCS HA yYPOBHE CPEAHEro OOMIETO O0pa30BaHUS CPEICTBAMHU YYEOHOTO
npeamera « XUuMHs», COJepKaHUe U MOCTPOCHHUE KOTOPOro ONpeeNieHbl B IPOrpaMMe 1o XUMHUU
y4€TOM crneuu(PUKU HAyKH XMMUH, €€ 3HAUeHMs B MO3HAHMU NPUPOABI U B MaTEPUAIBHOM JKU3HU
obmiecTBa, a Takke C Y4€TOM OOIMX Leded M MPHUHLUIOB, XapaKTEpU3YHIOIIUX COBPEMEHHOE
COCTOSIHME CHUCTEMBI CpeIHeTo o01iero oopazosanus B Poccuiickoii @enepariuu.

XUMHs KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK MrpaeT ocoOyro poJib B COBPEMEHHOMH
LMBUJIN3AllMU, B CO3JaHUM HOBOHM 0a3bl MaTepualbHOM KyJIbTypbl. OHa BHOCHT CBOH BKJaja B
(bopMHpOBaHKE PALIMOHAILHOIO HAyYHOTO MBIIIJIEHUS, B CO3/JaHHE LIEJIOCTHOTO MpeJICTaBIeHUs 00
OKpY’KalolleM MHpe Kak O eIMHCTBE MPUPOIBI M YeJIOBeKa, KOTopoe (HopMUpyeTcs B XUMHUH Ha
OCHOBE IMOHMMAaHUS BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIEro MUPa, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00J1aCTSMU IIPUMEHEHUSI.



TecHO B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHS CTajla HEOThEMIIEMOU
4acThI0 MUPOBOM KYJbTYpPbl, HEOOXOIUMBIM YCIOBHEM YCIIEHIHOIO TPYJIa U JKU3HU KaXJI0T0 WiIeHa
obmectBa. CoBpeMeHHass XMMMs KaK HayKa CO3UaTelbHas, KaKk HayKa BBICOKUX TEXHOJIOTMH
HaIpaBJIeHa Ha pellieHue II100aJbHbIX IPO0OJIEM YCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA — CHIPHEBO,
HHEPreTUYECcKOil, MUILEBOM, IKOJOrMUECKOH OE30MaCHOCTH U OXPaHbl 370POBBSI.

B cootBercTBUM ¢ OOmMUMH WENIMH M TPUHIHUIIAMH CpeIHETro o0miero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIil ypoBeHb M3Y4YE€HHs1) OPHUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO TOATOTOBKY OOYYalOIUXCs, HEOOXOTUMYIO UM ISt
BBIpaOOTKM MMPOBO33PEHUYECKUX OPHUEHTHPOB, YCIELUIHOIO BKJIIOYEHHUS B JKU3Hb COLUYMA,
MPOJOIDKEHHUS 00pa30BaHuUs B Pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHEH.

CocTaBisromuMu MpeaMeTa « XUuMus» SBIAI0TCA 0a30Bble Kypehl — « OpraHuyeckast XMMUs»
n «O011ast 1 HeopraHu4eckasi XuMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX SBIISIOTCA
OCHOBBI 0a30BOI HayKH: cHUCTeMa 3HAHUN IO HEOPTaHUYECKOM XUMHHU (C BKIIOUYEHUEM 3HAHUHN U3
oOuiel XxumMum) U oprannyeckoil xumuu. @opMyUpoBaHUE JaHHOW CUCTEMbl 3HAHUU MPU U3yUYEHUU
npeamera o0ecreyruBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCEr0 MHOI00Opas3usl BELIECTB HAa OCHOBE
OOLIMX NOHATUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkanusi KypcoB — «Opranndeckas xumus» u «OOmmas u HeopraHuyeckas
XUMUS» cOopMHpOBaHa B MPOrpaMMe MO XMMHMM HAa OCHOBE CHUCTEMHOIO IMOJAX0Jla K H3YyYEHHIO
yuyeOHOro marepuaga M OOYCJIOBJI€HAa HCTOPHMUYECKM OOOCHOBAHHBIM PpAa3BUTHUEM 3HAaHMHM Ha
ONpeAeNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEIIECTBa
paccMaTpuBarOTCd Ha YPOBHE KJIACCHUYECKONM TEOPHUM CTPOCHMS OPraHMYECKHX COEAVHEHHH, a
TaK’K€ Ha YpPOBHE CTEPEOXMMMUYECKHX U DJIEKTPOHHBIX NPEJICTABICHUH O CTPOEHMM BELIECTB.
Cenenus 00 M3ydaeMbIX B Kypce BeIeCTBaX JAlOTCS B Pa3BUTUU — OT YIJIEBOJOPOJOB M0
CJIOKHBIX OWMOJIOTMYECKH AaKTHBHBIX COCIUHEHHMH. B Kypce oOpraHMYecKod XHUMHH IOJIyYaroT
pa3BuTHE C(OPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUS MEpBOHAYaJIbHbIE
MPEJCTABICHUS O XUMHUYECKOW CBS3M, KIACCH()MKALIMOHHBIX IMPHU3HAKAX BELIECTB, 3aBUCHUMOCTHU
CBOIMCTB BEILIECTB OT UX CTPOEHUS, O XMMUYECKON PEaKIIHH.

[lon HOBBIM yIJIOM 3peHMsI B Hpeamere «Xumus» 0a30BOr0 YpOBHS paccMaTpHUBaeTCs
U3yYEHHBIH Ha YPOBHE OCHOBHOIO 0OLIEro o0pa3oBaHMs TEOPETHYECKHH MaTepuan u
(haKTOJOTHUECKUE CBEIEHHUS O BEHIECTBAX M XMMHYECKOW peakmuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HeopraHmyeckas XUMHs» OOydaroLIMMcs MPEeNOCTaBISAETCS BO3MOXKHOCTb OCO3HATh
3HA4YCHUE MEPHOANYECKOT0 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTHUECKUX TO3ULIUH, TIy0xKe
MOHATh UCTOPUUECKOE U3MEHEHNE (DYHKIUI 3TOro 3akoHa — OT oboO0maroniei 10 o0bsACHSIOMEN 1
MPOTHO3UPYIOLLIEH.

Enunas cucreMa 3HaHMM O Ba)KHEHIIMX BEIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX H
IIPUMEHEHNH, a TAKXKE O XUMHUYECKHX PEAKLMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHUS
jgononHgerca B Kypcax 10 wm 11  KiaccoB 3ieMEHTaMu  COIEpP)KaHUS, HMMEIOIIMMHU
KyJbTYypOJIOTHUECKUH H MPHUKIAAHON XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT TOHUMAHHUIO
B3aMMOCBSA3M XMMHMHM C JPYIMMHM HayKaMH, pPAcKpblBalOT €€ pPOJb B II03HABATCIBHOM U
MPAKTUYECKON JIEATEIIbHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHTAHHIO YBKEHHUS K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUU M HPAKTUYECKUX IMPHIOKEHUH XMMHHU, ITOMOIalOT BBITYCKHHUKY
OPHEHTUPOBATHCS B OOLIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpPOOJEMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBAaTh MH(OPMALMIO U NPUMEHATh €€ Ul IOINOJHEHMUs 3HAHWH, pelieHus
MHTEJJIEKTyalIbHBIX M 3KCIEPUMEHTAJIBHBIX HCCIIEOBATENbCKUX 3akad. B menom coxpep:kaHue
y4eOHOro npenMera «XUMHsS» JAHHOTO YPOBHS M3y4Y€HHMs OPUEHTHPOBAHO Ha (POPMHUPOBAHUE Y
00yYaromuxcss MHPOBO33PEHUECKOM OCHOBBI JJIsi NOHUMaHMA (PUIOCOPCKUX HICH, TaKUX Kak:
MaTepUAIbHOE €IMHCTBO HEOPraHWYECKOr0 M OPraHMYecKOro Mupa, OOyCIIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM M CTPOEHHEM, IIO3HABAEMOCTb NMPUPOIHBIX SBIECHUIN MTyTEM DKCIEPUMEHTA U
pelieHusl MPOTUBOPEUMH MEXKAY HOBBIMM (DakTaMu M TEOPETHMUYECKHUMM IPEINOChUIKAMHU,



OCO3HAaHHE POJIM XMMHH B PEIIEHUU SKOJOTHYECKHX MpoOiieM, a Takke mpobiem cOepeskeHus
SHEPTETUUYECKUX PECYPCOB, CHIPS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUAaJIOB.

B nmnane pernenus 3a1a4 BOCIHUTAHUS, PA3BUTHS M COIUANTM3AIMH OOYYArOIIUXCSl IPUHATHIC
MpOorpaMMONl MO XHMHHU TOJIXOJbI K OIPEACIICHUIO COJCPKAHUS M TOCTPOCHUS TMpeaMeTa
npeaycMaTpuBaoT (OPMUPOBAHHWE YHUBEPCAIBHBIX YYEOHBIX [ACUCTBUN, HMMEIOIUX 0a30Boe
3HAYEHUE IS Pa3IMYHBIX BHJIOB JCATCILHOCTH: PEIICHHS TIPo0OJieM, TTONCKa, aHaInu3a U 00paboTKH
nH(poOpMalUK, HEOOXOAMMBIX Ui MPHOOPETEHHUs OIbITa MPAKTUYECKOW U HCCIEI0BATEIbCKOM
NeSTeTLHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUU XUMUHU.

B mpakTtuke npenogaBaHus XUMHH Kak Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, TaK U Ha
YPOBHE cpenHero oOmero oOpa3oBaHMA, INMPH OIPEICICHHUH COACPKATEIBHOW XapaKTePHUCTUKU
nene M3ydyeHWs TMpeaMeTa HalpaBlICHHEM IEePBOCTENEHHOW 3HAYMMOCTH  TPaJAMIIMOHHO
npu3Haércst  (opMUpOBaHHME OCHOB XHMHYECKOM HAayKM Kak O0OJacTH  COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTHUECKOMN JIeATEIHbHOCTH YeIOBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM
KyJabTypbl. C METOIMYECKOW TOUYKH 3PEHHUS TaKOW MOIXOJ K OMNPENSICHUIO IEelIeH H3ydeHHs
MpeIMeTa SBJSIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHUs TJIABHBIMHU LETSIMU H3Y4YeHHUs MpeaMeTa «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 xJ1.) siBASIFOTCS:

¢ (opMHpPOBaHHME CHUCTEMBbl XUMHUYCCKMX 3HAHWW KaK BaXHCWIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHONH KapTUHBI MHUpPA, B OCHOBE KOTOPOH J€XaT KIIOYEBBIC MOHSITHS,
(dyHIaMEHTaIbHBIE 3aKOHBl M TEOPUU XHUMHHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MOHMMAaHHUE CYIIHOCTH JIOCTYMHBIX 00OOIIEHUI MHUPOBO33PEHUYECKOr0  XapakTepa,
03HAKOMJICHUE C UCTOPUEH WX PAa3BUTHUS U CTAHOBJICHUS;

* (opMupoBaHHME W pa3BUTHE TMPEACTABICHUI O HAyYHBIX METOAAX IO3HAHWS BEIIECTB U
XUMUYECKUX PpEeaKIMil, HEOOXOAUMBIX [JIsi MPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B
MHUpE BEIIECTB M XMMHUYECKUX SIBJICHHUM, NUMEIOIIHUX MECTO B MPHUPOJIE, B MPAKTUUECKON U
IMOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHHH U CIIOCOOOB AESITENHLHOCTHU, CBSI3aHHBIX C HAOMIOACHUEM U 00BSICHEHUEM
XMMHUYECKOTO OKCIEPUMEHTa, COONIIOJICHHEM TMpaBHJ Oe30macHoro oOpamieHus ¢
BEIIECTBAMHU.

Hapsiny ¢ atum, coaepkareiibHasi XapaKTEpUCTHKA IIeJIed W 3a/ady U3yuyeHUs MpeaMeTa B
MporpaMMe Mo XMMHUHM YTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMHU B
CUCTeMe cpenHero ooOmero oopasoBanus. CerogHs B MpernojaBaHUN XUMHH B OOJBIICH CTEIEHU
oTHaéTCs MPeaNOoYTeHHE MPAKTUYECKON KOMIIOHEHTE COiepKaHusl 00yueHusl, OpUEHTUPOBAHHON Ha
MOJITOTOBKY BBIMTYCKHUKA 00I11€00pa30BaTEIbHON OpraHU3aIluy, BIaICIONIEro He HAabOpOM 3HAHMIA,
a (pyHKIMOHAIBHON TPaMOTHOCTHIO, TO €CThb CHOCOOAMM U YMEHUSIMH AaKTHBHOTO MOJyuYEHUS
3HaHUHN ¥ MPUMEHEHUS UX B pEajbHOM KU3HU AJI PEIICHUS] TPAKTUYECKUX 3a]1a4.

B cBs13u ¢ 3TUM npu U3yUYEHUH MpeaMeTa « XUMUs» JOMUHUPYIOLIee 3HaUeHUEe TPUOOPETatoT
TaKue 1eJId U 3a/1a4u, KaK:

ajanrtanus oO0y4aroIIUXcs K yCIOBUSAM AMHAMHYHO pa3BHUBAlOIIerocs Mupa, (opMHUpOBaHUE
WHTEJUJICKTyallbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMoOOOpa30BaHUIO, COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY TPUHSATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYyaIUsX,
CBSI3aHHBIX C BEILIECTBAMH U MX IPUMEHEHUEM,;

(hopmupoBaHKe y 00yHarOIIUXCS KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUH ), UMEIOIIIHNX
YHHUBEpCaJIbHOE 3HAYCHHE MJI PA3IUYHBIX BHJIOB JEATEIHHOCTH: PEIICHHS MpoOJieM, TOUCKa,
aHanm3a W 00pabOTKM HMH(pOpPMAINKM, HEOOXOIUMBIX JUIsI TMPUOOPETEHUSI OIbITa JEATEIHLHOCTH,
KOTOpasi 3aHMMAaeT Ba)XHOE MECTO B TIO3HAHWM XUMHUHU, a TaKXKe I OLEHKA C TO3MIHI
9KOJIOTMYECKON 0e30MacHOCTH XapakTepa BIMSHHUS BELIECTB W XUMHYECKHX IPOILIECCOB Ha
OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPENIY;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKHUX CHOCOOHOCTEH
00ydJaromuxcsi: CIMOCOOHOCTH CaMOCTOSITEIbHO MPUOOpPETaTh HOBBIE 3HAHHWS 1O XUMHHU B



COOTBETCTBUM C >KM3HEHHBIMHU TMOTPEOHOCTAMHU, HCIOIH30BATh COBPEMEHHbIE WH(OPMAalMOHHBIE
TEXHOJIOTHH JJISl TIOMCKAa M aHaJnM3a y4eOHOH W HaydHO-TOMYJIIPHON WH(pOpPMAIUN XUMHUYECKOTO
COJIepKaHUS;

(dbopMHpOBaHUE W Pa3BUTHE Y OOYYArOIIMXCS ACCOIMATHBHOTO W JIOTUYECKOTO MBIIUICHUS,
HaOII0IaTENBHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPbIE 0OCOOCHHO HEOOXOAUMBI, B YaCTHOCTH,
MIPY TUTAHUPOBAHHUH U TIPOBEJICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCTHTaHUE y OO0ydaromuxcst YOekIEHHOCTH B TYMaHHUCTUYECKON HAMpPaBICHHOCTH XUMHH,
e€ BaXXHOH pOJMM B pEIICHHH TJOOAIBHBIX MPOOJIEM PpaIMOHAIBHOTO MPUPOAONOIH30BAHNS,
TIOTIOJTHEHHSI JHEPTreTHUYECKUX PECypCOB M COXPAHEHUS MPHUPOJHOTO PABHOBECHS, OCO3HAHUA
HE00XOIUMOCTH OEpEeKHOTO OTHOIIEHHS K MPUPOJIE U CBOEMY 3I0POBBIO, a TaKXKe MPHOOPETCHUS
OTIbITa MCMOJIb30BAaHUS MOMYUYEHHBIX 3HAHUW JUIS MPUHSATUS TPAMOTHBIX PEHICHUN B CHUTyaIUsX,
CBSI3aHHBIX C XHMHUYECKUMU SIBJICHHSIMH.

B yuebHOM mnaHe cpenHero ooimiero o0pa3oBaHus YUeOHBIN MpeaMeT « XUMUs, H3ydaeMblii
Ha 6a30BOM YpOBHE, ABJIE€TCS 0053aTE€IbHBIM YU€OHBIM IIPEIMETOM.

OO1iee 4MciIO 4acoB, OTBEAEHHBIX ISl M3YYCHHs XUMUHM, Ha 0a30BOM YPOBHE CpEIHEro
oOmero oopasoBanusi, coctaBisieT 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henenio), B 11 kmacce —
34 gaca (1 gyac B HezeIIO).

COJAEPXAHUE OBYUYEHUS

10 KJIACC
OPTAHNYECKASA XUMUA

TeopeTruyeckne 0CHOBbI OPraHU4eCKO XUMHU

[Ipenmer opranmyeckoil XUMUU: €€ BO3HHKHOBEHHE, Pa3BUTHUE U 3HAYCHHE B IOITYYCHHUU
HOBBIX BEIIECTB U MaTepUaoB. Teopus CTpOeHHs OpraHudeckux coenqnuHeHuii A. M. bytieposa, e€
OCHOBHBIE ToJIOkeHUsI. CTPYKTypHBIE (POPMYJIbI OpraHMYecKHX BeliecTB. ['oMonorus, uzomepus.
Xumuueckasi CBSI3b B OpPraHUYECKUX COCMHEHUSX — OJIMHAPHBIE M KPaTHBIE CBSI3U.

[IpencraBnenune o KiaccUPUKAUN OpPraHUYECKUX BellecTB. HoMeHKIaTypa OpraHudecKux
COCIMHEHUH (CHUCTEeMaTHYeCKas) U TPUBHAIbHBIC HAa3BaHUS BAXXHEHIIUX MPEJICTABUTENICH KJIACCOB
OpPraHUYECKUX BEILECTB.

DKCIEPUMEHTAIBHBIE METOJbI M3Y4Y€HHUs BEIIECTB U HMX MPEBPAICHUN: O3HAKOMJICHUE C
oOpa3naMu OpraHMYECKUX BEUIECTB M MaTepuajiaMH Ha UX OCHOBE, MOJCIMPOBAHHME MOJEKYJ
OpPTaHMYECKUX BEIIECTB, HAOIOICHNE W OTMMCAHNE JIEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpraHMYECKUX BEIECTB MIPU HAarpeBaHUU (TNIaBJIeHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB W CTPOEHHE, TOMOJOTMYECKH psan. MeraH W 3TaH — MpocTeline
MPEJICTABUTENIM ATKAHOB: (PU3UYECKHE U XMMHUYECKUE CBOMCTBA (PEaKIMK 3aMEIICHUS W TOPCHHUS),
HaxXO0XJIEHHUE B IPUPOJIe, OTyUYEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN psll. DTUIEH W NPOIUJIEH — IMpOoCTeuine
MPE/ICTAaBUTENIM AJIKEHOB: (DU3MYECKHEe M XHMHYECKHE CBOWCTBAa (peakUuu TUAPUPOBAHUSA,
rajJjioreHUPOBAHUS, TUApaTAIlUH, OKUCICHHS U TIOJTUMEPHU3ALIUN ), TTOJIyYCHUE U IIPUMEHEHHE.

Ankanuensl: OyrtamueH-1,3 u metunOyramueH-1,3: CTpoeHHE, BaKHEWUIINE XUMHUYECKHE
cBOMCTBa (peakuus noaumepusauun). [lonydeHne CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJKWHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHUECKHUH psifl. ANETHIICH — MTPOCTEHIIINIA
MPE/ICTAaBUTENh AJIKMHOB: COCTaB, CTPOCHHE, (M3MUECKHEe W XUMHYECKHE CBOWCTBA (peakiuu
TUIPUPOBAHUS, TaJOTeHUPOBAHUS, THAPATAIIH, TOPEHUS ), TOJTyYeHHE U IIPUMEHEHHE.

Apensl. benzon: cocrtaB, crpoeHue, (uU3MUECKHEe W XUMHUYECKHE CBOICTBa (peakiuu
TaJIOTEHUPOBAHUA W HUTPOBaHUS), IOJyYeHHE W TpuUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u Xumuyeckue c8OUCMBa (peakyuu 2anioeHUposanus U HUMpOBAHUs), NOTYYeHUe U



npumeHenue. TokcMYHOCTH  apeHOB. ['eHeTWyeckas CBSI3b  MEXIy  YIIEBOJIOPOAAMH,
MPUHAJIEKAITIMU K Pa3InYHbIM KJIaccaM.

[Ipupoanbie UCTOYHHUKHU YTriaeBoAOpoaAoB. [IpuponHblii ra3 u momyTHblE HETSHBIC Ta3bl.
Hedts u e€ nmpoucxoxaenne. CriocoOsl nepepadoTKy HEPTU: TIeperoHKa, KPEKUHT (TePMHUYECKHH,
KaTaTuTHYeCKuii), mupoiu3. [IpoaykTsl nepepaboTku HEDTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH
u B ObITy. KaMeHHBIH yroib U MPOYKTHI €T0 MepepadOTKH.

DKCIEPUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB U HMX MPEBPALLCHUN: O3HAKOMJIEHUE C
oOpa3uamMu IUIacTMacc, KaydykoB M pe3uHbl, Koyekuuu «HepTs» u «Yronaw», MoaenupoBaHue
MOJIEKYJ YTJIEBOJOPOJIOB U TallOTEeHONPOU3BOAHBIX, TMPOBEACHWE NPAKTUYECKOW PabOThI:
MOJIy4€HHE ITUJIEHA U U3YUYEHHE €r0 CBOMCTB.

PacuérHbie 3agaun.

Bolunicnienus 1o ypaBHEHUIO XUMUYECKOW peakluu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIIECTBA WU MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 MCXOIHBIX
BELIECTB UJIU MPOJAYKTOB PEAKIIMH).

Kucnopoacoaep:xaniue oprannyeckue coeJuHeHust

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON H JTAaHON: CTpOEHHE, (U3NYECKHEe U
XUMHUYECKHE CBOWCTBA (pEakiMH C aKTUBHBIMH METaJUIaMU, TaJIOT€HOBOJIOPOJAMH, TOPEHHE),
npuMeHeHne. BogopoiHble cBsI3u MeX /1y MOJIEKYJIaMH CIUPTOB. [{eficTBUE MeTaHOIa U 3TaHOJIa Ha
OpraHM3M YeJIOBeKa.

MHoOroaToOMHBIE CIHUPTHL. DTWICHTJIMKONb W TIMLEPUH: CTpOeHHe, (U3NYecKue |
XMMHUYECKHE CBOICTBa (B3aMMOEHCTBHE CO LIENIOYHBIMU METallaMH, KaueCTBEHHAs PEaKIlys Ha
MHOTOaTOMHble cnupThl). JlelicTBMe Ha oOpraHu3M 4enoBeka. lIpuMeHeHue riMuepuHa W
STHJICHTJIUKOJIS.

@DeHoI: CTpOeHHE MOJIEKYJIBI, (PM3NYECKHE U XUMUYECKHE CBOICTBAa. TOKCHYHOCTH (peHoa.
[Ipumenenue denomna.

Anpnerunpl U kemowuvl. DopManbIeTHA, aleTAIBICTHA: CTPOCHUE, (U3NYECKHe |
XMMHYECKHE CBOMCTBA (peaklMu OKUCICHHS M BOCCTAHOBIICHHUS, KAayeCTBEHHBIC PEaKIUH),
[I0JIyYE€HUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeebHbIE KapOOHOBBIE KUCIOTHL. MypaBbHHAsE M YKCYCHas KHCIOTBI:
cTpoeHue, pU3NIEeCKue U XMMHUYECKHE CBOWCTBA (CBOMCTBa, 0OIIMe AJIs Kiacca KHCIOT, PeaKuus
stepudukanuu), modydyeHHe U mpuMeHeHue. (CTeapuHOBas U OJEHMHOBAas KHCIOTHI Kak
MIPEJCTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJHM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MoIOIIIee IeiCTBHE.

Crnoxnble 3(Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['HIpOnM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. [Ipumenenue xxupo. bruongoruueckas poiib KHPOB.

VYraeBoasl: cocTaB, KiaccH(UKanus yriaeBoJoB (MOHO-, TU- M mojucaxapuabl). [moko3a —
MPOCTEHIINI MOHOCAXapuA: OCOOEHHOCTU CTPOCHMSI MOJIEKYJIbl, (PU3NYECKUE M XHUMHUYECKHE
cBoicTBa (B3aumoeiicTBue ¢ ruapokcugom meau(ll), okucnenre aMmMuadyHbIM pacTBOPOM OKCHJIA
cepeopa(l), BoccraHOBIeHHE, OpPOKEHHE TJIIOKO3bI), HAXOXKICHHUE B TMPHUPOJIE, NPUMECHCHHE,
o6uosornueckas posb. otocunres. PpyKTO3a KaK H30MEP TITIOKO3HI.

Kpaxman u nemmono3a Kak HOpupojHble moiuMepbl. CTpoeHHe Kpaxmalla U LEJUIIOJIO3bI.
du3nyecKknue 1 XMMUYECKHE CBOMCTBA KpaxMaia (I'MIpoju3, KaUeCTBEHHAs Peakus C HOA0M).

DKCrepUMEHTAIbHbIE METOJAbl HW3YYEHHs BEIIECTB U UX IMPEBpALlEHUIl: MpOBEIACHUE,
HaOJI0ICHNE U OMHMCaHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHBIE PEAKIINU
OJTHOATOMHBIX CIUPTOB (OKHUCIeHHEe ITaHoja okcuaoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumopelictBue rmmiepuHa ¢ rugpokcuaoM meau(ll)), anpaernnoB (OKHUcIEHHE aMMHUAYHBIM
pactBopom okcuaa cepedbpa(l) u rumpoxcuaom memau(ll), B3auMoaeicTBHE Kpaxmaia ¢ HOJIOM),
MIPOBEICHUE MPAKTHUECKOM pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérurie 3amaun.




Boruncnenus mo ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bE€Ma, KOJMUECTBA UCXOTHOTO
BEILIECTBA WX MPOJIYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX
BEIIECTB WU MPOJAYKTOB PEAKIIHH).

A3oTcoepKaIe OPTaHUYECKUE COSTMHEHUSI.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHnyeckue coequHeHus. OU3ndeckrue U XUMUYECKHe
CBOMCTBa aMHUHOKUCIOT (Ha mpuMepe TriauiuHa). buomornueckoe 3HAYE€HHE aMUHOKHUCIOT.
IlenTunael.

benku kak mnpuposHbIE BBICOKOMOJEKYISIpHBIE coenuHeHus. l[lepBuuHas, BTOpUYHAS W
TpeTUYHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOMCTBa OENKOB: TUIPOJIH3, JACHATYpallus,
KAaueCTBEHHbIE PEAKI[MN HA OEJIKHU.

DKCHepUMEHTAIbHBIE METObl W3Y4YeHHsI BEIIECTB M MX MpPEBpalleHHi: HAOJIIOACHHE U
OIHMCaHWE JIGMOHCTPAIMOHHBIX OIBITOB: JICHATYpaIys OSJIKOB MPH HATPEBaHUH, [IBETHBIC PEaKIIUU
OENKOB.

BricokomosiekyJIsipHbIE COeTUHEHUS

OcHOBHbIE TOHSATUS XHMHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, CTECTICHb MOJUMEPHU3ALINU, CPEAHSS MOJIeKyJsipHasi Macca. OCHOBHBIE METO/IbI
CUHTE3a BBICOKOMOJIEKYJIIPHBIX COSTUHEHHUI — MOJIMMEpPU3aliis U IOJTUKOHICHC Al

DKCIEpUMEHTAIBHBIE METOJbI M3Y4YEHHUs BEIIECTB U HMX MPEBPAICHUN: O3HAKOMJICHUE C
oOpa3iamu NpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAacC, KayuyKOB.

MexnpeameTHbIE CBS3H.

Peanuzanus MexnpeIMETHBIX CBA3€H IpPU H3y4YeHMHM oOpraHudeckoil xummu B 10 kiacce
OCYIIECTBIISIETCA Yepe3 HCMOJIb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaKk H
TIOHATHM, SBISIOMUXCS CUCTEMHBIMU I OT/IEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TTOHSTHS: SIBIICHUE, HAYUHBIA (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJM3, CHUHTE3, KiacCHU(HUKAIUs, MEePUOIUYHOCTh, HAOIIOACHHE, HU3MEpPEHHE, HKCIIEPHUMEHT,
MOJICIMPOBAHUE.

®uzuka: MaTepus, YHEPIrus, Macca, aTOM, BJIEKTPOH, MOJEKYJa, YJHEPIeTUYECKUN YPOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BENMIECTBA, (PM3MUYECKUE BEIMYMHBI U AMHUIIBI HX
U3MEpeHusl.

Buonorusi: kierka, opranusM, Ouochepa, OOMEH BemIECTB B OpraHusMme, (OTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BeleCcTBA (OCIKH, YTIICBOBI, )KHPHI, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, MTOJIE3HBIE HCKOMAEMBIE, TOTUTUBO, PECYPCHI.

TexHonorus: muILeBble MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIHUE CPEACTBA,
JIEKApCTBEHHBIE U KOCMETUYECKUE MpenapaTbl, MaTepHalibl U3 MCKYCCTBEHHBIX U CHUHTETHUYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperudyeckne 0CHOBbI XMMHH

XUMHYECKUH dJeMeHT. AToM. Sapo aroma, wu30TOmBl. OJIEKTPOHHAs 000J0YKa.
DHepreTu4yeckue ypoBHH, TOIYPOBHH. ATOMHBIE opOuTanu, s-, p-, d- snemenTsl. OcoOeHHOCTH
pacnpeneneHus 3IeKTPOHOB MO OpOMTaNsiM B aTOMax JJIEMEHTOB MEpPBBIX YETHIPEX IMEPHOJIOB.
DneKTpoHHask KOHPUTYpAIHS AaTOMOB.

[lepuonuueckuit 3axkoH u Ilepuogmyeckass cucrema Xxumudyeckux osiaemeHToB JI. U.
MenneneeBa. CBs3b MEpUOANUECKOT0 3aKoHA U [leproanyueckoit cucTeMbl XUMHUECKUX AJIEMEHTOB
. . MengeneeBa ¢ COBPEMEHHOW TEOpUEU CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKUX IJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CJIIOKHBIX BEIIECTB IO TPyIaM U
nepuogam. 3HaueHue NeprUoANYECKOT0 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBA3b. Buabl XUMHUYECKOW CBSI3M (KOBaJEHTHas
HEeMoJIsipHas W TMOJspHas, HOHHAs, MeTajndeckas). MeXaHu3Mbl 00pa3oBaHUS KOBAJIEHTHOM



XUMHUYECKON CBsI3U (OOMEHHBIH M JOHOPHO-aKIENTOpHBIN). Bomopomnas cBsizb. BaneHTHOCTH.
DneKTpooTpulaTeabHOCTh. CTeneHb okucieHus. IOHbI: KaTUOHBI U aHUOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJEKYJSIPHOIO CTPOEHHMs. 3aKOH IOCTOSHCTBA COCTaBa
BeIlIeCTBA. THUIBl KPUCTAUIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUMA
KPUCTALIMYECKON PEMIETKH.

[TonsTHe 0 AMCHEPCHBIX cCUCTeMax. VICTMHHBIE M KOJIJIOMAHBIE pacTBOpHI. MaccoBasi moiis
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranndecknux coeaumHeHuil. HoMeHknatypa HeopraHMYeCKUX BEIIECTB.
I'eneTnueckas CBsI3b HEOPraHUYECKHUX BEILIECTB, IPUHAICKALIUX K PA3TUYHBIM KJIACCaM.

Xumuueckas peakuus. Kiaccuukanus XUMHYECKMX pEaKUMid B HEOPraHMYECKOW |
OpraHMYECKOM XUMHUU. 3aKOH COXPAHEHHS MAacChl BEIECTB, 3aKOH COXPAaHEHUS U MPEBPALLCHUS
SHEPTUH MPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakinuu, €€ 3aBHCHUMOCTh OT pa3iHuHbIX (akTopoB. OOpaTUMbIe pEaKIUH.
Xumuueckoe paBHoBecue. DakTopbl, BIMSIIONIME HA COCTOSHHE XHWMHUYECKOTO PaBHOBECHS.
ITpunuun Jle [larense.

Onektponutrueckas auccounanus. CunbHble U ciadble AMeKTpodauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaslbHasl, IIETOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIEC PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOAbl H3YUYEHHs BEIIECTB M WX NPEBPAILICHUI: JIEMOHCTpalus
tabmui «[lepuoanueckass cucrema xumuyeckux osnemeHToB J[. WM. MeHneneeBa», Hu3ydeHHe
MoJIeNiell  KPUCTAJUTMUECKUX pEIETOK, HAONMI0AeHHe U ONUCaHHe JIEMOHCTPAIMOHHBIX H
7a00paTOPHBIX OMBITOB (Pa3joKEeHHE TEPOKCHAA BOAOPOJAa B MPHUCYTCTBUH KaTalu3aTopa,
ONpeJIEJICHUE CpeAbl PacTBOPOB BEIIECTB C IMOMOINBK) YHUBEPCAJIBHOTO WHIMKATOpA, PEaKLUU
MOHHOTO OOMEHa), MpPOBEACHUE MPAKTUYECKOH paboThl «BnusHuEe pa3nu4HbIX (PaKTOPOB Ha
CKOPOCTh XUMHUUYECKOW PEAKIINI.

Pacuérnble 3anaumn.

Pacuérbl o ypaBHEHUSAM XUMHUYECKHUX PEAKLMil, B TOM YHCIIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCTIOIH30BAHUEM MOHSATHS «MACCOBas I0JIS BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. [lonoxenue nemetaiioB B Ilepuogunueckoil cucreMe XMMHUYECKUX DJIEMEHTOB
J. U. MenneneeBa u 0coOEHHOCTH CTpoeHHs] aToMOB. Dusnueckue CBOICTBA HEMETAIIOB.
AJTOTpOTINS HEMETAJUIOB (Ha MpUMeEpe KUCIOPOia, cepsl, hocdopa u yriaeposa).

XUMUYECKHE CBONCTBAa Ba)KHEHIIMX HEMETa/ioB (TajloreHOB, Cepbl, a3oTa, ¢ocdopa,
yriepojia U KpeMHUs1) U UX COCAUHEHUM (OKCHIOB, KUCIOPOACOJEPKAIIUX KUCIOT, BOAOPOIHBIX
COCTMHCHHM ).

[IpuMeHeHNne Ba)KHEUIIUX HEMETAUIOB U UX COCIUHEHUM.

Meramnsl. [lonoxxenne meramioB B [lepuonnueckoi cucteMe XuMuueckux anemeHTos [I. 1.
MengeneeBa. OcCOOEHHOCTH CTPOCHUS JJICKTPOHHBIX O0OJOYEK aroMoB MeTauioB. OOrime
¢buzmveckue cpoiictBa MeTauioB. CIUlaBbl METAUIOB. DJIEKTPOXUMHUYECKUHA PsJl HANMPSHKCHUN
METaJJIOB.

XHWMHYECKHE CBOWCTBA BaXKHCUIIMX META/UIOB (HATpWUM, Kajdui, KaJblMK, MarHui,
ATIOMUHUM, LIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUI.

O61ue crnocoObl noxy4yeHus: MeTauioB. [IpuMeHneHue MeTamuioB B ObITY U TEXHUKE.

DKCNepUMEHTAIbHBIE METO/IbI U3yUCHHUS BEIECTB U UX MPEBpALICHUN: U3yYeHHE KOJUICKIIUU
«Mertanisl U crjaBbl», 00pa3lloB HEMETAIOB, PeIlIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4, Ha0JI0IeHne
U ONHCAHHE JEMOHCTPAIIMOHHBIX U Ja0OpaTOPHBIX OMBITOB (B3aUMOJEHUCTBHE THIPOKCH]IA
QIIOMHUHHUSI C paCTBOpPaMH KHUCIIOT U 1IeJIoUel, KaYeCTBEHHbIE PEaKIIMU HAa KATHOHBI METAJUIOB).

Pacuérnbie 3amaun.



Pacuétpl Macchl BemecTBa Ui 00bEMa ra3oB MO W3BECTHOMY KOJHYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIECTB, pacYEThl Macchl (00bEMaA, KOTMIeCTBa
BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEUIECTB UMEET MIPUMECH.

XuMuA U )KU3Hb

Ponp xumuu B oOecrie4eHUH SKOJOTMYECKOM, SHEPreTUYecKol M MUIIeBOW 0e30MacHOCTH,
pa3BuTuu MeauIuHbl. [ToHATHE 0 HAYYHBIX METOJAX MO3HAHUS BEUIECTB U XUMUYCCKUX PEAKITUH.

[IpencraBnenuss 00 OOLMMX HAYYHBIX MPUHIUIAX MPOMBIILIEHHOTO MOTYYSHHs BaKHEUIITUX
BEIIECTB.

YenoBek B MHUpPE BEHIECTB M MAaTEpHUalOB: Ba)KHEHIIHME CTPOUTEIbHBbIE MaTepHAIIbI,
KOHCTPYKLIMOHHBIE MaTepHalibl, KpacKd, CTEKJIO, KepaMuKa, MaTepuaiabl IJs AJICKTPOHUKH,
HaHOMAaTepHalibl, OpraHNYECKHe U MUHEpaIbHbIC y100pEHUSI.

XuMHsT U 370pOBbE UEJIOBEKAa: IMpaBUJia MCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
MpaBmia 0€30MacHOT0 UCIOIb30BaHUS MPENapaToB OBITOBOM XUMUU B TTOBCETHEBHOM JKU3HH.

MexnpeameTHbIE CBSI3H.

Peanu3zanust MeXIpeIMETHBIX CBSI3eH MPU M3yUeHUU OO0Iel M HeopraHMdeckod xumuu B 11
KJIacCE OCYILECTBIICTCS Yepe3 MCIOIb30BaHNUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
MOHSATUMN, SIBJISIONINXCS CUCTEMHBIMU JIJIS1 OTJENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IHKJIA.

OO0mmure ecTeCTBEHHO-HAYYHBIC TIOHSATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAIIU3,
CUHTE3, Kiaccudukamnus, TMNepUOJUYHOCTh, HAONIOJCHUE, OJKCHEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHHUE, SIBJICHUE.

®uzuka: martepusi, SHEPrusi, Macca, aTOM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUYECKUI YpPOBEHb, BEIECTBO, TEJIO, O0BEM, arperatHoe
COCTOSTHUE BeIeCTBa, (PU3NUECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, OpraHm3M, J3KOocHCTeMa, Owocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, MTOJIE3HBIE HCKOIAEMEBIE, TOTUTUBO, PECYPCHI.

TexHonorus: XuMuU4ecKkasi MPOMBIIIIEHHOCTh, METAITYPIHsi, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepuasos, CEIBCKOXO035UCTBEHHOE MPOU3BOCTBO, MUIIeBas MPOMBIIIUIEHHOCTb,
(dapmarieBTHUECKas MPOMBILIUIEHHOCTh, IPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOICTBO
KOHCTPYKLIHMOHHBIX MaT€pUasIOB, JIEKTPOHHAS! TPOMBIIIUIEHHOCTb, HAHOTEXHOJIOTHH.

INVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA TNTPOI'PAMMBI 110 XUMHUU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHUS OOyYarOIIUMUCS
MporpaMM CpeaHero obmero oOpa3oBaHUsS (JMYHOCTHBIM, METANpPEIMETHBIM U TMPEAMETHBIM).
Hayuno-mMeToanueckoit 0CHOBOM AJis pa3paOOTKU TUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHUS MPOrPaMM
cpenHero odmiero 0opa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOIXO/.

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE JMYHOCTHBIX
PE3yJbTaTOB OCBOCHHS MpeAMeTa «XUMHUSD» Ha YPOBHE CPEAHEro o01iero oopa3oBaHusl BbIAEIEHBI
CJIETYIOIINE COCTABIISAIOLINUE!

OCO3HaHHE OOYYalOIIMMHCS POCCUICKOM Tpa)KIaHCKOW HISHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOIPEICIICHHUIO;

HaJIM4ue MOTHBALIUU K 00Y4EHHUIO;

LIeJICHANIPaBJICHHOE PAa3BUTUE BHYTPEHHHX YOEKJECHUU JTUYHOCTH HA OCHOBE KIIHOYEBBIX
IIEHHOCTEH U UCTOPUUYECKHUX TPAJAHUIINI 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCS B CBOEU JAESATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMH, MPUCYIIMMU LEJOCTHOM cHCTeME XUMHYECKOIro
o0Opa3oBaHus;

HaJM4Yue MPaBOCO3HAHUS SKOJIOTHUECKON KyIbTYPhl U CIIOCOOHOCTH CTABUTh LIETH U CTPOUTH
YKU3HEHHBIC TJIaHBI.



JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS MpeaMeTa «XUMUS JOCTHTAIOTCS B €MHCTBE YUCOHOM
M BOCIIUTATEIBHON NEATENFHOCTH B COOTBETCTBHHM C TYMAHHCTHYECKUMH, COIMOKYJIbTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH M HJICAJIAMU POCCHICKOTO TPaXKJIAHCKOTO OOIIECTBa,
MPUHATHIMA B OOIIECTBE HOpPMaMH W TpaBHJIAMH TOBEJCHHS, CIIOCOOCTBYIOIIMMH IpoIieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPAaBCTBEHHOTO CTAHOBIICHHSI JTMYHOCTH OOYYaIOITHXCS.

JIMYHOCTHBIE PE3yJbTaTHl OCBOCHHS NpeaMeTa «XUMHS» OTPakaroT CPOPMHPOBAHHOCTH
OTIbITA TIO3HABATEIILHOM U MPAKTUYECKOH IEATEILHOCTH 00YYaONIUXCS 110 PeaIU3alliy MPUHSTHIX B
00IIeCTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCcKOro BOCIMTAHUSA:

0CO3HaHMS OOYYAIONIMMHUCS CBOWX KOHCTHTYIIMOHHBIX NPaB U OOS3aHHOCTEH, yBaKEHHS K
3aKOHY W IPABOIIOPSIKY;

MPEJCTaBICHUS O CONMAIBHBIX HOpPMax M TMPaBWIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW ACATEIBHOCTH IPH CO3AAHUU YUYEOHBIX HPOCKTOB,
pelleHNH yU4eOHBIX U MO3HABATEIbHBIX 33]1a4, BHIIIOJHCHUN XUMUYECKUX IKCIICPUMEHTOB;

CIOCOOHOCTH MOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY M apTyMEHTBHI JIPYTHX
NIPY aHAJIM3€ Pa3IMYHbIX BUJOB YUEOHOM JCSITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJICIMIO OTCUYSCTBCHHOW XHMUHU;

YBKEHHSI K MIPOIIECCY TBOPUECTBA B OOJIACTH TEOPUHU U MPAKTUIECKOTO NPUMEHEHUSI XMMHUH,
OCO3HAHHS TOTO, YTO JOCTHIKECHUS HAYKU €CTh Pe3yJIbTaT JUTUTEIBHBIX HAOIIOACHUH, KPOTIOTIIMBBIX
HKCIEPUMEHTAIBHBIX TIOUCKOB, MOCTOSIHHOTO TPYAa YUEHBIX U PAKTUKOB,;

WHTEpeca U MO3HABATEIBLHBIX MOTHBOB B TIOJYYCHHUHU U TIOCIICAYIONMIEM aHaIN3e HHPOPMAIIUU
0 MIEPEIOBBIX JTOCTHKEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHS;

CIIOCOOHOCTH OILICHMBATh CHUTYAalluH, CBSI3aHHBIE C XMMUYCCKHUMHU SIBICHHSIMH, U IPHHAMATH
OCO3HAHHBIE PELICHHS, OPHEHTUPYSICh HA MOPAJTbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

TOTOBHOCTH OIICHUBaTh CBOE TMOBEJICHHE W TMOCTYNKH CBOUX TOBApHUINEH C TO3HMIUH
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIIEICTBUI ITHX MOCTYITKOB;

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

MOHMMaHMUs LEHHOCTEW 370poBOro W 0Oe3omacHOro oOpasa IKHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DU3NYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

COOJIIOICHHS TIPaBMJI €30MacHOT0 OOpAaIEHHsI C BEIECTBAMU B OBITY, IIOBCETHEBHOW KU3HU
U B TPYJOBOH IS TEILHOCTH,

MOHUMAaHMS [IEHHOCTH MPAaBUJ MHIUBUAYAIBHOTO U KOJUIEKTUBHOTO O€301acHOTO MOBEICHUS
B CUTYaIIHsX, yTPOXKAIOIIUX 3/J0POBBIO U J)KU3HU JIIOJICH;

OCO3HAHMA MOCJIEJICTBHA W HENPHUATUS BPEIHBIX NPUBBIUEK (YHOTPEOJICHUS aJKOTOJI,
HapKOTHKOB, KypeHHUSI);

5) TpynoBoro BocnuTaHusi:

KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B  Y4eOHO-HCCJIECIOBATEIbCKONH  JEATENBHOCTH,
OOIIECTBEHHO 10JIE3HOM, TBOPUECKOM U APYTUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM HA AaKTHMBHOE Yy4YacTHE€ B PEHICHUW MPAKTHYECKUX 33734  COIHAJIbHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPaKTHYECKOMY M3YYCHHUIO IPOodecCHii pa3IMyHOro pojia, B TOM YUCIIEe Ha OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAHUH 10 XHMHUH;

YBKEHUS K TPYIY, JIIOJSM TPYAa U pe3ysibTaTaM TPYJAOBOU JAESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIYaLHOW TpaeKTOpuu oOpa3oBaHUs, Oymymiei
npodeCCHr M peann3anui COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPEeOHOCTEH 00111eCTBa;



6) 3K0J1I0rMYEeCKOr0 BOCTIUTAHMS:

9KOJIOTHYECKH IIEJIeCO00pa3HOr0 OTHOUICHUsS K MPUPOZE, KaK HMCTOYHHKY CYIIECTBOBAHUS
JKM3HM Ha 3eMIIc;

MOHUMAHMS TJI00ATBHOTO XapakTepa JKOJOTHMYECKUX MPOOJeM, BIUSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIUATIBLHOU CPEIbI;

OCO3HAHHUA HEOOXOTUMOCTH HCIIOJIb30BAHUS AOCTIDKEHHH XUMHUH IS PEIICHHsS BOIPOCOB
paIOHAIBLHOTO MPUPOIOTIONB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIINX BpEI OKPYKAIOMIeW NPHPOTHOU Cpene,
YMEHHsI TMPOTHO3UPOBATh HEOIArOMPUATHBIE HKOJIOTMYECKHUE TOCIEACTBUS MPEINPUHUMAEMbIX
JEHCTBUN U PEAOTBPAILATh UX;

HaJIW4YUs PA3BUTOTO HSKOJOTHYECKOTO MBIIIICHUS, 3KOJOTHYECKOW KyJIbTYpBhl, OIBITA
NESITeIbHOCTH ~ OKOJOTUYECKOH  HANpaBICHHOCTH, YMEHHS  pPyKOBOACTBOBaTbCI HMH B
M03HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIBHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHS aKTHBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) 1EHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOILIECTBEHHON MPAKTHKY;

MOHUMaHMs CHENU(PUKH XUMHHM KaK HayKH, OCO3HaHHS €€ poiu B (GOPMHPOBAHUHU
paIMoOHaIBLHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUM IEJIOCTHOTO MPEACTAaBICHUSI 00 OKpYyKarolleMm
MHUpE KaK 0 €IUHCTBE IPUPOIBI M YeJIOBEKA, B TO3HAHWHU MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIIeHUN
po0OJsieM COXpaHeHHsI MPUPOIHOTO PABHOBECHS;

yOexkIEHHOCTH B 0CO00W 3HAYMMOCTHM XUMHH IS COBPEMEHHOM NMBWIM3AaIUU: B €
TYMaHHUCTUYECKOW HANpaBICHHOCTH M BaXXHOW POJNM B CO3JIaHUU HOBOM 0a3bl MaTepuaabHOM
KYJbTYpBI, PEIIEHUH TI00AIBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTHUECKOM, MUIIEBON U SKOJOTHYECKONH 0€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00eCIIeYeHUH
YCIIOBHUH YCIIEIIHOTO TPY/AA U SKOJIOTUYECKH KOM(POPTHOH KU3HU KaXKJOT0 YJeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH: TOHUMAaHHUS  CYIIHOCTH METOAOB  TO3HAHUA,
WCTIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHUS IS
aHaJn3a U OOBSICHEHHUS SABIICHUN OKPYKAIOIIETO MUPA U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUs
JenaTb 0OOCHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS JAHHBIX C IEINBIO
MOJIy4Y€HHUS JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATENBHO UCIOIB30BATh XUMUYECKUE 3HAHUS JJISI pEIICHUs Po0IieM B
pEaNbHBIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATENBCKON eI TENbHOCTH;

TOTOBHOCTH U CIOCOOHOCTHM K HEMpEephIBHOMY OOpa30BaHHIO M CamMO0Opa3oOBaHUIO, K
AKTUBHOMY IMOJTYYCHHIO HOBBIX 3HAHUH 110 XUMHU B COOTBETCTBUH C )KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSM TPyAa B pa3iHuHbIX chepax npodecCHOoHaTbLHON AeSITENbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeTtanpenmeTHble pe3yJbTaThl OCBOCHUS Y4eOHOT0 IpeameTa « XUMHUs» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYUMBbIe [UIsI  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCS MEXIAUCIUILTUHAPHBIC
(MexnpeaMeTHbIe) OOIIeHAYyYHbIE TOHATHUS, OTPAXKAIOIINE 1IEJIOCTHOCTh HAYYHOH KapTHHBI MHUpa U
cnenuguKy METOAOB IO3HAHUS, MCMHOJIb3yEeMbIX B E€CTECTBEHHBIX HayKax (MaTepus, BELIECTBO,
9HEprus, sBICHHE, MPOLECC, CHCTEeMa, HAy4HbIH (haKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHue, HAOMI0IeHHEe, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

YHHUBEpCaJIbHbIE Y4eOHbIE JeHCTBH (ITO3HABATENbHBIE, KOMMYHHKATHBHbIE, PETYJISTHBHEIE),
oOecnieunBaromue GopmMupoBaHue (QyHKIHOHAIBHON I'PaMOTHOCTH M COLIMAIBLHOW KOMIIETEHLUU
00ydaromuxcs;



CIIOCOOHOCTh ~ OOY4YalOIIMXCS ~ HWCHONB30BaTh  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHWS W YHHUBEPCAIbHBIC Y4eOHBbIE JCWCTBUS B II0O3HABATEIBHOH U
COLIMAJIbHOU MIPAKTHKE.

MeramnpenMeTHble  pe3yJbTaThl  OTPAKAIOT OBJAJCHHE YHHUBEPCATBHBIMH  YYCOHBIMHU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JIEHCTBUSMHU.

OByaeHne YHUBEPCAIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTHYeCKHUE TeCTBHS:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBAaTh W AKTyaJH3UpOBATh IMPOOJIEMy, BCECTOPOHHE €&
paccMmaTpuBarth;

OTIpENeNIATh IENIH JCSATEIbHOCTH, 3a/aBasi IapaMeTpbl W KPUTEPUU WX JOCTHXKEHUS,
COOTHOCHUTH PE3YyJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU LIETSMU;

WCIIOJIb30BaTh IPU OCBOCHUM 3HAHWK TPUEMBI JIOTHUYECKOTO MBIIIICHUS — BBIICIATH
XapakTepHble TMPU3HAKKM TOHSATHA M  yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIHEC OHITHS JUIsI OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SBIICHUIA;

BbIOMpATh OCHOBAHMSI U KPUTEPUU I KIIaCCU(UKALIUY BEIIECTB U XMMHUECKUX PEaKIIHii;

yCTaHABIIMBATh IPUYUHHO-CJICICTBEHHBIC CBS3U MEK/Y N3YYacMbIMU SIBICHUSMH,

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHAYKTUBHbBIC, ACIyKTUBHBIC, [0 aHAJIOTHH), BBISIBIATDH
3aKOHOMEPHOCTH M IPOTHUBOPEUYHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH BHIBOJBI H
3aKJTIOYCHUS;

NPUMEHSATh B TPOLECCEe MO3HAHUS, HCIIONB3YeMbIE B XHMHH CHMBOJHMYECKHE (3HAKOBBIC)
MOJIeTH, TTPe0Opa3OBbIBATh MOJEIbHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJI) 3JIEMEHTA,
XUMHYecKass (QopMmylsia, ypaBHEHHE XHMHUYECKOH peakIuu — TPU PEHIeHUH Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3a7au, MPUMEHATh Ha3BaHHbIE MOJENbHBIC MPEACTABICHUS UIs
BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3Y4YaeMbIX BEIECTB U XUMUYCCKUX PEAKITUH.

2) 0a3oBbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOT'O TIO3HAHUS BELIECTB M XUMHUECKUX PEAKIINI;

dbopMynupoBaTh LEAM M 3aJadd  HCCIENOBaHUS, KCIONb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENIbHO COPMYIUPOBAHHBIE BOIPOCH! B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI ISt
(hopMHpOBaHUS TUTIOTE3BI IO TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHHUIA;

BJIQJICTh HABBIKAMH CaMOCTOSITCIILHOTO IJIAHUPOBAHUS W TIPOBEACHHS yUYCHUICCKUX
JKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHs HAOIIOAaTh 3a XOAOM IMpOIecca, CaMOCTOATEIbHO
MIPOTHO3UPOBATh €ro  pe3yibTar, (HOpMyIUpOBaTh OOOOIIEHUS W BBIBOJBI OTHOCHUTEIHEHO
JIOCTOBEPHOCTH PE3yJbTaTOB HCCIEAOBAHUSA, COCTaBISATh OOOCHOBAaHHBIM OTUET O MPOAEIAHHOM
pabore;

MpUOOpETaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOM M MPOEKTHOM JIeATENbHOCTH,
MPOSIBJISAATh  CIIOCOOHOCTb M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pELICHHUS
MPAKTUYECKHX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METO0OB IMO3HAHUS.

3) pa6ora ¢ nndopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(OpMALUU (HAyYHO-TIOMYJISIpHAs JIUTEpaTypa
XMMHAYECKOTO COJAEp)KaHUs, CHpaBOYHBIE TOCOOMs, pecypcsl VHTepHera), aHaIM3UpPOBATH
nH(OPMALIMIO Pa3NUYHBIX BUAOB U (QOPM NPEICTaBICHUSA, KPUTUYECKH OLICHUBATh €€
JOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTD;

(¢bopMynupoBaTh 3alpochl W TNPUMEHSATh pa3jiMyHble METOJAbl NpU TOUCKE U O0TOOpe
nH(popManny, HEOOXOAMMOH JIJIsl BBIMIOTHEHUS YI€OHBIX 3a7a4 ONPEAeIEHHOTO TUTIA;

MpUOOpETaTh OMBIT HCIOJB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYIO (OpMYy MpeacTaBieHUs HHPOPMAIUH (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);



UCIOJb30BaTh HAY4YHBIM S3bIK B KauyecTBE CpEACTBa MpH paboTe C XUMHUYECKOH
nH(popMaLen: IPUMEHATh MEXIpEAMETHbIE ((PU3NUECKUe U MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL,
(hopMyIbl, a00peBUATYpPbI, HOMEHKIATYPY;

HCIIOJIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATTISIAHOCTH.

OBiajieHNe YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOH TeMbl B XOJ€ JHMajora /WM JUCKYCCHH,
BBICKA3bIBaTh  HUJA€H, (OPMYJIMPOBATh CBOM HPEJIOKEHHS OTHOCUTENIBHO  BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4H;

BBICTYNaTh C Mpe3CHTAlUel pe3ylbTaTOB IO3HABATEIBHOW JEATENBbHOCTH, MOIYYEHHBIX
CaMOCTOSITENIBHO WJIK COBMECTHO CO CBEPCTHUKAMU IIPH BBIMOJIHEHUH XUMHUECKOIO SKCIIEPUMEHTA,
IIPAKTUYECKON PabOThl MO HMCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peain3alud y4eOHOro
poekTa M (OpMyIMpPOBaTh BBIBOJABI IO pE3yJbTaTaM IPOBEAEHHBIX HCCIEIOBAaHUN MyTEM
COIJIACOBAHUS MO3ULUH B X0/l 00CYKIeHNUs U 0OMEHAa MHEHUSIMHU.

OBiageHne YHMBEPCAJIbHBIMH Pery/JsiTHBHBIMU 1efiCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYUIECTBJIATH CBOIO IO3HABATENbHYIO JI€ATEIBHOCTD,
ompenenss €€ LeNd W 3a/a4d, KOHTPOJUPOBATH M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeJiaraéMblii  aJrOpuT™M JEHCTBUM TNPH BBINOJHEHUM YYEOHBIX M MCCIEI0BATENbCKHX 3ajad,
BeIOMpaTh HambOosee 3(hPeKTUBHBIN COCOO0 WX pemeHHs ¢ Y4ETOM MOJTYYCHHS HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHUECKUX PEAKIIUAX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH JESITEIbHOCTH HA OCHOBE CaMOAHaIN3a U CAMOOLIEHKH.

NNPEJMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOCHUS Kypca « OpraHuuecKasi XuMHs» OTPaXKaroT:

c(OPMUPOBAHHOCTH TPEJICTABICHU O XUMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-HAYYHOM
KapTHHBl MHUpA, POJIM XMMUHU B INO3HAHUHU SBJICHUHA NPUPOAbI, B (OPMHUPOBAHUHM MBILIUICHUS U
KyJbTyphl JIMYHOCTH, €€ (YHKIMOHAIBFHOW T'PaMOTHOCTH, HEOOXOAWMOW JUIsl pEeLICHHUs
MPAKTUYECKUX 337ad M SKOJIOTMYECKM OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 370POBBIO U
MIPUPOAHOM CpeJE;

BJIaJICHHE CUCTEMON XMMUYECKUX 3HAaHUI, KOTOpas BKIIOYAET: OCHOBOINOJIAraloIUe OHATHUS
(XMMHUYECKUIT DJIEMEHT, aToM, »JJEeKTPOHHas 000JI0YKa aToMa, MOJIeKyJa, BaJCHTHOCTH,
UIEKTPOOTPHULIATEIBHOCT, XUMHUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BEépHyTas u
COKpaIéHHast), MOJIb, MOJIIpHAsi Macca, MOJIAPHBINA 00BEM, YIIIepOaHbIH CKeleT, PyHKIMOHAIbHAS
rpymnmna, pajuKai, U30Mepusi, U30Mepbl, TOMOJIOIMUYECKHUH Psijl, TOMOJIOTH, YIJIEBOIOPOIbI, KUCIOPO.
U a30TCOZEpXKAIIUE COCTMHEHUS,, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COEIMHEHUs); TEOPUU M 3aKOHbI (TEOpUs CTPOEHHUs OopraHmdeckux BeniectB A. M. Bytieposa,
3aKOH COXpPaHEHMsI MacChl BEILECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKUI SI3bIK XHUMUU;
MHUPOBO33PEHUYECKHE 3HAHUA, JIeKallde B OCHOBE I[OHMMAHUS HPUYMHHOCTH U CUCTEMHOCTHU
XMMHAYECKHX SIBJICHUH, (AKTOIOTMYECKHE CBEJCHHUS O CBOWCTBAaX, COCTaBe, IOJYYCHHH U
0€30I1aCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX OPraHWYECKMX BELIECTB B ObITY M IPAKTHYECKOU
JIESITEJIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHUH BBIABIIATH XapaKTEPHbIC IPU3HAKU MOHATHH, YCTAaHABIMBATE UX
B3aMMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOLIUE MOHATHUSA IPU ONUCAHUM COCTaBa, CTPOEHUS H
MPEBpAIICHUH OPTraHUYECKUX COCIMHEHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMUMUYECKYI0 CHMBOJIUKY [UIS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (HOpMyYJT OPraHMYECKUX BELIECTB U
YpaBHEHUI XMMHUYECKUX PEaKLUi, U3rOTABINBATh MOJEIM MOJIEKYJ OPraHMYECKHX BEIIECTB IS
WUTIOCTPALMK UX XUMHUYECKOTO M TPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIUBATh MPUHAJIEKHOCTh H3YYCHHBIX OPraHUYECKHUX
BEIIECTB [0 HX COCTaBY M CTPOEHUIO K ONpEAEIEHHOMY KIacCy/Tpynie COeIMHEHUN
(yryieBogopo/ipl, KUCIOPO U a30TCOAEpIKAILNE COCTUHEHMS], BBICOKOMOJIEKYJIIPHBIE COETUHEHMS),



naBaTh WM Ha3BaHusi 1o cucrematudeckoi HomeHknatype (IUPAC), a Ttakke mnpuBOAHUTH
TPUBUAJBHBIE HA3BaHUS OTACIIBHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOIMWIEH, alleTUJIEH,
STUIICHTIUKOJIb, TIUIEPUH, GeHOM, GopManbIeri, aleTalbIeTul, MypaBbUHasl KHCII0Ta, YKCyCHas
KHCJIOTa, OJICMHOBAs KHCJIOTAa, CTEAPHMHOBAS KHCIIOTA, TIIFOK03a, (PpyKTO3a, Kpaxmali, IeJUTioIo3a,
TJIMIIVH),

c(hOpMUPOBAHHOCTb YMEHHS ONPEACNATh BHUIbI XMMHUYECKOW CBS3M B OPraHUYECKUX
coeMHEHUX (OIMHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTb yMEHUS TPHUMEHSATH TOJIOKEHUS TEOPUU CTPOEHHUS OPTraHUYECKUX
BemiectB A. M. BytnepoBa nnsi oObSCHEHHs 3aBUCHMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUSI MACChI BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh COCTAB, CTPOCHUE, PU3NUECKHE U XUMHUECKHE
CBOMCTBA TUMUYHBIX MPEJCTABUTEICH Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEUIECTB (METaH, 3TaH,
STHJIEH, MpPOMNWJeH, aueTwuieH, OyranueH-1,3, merunOyraauen-1,3, OGeH307, METaHOJ, 3TAHOI,
STUJICHTJIMKOJb, TJIMIEPUH, (PEHOJI, aleTalbIerua, MypaBblUHAasi U YKCYCHAasl KHCIIOTHI, TJIOKO3a,
Kpaxmall, [eJUII003a, aMUHOYKCYCHAsi KUCIIOTa), WUTFOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXKIY
HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKIMUN C UCIOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPH30BATh UCTOUYHUKH YTIICBOJIOPOJIHOTO CBIPhs (HE(PTH,
MIPUPOJHBIN Ta3, Yroib), CHOCOOBI WX TepepaboTKHM U TMPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepadboTKH;

c(hOpMHUPOBAHHOCTh YMEHUI1 MMPOBOJUTH BHIYMCIEHUS 0 XUMUYECKUM YPaBHEHHUSIM (MacCChI,
00BEMa, KOTMYECTBA HCXOTHOTO BEIIECTBA HIIU MPOIYKTA PEaKIUU 10 W3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOYKTOB PEAKIUN);

c(OpPMHUPOBAHHOCTh YMEHUN BIAJETh CHCTEMOW 3HAHWI OO0 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCTIONB3YyEeMbIX B XUMUU MTPH U3yUEHUU BEIIECTB U XUMUYECKUX BJICHUH (HaOII0AeHHE,
W3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE), UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS IS
MPUHATHSA PEIICHUM B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMU M HUX
MIPUMEHEHHUEM;;

c(hOpMUPOBAHHOCTh YMEHMI COOJIIO/IaTh TMpaBWiIa TMOJIb30BAaHUS XHUMHUYECKOH MOCYIOW U
1a00paTOpHEIM 000PYIOBaHHEM, a TAKXKE MPABHIIA OOpPAIICHHS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKLHSMH IO BBITTOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUW IUTAHUPOBATH M BBIMIOJNHATh XHUMHUYECKUNA OKCIICPUMCHT
(mpeBpallleHHsT OPraHMYECKUX BEIIECTB NpPU HArpeBaHUU, IMOJyYCHHE ITUIICHA U U3YYEHHE €ro
CBOWCTB, KQUeCTBEHHBIC PEAKIIMU OPTAHUYECKUX BEIIECTB, JCHATypallvs OCIKOB MPH HATPCBAHHH,
LBETHBIE PEAKIMH OEJIKOB) B COOTBETCTBHH C MPaBUJIAMH TEXHUKH O€30MacHOCTH MPHU OOpalieHuH
C BemiecTBaMH M J1a0OpaTOPHBIM OOOPYIOBAHUEM, NPEIACTABNIATH PE3YyIbTATHl XHUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3alicH ypaBHEHUH COOTBETCTBYIOLIUX peakiuil U ¢GopMyInpoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HWH(GOpMALHIO,
MOJTy9aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpeICTBa MaccOBO nHpopMaruu, IHTepHET U APYTHX);

c(OpPMUPOBAHHOCTh YMEHUN COOJIIOJIaTh MpaBWJIa OSKOJOTHYECKH I[eJIeCO00pa3Horo
MOBEJICHUs B OBITY M TPYJOBOM JACATEIBHOCTH B LENSAX COXPAHEHUS CBOETO 370pPOBbI U
OKPY’KaoIlle NPUPOAHOM Cpenbl, OCO3HABATh OMACHOCTh BO3JECUCTBUS HA >KUBBIE OpPraHU3MBbI
ONpeACNEHHBIX OPraHUYECKUX BEILECTB, TOHMUMAs cMbIc nokaszatens [IJIK, nmoscHiITh Ha npuMepax
CIOCOOBI YMEHBIICHHS U MPEIOTBPAILIEHUS X BPEAHOTO BO3CHCTBHS Ha OpraHU3M YeJIOBEKa;

JUIsT OOYyYalolUXCsl C OTPAHUYEHHBIMH BO3MOKHOCTSMH 3JI0POBbSi: YMEHHE MPUMEHSTH
3HaHHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMHUUECKUX SBJICHHUIA;

JUTSL CJIETIBIX W CIA0OBHISAIINX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh PElbe(h)HO-TOUCUHYIO
cucteMy o6o3Hauenuii JI. bpaitns mis 3anmucu XuMudeckux Gopmyi.

11 KIIACC



[IpenMeTHBIe pe3ynbTaThl OCBOCHUA Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUN: O XUMUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYUYHOU
KapTUHBI MUPA, POJM XMMHHM B TIO3HAHWM SIBICHUIN NPUPOABI, B (POPMHPOBAHUHM MBIILICHUS U
KyJAbTYpbl JINYHOCTH, €€ (YHKIMOHAJIbHOW TPAaMOTHOCTH, HEOOXOAMMOW [IJsi pelIeHUs
MPAKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0pPOBBIO H
MPUPOAHOM CPEJE;

BJIQJICHUE CUCTEMON XMMHMUYECKUX 3HAaHWUM, KOTOpasi BKIJIIOYAET: OCHOBOIIOIAraloOIINe MOHATUS
(XMMHYECKHUI 3JIEMEHT, aTOM, U30TOI, S-, P-, d- SJIEKTPOHHbIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJIAPHBIA 00BEM, BaJCHTHOCTb, OSJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHUS,
XUMHUYECKasi CBA3b (KOBAJICHTHAsl, WMOHHAs, MeETaJUIMYEcKasl, BOJOPOJHAas), KpUCTAJUIMYECKas
peméTka,  TUIBl ~ XMMHYECKMX  pEaklMil,  pacTBOp,  AJEKTPOJUTHI,  HEDJIEKTPOJIHTHI,
NEKTPOJIUTUYECKAS JUCCOLUALUS, OKUCIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON pEeaKIHH,
XMMHYECKOE pABHOBECHE); TEOPUM U 3aKOHBI (TEOpHSI DJIEKTPOJIUTUYECKOW JAMCCOIMAIINH,
nepuoanyeckuii 3akoH . . MeHeneeBa, 3aKOH COXpaHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHUS
Y TMPEeBpAILEHUS] YHEPTrUU MPU XUMHUYECKUX PEaKLHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKNE 3HAHUS, JIEKAIINE B OCHOBE IOHUMAaHUS MPUYMHHOCTH U CHCTEMHOCTH
XUMHYECKHUX SBIICHUH, (AKTOJIOTMYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IMOJYYCHUU H
0€301aCHOM HCTIOJIb30BAHUU BAXHEUIINX HEOPTaHWYECKHUX BEIIECTB B OBITY W IMPAaKTHYECKOU
JeSATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHUI BBISBIISTH XapaKTEPHBIC MPU3HAKH TOHATHIA, YCTAHABIMBATH UX
B3aUMOCB$I3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE OHATHUS MPU ONMMCAHUHA HEOPTaHUYECKUX BEIIECTB
U UX NPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XMMHYECKYI0 CHMBOJUKY JJISI COCTaBJICHUSA
(hopMyJ BEIIECTB U ypaBHEHHI XUMHUECKUX pEaKIyii, cuctemarnueckyto HomeHnkiarypy (IUPAC)
Y TPUBHUAJBbHBIE HA3BaHMS OTJEJbHBIX HEOPTaHWYECKUX BEIIECTB (YrapHbIA ras, YriIeKHCIBbIA ras,
aMMHuaK, raiéHasi U3BeCTh, Heral€Has U3BeCTb, IUThEBAs COJa, MUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUH OIpeAeNsTh BAJICHTHOCTh U CTEMEHb OKHUCICHHUS XUMUYECKUX
JJIEMEHTOB B COEIMHEHUSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSI3U (KOBAJCHTHAasi, MOHHAs,
MeTaJlJIn4yeckasi, BOJOPOAHAs) B COCAMHEHUAX, THUIN KPHUCTAJUIMYECKON PEmETKH KOHKPETHOTO
BelleCTBa (aTOMHasi, MOJIEKYJIIpHas, WOHHAas, MeETaJNIndecKas), XapakTep cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCANHEHUM;

c(OPMHPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAICKHOCTh HEOPTAHUYECKUX BEIIECTB I10
WX COCTaBy K OMNpeAeNnEéHHOMY Kiaccy/Tpynmne COeAMHEHHH (IMPOCThIe BEIIECTBA — METaUIbl U
HEMETaJIbl, OKCH/IbI, OCHOBAHUS, KUCIIOTHI, aM(OTEPHBIE TUPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUIN PacKpbIBaTh CMBICT Nepuoanyeckoro 3akona Jl. . Menzaeneesa
U IEMOHCTPUPOBATh €TO CUCTEMATH3UPYIOILYI0, OOBICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKUX
anemeHToB 1—4 nepuonos Ilepuoanueckoit cucrembl xumuueckux 3nemeHToB /. 1. Menneneesa,
WCIIOJNIB3YSl MOHATHS «S-, P-, d-3JEKTpOHHBIE OpOUTANIN», «IHEPreTHUECKUE YPOBHU», OOBIACHATH
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMMUYECKUX 3JIEMEHTOB M MX COEAMHEHUN IO IEpUoaaM U
rpynnam [lepuoauueckoit cuctrembl Xxumuieckux daeMeHToB 1. 1. Menneneena;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh (OMMCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA
HEOPraHUYECKUX BEIIECTB Pa3JIMYHBIX KIJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOM
CBA3M MEXJIy HEOPraHMYECKUMH BEUIECTBAMHM C IIOMOIIbIO YpPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIU;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATh XUMHUECKUE PEAKIUH [0 Pa3IUYHBIM
MpU3HaKaM (YUCIIy U COCTaBY pearupyromnx BEUIECTB, TEINIOBOMY YPPEKTy peakiui, U3MEHEHUIO
CTENIEHEW OKUCIIEHHS 3JIEMEHTOB, OOPaTUMOCTH PEAKLIMH, YIACTHIO KaTallu3aTopa);



c(hOpPMUPOBAHHOCTh YMEHUN COCTaBIISATh YPAaBHEHUS PEAKIUN PA3IUYHBIX THIIOB, MOJHBIE U
COKpalI€HHbIC ypaBHEHUS PEaKUUid HWOHHOTO OOMEHA, yYMUTHIBas YCJIOBHS, MPU KOTOPHIX 3TH
peakIu UAyT A0 KOHILIA;

c(hOopMUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIIUU, TTOATBEPKIAIONINE KAaUeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTraHUYECKUX BELIECTB, PACIO3HABATH OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJIHBIX PAaCTBOpPax HEOPraHMYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPEeICTBOM COCTaBJICHHUSI 3JIEKTPOHHOr0 OanaHca ATUX PEaKIUii;

c(hOpPMUPOBAHHOCTh YMEHHH OOBSCHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pPEaKIHH OT
pasnUYHBIX (AKTOPOB; XapakTep CMENICHHWS XUMHYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3aeicTBus (npunmun Jle [llarense);

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTePU30BaTh XUMHUYECKHE MPOIECCHI, JISKAIINE B OCHOBE
MPOMBIIIJICHHOTO TOJIy4eHHUS CEpPHOW KHCIOTB, aMMHakKa, a Takke CcQOpMHUPOBAHHOCTD
MpeCTaBICHU 00 OOMMX HAyYHBIX NPUHIUIAX W JKOJOTHYECKHX MPOOJIeMax XUMHYECKOTO
MIPOU3BOJICTBA;

c()OPMUPOBAHHOCTh YMEHHU MPOBOJUTH BBIUUCICHHUS C HCIOJIH30BAHUEM TOHSITHS
«MaccoBasi I0JIsl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOLICHHH ra30B MPU XUMHUECKUX PEAKIUIX,
Macchl BeLECTBA WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BELIECTBA, Macce WU O00BEMY
OJIHOTO U3 YYAaCTBYIOIIUX B PEaKIMU BELIECTB, TEIUIOBOrO 3¢ ¢deKTa peakliud Ha OCHOBE 3aKOHOB
COXPAaHEHUS MAaCChl BELIECTB, IPEBPALIEHUS U COXPAHECHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHMI COOJIIO/IaTh TpaBWiIa TMOJH30BAaHUS XHUMHUYECKOH MOCYIONH U
7a00paTOpHBIM O0OPYJOBaHUEM, a TAaKXKe MpaBHiia OOpalIEHHs C BEIIECTBAMH B COOTBETCTBHHU C
WHCTPYKIHSMH IO BBITTOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUW ITUTAHUPOBATH W BBITIOJNHATh XHUMHUYECKUNA OKCIICPUMEHT
(pasnoskeHue MepoKCcuaa BOAOPOJa B MPUCYTCTBUU KaTalIU3aTopa, ONpeAeNieHUE CPeabl pacTBOPOB
BEIIIECTB C TIOMOIIBIO YHUBEPCATHHOTO MHIUKATOPA, BIMSHUE PA3UIHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peakiuy, peakliui HOHHOTOo 0OMeHa, KaueCTBEHHBIE peakluu Ha cynbdat-, kKapOoHaT-
U XJOPUI-aHUOHBI, HAa KAaTHOH aMMOHMS, PEIICHUE OHKCIEPUMEHTAIBHBIX 33/Jad II0 TeMaM
«Mertamne» u «Hemeramnel») B COOTBETCTBUM C TMpaBUJIAMH TEXHUKH O€30MacCHOCTH TMpHU
oOpalieHnd ¢ BEHIECTBAMH U JIA0OPaTOPHBIM OOOPYAOBAaHHEM, IMPEACTABISATh pPE3YJIbTaThI
XMMHUYECKOTO JKCIepUMeHTa B (opMe 3alucH YpaBHEHHH COOTBETCTBYIOIIUX peaKIUid HU
(hopMyIHpPOBATh BEIBOJIBI HA OCHOBE ATUX PE3yJILTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIW3UPOBATh XUMUYECKYI0 HWH(MOpMALHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX UICTOUYHUKOB (CPEACTBA MACCOBOM KOMMYyHUKaluK, UHTepHET U ApyTrux);

c(OpPMUPOBAHHOCTh YMEHHUH COONIOJIATh TMpaBWJIa SKOJOTHYECKH I[eJIecO00pa3Horo
MOBEJCHUs B OBITY M TPYJOBOM JACATEIBHOCTU B LENSAX COXPAHEHUS CBOETO 370POBbI U
OKpY’KarIlle NPUPOAHON Cpenbl, OCO3HABATh OMACHOCTb BO3JECUCTBHUS HA >KUBBIE OpPraHU3MbI
onpeAeNEéHHBIX BEIIeCTB, MOHUMas cMbica Tokasatens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M UYEJIOBEKA;

JUIs OOYYalolUXCsl C OTPAHUYEHHBIMH BO3MOKHOCTSMH 3JI0POBbSI: YMEHHME MPUMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMHUUECKUX SBJICHHIA;

JUISL CJICTIBIX W CIIA0OBHISAIINX OOYYaIOIUXCS: YMEHHE HCIOJIb30BaTh PElbe(h)HO-TOUCUHYIO
cucteMy obo3Hauenuii JI. bpaiins mis 3anmucu XuMudeckux Gopmy..
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OpPraHUYECKUX COeTMHEHUN A.
M. bytneposa, €€ OCHOBHBIE
HOJIOKEHHUS

CEHTSAOPH

IHOK OoubanoTeka

[IpencraBnenue o
KJIaccu(pUKauy OpraHMYeCKUX
BemecTB. Homenkiarypa
(cucremaTtuyeckas) u
TPUBHUAJILHBIC HA3BAHUS
OpPraHn4YCCKuX BCUICCTB

CEHTSIOpb

[HOK 6ubnuoteka

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH Pl

CEHTIOPh

IHOK OoubmauoTeka

Mertan u 3TaH — npocTeuime
npeaACTaBUTC/IN AJIKAHOB

OKTSI0pb

I[HOK 6ubnmoTteka

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOWCTBA

OKTAOPH

IHOK OoubmanoTeka

OTUJIEH U MPONUIEH —
npocTelIre NpeacTaBUTeNN
JIKEHOB

OKTSAOPH

[HOK oubnuoteka

[IpakTuueckas pabora Ne 1.
«ITonyuenue >TuneHa U
M3YYEHHE €r0 CBOUCTBY

OKTSOPH

IHOK OubmanoTeka

Ankanuensl. bytaauen-1,3 u
MeTunoyrtaaueH-1,3. [lomydenne
CHHTETUYECKOI0 KayuyKa 1
PE3UHBI

HOSIOpb

[HOK 6ubnuoteka

10

AJIKUHBI: COCTaB U 0COOEHHOCTHU
CTPOEHUSA, TOMOJIOTUYECKUI
pAaa. ALETUIEH — MPOCTEUIHIA
MPEJICTABUTENb AIKUHOB

HOSIOPb

LHOK OubmauoTeka




11

Breruncnenus no ypaBHeHUIO
XUMHYECKOU peaKkuu

HOSAOpb

[HOK 6ubnuoTeka

12

ApeHbl: OEH3011 ¥ TOTYOIL.
TOKCUYHOCTH apEHOB

nexkabpb

IHOK OoubanoTeka

13

I'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB,
MPUHAJICKAIINX K PA3TUIHBIM
KJaccaMm

neKadpb

[HOK 6ubnuoteka

14

[IpupoHbIe HCTOUYHUKH
YII€BOAOPOAOB: IPUPOAHBIN ra3
¥l TIOMTy THBIC He(TSHBIE Ta3bl,
HEPTh U TPOTYKTHI €€
nepepaboTKH

nekabpb

IHOK OubmnoTeka

15

[IpupoaHbie ICTOYHUKHT
YIJI€BOAOPOAOB: IPUPOAHBIH ra3
U TIOITyTHbIE HEPTSHbBIE Ta3bl,
HEPTh U MPOYKTHI €€
nepepaboTKu

nexkabpb

IHOK 6ubmnoTeka

16

KonTponbhas pabota no
paszeny «YTIeBo0POIb»

SHBapPb

[HOK 6ubnuoTeka

17

[TpenenbpHBIE OTHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOI.
BonopoaHas cBs3b

SHBapPb

I[HOK 6ubmmoTteka

18

MHuoroaroMHEIE CIIMPTHI:
OTUJICHIVIMKOJIb Y I'NIMICPUH

SHBapPb

[HOK 6ubnuoteka

19

DeHOII: CTPOCHUE MOJIEKYIJIbI,
(bu3nueckrue 1 XUMUYECKHUE
CBOWCTBA, IPUMEHEHUE

deBpaib

IHOK OoubnnoTeka

20

Anpaeruanl: GopMaIbACTHI U
aneraiapaerug. AneTod

deBpaib

IHOK OubmauoTeka

21

OIHOOCHOBHBIE TIPEIETBHBIE
KapOOHOBBIC KHCIIOTHI:

dbeBpaib

[HOK 6ubnmoTeka




MypaBbUHAs U YKCYCHAas

22

[IpakTuueckas pabora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCIJIOTBD»

deBpaib

[HOK oubmuoteka

23

CreapuHOBas U OJICMHOBAs
KHCJIOTBI, KaK MPEICTAaBUTEIH
BBICIITUX Kap60HOBBIX KHCJIOT

MapT

IHOK OubanoTeka

24

Mpr1a kak coJIu BBICIINX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIIee AECUCTBHE

MapT

I[HOK OoubanoTeka

25

CrnoxHble 3¢upbl Kak
IIPOU3BOHBIE KaPOOHOBBIX
KUCJHOT. ['Mapoin3 ClI0KHBIX

a¢upoB

MapT

I[HOK 6ubnmoTeka

26

JKupsl: runponns, NpuMeHEHHE,
OuosIornyeckas poJb KHUPOB

MapT

[HOK 6ubnuoTeka

27

VYrieBonpl: cocTas,
Kjaccudukanus. Baxueimme
NpeCTaBUTEINN: TII0KO03a,
dpykTo3a, caxaposa

anpesb

LHOK Ooubauoreka

28

Kpaxman u nemnosnosa kak
IIPUPOIHBIE NTOJIMMEPBI

anpenb

ILHOK 6ubauoTeka

29

KonTtponbnas pabota no
pazneny
«Kucnopozaconepxkarniue
OpPTaHHYECKUE COCTUHEHUS/
Bcepocculickast mpoBepoyHas
paboTta

anpelb

[HOK 6ubnuoteka

30

OO1m1as xapakTepuCTHKA
a30TCO/IEpIKAILUX OPIraHNYECKUX
coeauHenuii / Beepoccuiickas
poBepovHas pabora

anpelb

IHOK 6ubnmoTeka




31

AMUHEBI: METHJIAMWUH W aHWJINH

Man

I[HOK 6ubauoTeka

32

AMHHOKHCIOTBI KaK
am(pOoTepHbIe OpraHNYeCKHe
COE€IUHEHUS, UX OMOJIOTHYECKOE
3HaueHue. [lentuapl. benku kak
MIPUPOIHBIC
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMUS

Man

[HOK o6ubmuoteka

33

OCHOBHHG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN

Mai

IHOK OubanoTeka

34

OCHOBHLIG METOAbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeguHenuii. I1lnacTMaccsl,
Kay4yKH, BOJIOKHA

Mai

[HOK 6ubnuoteka

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBOo 4acoB

KoHnTtpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3y4eHus!

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcsl

XUMHAYECKUHN DJIEMEHT. ATOM.
DJeKTpoHHAs! KOH(DUTYpaLKsi aTOMOB

CEHTSAOPh

LHOK 6ubanoTeka

[Tepronnueckuii 3aKOH U
[lepnonnueckas cuctemMa XUMHYECKUX
anemenToB /I. 1. Menneneena, ux
CBSI3b C COBPEMEHHOW TeopHe
CTPOEHHUSI aTOMOB

CEHTSI0pb

I[IOK 6ubnuoreka

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XHUMHYECKHUX DJIEMEHTOB U UX
COEIMHEHUI MO IPYyIIaM U MePUOIaM.
3HayYeHHe MePUOIMUECKOTO 3aKOHA 1
CHCTEMBI XMMHYECKHX 31eMeHTOB JI. 1.
MeHeneeBa B pa3BUTHH HAYKH

CEHTSIOph

HOK oubmuoreka

CtpoeHue BelecTBa. XUMUYECKast
CBA3b, eé BUAbI, MCXaHU3MbI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bopopoanas cBs3b

CEHTAOPH

LHOK 6ubanoTeka

BanenTHOCTE.
DIeKTPOOTpULIATeTbHOCTh. CTENeHb
OKHCJIEHUS. BemecTsa MOJIEKYJISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHUS

OKTSIOpb

HOK oubnuoreka

Iloustue o AUCTICPCHBIX CUCTCMAX.
VcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPBHI.
MaccoBasi 107151 BELIIECTBA B pPACTBOpPE

OKTSIOPh

HOK 6ubnuoteka

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTUHEHUH.
['eneTnueckas CBsi3b HEOPraHMYECKUX

OKTSIOPh

LHOK 6ubanoreka




BCIICCTB, Pa3JIMYHBIX KJIIACCOB

Knaccudukanus XuMHYeCKHX PeaKIHid
B HEOPTraHUYECKON U OPraHUYECKOU
XUMUHU. 3aKOH COXPaHEHUSI MaCChI
BENIECTB; 3aKOH COXPAaHECHUS U
MPEBPALLCHUS SHEPTUU TTPU
XAMHUYECKHUX PEeaKIUAX

OKTSIOpb

IHOK Oubnnoreka

CkopocTts peakuuu. OOpaTuMbIe
peakuuu. XMMHUYECKOE PABHOBECUE

HOSIOpB

[HOK 6ubnuoteka

10

[IpaxkTuyeckas padora Ne 1. «Brnusiaue
pas3In4HbIX (AKTOPOB HA CKOPOCTb
XUMHUYECKOU pEeaKium»

HOSIOPb

[HOK 6ubanoTeka

11

DNEKTPOIUTHUYECKAST JUCCOLIUALUS.
[TonsTHE O BOZOPOIHOM IOKA3aTeIe
(pH) pactBopa. Peakuiuu noHHOTO
oOMeHa. ['maponu3 opraHuuecKux u
HEOPraHUYECKUX BELIECTB

HOA0pb

ILHOK Oubnuoreka

12

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [lonarue o0 anekTponuze
pacIuIaBOB ¥ pacTBOPOB cosel

HOSIOpB

HOK 6ubnuoteka

13

KontponbHas pabota no pasueny
«Teopernyeckue OCHOBBI XMMHH»

nexkadppb

LHOK 6ubanoTeka

14

Mertamisl, UX IMOJOXKEHHUE B
[Tepuoauueckoit cucTeMe XMMUYECKUX
anemenToB /I. 1. Meneneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB.
OO0mue ¢puznyeckre CBOMCTBa
METAJLJIOB

nexkadppb

IHOK Oubnuoreka

15

CrutaBbl METAJLIOB.
DNEKTPOXUMHUUECKUN Psift
HanpsHKeHUH METAILIIOB

nexadpb

HOK 6ubmuoTeka

16

XUMHYECKHE CBOMCTBA BAKHEHUIIINX
METaJUIOB (HATPHUH, KM, KaJbIUH,

neKadpb

HOK oubnuoreka




MarHui, AIIOMUHUN) ¥ UX COSAMHEHUI

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U
HUX COEIMHEHNN

SIHBaphb

ILHOK Oubmuoreka

18

XnMHUUecKre CBOMCTBA ITMHKA, JKelle3a
U UX COCTUHEHUN

STHBaph

HOK 6ubnnoteka

19

[IpakTuyeckas padora Ne 2. "Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
«Meramiby"

SIHBaph

LHOK 6ubanoreka

20

Hewmeramisl, uX nonoxeHue B
[Tepuoanyueckoil cucteMe XUMUYECKUX
anemenToB 1. 1. MenneneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

deBpab

HOK 6ubnuoreka

21

®u3nyecKre CBOMCTBA HEMETAIIOB.
ATIOTpOnUs HEMETaUIOB (Ha MpuUMepe
KHCIIOPOJa, cepbl, hocdopa u
yIaepoaa)

(dheBpanb

LHOK 6ubanoreka

22

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
CEphI M UX COCTMHEHUI

(dheBpanb

[HOK 6ubanoTeka

23

XuMH4yecKrue CBOMCTBA a30Ta,
dbocdopa 1 UX COCTUHCHHUI

(beBpanb

LHOK Oubnuoreka

24

XUMHUYECKUE CBOMCTBA yIyiepo/a,
KPEMHHUSI U MX COEJMHEHUM

MapT

HOK 6ubnuoteka

25

[IpuMeHeHre Ba)KHENIINX HEMETAJUIOB
U UX COCTUHEHUN

MapT

HOK 6ubnuoteka

26

O00011eHNe U CUCTEMAaTU3 AL
3HaHUM 110 Teme «HemeTtamb.
Brraucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

MapT

HOK 6ubnuoteka

27

[IpakTuueckas padora Ne 3. «Pemienue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"Hemeramisl"»

MapT

HOK oubmuoreka




KonTponsHnas pabora no temam

28
«Metamey u «HemeTamisn)

anpenb

I[IOK 6ubnuoreka

Heoprannueckue u oprannyeckue
29 KHCII0ThL. Heoprannueckue u
OpraHUYeCKHe OCHOBAHUS

anpenb

[IOK oubnuoreka

AMoTepHbIe HEOpraHUYeCcKHe U
OpTraHUYECKUE COCAMHEHUSI.
['eHeTnyeckas CBSI3b HEOPTAaHUUECKUX
Y OpPraHUYECKUX BEIIECTB

30

anpenb

IHOK Ooubnuoreka

Ponrs xumun B OGGCHG‘ICHI/II/I
AKOJIOTUYECKOM, SJHEPreTUUECKON 1
MUIIEBON 0€30MaCHOCTH, Pa3BUTHHI
MeAUIIMHbI

31

Man

HOK 6ubnuoteka

[IpencraBnenus 00 0OMUX HAYYHBIX
32 IIPUHIUIIAX [IPOMBIIIIIEHHOT O
MOJIYYCHUS] BAKHEHUIITUX BEIICCTB

Man

ILHOK Oubnuoreka

Yenosek B MUpE BEIECTB U
MaTEepUajIoB

33

Mai

HOK oubnuoreka

34 XuUMUS U 3J0pOBbE YEJIOBEKA

Man

IHOK 6ubmnoTeka

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




Cucrema OLeHKH pe3yJIbTATOB

Kpurtepun oneHnBaHus 1o XuMuH

[Ipu oneHke yueOHBIX TOCTUKEHUN ydallluxcsl IPUMEHSETCS] KpUTepHallbHasl CUCTEMA
OLIEHMBAHMA MO NMATHOAIIIBHOM 1IKajie (0OTMeTKa« | »HecTaBUTC):

Kpurepun oieHKH yCTHOT0 0OTBeTA.
OtMmeTka«S» cTaBUTCS, €CIINU:

®  OTBET IIOJIHBIM U IIPaBUJIbHBIM HA OCHOBAHUU U3YUYEHHBIX TEOPUL;
® Marepual U3JI0KEH B JIOTHYECKOM MTOCJIEI0BATEIbHOCTH, JINTEPATYPHBIM SI3BIKOM;
®  OTBET CAMOCTOSITEIIbHBIN.

OtmeTrka«dy CTaBUTCS, €CIIH;

® OTBET IOJIHBIM U HpaBI/IJ'H:HHﬁ Ha CHOBAHUU U3YYCHHBIX TCOpHﬁ;
® Marepual H3JI0KEH B OHpeHeHCHHOﬁ JIOTHYECKOH IOCICJ0OBATCIIBHOCTH,

Py 3TOM JIOMYIIEHBI JBE-TPU HECYIICCTBEHHBIC OIIMOKH, HCIPABICHHBIE II0
TpeOOBAHUIO YUUTEIS.
OtMeTKa«3» CTaBUTCS, CCIIU:
®  OTBET IOJIHBINA, HO TPU ATOM JIOMYIIEHA CYIIECTBEHHAS OIINOKA;
®  WJIM OTBET HE IOJHBIM, HECBA3HBIM.
OTtmeTKka«2)» CTaBUTCSA, €CIIH:

® @pu OTBETE OOHAPYXKEHO HE IOHMMAHUE YYaIIUMCS COJACpKaHUS y4eOHOTO
MaTrepuana;

® WM JONYLIEHBI CYIIECTBEHHBIE OIINOKU, KOTOPbIE YYalllUics HE MOKET UCIIPABUTh
IIPY HABOJSLLMX BOIIPOCAX YUUTEIIS;

¢ JIuOo npu OTCYTCTBUU OTBETA.

OueHka 3KCNePUMEHTAIBHBIX YMEHHUIA.
OneHka CTaBUTCS Ha OCHOBaHMM HAOJIONEHUS 3a Yy4YallUMUCS B XOJe
BBITNIOJIHEHUS IPAKTUUECKON pabOThl U MMCBMEHHOTO 0TY€eTasza padoTy.

OTMmeTKa«S» CTaBUTCA, CCIIN:

e PaboTa BHINIOJHEHA TMOJIHOCTHIO M 0€3 OIHMOOK, CleNaHbl MpaBUIbHBIC HAOTIOACHUS U
BBIBOJIBI,

¢ DKCINEpPUMEHT OCYIIECTBIICH MO TUIaHy C YY4eTOM TpeOOBaHUI TEXHUKHU 0€30MacHOCTH
paBWII PabOTHI C BEMIECTBAMU U 000Dy IOBAHUEM;

¢ [IposiBiICHBI OPraHU3aIlMOHHO-TPYIOBBIC YMEHHUSI, TOICPKUBAKOTCS YUCTOTA H TMTOPSIOK
Ha
Pabouem mMecTe, SJKOHOMHO HCIIOIB3YIOTCS PEAKTHUBEI.

Otmerka«4dy CTaBUTCS, €CIIN:
e PaboTa BBINIOJIHEHA TTPABUIILHO, CIICTAHBI IPABIILHBIC HAOIIOACHUS U BBIBOJIBI, HO TIPH
ATOM SKCIEPUMEHT MPOBEJICH HE MOJTHOCTHIO;

® nu momyiieHsl He CYIIECTBEHHBIE OTMOKHU B padOTe C BEIIeCTBAMU U 000PYI0BAaHUEM.
OtmeTka«3» CTaBUTCS, €CIIH:

e Pa0ora BbINOJHEHA MMpaBUJIbHO HC MCHECC, YCM Ha IIOJIOBUHY,



® UiIu AONYIICHA CYHICCTBCHHAs oIInOKa B XO04€ OJBKCICpUMCHTA, B O6’bﬂCH€HI/II/I, B
odopmiieHHnH U paboThl, B COOJIIOIEHNH MPaBUJI TEXHUKU 0€30MacHOCTU Mpu paboTte ¢
BEIIECTBAaMH U 000PYI0BaHUEM, KOTOPAst UCHPABISIETCS IO TPEOOBAHHUIO YUUTEIS.

OTtMmeTKka«2)» CTaBUTCS, ECIIN:

e jomymieHsl JBe (M Oosiee) CYHIECTBEHHbIE OIMMOKH B XOJ€ OSKCIEPUMEHTa, B
00BsICHEHNH, B OOPMIICHUU PAOOTHI, B COOIMIOICHUH MPaBUJI TEXHUKH 0€30MacHOCTH,
KOTOPBIC YYAITUICS HE MOXKET UCTIPABHUTH JJaXKe MO0 TPECOOBAHUIO YUUTES,

® paboTa HE BBIMIOJIHEHA, Y YYalllerocs OTCYTCTBYET HKCIIEPUMEHTaIbHbIE YMEHHUS.

OueHka ymMeHU#l peliaTh pacyeTHbIe 3aJa4H.
OT1meTka «5»

CTaBHUTCS, €CIIH, B JIOTHYECKOM PACCY)KICHHU U PEIICHHH, HET OIMHUOOK, 3ajada perieHa
paIMoHaIbHBIM CIIOCOO0M;

OtrmeTrka «4» CTaBHUTCS, €CIIM, B JIOTHYECKOM pACCYXKIECHHUM ¥ PEIICHWH, HeT
CYHICCTBCHHBIX OH_II/IGOK, HO 3aJla4a pCUICHa HC pallMOHAJIbHBIM CHOCO6OM, WM OO0IYHICHO
He 0oJiee IBYX HE CYIIECTBEHHBIX OIMUOOK.

OtTMmeTKa «3»

CTaBUTC, €CJIH, B JIOTHYCCKOM PACCYXIACHUU, HCT CYHICCTBCHHBIX OHH/I60K, HO JOITyIgeHa
CYHICCTBCHHAA OIIMOKA B MAaTEMAaTHYECKHX pacucrTax.

OrTMeTKa «2»

CTaBUTCS, €CJAM HMEIOTCS CYIIECTBEHHbIE OIIMOKM B JIOTHUYECKOM pacCyXICHHUH U B
pELIeHNUH; OTCYTCTBYET OTBET Ha 3aJ[aHHeE.

OueHka NMCbMEHHBIX KOHTPOJIBHBIX padoT.

OTMeTKa«S»
CTaBUTCS, €CJIM: OTBET MOJHBINA U MPaBUILHBINA, BO3MOKHA HE CYIIECTBEHHAs OIINOKA.
OrmeTka«d»

CTaBUTCS, €CJIM: OTBET HE MOJHBIN WK JOMYIIEHO, He OoJiee ABYX HE CYIIECTBEHHBIX
OLIHOOK.

OTMeTKka«3»

CTaBHUTCA, €CJIN: pa60Ta BBITIOJTHEHA HE MCHCC YEM HAIIOJIOBUHY, JOMYIICHA OJJHA
CYHICCTBCHHAA OIIMOKA U IIpu 5TOM ABC-TPU HC CYIICCTBCHHBIC.

OTMeTKa2»

CTaBUTCS, €CIM: padoTa BHIMOIHEHA MEHBIIIE, YeM Ha MOJIOBUHY WJIH COACPKHUT HECKOIBKO
CYIIECTBEHHBIX OMMOO0K, OO0 paboTa HE BBIMOJIHEHA.

[Ipu ouieHKe BBINOJHEHHUS TUCBMEHHOW KOHTPOJIBHON paboThl HE 00X0AUMO
YUUTHIBaTh TPEOOBaHUS €AMHOT0 OpdorpauuecKoro pexxuma.

Onenka TecTOBBIX padoT.
TCCTBI, COCTOsAIIUEC H3 IISAITU BOIIPOCOB MOYKHO HCIIOJB30BATH IIOCJIC HM3YUCHUA
KaXJI0ro MaTepuaia (ypoka).



Tect n3 10—15 BonpocoB ucnonab3yeTcst isi NEPUOINIECKOTr0 KOHTPOJIS.

Tectusz 20—30 BonpocoB HEOOXOJUMO UCIIOIB30BATh AJII UTOTOBOT'O KOHTPOJISL.

[Ipu OIICHUBAHUH UCTIONB3YETCS
clemyromas IIKajga: JUid  TecTa W3  IISTH
BOITPOCOB
®  HET OIIMOOK—OIEHKAKS»;
® ojHa OMMOKa—OICHKA«4»;
®  JIBE OIIMOKH—OIIEHKA«3»;
®  TpH OMIUOKHU —

OIIEHK«2 .
e Jlna tecta us 30
BOIIPOCOB:

e 25—30 npaBWIBHBIX OTBETOB—OIICHKA «5»;

® 19—24 npaBUIIbHBIX OTBETOB—OLICHKA «4»;

® 12—18 npaBWIBHBIX OTBETOB—OIICHKA «3»;

* Menbiue 12 npaBUIbHBIX OTBETOB—OILICHKA2).

MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

10 KJIACC

Kon
MpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHus

1 TeopeTnyeckue OCHOBBI OPraHMYECKOW XUMHH

CdopMUpOBaHHOCTH MPEACTABICHUNH O XUMHYECKOW COCTaBIISAIONMIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SABIIGHUN TPUPOJBI, B (OPMHUPOBAHMHM MBIIUICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOW IS
pelleHns MPAKTUYECKUX 3aJad M OSKOJIOTMYEeCKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOJIHOM cpejie

1.1

Brnanenune cucremMol XMMUYECKUMX 3HAHMH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArArOLUE MTOHATHUSA (Monexyna, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEIbHOCTh, CTENEHb OKUCICHHUSA, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIIpHBIA OO0BEM, YTIEPOAHBINA CKEJeT,
byHKIIMOHANBHAS ~ Tpynma,  paadkal,  U30MEpHs,  H30MEpHI,
TOMOJIOTUYECKHA PsZl, TOMOJIOTH, VYTJIEBOJOPOABI, KHUCIOPOI- H
A30TCOJIEPIKAIINE COCTUHEHHS, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrneBoapl, KMpBI, O€JIKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHbIE COEAMHEHUs); TEOPUHM M 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHHS oOpraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOIOTHYECKHE
CBEJICHUS O CBOWMCTBaX, COCTaBe, IMIOJy4YeHUH © Oe30MacHOM
WCIOJIb30BAHUM BAXXHEHIIMX HEOPraHMYECKUX U  OPraHHMYEeCKUX
BEIIECTB B OBITY U MPAKTUUECKOU JIEATETLHOCTH YeJIOBEKA

1.2

1.3 ChopmMHpoBaHHOCT, yYMEHMH BBISBISTH XapaKT€pHbIE IPHU3HAKU




MOHATUM,  YCTAaHABIMBATH WX  B3aWMOCBS3b,  HCIIOJIb30BATH
COOTBETCTBYIOLIUE IIOHATUSA IIPU ONMCAHUU COCTAaBa, CTPOCHUA H
IIPEBPAILCHUI OPraHUYECKUX COCUHEHUN

1.4

c(hOpMHUPOBAHHOCTh YMCHHI HCIIOIH30BATh XHMHUECKYIO CHMBOJIHKY
JUISL COCTABJICHHS MOIIGKYJSIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpamEHHOW) (opMyaT OpraHWMYECKHX BEIIECTB W  YpPaBHCHHMA
XUMUYECKUX PeaKLUUid, U3rOTABIMBATh MOJIETIU MOJIEKYJI OPTaHUYECKUX
BEIIECTB ISl WIUTIOCTPALIMM MX XUMHUYECKOTO M MPOCTPAHCTBEHHOIO
CTPOEHHUS

1.5

ChopMHpOBaHHOCT,  YMEHHMH  YCTaHABJIMBATh  MPUHAIICKHOCTH
W3YYCHHBIX OPraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOSHUIO K
onpeAenéHHOMY Kiaccy (Tpynme) COeauHEHHH  (YTJIeBOIOPOIbI,
KHCIIOPOJT M a30TCOJCPIKAIIUE COCAMHEHUS, BBICOKOMOJICKYIISIPHBIC
COCIMHEHUs), JaBaTh WM  Ha3BaHHUA IO  CHCTEMAaTHYCCKOM
Homenkaarype (IUPAC)

1.5

CdhopmupoBaHHOCTH YMEHHUSI ONPEAEISATh BUIABI XUMUYECKOW CBSI3H B
OpPraHUYECKUX COEAMHEHUSX (OJMHAPHBIE U KPaTHbIE)

1.6

ChopmHupoBaHHOCT, ~ YMEHHUSI TNPUMEHATH: TOJOXKEHUS  TEOpUu
CTpoeHHUsi opranmdeckux BemectB A.M. BytnepoBa mansi oObsiCHEHUS
3aBUCUMOCTH CBOWCTB BEHIECTB OT HX COCTaBa M CTPOEHUS; 3aKOH
COXPaHEHHUsI MACCHI BELLIECTB

YrineBomoponsl.  Kucnopoacomepxkamme U a30TCOAEpIKaIlue
OpraHNu4YCCKUC COCANHCHUS. BI)ICOKOMOJ'ICKy.HﬂpHI)IC COCIUMHCHU A

2.1

CdhopmupoBaHHOCT, YMEHUH TNPUBOJWUTH TPUBHAIBHBIC HAa3BaHUS
OTJICIIbHBIX OPraHMYECKHX BEINECTB (ITUJICH, IPOIWICH, alleTUJICH,
STHJICHTJINKOb, TJIHIECPUH, (PEHON, (GOpMaIBIETHI, aleTaTbICTH]I,
MypaBbHHAs KHCJIOTA, YKCyCHas KHCIOTa, OJICMHOBas KHCIOTa,
CTCapUHOBAs KHUCJIOTA, TJIFOKO3a, (PyKTO3a, Kpaxmal, IeJUI003a,
TJIMIIHH)

2.2

ChopMHpOBaHHOCT, YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
duznYecKue M XUMUYECKHUE CBOWCTBA THUIHMYHBIX MPEICTaBUTEICH
pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, DTHIICH,
MPOMWIICH, aleTwieH, OyramueH-1,3, wmerwnOyramuen-1,3, OeHzodn,
METaHOJI, TAHOJ, STUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeru,
MypaBbHHAsE M YKCYCHas KHCJOTHI, TJIFOKO3a, Kpaxmall, IeJUII0J03a,
AMUHOYKCYCHasi KHCJIOTA)
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CdopMHpOBaHHOCTh YMEHHUS WILTIOCTPUPOBATh T'€HETUYECKYIO CBS3b
MEXIy  TUINUYHBIMM  TPEACTAaBUTEISIMU  PA3IMUYHBIX  KJIACCOB
OpraHWYECKHX BEIECTB YPABHEHHUSIMU COOTBETCTBYIOIIUX XUMHUYECKUX
peaxIuii C UCIOJIb30BAHUEM CTPYKTYPHBIX (hopmy

2.4

CdhopmupoBaHHOCTH yMEHUs XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOIHOTO CHIPhS (HEPTH, MPUPOIHBINA Ta3, YToJib), CIIOCOOBI UX
nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOTyKTOB MepepadoTKH

XUMHS U KU3Hb. PacuéTbl

3.1

CdopmupoBaHHOCTH YMEHUH BIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX
METOJaX HAy4YHOT'O MO3HAHMSI, UCIIOIb3YEMbIX B XUMUHU TIPU U3yUCHUU
BEUIECTB W XHUMHUYECKUX sIBIeHUH (HaOmioJaeHue, u3MepeHue,
HKCIIEPUMEHT, MOJICJIMPOBAHUE), UCII0JIH30BATh CHUCTEMHBIE




XUMHUYCCKUC 3HAHUA I [IPUHATHUA peIHGHI/Iﬁ B KOHKPCTHBIX
KU3HCHHLIX CUTYallUAX, CBA3AHHBIX C BCIICCTBAMMA U UX IPUMCHCHUCM

3.2

CdhopmupoBaHHOCT, yMEHMI COONMIOJATh TpaBUIa MOJIB30BaHUS
XUMUYECKOW TOCY/IONM M JIabOpaTOpHBIM OOOpYAOBaHHEM, a TaKXKe
mpaBuiia OOpalleHusl C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIHMSIMHU
10 BBIMOJHEHUIO JTJA0OPATOPHBIX XUMHUECKUX OIBITOB

3.3

CdhopmupoBaHHOCTH YMEHHUI TUIAHUPOBATH U BBIMIOJHATH XHMHUYECKUAN
AKCIIEPUMEHT (IIPEeBpaIeHHs] OPTaHUYECKUX BEIEeCTB MPH HarpeBaHUH,
MOJIyYeHUE STUJICHA U U3YyYE€HHE €r0 CBOWCTB, KAU€CTBEHHBIE PEaKIIUU
OpraHMYECKHUX BEIECTB, JeHAaTypalus OelKOB TNpuU HarpeBaHHH,
[BETHBIE PEAKIMK OEJIKOB) B COOTBETCTBUM C MpaBUIaAMU TEXHUKU
Oe3omacHOCTH TMpU OOpaIleHUH C BEIIeCTBAMU U JIAOOPATOPHBIM
00opyaoBaHUEM; MPEACTaBIATh pe3yabTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (opMe 3amucud YpaBHEHUH COOTBETCTBYIOLIUX
peakiuii ¥ GopMyITUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB

3.4

CdhopmupoBaHHOCTH YMEHHI POBOIUTH BHIYHCICHUS M0 XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WU
MPOIYKTA PEaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOYKTOB PEaKIIMN)

3.5

CdopmMupoBaHHOCTH YMEHUHI KPUTHYECKHA AHAIN3UPOBATH
XUMUYECKYI0 MH(OpMAIHIO, TMOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpeactBa MaccoBoii nH(popmaluu, cetb UHTEpHET u pyrue)

3.6

CdopMUpOBaHHOCTH YMEHHH COOJIOJATh TMpaBUja IKOJIOTHYECKU
11eJ1IecO00pa3HOro MOBEJEHUsI B OBITY U TPYAOBOW JEATEIBHOCTH B
LEIAX COXPAaHEHMs] CBOETO 3J0pPOBbS M OKDPYXAIOLIEH IPUPOIHOU
Cpellbl, OCO3HABaThb ONACHOCTb BO3JECHCTBUS HA JKUBBIE OpPraHU3MBI
Ol'IpeI[eJ'IéHHBIX OpTraHU4YC€CKUX BCUICCTB, MMOHHUMAA CMBICJI IMOKA3aTCIIA
I[TAK (mpenensHO AOMYCTUMOM — KOHLEHTpAlMM), TMOSICHATH Ha
nmpumMepax CIIOCOOBI YMCHBIICHHUA W MNPCAOTBPAIICHHUA HX BPCIHOI'O
BO3JCICTBHS Ha OpraHU3M 4eJI0BEKa

11 KJIACC

Kon
NMPOBEPSAEMOro
pe3yJabTarTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro 001ero 0opa3oBaHus

1

TeopeTHuecKkre OCHOBBI XUMHUU

1.1

Brnanenne cucremoi XMMHMYECKMX 3HAHHW, KOTOpass BKIIKOYACT:
OCHOBOTIOJIATAIOIINAE  TOHATHS  (XMMHUYECKHH  DJIIEMEHT,  aTOM,
AIIEKTPOHHAsI 000JI0UKa aTOMa, S-, p-, d-AIEKTPOHHBIE OPOUTAII AaTOMOB,
WOH, MOJIEKyJa, BaJCHTHOCTh, AJICKTPOOTPHUIATEILHOCTh, CTEIECHb
OKHUCJICHHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAsi Macca, MOJSPHBIN
00BEM, KpUCTATMYECKAas pemi€Tka, THIBl XUMHYECKUX PEaKIui
(OKHCITUTENBHO-BOCCTAHOBUTENIbHBIE, 9K30- M SHIAOTEPMHUYECKHE,
peaki HOHHOTO OOMEHA), PacTBOp, 3JIEKTPOJUTHI, HEITEKTPOJIMTHI,
ANEKTPOJIUTUYECKAsT ~ JUCCOLIMALIMSA, OKUCIUTENb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHUYECKON PEaKIuu, XUMUYECKOE PABHOBECHE); TEOPUU U
3aKOHBI (TEOpHsl DJEKTPOJMTHUYECKOM auccormaiuu, llepuonnyeckuil




3akoH [I.M. MeHnneneeBa, 3aKOH COXpPaHEHHUSI MAaCChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUH SI3bIK XUMHH, (DAKTOTIOTUYECKUE CBEICHUS O CBOMCTBAX,
coCTaBe, TOJyYCHWH U OE30MaCHOM HCIOJIB30BAHUN BaKHEHIIMX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOW JESTEeIbHOCTH
YeIIOBEKa

1.2

ChopMupOBaHHOCTh yYMEHHWH BBISBIATH XapaKTepHbIE TPHU3HAKH U
B3aUMOCBA3b M3YYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
MIOHATUS IIPU OINHMCAHMM CTPOCHUS U CBOMCTB HEOPraHWYECKHX
BEIECTB U UX IPEBpALICHUH; BBIABIATH B3aUMOCBA3b XUMHUYECKHUX
3HAHUI c MTOHATUSAMHU 51 IIPEACTABICHUAMU JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Brnamenne OCHOBHBIMHM METOJaMHU HAYYHOTO IIO3HAHHUS BEIIECTB M
XUMHUYECKUX sIBIICHUN (HAOMIOJNeHWE, W3MEpEeHHUe, JKCIICPUMEHT,
MOJICIIMPOBAHHUE)

1.4

ChopMupOBaHHOCTh yYMEHUH ONpEAENsATh BAJEHTHOCTh M CTENEHb
OKHUCJIEHUS XUMHUYECKMX DJJIEMEHTOB B COCOUHEHMSIX pa3IU4YHOIO
cocTaBa, BMJ  XMMHYECKOH  CBs3M  (KOBaJeHTHas, MOHHasd,
MeTaJlJIn4yecKasi, BOAOPOJHAs) B COCIMHEHUAX, TUI KPUCTAIIIMYECKON
PEIETKN KOHKPETHOIO BelecTBa (ATOMHAasi, MOJEKYJspHas, MOHHas,
MeTaJlJIn4ecKast)

1.5

CdhopmupoBaHHOCT, YMEHUN OMPEAEISATh XapakTep CPelbl B BOJHBIX
pacTBOpaX HEOPraHUYECKUX COCTMHEHUIM

1.6

ChopMUpOBAaHHOCTL ~ YMEHHS  KJIaCCU(UIUPOBATH  XHUMHYECKHE
peakuy 1o Pa3INYHbIM MpPU3HAKAM (YHUCIY M COCTaBy pearupyroumx
BEIIECTB, TEIUIOBOMY d(QeKTy peakiuu, HW3MEHEHHUIO CTeneHen
OKHUCIIGHHSI ~ OJIEMEHTOB,  OOpaTUMOCTH  pEaKluu,  y4acTHIO
KaTaJm3aTopa)

1.7

ChopMUpOBaHHOCTh ~YMEHHH  COCTABISATh YPABHEHUS  PEAKIMA
pPa3IMYHBIX THUIOB, IIOJHBIE M COKpAIlEHHbIE YpPaBHEHUS pEaKLUH
MOHHOTO 0OMEHA, YUUTbIBAs yCIIOBUS, IPU KOTOPHIX 3TU pPEaKLUUU UIYT
J10 KOHLIA

1.8

ChopmupoBaHHOCT YMEHUHN NMPOBOJUTH PEAKIUH, MOITBEPKIAIOLINE
KaueCTBEHHBIM COCTaB  PA3IMYHBIX HEOPraHWYECKUX  BEIECTB,
pacrno3HaBaTh OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOLIHME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB

1.9

CdhopmupoBaHHOCT, YMEHHH PaCKpBIBATh CYIIHOCTh OKHCIHTEIHHO-
BOCCTaHOBUTEIBHBIX peakiuin MIOCPEJICTBOM COCTaBJICHUS
ANIEKTPOHHOTO OallaHCca ITUX peaKlui

1.10

CchopMupoBaHHOCTh yMEHHUH OOBSCHATH 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOH peaklMy OT pa3InyHbIX (JaKTOpOB

1.11

CpopMUpPOBAaHHOCTL yMEHUW  OOBSICHATH  XapakTep CMEIICHUs
XUMHUYECKOTO PABHOBECHUSl B 3aBUCHUMOCTHU OT BHEILHETO BO3JCUCTBUS
(npunnun Jle laTtensbe)

OOmas ¥ HeopraHudecKasi XUMUs

2.1

CdopmupoBaHHOCT, YMEHUW pacKpbiBaTh CMBICH [leproamueckoro
3aKOHa J.N. MenneneeBa n JIEMOHCTPHUPOBATh ero
CUCTEeMATH3UPYIONIYI0, OOBSICHUTEIBHYIO W  MPOTHOCTHYECKYIO
byHKIIH




2.2

CdopmrpoBaHHOCTh YMEHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE
aTOMOB XUMHMYECKMX 3j1eMeHTOB 1—4 mnepuonos llepuoanueckoi
cucTeMbl XxuMuueckux diaemeHToB J[.M. MeHneneeBa, HCHOJIB3Ys
MOHATUS «S-, p-, d-dJEKTPOHHBIE OpPOUTAIN», «IHEPreTUUYECKUE
YPOBHU»,  OOBACHATH  3aKOHOMEPHOCTH  U3MEHEHHUS  CBOWCTB
XMMHMUYECKHUX DJIEMEHTOB U UX COEAMHEHMUU IO NEepUoJaM M IpyIiaMm
[Iepuonnueckoi cucteMbl XMMUYECKUX 351eMeHTOB [I.1. MenneneeBa
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ChopMupoBaHHOCTh yYMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE
XMMHUYECKHE CBOMCTBA HEOPTaHMUECKUX BEIECTB Pa3IMYHbIX KJIACCOB,
MOATBEP)KIAaTh  CYUIECTBOBAHME  TI€HETUYECKOM  CBA3M  MEXKAY
HEOPraHMYeCKMMHM  BELIeCTBAaMM € [IOMOIIbIO  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLU

2.4

ChopMuUpOBaHHOCTh ~ YMEHHMH  yCTaHABIMBATh  MPUHAICKHOCTD
HEOPraHMYeCKUX BELIECTB IO HUX COCTABY K ONpPENENEHHOMY KJacCy
(rpymnme) coeauHEHUi (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJJIBI,
OKCH/[Ibl, OCHOBAHUSI, KUCIIOThI, aM(OTEpHbIE THAPOKCH/IbI, COJIH)

2.5

ChopmupoBaHHOCTh YMEHUN HCHOJB30BAaTh XUMUYECKYI) CHUMBOJIUKY
Ui cocTaBleHHs (OpPMYJT BEIIECTB M YPaBHEHHH XUMHUYECKUX
peaknuii, cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBuanbHbIC
Ha3BaHUA OTHACJIBbHBIX HCOPraHUYCCKUX BCIHICCTB (yraprlf/'I ras,
YIJEKUCTBIA Ta3, aMMHaK, TaméHasi HM3BECTb, HEraméHas H3BECTb,
MUTHEBAs COJIa, TUPUT U JIPYTHUE)

2.6

CdhopmupoBaHHOCT, YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTaHWYECKHUX BEIIECTB PA3TMYHBIX KJIACCOB,
MOATBEPXKJIATh  CYIIECTBOBAHME  T€HETHYECKOM  CBS3M  MEXIY
HEOPraHUYECKHUMH  BEIIECTBAMH c MOMOIIBI0  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN

2.7

CchopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBIIOIHATH XUMUYECKUN
SKCIEPUMEHT (pa3jlo’KeHHE TEepOKCHAa BOAOPOJAa B TPUCYTCTBUU
KaTajau3aTopa, ONpENEIeHUE CPEeAbl PACTBOPOB BEILECTB C MOMOULIBIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIUSHUE pa3IMYHBIX (PAKTOpPOB Ha
CKOPOCTh ~XHMHYECKOM peakiuH, peaklud HOHHOro oOMeHa,
KayeCTBEHHBIE PEaKINHU Ha Ccynb(dar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA
KaTHOH aMMOHUS, pelIeHHE SKCHepUMEHTAIbHbIX 3a7ay M0 TeMaM
«Meramne» u «HemeTanasl») B COOTBETCTBUM C MPAaBHJIAMU TEXHUKHU
0e30macHOCTH MpH OOpaIlleHWH C BEIIeCTBaMH M JIAOOPaTOPHBIM
000pyIOBaHUEM; IPEJCTaBISTh pe3yJIbTaThI XUMHYECKOTO
JKCIEpUMEHTa B (OpMe 3amucCH YPaBHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIUPOBATh BBIBOJIbI HA OCHOBE ITHX PE3YJIbTaTOB

2.8

ChopmupoBaHHOCT, yYMEHHM COONIONATh TMpaBWIA  TOJIH30BAHUS
XHUMUYECKON TOCYIOH | JabopaTOpHBIM O0OpYyIOBaHHWEM, a TaKXKe
mpaBWiia OOpalleHus ¢ BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIIUSIMU
110 BBIMOJIHEHUIO JTAOOPATOPHBIX XMMHUYECKHX OIBITOB

2.9

ChopmupoBaHHOCT, ~ YMEHUH  XapaKTepu3OBaTh  XHUMHUYECKHUE
IIPOLIECCHI, JIEKAIUE B OCHOBE MPOMBILIUIEHHOTO IOJYyYEHUS CEpHOMU
KHCIIOTBI, aMMHaKa, a TaKkke CPOPMHUPOBAHHOCTH INpEACTaBICHUN 00
O0IMX HAyyHBIX MPUHLOUIAX M  HKOJOTHYECKHUX  IpodiiemMax
XUMHUYECKOT0 POU3BOACTBA

XuMus 4 )ku3Hb. PacuéThl




3.1

CdopMUpOBaHHOCTh TPEICTABICHUN O XUMHUYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAY4YHOW KapTHUHbl MHUpPA, POJM XHUMHUU B TMO3HAHUU
SBJICHUN TPHUPOABI, B (OPMHUPOBAHMHM MBIIUICHUS W KYJbTYPHI
JUYHOCTH, €€ (YHKIHOHAIHHOW TPaMOTHOCTH, HEOOXOAMMOHW JUIs
pelieHus TPAKTUYECKUX 3a7a4 M OIKOJOTHYECKH OOOCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3JI0POBBIO U IPUPOJHOM cpee

3.2

CdopmupoBaHHOCTH YMEHUU KPUTUYECKU aHAIU3UPOBATH
XUMHUYECKYI0 HH(POpPMAIUIO, IOIY4YaeMyI0 M3 pa3HbIX HCTOYHUKOB
(cpeacTBa MaccoBOM KOMMYHHKAIUH, ceTh IHTEpHET U IpyrHe)

3.3

ChopMHpPOBaHHOCTh YMEHHH COONIOAATh TpPaBUIa IKOJOTUYECKH
11eJ1ec000pa3HOro MOBeNEHUSI B OBITY M TPYJOBOH JEATENBHOCTH B
HEJSIX COXPaHEHUsl CBOETO 370POBbS M OKPYXKAIOWIEH MPUPOJHOM
cpebl

3.4

Oco3HaBaTh  OMACHOCTh BO3JEUCTBHSI HA JKUBBIE OpPraHU3MBbI
ONpeeIEHHBIX BEIIECTB, MOHMMAas cMbIch nokaszatens [1JK, moscHsITh
Ha MpHMEepax CrocoObl YMEHBIICHHUS U MPEIOTBPAILEHHUS UX BPEIHOTO
BO3JICHCTBHS HA OPTraHU3M UYEJIOBEKa

3.5

CdopmupoBaHHOCTH YMEHHU IIPOBOJIUTH BBIYMCIICHUS c
HCIIOJIb30BAHUEM IIOHATHUS «MaccoBasi JOJI1 BEIIECTBA B pPacTBOPEY,
OOBEMHBIX OTHOIIEHMH Ta30B NPHU XUMUYECKUX PEAKIHUSIX, MAacChl
BEIIEeCTBA MM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00bEMY OJHOTO M3 YYAacCTBYIOIIMX B PEAKIMH BEIIECTB,
TeroBoro 3(dexra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHs MacChl
BEILIECTB, TPEBPAIICHUS U COXPAHEHUS YHEPTUU

MNPOBEPSAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsiemMblii 3JIeMeHT COePKAHUSA

1

TeopeTI/ILIeCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHNHU

1.1

[Ipenmer opranuyeckoil XUMUHU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B
MOJIYYCHHUHN HOBLIX BCIICCTB WM MAaTCPHUAJIOB. Teopnﬂ CTPOCHUSA OPraHUYCCKHUX
coequHennii A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMysibl OpraHMYeCKHX BellecTB. ['oMosorus, wu3oMepHs.
XHUMHYECKasl CBSI3b B OPraHMUYECKHUX COCIUHEHUSAX — OJUHApHbIE M KpaTHbIE
cBs3u. [IpencraBienue o kinaccudukay OpraHu4ecKiX BElIeCTB

1.3

Homenknatypa opraHMyecKkux COEIMHEHUHN (CHcTeMaTHYecKasl) U TPUBUAJIbHbBIE
HAa3BaHMs BAKHEHIINX NPEJCTABUTENIEH KIACCOB OPraHMUYECKUX BEILIECTB

YTeBogopoibl

2.1

AJKaHBI: COCTaB U CTPOEHHUE, FTOMOJIOTHUECKUH psia. MeTaH U 3TaH — npocTeiime
NPEJCTaBUTENIN QAJIKAHOB: (U3MYECKHEe W XUMHUYECKHE CBOWCTBa (peaKiuu
3aMeIIEeHUs] U TOPEHNUs1), HaX0XKICHUE B IPUPOAE, OITyYEHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHN pAN. DTWICH W TPOIMIIEH —
MPOCTEHIINE TPEICTABUTENIN AJIKCHOB: (DM3MUECKHEe U XUMHUYECKHE CBOHCTBA
(peakuuy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpPATALUU, OKHCIEHUS U
MOJIMMEPU3AIUN), TOJTYyUYEeHUE U TPUMEHEHUE
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Anxanuensl: Oyrtamuen-1,3 u MetwnOyraaueHn-1,3: cTpoeHue, BaKHeHIIHe
XMMHUYECKHEe CBOMCTBA (peakiusi nojaumepusanuu). [losyueHue cHHTETHYECKOTO




Kay4yyKa U PEe3UHBI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOESHHSI, TOMOJIOTUYECKUN Psil. ALETHIICH —
IOPOCTEHIIMK TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (HU3UUECKUue U
XUMHUYECKHUE CBOWCTBA (peakLUy TMAPUPOBAHNUS, FaJOr€HUPOBaHUS, THIpaTalluu,
rOpeHus), NOJyYeHHUEe U IPUMEHEHHUE

2.5

Apenbl. beHszon: coctaB, crpoeHue, (u3MUECKHMEe M XUMHUYECKHE CBONCTBA
(peakuuy raJoreHMpoBaHUs U HUTPOBAHUS ), IIOJyYEHUE U IpUMEHEHue. Toyor:
COCTaB, CTpoeHHe, (u3nyeckMe M  XUMHMYECKHE CBOMCTBa  (peakuuu
raJIOTEHUPOBAHUS W HUTPOBAHUS), MOJIYYEHHE M INPUMEHEHHE. TOKCUYHOCTh
apeHOB. ['eHeTHueckass CBsI3b MEXAy YIVIEBOJOPOJAMH, HPUHAAISKAIIUMU K
pa3IMyYHbIM KJ1accaM

2.6

[TpupoaHbIe HCTOYHHUKH YIIIeBoA0pO0B. [Ipupoanblii ra3 u nomyTHeie He(TAHBIC
ra3el. Hedptp 1 e€ mpoucxoxaenne. CriocoObl mepepabOTKu HePTH: MeperoHka,
KPEKUHT (TePMHUYECKHUH, KaTanuTudeckuit), muponus. IlpoaykTsl mepepaboTku
He(TH, UX TNPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObiTy. KameHHBIH yromab u
MPOIYKTHI €r0 mepepadboTKu

Kucnopojcoaepxaiiie opraHMi4ecKue COeTMHEHUS

3.1

HpeneanLIe OIHOATOMHBIC CIIMPTHI. MeTaHoI U 3TaHOI: CTpPOCHHUC, (bI/I3I/I‘lCCKI/Ie
u XHUMHUYCCKUC CBOMCTBaA (peaKHI/II/I C AKTUBHBIMU METajlllaMu,
raJJorcHoBoA0poaamMu, ropeHHe), IMPUMCHCHHUC. BOI[OpO)IHBIe CBiA3HU MCKIAY
MOJICKYJIaMH CIIMPTOB. ﬂCﬁCTBHG MCTAHOJIa U 3TaHOJIa Ha OpraHM3M YCJIOBCKA.
MHoOroaToMHEbIE CIIMPTHI. OTUIICHTTINKOJb U TJIMLOCPHUH: CTPOCHUC, (I)I/I3I/ILI€CKI/IG 151
XHUMHUYCCKUEC CBOMCTBA (B3aI/IMO)ICI\/’ICTBI/IG (&) IICJI0OYHBIMH METaJlJIaMHU,
KauCCTBCHHAA PpCaKluA Ha MHOI'OAaTOMHBIC CHI/IprI). I[CP’ICTBI/IC Ha OpraHu3sm
YCIOBCKaA. HpI/IMeHCHI/Ie TJIIMIOCPUHA U OTUJICHIJIMKOJIA

3.2

@deHOM:  CTPOCHHE MOJICKYJBI, (U3MUYECKHEe W XWMHUYSCKHE CBOKCTBA.
Toxcuunocth penona. [Ipumenenue denona

3.3

Anpaeruapl ¥ KeToHbl. DopMabIeru, aleTaabAeTHl: CTPOCHHE, (GU3NIECKUe 1
XUMUYECKHUE CBOMCTBA (PEakUUU OKUCICHUS U BOCCTAHOBJICHHS, KAUECTBEHHBIC
pEeaKIyM), MOJTyYECHUE U TPUMEHEHUE

3.4

OAHOOCHOBHBIE TpeeTabHble KapOOHOBBIE KHUCIOTHL. MypaBbuHAs M yKCycHas
KHCIIOTHI: CTpOCHHE, (PU3NUECKHe U XMMHYECKHE CBONCTBA (CBOWCTBA, OOIIHE M1
Kjlacca KHCJOT, peakius »JTepuuKalnuu), TOJyuyeHHEe U MpPHUMEHEHUE.
CreapuHOBasi M OJICMHOBAsI KUCIIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHUCTI0T. Mbljia KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEe JeiicTBHe

3.5

Cnoxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOMKHBIX
s¢upoB. Kupsl. ['maponus xupoB. [Ipumenenue xupoB. buonoruueckas poiib
KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccuukaius yrieBoaoB (MOHO-, AM- U TOJIHCAXapUJIbI).
I'moko3a — mpocTeduii MOHOCaxapuJ: OCOOEHHOCTH CTPOCHHUS MOJICKYJIBI,
¢duznyeckue U XuMU4eckue cBoicTBa (B3aumoaeiicteue ¢ rugpokcuom meau(ll),
OKHMCJICHHE aMMHauyHbIM pacTBOpoM okcuga cepebOpa(l), BoccraHoBieHHeE,
Opo’keHHE TIJIIOKO3bl), HAXOXKJEHHE B MPUPOJE, NPUMEHEHue, OuoJoruueckas
poab. @otocunTe3. PpyKTO3a KaK M30MEP INIIOKO3bl. Kpaxmain u nesionos3a Kak
npuposHble noiauMmepbl. CTpoeHHME Kpaxmala W LeUTojo3bl. Puzndyeckue u
XMMHYECKHEe CBOWCTBA Kpaxmaja (TMIpoJin3, KaUeCTBEHHAsl PEaKIMs C HO0M)

A30Tcozlep>1<aume OpraHU4YCCKHUC COCANMHCHUA

4.1

AMHWHOKHCIIOTBI KakK aM(bOTepHBIe OpPraHnu4cCKUc COCAMHCHUA. dusznyeckue u




XUMUYECKAE CBOMCTBA aMWHOKHCIOT (Ha TpUMepe TIUIMHA). buomormdeckoe
3Ha4Y€HHE aMMHOKHUCIOT. [lenTuasl

4.2

benku kak TpuUpOAHBIE BBICOKOMOJEKYJsSIpHble coeauHeHus. [lepBuuHas,
BTOpUYHAsl U TPETUYHAas CTPyKTypa OeiaKkoB. XMMHUYECKHE CBOMCTBA OEJIKOB:
TMJPOJIN3, ACHATYpalts, KaUeCTBEHHbIE PeaKIMM Ha OeJIKH

BBICOKOMOJ'ICKy.TIHpHLIC COCIMHCHMUSA

5.1

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COCIMHEHHMI: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BE€HO, CTEIIEHb NTOJIMMEPU3ALIUN, CPEAHSSA MOJIEKYIISIPHAs
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIDHBIX COCIUHEHUM —
MOJIMMEPU3ALUS U TIOJIMKOHICHCALIMS

5.2

DKCHepUMEHTAIbHbIE METOJAbl M3YyYEHMsI BEIIECTB W MX MPEBPALLCHUN:
O3HaKoOMJIeHHE ¢ 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcCC,
Kay4dyKoB. []oiydeHre CUHTETHYECKOI0 KayuyKa U PE3UHBI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKaAaHUSA

1

TeopeTnueckue OCHOBBI XUMUHU

1.1

XuMuyeckuil 3ieMeHT. AToM. fnpo atoma, M30TOMbI. DJIEKTPOHHAs 000JIOUKa.
DHepreTuyeckue ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTAIH, S-, p-, d-DJIEMEHTHI.
OcoOeHHOCTH pacTpeeNieHUsT SJICKTPOHOB MO0 OPOUTANSIM B aTOMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(MUTYpAIUsi aTOMOB

1.2

[Tepuoanueckuii 3akoH u [lepuoguyeckas cucrema XuMuueckux siaeMentos 1. M.
MenneneeBa. CBsa3p nepuoaudeckoro 3akoHa u Ilepuonnmyeckoil cHCTEMBbI
xuMuueckux asnemMeHtoB J[.M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUsI CBOMCTB XUMHUYECKHUX OJIIEMEHTOB W
o0pa3yeMblX UMH MIPOCTBIX M CJOXHBIX BELIECTB IO TPYIMIaM M IMEpUOJaM.
3HavueHHe NePUOINUYECKOTO 3aKOHA B Pa3BUTUU HAYKU

1.3

Crpoenne BemiectBa. XHMHMYECKas CBsI3b. BHIbl XUMHYECKOW  CBA3HU
(xoBaJIeHTHasi HEMOJsipHAas W TOJSpHas, HWOHHasA, MeTajuinueckas). oHsr:
KaTHOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHONW XMMUYECKOH CBSI3U
(oOMeHHBIN U TOHOPHO-aKLENTOPpHBIH). BomopoaHas cBsi3b

1.4

BanienTHOCTB. DnekTpooTpuiaTeabHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MOJNIEKYJISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
cOoCTaBa BelleCcTBAa. THUMbl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA
BEUIECTB OT TUNA KpucTajmuuyeckod pemérku. [lonstue o aucnepcHbIX
cucteMax. VIcTUHHBIE M KOJUIOMJIHBIE pacTBOpbL. MaccoBasi 101 BelllecTBa B
pacTBope

1.6

Knaccudukarus Heopraundeckux coeanneHnit. Homenknarypa HeopraHmuecKux
BELICCTB

1.7

Xumuueckass — peaknusa.  Kmaccupukamwst ~— XMMHYECKMX — peakIuii B
HEOPraHWYeCKOM M OPraHMYEeCKOM XMMHUHU. 3aKOH COXPAHEHHS MacCChl BEIIECTB,
3aKOH COXPaHEHHUs U MPEBPALCHHS] SHEPTUU IIPU XUMHUECKUX PEaKIHIX

1.8

CKopocTh peakinm, e€ 3aBUCUMOCTb OT pPa3InYHbIX (PAKTOPOB

1.9

OOpatumpble peaknuu. XuMu4deckoe paBHoBecue. DaxkTopbl, BIUSIOMNE HA
cocrosinue xumuueckoro papHoBecus. [Ipunnun Jle Mlarense

1.10

BHCKTpOJ'II/ITI/I‘ICCKaH Jucconuanus. CunbHble U cl1a0Oble QJICKTPOJIUTHI. Cpez[a
BOJHBIX PaCTBOPOB BCHICCTB: KHUCJIad, Hef/'lTpa.TII)Haﬂ, micjIo49Hast. PeaKHI/II/I HOHHOI'O




oOmeHa

1.11

OKHCIIUTEITBHO-BOCCTAHOBUTEILHBIC pcaKkuuun

Heopranuueckas XuMust

2.1

Hewmeramnsbl. Tlonoxxenne nemeramuioB B Ileprogudeckoit cucreMe XUMHUYECKUX
anemenToB JI.M. MenzaeneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB. Du3MUecKHe
CBOMCTBa HEMETAILJIOB. AJUIOTPOIUS HEMETAILIOB (HA MPUMEPE KUCIOPOAa, CEPHI,
dbocdopa u yriieponaa)

2.2

XVWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COCAMHEHUNH  (OKCHIIOB,
KHUCIJIOPOJICO/IEP)KAIUX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). Ilpumenenue
BAXKHEHIIMX HEMETAJUIOB U UX COCMHEHUI
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Mertannsl. llonoxxenue wmeramuioB B Ilepuognueckoil cucTeMe XMMHMUYECKHUX
sanemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHMSI SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTasuioB. Obue ¢puznyeckue cBoicTBa MeTayuoB. CIIIaBbl METAJIOB.
DONEeKTPOXUMHUUECKHUN Psiji HAIIPSDKEHUH METaJIJIOB
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XWUMHYECKHE CBOWCTBA BAXHEHUIIMX METAIOB (HATpWM, Kaluil, KaJabIUH,
MarHuii, aJTlOMHHHHA, IIUHK, XpPOM, >KeJIe30, MeIb) U HX coequHeHui. OOuiue
CHOoCcO0BI MOTYYSHHS] MeTAILUIOB. [IpUMeHEeHNE METAJJIOB B OBITY M TEXHHKE

2.5

I'enetnueckas CBI3b HCOPTaHNUYCCKUX BCUICCTB, NPHUHAMICKAINUX K PASTIUIHBIM
KJj1acCaM

XUMHUA U KU3HDb

3.1

Ponp xuMum B oOecredeHUM SKOJOTHUYECKOM, DHEPreTUYSCKONM M THUIIEBOM
6€3OH3.CHOCTI/I, Pa3sBUTHUU MCIOUILUHBI. ITongarue o HAayYHBIX MCTOAAX IMO3HAHUIA
BELIECTB U XUMHUUECKHUX PEaKIHii

3.2

[IpencraBiaenust 06 OOIIMX HAYYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO MOJIYYEHUS
BAKHEHINNX BellecTB. UelOBEeK B MHUpE BELIECTB M MATEPUAJIOB. BaKHEHIINE
CTPOUTEJIbHBIE MaTepuaibl, KOHCTPYKIMOHHBIE MaTEpHAIIbl, KpPAaCKH, CTEKIIO,
KepaMMKa, MaTepHUalibl I JJICKTPOHMKH, HAHOMATEPHUAJIbI, OPraHUYECKUE U
MUHEpPAJIbHBIE y100peHus
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XuMusT W 3740pOBbE YEJIOBEKAa: IMpaBWia WCMOJb30BAaHHUS JIEKAPCTBEHHBIX
MpemnapaToB, MpaBuiia 6€30MaCHOT0 UCTIOIB30BAHUS IPENapaToB OBITOBOM XUMUHU
B ITOBCETHEBHOMN JKU3HU

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

O.C. I'abpuensia Yueonuk xumun 1 Oxknace 2025t IIpocsemenune O.C.I'aGpuensH,
N.I".OctpoymoB Xumusl 1xmnace 2025 [IpocBenienue

METOJUYECKHUE MATEPUAJIBI JIJISA YUUTEJIA
I'abpuensa O.C, JleicoBa I'.I'., Benenckas A.I'. Xumms. 11 xmacc: B 2u. U.I:

Hacronbnas kaura yuurens. - M.: Ipoda, 2003. - 320c.

I'a6puensu O.C, JleicoBa I'.I'., BBenenckas A.I'. Xummsa. 11 kmacc: B 2q4. Y. II:
Hacronbnas kaura yuurens. - M.: Ipoda, 2003. - 320c.

INa6puensn O.C., OctpoymoB W.I'. O0mias xumus B TecTax, 3afadax, ynpaxHeHusx. 11
KJacc: Yue0. mocobue s oomeodpaszosart. yupexaeauid. - M.: JIpoda, 2003.- 304c.
Panenxuit A.M., I'opmikoBa B.II., Kpyrmmkosa JI.H. Jlumaktuueckuii martepuan 1o
xumun uisi10-11 kmaccoB: mocodbue st yuutens.— M.: [Ipocsemenue, 2004. — 79 c.




babkoB A.b., IlonkoB B.A.- OO0mas wu Heopranumdeckas xumus: Ilocobue mmns
cTapieKkjIacCHUKOB U abutypuentoB. M.IIpocsemenue, 2004 — 384 c.

Kysbpmenko H.E., Epemun B.B Hauana xumuu. Yue6. mocobue 1uist CTapiieKIacCHUKOB U
MOCTYTAOMINX B BY3bL.. — M.: [Ipoda, 2001. — 324 c.

EI'D-2023: Xumus: peanbHble 3ananus: / aBT.-cocT. Kopomenko A.C., Cnactuna M.I .-
M.: ACT:Actpens, 2023.-94c¢. — (DenepanbHblii MHCTUTYT MEIarorH4eCKUX U3MEPEHUH).
K.3ommepAkkymynsTopzHanuinoxumun/Mocksa.Mup 1984

YMK O.C.I'abpuensia

KonTponbHo-u3mepurensusle  Marepuansl «xumusg PI'OC» nmna 10,11 xmacca 3-e
n3nanne Mocksa «Bako»2021

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
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