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HOACHUMTEJIBHASA 3AIITMCKA

[IporpaMMma 1o XMMHUU Ha YPOBHE CpeHEro o01Iero oopa3zoBaHus pa3paboTaHa HA OCHOBE
@DenepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHOW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarensHOoM crapaapre COO, ¢ yuérom KoHuenmuu mnpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranm3auusx Poccuiickoit ®exepanuu, peagu3yOIIHX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanus B Poccuiickoit ®enepanu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[paButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIeIeHHUI0 o0Ien
CTpaTeruu 0O0y4eHHs, BOCIUTAHUS U PA3BUTHUS O0y4arOUIMXCS CPEJICTBAMHU y4eOHOro IpenmMera
«Xumust» 1151 10 kiaccoB Ha 0a30BOM YpOBHE COCTaBWIIM KOHLENTyanbHble nonoxeHuss ®I'OC
COOQO o0 B3auM000YCIOBIEHHOCTH IENEH, COJEpKaHusl, pe3yIbTaTOB O0yueHUsl U TpeOOBaHUH K
YPOBHIO IOJATOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBIMYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MNPHUCYIIUX LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHUs. OTH ILIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeJloBeKa, a TakKKe DKOJIOTHYECKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
o0miero oopa3zoBaHMs CpeACTBaMH y4yeOHOro mpeamera «XUMHsS», COJAEpkKaHUE U MOCTPOCHUE
KOTOpPOTO ONpEJENeHbl B IMpOrpaMMe IO XHMUU C Y4E€TOM CHEeUU(PUKUA HAyKH XUMHUH, €€
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe C y4ETOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK MIPaeT 0cOOYIO0 POJib B COBPEMEHHOM
[MBWJIN3AIMU, B CO3IaHUHM HOBOHM 0a3bl MaTepUalbHOW KyabTypbl. OHa BHOCHUT CBOW BKJIAJ B
(dopMHpOBaHUE PAlIMOHATILHOTO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroIlleM MUpE KaK O €AWHCTBE MPUPOJIBI U YeJIOBEKa, KOTopoe (OPMUPYETCS B XUMHU
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOIIEro MHUpa, OCO3HAHUSI B3aUMOCBS3H
MEXJ1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHo B3aUMOAEHCTBYST C JIpYTMMHU €CTECTBEHHBIMM HayKaMH, XUMHUS CTajia
HEOTHEMJIEMOI YacThiI0 MHUPOBOH KYJIbTYphbl, HEOOXOAWMBIM YCJIOBHEM YCHEIIHOIO TpyAa U
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa co3ujaTelibHas, Kak HayKa
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeNIOBEUYeCTBA — CBHIPhEBOH, JHEPreTHUYECKOM, MHINEBOM, JKOJOTHYECKOW Oe30macHOCTH |
OXpaHbl 3J0POBbSI.

B coorBercTBHMM ¢ OOIMMHU IENSIMH W TNPUHIUIAMH CPEIHEro o01mero oOpa3oBaHUS
comepxanue mpenmera «Xumus» (10 kmacchl, 6a30BBId YPOBEHb H3YYCHHS) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOATOTOBKY OOYyYarOUIUXcs, HEOOXOAUMYIO UM JIJIst
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKIIOUEHHUS B KH3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.



CocraBnsromiuMu  npeaMera «XHUMUs» SBIAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
XUMHS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX SIBJSIFOTCS OCHOBBI 0a30BOM HayKH:
CHUCTEMa 3HAHUM 10 OpraHM4YecKoM Xxumuu. POopMUPOBaHUE NAHHOW CHUCTEMBl 3HAHWW IIpU
U3y4EHHH TpeMeTa 00eCreunBacT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3Hsl BELIECTB
Ha OCHOBE O0IMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa copepxanus Kypca — «Opranudeckas XumMus» chopMupoBaHa B IporpaMme
[0 XMMHH Ha OCHOBE CHCTEMHOTO MOJXO0Ja K M3YYEHHUIO yueOHOTO Marepuaiga u oOyclioBlieHa
UCTOpUYECKH OOOCHOBAaHHBIM PAa3BUTHEM 3HAHWM Ha OMPEAEIEHHBIX TEOPETHUYECKUX YPOBHSX.
Tak, B Kypce OpraHM4ecKOd XMMHH BELIECTBA PAaCCMATPUBAIOTCS HAa YPOBHE KJIACCHYECKOHU
TEOPUU CTPOEHUS OPraHMYECKUX COCIUHEHHWH, a TaKKe Ha YPOBHE CTEPECOXMMHYECKHX U
AJIEKTPOHHBIX TPEACTaBIEHUI O cTpoeHuM BemiecTB. (CBeneHuss o0 H3y4yaeMbIX B Kypce
BElIECTBaX JAIOTCA B Pa3BUTHUU — OT YIVIEBOJOPOJOB JO CIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coeMHeHul. B Kypce opraHn4eckoil XMMHUHU MOJIy4aroT pa3BUTHE COPMHUPOBAHHBIE HA YPOBHE
OCHOBHOIO 0011ero o0pa3oBaHMs NEpBOHAYAJIbHBIE IPEICTABICHUS O XHMHUYECKOH CBs3H,
KJIacCU()MKAMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O
XAMHYECKOW PEaKIUU.

[Ton HOBBIM yIJOM 3peHHUs B mpeaMere «XuMus» 0a30BOro YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(akToJIOrMYECKUE CBEACHUS O BEIIECTBAX U XUMUUECKON PEaKIIUH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 KiaccoB d2neMEHTaMM  COJEp)KaHUs, MMEIOIUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMaHHIO
B3aMMOCBSA3M XMMHHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B II03HABaTEIbHON U
NPAaKTUYECKON JIEeATENIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBaXXEHUS K MPOLECCY
TBOpYECTBA B 00JJACTH TEOPUHM U MPAKTUUYECKUX NPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U NMPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYAJIbHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIENOBATENbCKUX 3a7ad. B 1esnom conepxanue
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHsS OPHEHTHUPOBAHO Ha (popMupoBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOT0 U OPraHMYECKOro MHUpa, 00yCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SABICHUM IyTEM 3KCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaAMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUHU SKOJIOTMUYECKUX MpoOJieM, a Takxke ImpobiieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX TEXHOJIOTUI U MaTepHaOB.

B mnnane pemieHust 3ajad  BOCHHUTAHUS, PAa3BUTHUS M COLMATIM3AIMU  OOYYAIOLIMXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOAbI K OINPEAEICHUIO0 COJAEPKAaHUS U IOCTPOEHUs
npeaMera NpeAycMaTpuBaoT (POpMUPOBAaHHE YHMBEPCAIbHBIX YUYEOHBIX NEMCTBUM, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB JEATEIILHOCTH: PEIIEHUs IPo0eM, OUCKa, aHaIn3a U
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCJIEI0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUU.

B npaktuke npenopaBaHus XMMUM KaK Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMsl, TaK U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, IMpPU  ONPEAEICHUU  COJAEp’KaTeIbHOU



XapaKTepUCTUKU IIeJiel H3y4deHHs MpelMeTa HalpaBlIeHHUEM IEePBOCTENEHHON 3HAYUMOCTU
TPAOUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XMMHUYECKOM HAykKu Kak o0jactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IPAKTUYECKON JIEATENIbHOCTH YEJIOBEKa M KaK OJHOrO W3
KOMIIOHEHTOB MHpPOBON KyibTypbl. C METOIMYECKOW TOYKM 3pEHUs TakKoW MOIXOJ K
OTIpEe/ICNICHUIO 1eJIel N3YUEeHUS MIPEeIMETa SBJISIETCS BIIOJIHE ONPABIaHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XHUMHS» Ha
6a3zoBoM ypoBHe (10 kJ1.) sIBASIIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KaK Ba)KHEHIIEH CcoCTaBISIOLIEH
€CTECTBEHHO-HAYyYHON KapTHHbI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIOUEBbIE MOHSITHS,
dbyHIaMeHTalbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0O0O0OIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTUS U CTAHOBJICHMUS,

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JII TPUOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MHUpPE BEIIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAONIOACHUEM W
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOJACHHEM TMpaBuil 0e30MacHOro
oOpallleHus C BEeLeCTBAMHU.

Hapsny ¢ atum, copepkarenbHas XapakTepUCTHKaA LIeJeill U 3a7ad M3y4YeHHUs MpeaAMeTa B
nporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU IIPHOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIEH
CTETIEHU OTHAETCd NpEeANOoYTEeHHEe MPAKTUYECKOH KOMIIOHEHTE COJepKaHus OoO0ydeHus,
OpPUEHTHPOBAHHOW Ha TOATOTOBKY BBIMYCKHHKAa OOIIE00pa30BaTeIbHOW  OpraHU3AINH,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMH aKTUBHOTO MOJYYEHHUsI 3HAHUW U MPUMEHEHHS UX B PEAIbHOW KU3HU JJIS pEUICHUs
MPAKTUYECKHX 3a7au.

B cB3m ¢ »TUM TpU HM3YYEHHH TIpenMeTa «XUMHUS» JIOMUHUPYIOIIEe 3HaueHUe
PUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajganTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
dbopMUpOBaHHE WHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIEHWH B KOHKPETHBIX
KU3HCHHBIX CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMH M MX TPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs TIPOOIeM,
MOWCKA, aHanmm3a W 00paboTku uWH}OpMaIMK, HEOOXOMUMBIX ISl MPUOOPETEHUS OIBITA
JeSITEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMUH, a TaKKe JJI OLIEHKH C
MO3UIUI IKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIHSHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENILHO TPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHalIn3a y9eOHOW U HaydYHO-TIOMYIIpHOU WH(DOPMALIUYA XUMHUYECKOTO
COJIepKaHUs;



dbopMupoBaHUe U pa3BUTHE Yy O0YYAIOUINXCSA aCCOIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydJaromuxcs YyOSKIEHHOCTH B T'yMAaHHUCTHYECKOW HAIpPaBICHHOCTH
XUMHUM,e€  BAXHOM  polM B pEIIEHUH  [JIO0AIbHBIX  MpoOJeM  palroHaIbHOIO
MPUPOIONOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXpPaHEHUs MPHUPOIHOTO
pPaBHOBECHsSI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, a TAK)XKE MPUOOPETEHUS OIBITA MCIIOIB30BAHUS MOJYUYCHHBIX 3HAHUHN ISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYaIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBJIICHUSMHU.

B y4eOHOoM muiane cpeanero oOmiero oOpa3oBaHus mpeaMeT «Xumus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeIMETHOI obnacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO1ee 9nciio 9acoB, OTBEACHHBIX JUIA U3YYCHHUSI XMMHHU, HA 0a30BOM yPOBHE CPETHETO OOIIEro
obpazoBanusi, cocrapisieT B 10 kinacce — 34 yaca (1 yac B HEACIIO)

COJAEP/KAHUE OBYYEHUSA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernyeckre 0CHOBbI OPraHUYeCKOM XUMMHU

ITpenMeT opraHMuYecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B IMOJyUYECHUU
HOBBIX BEIIECTB U MaTepHUaIoB. Teopus CTpOEHUs OpraHuyecKux coequHeHnii A. M. bytieposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpPyKTypHbIE (OPMYJIBI OPraHUYECKUX BellecTB. ['omororus,
n30Mepusa. XMMHUYECKas CBSA3b B OPTaHUYECKUX COCIMHEHUIX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[lpencraBaenne o  kiaccudukanum — opraHudeckux  BemiectB.  HomeHkmatypa
OpPraHMYECKHUX COEJAMHEHHHM (CHUcTeMaTHuecKas) M TpHUBHAJIbHBbIE Ha3BaHMsS BaKHEHIINX
IIPEACTABUTENEH KIACCOB OPTaHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METO/ABI M3Y4YECHHS BEIIECTB M WX MPEBPALICHUN: O3HAKOMIICHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMHM Ha WX OCHOBE, MOJICIMPOBAHUE MOJEKYI
OpPraHMYeCKHUX BEIIECTB, HAOJIOJEHWE W ONHMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
MPEBPAIEHUIO OPTaHUYECKUX BELIECTB MPU HarpeBaHuM (IJIaBJeHKEe, OOYIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

ATKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKMH psa. MeTaH m 3TaH — mpocTeumme
NpPEJCTaBUTENIN aJIKaHOB: (PHU3MUECKHE M XUMHUYECKHE CBOICTBa (peakuuu 3aMelieHus U
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, OTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUH psAll. DTHIEH U MPONWIEH — MPOCTEHIINe
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XUMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHUS,
raJIOrT€HUPOBAHMUS, TUIPATAlluH, OKUCIIEHUS U MOJIMMEPHU3ALNN), TOIyYEHUE U IIPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u metmnOyranuen-1,3: crpoeHue, BaKHEHIINE XMMUYECKHE
cBOMcTBA (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KaydyKa 1 PE3UHBI.

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKHH psA. AUETHIeH —
NPOCTEUIINI MPEICTAaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakuuy ruApUpPOBAHUS, FAJIOI€HUPOBAaHMS, TUApPATALIMM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHUE.



Apenbl. benson: cocrtaB, cTpoeHue, (U3MUYECKHE M XMMHUYECKME CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M IpPUMEHEHue. 1omyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ceolUCmea (peaKyuu 2aio02eHUpoSanus U HUMpPOBAHUs), NOIyYeHue U
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHMYeckas CBA3b MEXAY  YIVIEBOJOPOJAMHU,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKH YraeBOAOpoAOB. [IpuponHblil ra3 U MomyTHbIE HEPTSIHBIC Ia3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpPEeKUHT
(TepMUYECKHiA, KaTaTUTHYeCKHii), mupoiu3. [IpoaykTsl mepepaboTku HedTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBIH yroiib ¥ NPOAYKTHI €ro nepepadboTKy.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX MPEBPAILEHUIN: O3HAKOMIIEHUE C
o0pa3maMu IIacTMacc, KaydyKoB U pe3uHbl, Koyutekuuu «HedTs» 1 «Yromsy», MoaenupoBaHue
MOJIEKYJ YTJIEBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, IPOBEICHHE INPAKTHYECKOW PAaOOTHI:
IIOJIyYEHHUE 3TUIIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Boblunicnenuss 1o ypaBHEHHMIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIECTBA WJIM NPOAYKTAa pEaKkLUMU MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB WIN IMPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUS

[IpenenbHblE OAHOATOMHBIE CHUPTH. METaHOJN M 3TaHOJ: CTPOEHUE, (U3HYECKHUe U
XUMHUYECKHE CBOWCTBA (peakUuu ¢ aKTHMBHBIMU METaJJlaMH, T'aJIOT€HOBOJIOPOJAaMHU, FOPEHHE),

npruMeHeHne. BoopoiHbie CBA3M MeX1y MOJIEKyJaMH ClUpToB. JeficTBHe MeTaHOIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHOroaToMHBIE CHHUPTHL. OTHJICHIJIHMKOIh W TIWIEPUH: CTpOeHHe, (U3NYECKHe |
XUMHYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIETOYHBIMHI METAIJIAMHU, Ka4eCTBEHHASI PEaKIHsl Ha
MHOTOaTOMHBIE CHMPTHI). JlelicTBUE Ha OpraHu3M dejoBeka. lIpuMeHeHMe TIIHIEpUHA U
ATUIICHTJINKOJIS.

@DeHoNI: CTpOCHHE MOJEKYJbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue genona.

Anprerunpl M kemouwl. DOpManbIeruj, aueTadbAeTH]li CTpoeHue, (u3nyeckue u
XMMHUYECKHE CBOMCTBa (peakluu OKHCICHHS W BOCCTAaHOBJICHHUS, KAaU€CTBEHHBIC PEAKIUH),
NOJTy9YCHUE W TPUMEHEHHE.

OMHOOCHOBHEIE TIpe/ieTbHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3NUECKUue 1 XUMHUYECKHE CBOICTBA (CBOMCTBA, OOIIHE I KJlacca KUCIIOT, peaKIusl
TepuUKaMK), TOoJNyyeHHe U mpuMeHeHue. CTeapuHOBas M OJEMHOBAas KHUCIOTHI Kak
NPEJICTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MbIJIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIlEE NEHCTBHUE.

CrnoxHble 3pHUpHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
XKupsl. 'maponus xupos. [Ipumenenue xxupoB. bruonoruyeckas posib KHPOB.

YrieBoapl: cocTas, KiaccuuKaIys yriieBooB (MOHO-, IU- U mojucaxapubl). [mroko3a —
IPOCTEHIIMA MOHOCaXapua: OCOOEHHOCTH CTPOEHMSI MOJIEKYJbl, (PM3UYECKHE U XMUMUYECKHE
cBoiicTBa (B3aumogeicTBue c¢ ruapokcunom meau(Il), oxucieHne aMMHMauyHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBNIEHHE, OpOXKEHHE TIJIOKO3bI), HAXOXKAECHHUE B TMPUPOAE,
npUMeHeHue, Ouosnoruueckas poib. @orocunre3. dpykro3a Kak H30Mep INIIOKO3bI.



Kpaxman u nemiono3a Kak mpupojHble noiaumepbl. CTpoeHue Kpaxmasia U LEUTI0I03bL.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaUeCTBEHHAs PEAKLUS C HOA0M).

OKCHEpUMEHTAJIbHBIE METOJbl H3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NpPOBEACHUE,
HAOJIIOJICHUE U OIMCAHUE JEMOHCTPALlMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHBIE
peaKuu OJHOATOMHBIX CHHUPTOB (OKUcCIeHHe 3TaHoda okcuaoMm wmenu(ll)), MHOroaTroMHBIX
criupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoM menu(Il)), ampaernmoB (okucieHue
aMMUayHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmenu(ll), B3aumopeicTBue
Kpaxmajia C HOJOM), MpPOBEICHUE TPAKTHUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBHI.

PacuérHrble 3amaumn.

Boblunicnenuss 1o ypaBHEHHMIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEaKklUMH MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepiKkaliie OpraHn4eckie CoeIMHEHU.

AMUHOKHCIOTBI KaKk am(OTepHble OpraHuvyeckue coenuHeHus. Dusndeckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe INMuKHA). buonormueckoe 3HadyeHHE
amMuHOKUCIOT. [lenTumsl.

benku kak mpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTU4YHasi CTpPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, JAEHATypauus,
KaueCTBEHHBIC PEaKIINK Ha OEJIKHU.

OKclepUMEeHTabHbIE METOJbl M3YYEHHUsS BEUIECTB M MX IpeBpallleHuil: HaOnrofeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHaTypaluus OEJIKOB IpH HarpeBaHWH, LBETHbIE
peakiuu OeNKOB.

BbicokomosieKkyasipHbIe COeJUHEHUS

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHWI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUHN, CPEOHAS MOJIEKyJspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJIMMEpU3aIIs U MOJIMKOHICHCAIINS.

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIICHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYTYKOB.

MexnpeamMeTHbIE CBSI3H.

Peanu3anus MeXNpeaMETHBIX CBS3€M NMPU M3yYEHHHM OopraHudeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl YE€pe3 HCIOJb30BaHUWE KaK OOIIMX E€CTEeCTBEHHO-HAy4YHBIX IMOHATHH, Tak U
MOHSITUM, ABJISIOLIMXCS CUCTEMHBIMU JJIS1 OTJENBbHBIX PEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAYYHbIE TOHATHS: SIBIEHHE, HAy4YHbIH (akT, TUMOTe3a, 3aKOH,
TEOpus, aHaliu3, CHUHTE3, KIacCupUKalusi, TMEePUOJUYHOCTh, HAOIIOJEHNE, H3MEPEHUe,
AKCIIEPUMEHT, MOJIETTUPOBAHHE.

®duznka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIETUYECKUM YPOBEHb,
BEIIIECTBO, TeN0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MYECKHE BETHMUUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knetka, opraHusMm, Omocdepa, oOMEH BemIeCTB B OpraHu3Mme, (OTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yriaeBoIbl, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TOPOIbI, TOJIE3HBIE HCKOMAEMBbIe, TOIUIUBO, PECYPCHI.



TexHoorus: IMUIICBBIC ITPOAYKTEI, OCHOBEI pallMOHAJIBHOI'O IIMTAHUA, MOIOIIUE CPEACTBA,
JICKAPCTBCHHEBIC U KOCMCTHYECKUC IIPEIiapaThl, MaTCpUajbl U3 UCKYCCTBCHHBIX U
CHHTCTHUYCCKHX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBBI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAs 000JI0UKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTay, S-, pP-, d- amemenTbl. OCOOCHHOCTH
pacripesiesieHUs] IEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepmonmueckas cucrema XUMHYECKHUX 3yeMeHToB [JI. U
MengeneeBa. CBsA3b NEepUOAMYECKOTO 3akoHa U llepuonnueckoil cuCTEMBl XUMHYECKHX
anemeHToB JI. 1. MeHnzeneeBa ¢ COBPEMEHHON TEOPUEN CTPOECHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOICTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CIOKHBIX BEIIECTB
[0 TpyNIaM U rnepuojam. 3HaueHHEe NEePUOANUYECKOT0 3aKOHA B PA3BUTUHU HAYKU.

CrtpoeHue BemiecTBa. XUMHYECKas CBS3b. BuAbl XUMHYECKOW CBSI3U (KOBaJEHTHAas
HEMoJIsIpHasl U TOJIsIpHAas, MOHHAsA, MeTajulnyeckas). MexaHu3Mbl 0Opa30BaHUsl KOBAJEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpooTpULaTEIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJIEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHE O AMCHEPCHBIX cucTeMax. VICTMHHBIE M KOJJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILIECTBA B paCTBOPE.

Knaccugukanus Heopranuyeckux coequHeHuil. HomeHkiaTypa HEOpPraHWYecKHX
BEIIECTB. ['eHeTHuyeckass CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANIUX K pPA3IUYHBIM
KJIACCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKMX peakUuid B HEOPraHUYecKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS U IIPEBPALICHUS
OHEPIUHU IIPU XUMUYECKUX PEaAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3IM4YHbIX (QakTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoOBecHe. (DAKTOpHI, BIUAIOIIAE HA COCTOSIHUE XUMHUYECKOTO DPaBHOBECHS.
[Tpunuun Jle larense.

OnexTponuTtnueckas aucconuanus. CuibHbIe M ciadble 37eKTpoauTsl. Cpena BOJIHBIX
PacTBOPOB BEILECTB: KUCIIAsA, HEUTPAJIbHAS, LIEJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

OKCIEpUMEHTAJIBHBIE METOABl M3YYEHHUS BELIECTB M UX IPEBPAILEHUMN: JNEMOHCTpalus
tabmun «llepuoanueckas cucrema xumudeckux snmemeHToB JI. M. MeHneneeBa», u3ydeHue
MoJeNiell  KPUCTAIMUYECKUX peIIEToOK, HAOMI0JeHWe M ONUCAHHWE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3jIOXKEHHE MEpOKCHAa BOAOPOJA B IPUCYTCTBUM KaTalu3aTopa,
OINpEZCIICHUE CPENbl PACTBOPOB BEIIECTB C INOMOULIBIO YHHUBEPCAIBHOIO MHIUKATOPA, PEaKLIUU



MOHHOTO OOMEHa), MpoBe/leHUE MPAaKTHUECKON paboThl «BnusHue pa3nuyuHbiXx (AaKTOpPOB Ha
CKOPOCTh XUMUYECKOMN peaKum».

PacuérHble 3anaum.

Pacuérbl 10 ypaBHEHUAM XUMHUUYECKUX PEAKIUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasi JOJIs1 BEILIECTBAY.

Heopranuveckasi xumust

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMMHYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HMsI aroMoB. (DU3HUECKHE CBOMCTBA
HEMETAJUIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cephl, hocdopa u yriaepoaa).

XVUMHYECKUE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCIUHEHUH.

Mertamisl. [lonoxxenne meramioB B [lepuoanueckoil cucreMe XMMHUYECKUX 3I€MEHTOB /.
U. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. Oomue
¢uznueckue cBoiictBa MeTayuioB. CIUlaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKEHUH
METaJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWIIMX METAUIOB (HATPWH, KaJWi, KaJdbIlUd, MAarHuM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUMN.

OO61ue criocoOb! Moay4YeHUs! MeTauIoB. [IpruMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBPALEHUN: H3Y4YECHHE
KOJUIEKIMM «MeTallibl M CIUIaBbl», 00pa3loB HEMETAJUIOB, PELICHHE HKCIEePUMEHTAIbHBIX
3a7a4, HaONIOIGHWEe W ONMCAaHWE JEMOHCTPAlMOHHBIX M JIaOOpaTOpPHBIX  OIBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCJIOT M IIEJIOYEl, KAaueCTBEHHBIE
pEaKIuy Ha KAaTHOHBI METAJLJIOB).

Pacuérnbie 3anaun.

Pacuérbl macchl BemiecTBa MM 00bEMa ra3oB 0 WU3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Uiu 00bEMY OJIHOTO M3 yYacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Tbl Macchl (00BEMA,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xumMun B 00€CTICUeHHH YKOJIOTHYECKOM, YHEPTETUUECKOW U MUIIEBON 0€30MacHOCTH,
pa3BUTUU MenuuuHBL. [loHATHE O Hay4YHBIX MeETOJaxX IIO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBiaenus 00 OOWmIMX HAayyHBIX MNPUHLIUIAX TPOMBIIUIEHHOTO TOJTY4EHUS
BaKHEUIIINX BEIIECTB.

YenoBek B MHUpe BEHIECTB W MaTepuasoB: Ba)KHEHIIME CTPOUTENIbHbIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPAacKd, CTEKJIO, KepaMuKa, MaTepuaibl A SJICKTPOHUKH,
HaHOMaTepHaJibl, OpraHMYECKUEe U MUHEpaJIbHbIE YI00peHus.

XUMHS U 3/I0pOBBE YEJIOBEKA: MPAaBWIIA HCIHOJIB30BAHUSA JIEKAPCTBEHHBIX IPENaparToB,
npaBuiia 6€30MacHOT0 HCIOIb30BaHMsI IPENapaToB OBITOBOM XUMHUHU B IOBCETHEBHOM JKU3HU.

MexnpeamMeTHbIE CBS3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpHU U3ydeHHH OOIIel M HeOPraHUYEeCKON XUMHUU B
11 xnacce ocymiecTBiIsSeTCsS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHIA,
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TaK W TMOHSTHH, SBISIIONUXCS CUCTEMHBIMU IS OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (aKT, THUIIOTE3a, 3aKOH, TEOPUs,
aHaJms, CUHTE3,  KJIaccH(UKaius, MNEePUOJUYHOCTh,  HAOMIOJEHHWE,  DKCIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHHUE, SIBJICHHE.

®dusnka: Marepus, SHEPrHs, mMacca, aToOM, JJCKTPOH, MPOTOH, HEUTPOH, WOH, HM30TOII,
pPaOaKTUBHOCTh, MOJICKYJIa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMYUHBI U €AUHUIBI UX H3MEPEHUS, CKOPOCTD.

buonorus: kierka, opraHu3M, 3KOCHUCTeMa, Ouochepa, MakKpo- M MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OOMCH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHUYeCKas MIPOMBIIIICHHOCTb, METaJLTyprus, MIPOU3BOICTBO
CTPOUTEITBHBIX MaTepuaosB, CEIBCKOXO3SMCTBEHHOE MIPOU3BOICTBO, MHIIEBast
MPOMBIIIUICHHOCTh, (papMalneBTHYeCKass IPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYECKUX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUaiOB, AJIEKTPOHHAS] MPOMBIIICHHOCTb,
HaHOTEXHOJIOTHH

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS IIPOI'PAMMBI 110 XUMHWU HA
BA30OBOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnuMBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOy4aroIIMMUCS
IporpaMM CpeAHero ooero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
IIPOrpaMM CpeHEro 00IIero 00pa30BaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIA MOIXO/I.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3ybTaTOB OCBOEGHUS IpeaMeTa «XUMHs» Ha YpPOBHE CpelHero oOImero ooOpa3oBaHM
BbIJIETICHBI CJIEYIOIINE COCTABIISIOLINE!

OCO3HaHWE OOYYAIOIIMMUCS POCCUHUCKOW TPaKTAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMYMe MOTUBAIMH K 00yUEHHIO;

I[eJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JTMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPaJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIMXCsl PYKOBOJICTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYLUIMMH LEJIOCTHOM CHCTEME XHMMHUYECKOTO
obOpa3zoBaHus;

HaJIMYue MPaBOCO3HAHUSA DKOJOTUYECKOW KYyJIbTYpbl W CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTb JKU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaTBl OCBOEHUS IpeaMeTa «XHMHS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMHM, JyXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH U HJCAIaMH  POCCUICKOTO
IpaXXJIaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMHU W MpPaBUJIAMU IOBEICHUS,
CIOCOOCTBYIOIIMMH TPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOT'O CTAHOBIICHUS
JUYHOCTH 00YyYaIONUXCSI.
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JIndHOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OMbITAa TIO3HABATEIILHOM ¥ TPAKTHYECKOH MACSITENbHOCTH OOYYAIOIIMXCS IO pealn3aiun
MPHUHSITHIX B OOIIECTBE IICHHOCTEH, B TOM YUCIIC B YACTHU:

1) rpamaaHCcKOro BOCIUTAHMS:

OCO3HaHHUA 00YYaIOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHIIaX MEXIHMYHOCTHBIX OTHOIICHHUN B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITEIbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHMMATh M TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTHX
IIPH aHAJIM3E Pa3INIHBIX BHJIOB YUYCOHOH JIEATECIHLHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS .

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTEYECTBEHHOUN
XUMUH;

YBOXCHHS K IPOIIECCY TBOPYECTBA B OOJACTH TEOPUU WM IMPAKTUICCKOTO MPUMCHCHHUS
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3yNbTaT JJIUTENbHBIX HAONIOJCHUH,
KPOMOTJIMBBIX 3KCIIEPUMEHTALHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

WHTEpeCca M TI03HABATCIBHBIX MOTHBOB B TIOJIYUCHHHW H TIOCISAYIOIIEM aHaUu3e
UH(OPMAIIUHU O MEPEIOBBIX JTOCTHKCHUSX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYAaIldH, CBS3aHHBIE C XWMHUYCCKUMU SIBICHUSMH, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI M
[IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJACHHE W TOCTYNKH CBOMX TOBAapHUINEH C MO3HUIUN
HPABCTBCHHBIX U MTPABOBBIX HOPM M OCO3HAHHWE TIOCIICICTBUN ATHX MOCTYITKOB,;

4) popmMupoBaHUS KYJLTYPHI 310POBbSI:

MOHMMAaHUS [IEHHOCTEH 3J0pOBOTO M 0e€30MacHOro oOpasza >KU3HHU, HEO0OXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOMoIeHnsT MpaBmI 0€30MacHOTO OOpaIieHusl C BEIIECTBAaMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOU JCSATCIILHOCTH,

MOHMMAHUS [IEHHOCTH TpPaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TTOCIICJICTBUH W HEMPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKONW JEATEIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B pELIEHUU MPaKTUUYECKHX 3a/ad COLUaTbHOU
HAIpPAaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);

WHTEpeca K MPAKTUYECKOMY U3YYCHHUIO MPOQECCHil pa3NIuYHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHHS TPEIMETHBIX 3HAHUII 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TPyJla ¥ pe3yibTataM TPYAOBOil 1eTeIbHOCTH;
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FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYaTbHOM TpPaeKTOpUHM OOpa3oBaHMUs,
Oynymeit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEl 001IeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTHYECKHU 11€JIeCO00Pa3HOro OTHOIIECHHUS K MPUPOJE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHWMAHUS TJI00AILHOTO XapaKkTepa SKOJIOTHUSCKHUX MPOOIIeM, BIHSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMAIIBHOM CPEIbL;

OCO3HaHHS HEOOXOJMMOCTH HCIIOIb30BAHUS JOCTUKEHUM XUMHHM IS PELISHUS BOIIPOCOB
paIoOHaIBHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HEMPHUATHS ICHCTBHUI, MPHHOCSIIMX BPEI OKPYXAIOIICH MPHPOIHON cpene,
YMEHHSI TIPOTHO3UPOBATH HEOJIArONPUSATHBIC YKOJIOTHUSCKUE MOCISACTBHS MPEAIPUHUMAESMBIX
NENCTBUI U IPeIOTBPALLATh UX;

HAJIMYUSL PA3BUTOrO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYyJIbTYphI, OIMbBITa
JESATCIIBHOCTH  DKOJIOTUYCCKOW  HAMPABJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMH B
MO03HABATEIIFHON, KOMMYHUKATUBHOHN M COIMAIIBHON MIPAKTHKE, CIIOCOOHOCTH W YMECHHSI aKTUBHO
MPOTUBOCTOATH UACONIOrHH XeMohoouu;

7) H1EHHOCTH HAYYHOI'0 MO3HAHMA:

c()OPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH;

MOHMMAHUSA CHENU(PUKA XUMHUU KaKk HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
paIoOHaIBHOTO HAYYHOT'O MBIIUIEHHUS, CO3JaHUH [EJIOCTHOTO MPEICTaBICHHUS 00 OKpPYKaIOIIEM
MHUpE KaK O €JIMHCTBE MPHPOJIBI M YEIIOBEKa, B TIO3HAHWH IPHPOJHBIX 3aKOHOMEPHOCTCH W
peNIeHUH TPOOJIeM COXPAHCHHSI PUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BaXKHON POJNIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TJIO0ATBHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
OHEPreTHYECKON, THUIIEBOH M JKOJOTUYSCKOW O€30MacHOCTH, B PAa3BUTHU MEIHIIHHEI,
o0ecreYeHny yCIOBHM YCIEUTHOTO TPyAa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: IIOHUMaHHS CYIIHOCTH METOJIOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOJydaeMble 3HAHHS IS
aHaM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOIIErO0 MHpa U TMPOUCXOASIINX B HEM W3MEHEHUH,
YMEHHUsI IeJ1aTh 000CHOBaHHBIE 3aKJIFOUEHHUS HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS TaHHBIX
C TICJTBIO MTOJTYICHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEITEHO MCIIOIh30BaTh XUMUYCCKUE 3HAHUS JUTSI PEIICHHS TIPOoOIeM
B PEANbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K MO3HAHUIO M UCCIIEeI0OBATEIbCKON AeSITeTbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHUIO M CaMOOOpa3OBaHHIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUM C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iMYHbIX chepax mnpodeccHnoHaTbHON
JEeSITEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI
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MeramnpeaMeTHbIe pe3yibTaThl OCBOCHHS Y4e€OHOTO mpenMera «XUMHUS» Ha YPOBHE
CpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIUXCS MEXAUCIUILTUHAPHBIC
(MeXTpeaMeTHbIE) O0IeHayYHbIC TIOHSTHS, OTPAXKAIOITUE IIEIOCTHOCTh HAYyYHOW KapTHUHBI MUpa
U crienupuKy METOA0B MTO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepws, BEIIECTBO,
SHEPTus, SIBJICHUE, MPOIEeCC, CHCTeMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, HCCIIE0BaHNE, HAOMIOACHHIE, N3MEPECHHE, YKCIIEPUMEHT U IPyTHE);

YHHUBEpCaIbHbIC yueOHbIe JIeHCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecneunBatonyie (GopmupoBaHue (QYHKIMOHATBHOH TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYYaloIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIUIUTMHAPHEIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCadbHbIC YyueOHBbIC JACWCTBHUS B II03HABATEIbHOU U
COITMAIbHOM MPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU y4E€OHBIMHU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IKaTI/IBHI)IMI/I nu perJ'ISITI/IBHI)IMI/I I[CﬁCTBPIHMH.

OBi1aieHHe YHUBEPCAJIbLHBIMU YUeOHBIMH NM03HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a30Bble JJOrMYecKHE AeHCTBHS:

CaMOCTOSITENIEHO  (DOPMYJIMPOBATh M aKTyaJIM3MPOBATh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpeIeNATh LENH JeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HUX JOCTHKEHHUS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTH C TIOCTABICHHBIMH IIENISIMU;

HUCITIOJIB30BAThH HpI/I OCBOCHHNHN 3H3HPII>1 HpI/IéMI)I JIOTUYCCKOI'O MBINIJICHUSA — BBIACISATH
XapaKTepHI)IC HpI/I3HaKI/I HOH?[TI/II\/'I u YCTaHaBJ'II/IBaTB nux B3aNMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHATUS JIsI OOBSICHEHUS OT/IENbHBIX (PAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH JUIS KIIACCU(DUKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHaBJ'II/IBaTI) HpI/I'-II/IHHO-CJ'ICI[CTBeHHBIG CBA3HU Me>1<21y I/ISyIIaeMI)IMI/I SIBJICHUAMMU,

CTPOUTh JIOTUYECKUE paCCYKIEHUS (MHIYKTUBHBbIC, JEIyKTUBHbBIE, IO AaHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIBI U 3aKJIIOUCHUS,

HpI/IMeHHTB B r[pouecce IIO3HAaHUA, I/ICHO.]'II)SYGMI)I@ B XUMHUHU CUMBOJIMYCCKHEC (3HaKOBBIe)
MO/JIEJIH, TPe0OPa30BbIBATH MOJIEIbHBIE IIPEICTABICHNUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
xumMudeckas (GopMmyna, ypaBHEHHE XHUMHUYECKOM peakuu — TpPU PEIIeHuHd Y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3334, IPUMEHSATh Ha3BaHHBIE MOJICIbHBIC MPEICTABICHHUS
JJIs1 BBISIBJICHUSL XapaKTepHI)IX HpI/ISHaKOB I/ISy‘-IaeMI)IX BCIICCTB U XUMHUUYCCKUX peaKHI/II\/'I.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKIIHIA;

(I)OpMyJII/IpOBaTB oeJanm W 3aaadyd  HUCCICAOBaHHUsA, HMCIIOJAb30BaTh IIOCTAaBJICHHBIC U
CaMOCTOSITENIbHO COPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
1151 GOPMHUPOBAHUSI TUTIOTE3HI TI0 MPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;

BIIQZICTh HAaBBIKAMHU CAMOCTOSITEIBLHOTO IUIAHUPOBAHUS M TPOBEACHUS YYCHUYECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOIATh 32 XOJOM IMPOIlecca, CaMOCTOSTEIILHO
IPOTHO3UPOBATh €ro pe3yibTar, (opMymupoBaTh O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
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JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJEIAHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHMUYECKOH HCCIIEI0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh UM TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METOJOB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOAOB [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B  pa3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JUTEepaTypa XHMHUYECKOTO COAEp)KaHUs, CIpaBOYHbIe TocoOus, pecypcel HMHTepHera),
aHAJM3UpPOBaTh MH(OPMAIMIO PA3IUMYHBIX BUAOB U (OpM IpeNCTaBICHUs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTE;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyYHbIE METOAbI IpPU IOHCKE U O0TOOpe
uHpopManuu, HeOOXOIMMOM IS BBITIOJHEHHUS YI€OHBIX 3324 ONPENSIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCcTBE CpEACTBA IpU paboTe ¢ XUMHUYECKOH
uHpopMaLuell: NPUMEHATb MEXIpeIMeTHble ((pU3MUecCKue W MaTreMaTU4yecKue) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U Mpeo0pa3oBbIBATH 3HAKOBO-CUMBOJINYECKUE CPECTBA HAJISIIHOCTH.

OgiaeHne yHUBeEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€l CTBHAMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY 00CYKAaeMOi TeMBbl B X0J/1€ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM TMPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM [P BBIIOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTa, MPaKTUUYEeCKOH paboThl IO HCCIEJOBAHHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4yeOHOro mnpoekTa ¥ (popMynHpoBaTh BBIBOJBI MO pe3yibTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUN MyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMU.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYILECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpezenss €€ UeNU U 3a/la4M, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUN NpU BBIOJHEHWH YYE€OHBIX M MCCIIEOBATENbCKUX 3aad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMHUUYECKUX PEaKLUsX;

OCYIIECTBIISIT CAaMOKOHTPOJIb CBOEHM JEATENbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

ITpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMUs» OTpa)karoT:
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C(OPMHPOBAHHOCTb TPEACTABIECHUN O XMMHUYECKOH COCTaBIISIIOIIEH €CTEeCTBEHHO-
HAY4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHus] NPAKTUYECKUX 3a7ad M SKOJIOTMYECKHM OOOCHOBAHHOIO OTHOUIEHMSI K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIAJICHUE CUCTEMOM XUMHMUYECKUX 3HaHUM, KOTOpas BKIIOYACT: OCHOBOIOJArarolue
HOHATHUS (XUMUYECKUHN SJIEMEHT, aTOM, JEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKasi CBsA3b, CTPYKTYpHas ¢opmyna (pa3BépHyTas u
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH  O00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKLUMOHANbHAS TPYININa, paJuKan, HU30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YII€BOIOPOAbI, KUCIOPOA U a30TCOJEPIKAINE COETUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUSI CTPOECHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUI $3bIK XUMHM; MHUPOBO33PEHUYECKHE 3HAHHUSA, JISKAIIUEe B OCHOBE MOHMMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOMyYeHUH U 0€301TaCHOM MCIIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIECTB B OBITY
U MIPaKTHYECKON JesITeIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTb YMEHUI BBISABIIATH XapaKTE€pHbIE IPU3HAKY MOHATUHN, YCTaHABINBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS IIPU OMMCAHUN COCTaBAa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpaIEHHOM) (OpMYsT OPraHNYECKUX BEILIECTB
U YpaBHEHUN XMMHUYECKHX pEaKlUi, U3rOTaBIMBAaTh MOJEIU MOJIEKYJl OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS,;

c(OPMHPOBAHHOCTh YMEHHUM yCTaHABIUBATh NPUHAIJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHMIO K OIpENelEHHOMY KJIAcCy/Tpymiie COEAMHEHUH
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COeMHEHMS), JaBaThb UM Ha3BaHusd o cuctemarnyeckoil HoMmeHkiatype (IUPAC), a Takxke
NPUBOJNUTH TPUBHAJbHBIE HAa3BAaHHs OTIEIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUIeH, STHJIEHIJIMKONb, TJIMLEPUH, (eHOd, (OopMabAerujl, aleTalbIerusi, MypaBbHUHas
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KMCIOTa, TII0K03a, (pYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJIbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COeMHEHUsX (OJJMHAPHbIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH TMOJOKEHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BeuiecTB A. M. bytiepoBa [1si 00bsSCHEHHUSI 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTpPOEHHE, (HU3UUECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MIPEJCTaBUTENIEH PA3IMYHBIX KJIACCOB OPIraHUYECKHUX BEIIECTB
(MeTan, 2TaH, STWIEH, MPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, STaHOJI, STHWJICHTINKOIb, TTUIEPUH, (EHOJ, aleTalbIeTHl, MypaBbUHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TFEHETUYECKYIO CBSI3b MEKAY HMUMU YPaBHEHHMSMHU COOTBETCTBYIOUIMX XMMHYECKHUX PEaKIUH C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOpMYT;
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c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTIEBOJOPOAHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, YroJyib), CIOCOOBI HMX MEpPepabOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOAYKTOB NEPepadOTKHU;

c(OPMHPOBAHHOCTh YMEHUH TNPOBOAUTH BBIYUCICHHUS I10 XUMHYECKUM YPaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHH 0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIUN);

c(hOpPMHUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
[IO3HAHMS, MCIONb3YEMbIX B XHMHUU I@PU M3YYEHUM BEIIECTB U XUMHYECKHMX SIBJICHUI
(HaOnrofieHue, U3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MHCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PELIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHHI COOIONATH MpaBHiIa MOJB30BAHUS XUMUYCCKOW TIOCYION U
n1abopaTopHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiia OOpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMU MO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBAaTh M BBIINOJHATE XUMHUYECKUN SKCIEPUMEHT
(mpeBpallleHusl OPraHUYECKUX BELIECTB IPU HAarpeBaHUU, NOJYyYEHUE ITHIECHA U HU3YYEHHUE €ro
CBOMCTB, KAaueCTBEHHbIC pEAKIMH OpPraHMYECKHUX BEIIECTB, JIeHATypalus OeNKoB Hpu
HarpeBaHuM, IIBETHbIC PEAKIIMU OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpallleHuu C BEIIEeCTBaMHU U JJAOOpaTOpHBIM 00OpYIOBaHHEM, MPEJCTABIATH PE3YIbTAThI
XUMHYECKOT0 S3KCIepuMeHTa B (opMe 3aluCH YpaBHEHUH COOTBETCTBYIOLIUX pEAKIUN U
(GbopMynHpOBaTh BHIBO/IBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH AaHAIM3MPOBATH XUMHMUYECKYI0 HH(OpMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpefcTBa MaccoBOM nHpopmannu, HTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHMI COOJI0OJaTh IMpaBWJIa 3KOJIOTUYECKH II€JIECO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETBHOCTH B LENAX COXPAHEHUS CBOEro 370pOBbsS M
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/JIK, mosicHaTs Ha
npuMepax crocoObl YMEHBILIECHUS U MPEJOTBPAILEHUS] UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
4eJI0BEKa;

JUI OOYYaroLIUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPHUMEHSTH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUISL CIEMbIX W CIA0OBUIANIMX OOYYarOUIUXCs: YMEHHE WCIIONIbh30BaTh pelbedHo-
TOUYEUHYIO cucTeMy ob6o3Hauenuit JI. bpaitns as 3anucu XuMudeckux Gopmyi.

11 KUIIACC

[IpeameTHBIE pe3ynabTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XuMUs»
OTpaXKaroT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XHUMHUYECKOW COCTABIISIFOIICH €CTECTBEHHO-
HAyYyHOW KapTHUHBI MHpa, POJM XMMHUU B TO3HAHUHU SIBICHUN NPUPOIbI, B (POpMHUPOBAHUU
MBILUICHUST U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTHU, HEOOXOAMMOM IS
pelieHusT TPAKTHYECKUX 3adad M DSKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpeae;



17

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollne
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOIL, S-, P-, 0- JIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BaJICHTHOCTb, AIIEKTPOOTPHULATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHMYECKas CBs3b (KOBAJEHTHAas, HWOHHAs, MeETaJNIMYecKas, BOJOPOIHAsA),
KpUCTAJZIMYECKass  pelEéTKa, TUIBl XUMHYECKUX  peakIuii, pacTBOp, SJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, SICKTPOJIUTUYECKAST TUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOM  pEaKklMM, XHUMHYECKOE pPAaBHOBECUE); TEOPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH [l WM. MenneneeBa, 3akoH
COXpaHEHMSI MacChl BEUIECTB, 3aKOH COXPaHEHMs M IPEBPAIICHUS] DHEPTUU NPU XUMHUYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3bIK XHUMHH, MHUPOBO33PEHUECKHE 3HAHMS,
JeXalie B OCHOBE IIOHMMAHHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(akTosIOrMuecKrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaThb COOTBETCTBYIOIME IMOHSATHS IPU ONHUCAHUU HEOPTaHMYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUUYECKYIO CHMBOJUKY JJIsl COCTaBIICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUil, CUCTEMATHYECKY0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas M3BECTh, HErami€Has W3BEeCTb, NUThEBAas COJa, MUPUT U
JpyTHe);

c(OPMHPOBAHHOCTb YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUIX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHA,
MeTaJIJIMYeCcKasi, BOJOPO/HAsA) B COCAMHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHas, MOJIEKYJApHas, MOHHAas, METalJIMuYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(OpMUPOBAHHOCTh YMEHUIN yCTaHABIMBAaTh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIie coeIuHEeHUN (IpoCThle BEUIeCTBa — METAJUIbI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOTHI, aM(pOTepHBIE THAPOKCHUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICHT Hepuoauveckoro 3akona JI. MU.
MenneneeBa W JEMOHCTPUPOBAaTH €ro0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepPHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 21eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHUeCKuX 3nemeHToB /1. 1.
MeHzieneeBa, HCHONB3YS TOHITHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHMUYECKHUX JJIEMEHTOB M HX
COeIMHEHUH 10 nepuoaam u rpynnam Ileproaudeckoi cucreMbl XMMHUYECKUX 31eMeHToB [[. .
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUM XapakTEepU30BaTh (OMHUCHIBaTH) OOIIME XUMHYECKHE
CBOICTBa HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, IMOATBEPkKAATh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXAY HEOPraHMYEeCKMMH BEIIECTBAMU C IIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINII;
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c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHUYECKHE PEaKIUU IO Pa3IndHbIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroluxX BeHIECTB, TEIIOBOMY 3(PQeKTy peakiuu,
M3MEHEHUIO CTEIICHEW OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMH, YIaCTHIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUH COCTABIIATh YPaBHEHUS PEAKIUN Pa3IUYHBIX TUIIOB, TIOJHBIC
U COKpallEHHbIE YpaBHEHUS peaklUUii MOHHOTO OOMEHa, yUUThIBasl yCIOBHS, IMPU KOTOPHIX 3TH
peakLMK UIYT 10 KOHLA;

c()OPMUPOBAHHOCTh YMEHUW TPOBOAMTH PEAKIUH, MMOATBEPKIAOIINE KAuyeCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTaHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPECTBOM COCTABIICHUSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIUuu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3aerictBus (mpunuun Jle [arense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE IIPOILIECCHI, JIeKAIIUE B
OCHOBE ITPOMBIIIJICHHOTO MTOJIYYCHUS CEPHON KHCIIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH
Mpe/CTaBlICHU 00 OOIMX HAyYHBIX MPHUHIIMIIAX M 3KOJOTHYECKHX MPOOIeMax XHUMHUYECKOTO
MIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHH TIPOBOJIUTH BBIYMCICHHUS C WCIOJIH30BAHUEM TOHSTHS
«MaccoBasi JI0Jis BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKHUX
peaKIusax, Macchl BEIIeCTBa WM 00BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BEIIECTB, IPEBPAIICHHS U COXPAHEHUS DHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUJia MOJIH30BAHUS XUMUYECKON MOCYIAONU U
1ab0opaToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBUiia OOpallleHus ¢ BEIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMOJHATH XUMHUYECKUNW SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTalu3aTopa, ONPEIEICHHUE Cpelibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO UHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklud HMOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha
cynbdart-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KaTHOH aMMOHWUS, PEUIEHNE IKCIIEPUMEHTATbHBIX
3agau o TtemMaMm «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHKHU
0e30MacHOCTH MpHU 0OpaIlleHN! ¢ BEIIECTBAMH U JIA0OPATOPHBIM 000PYJIOBAHHEM, MIPEACTABIATh
pe3ynbTaThl XUMUYECKOTO JKCIEpPUMEHTa B (OopMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIUpPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XWMHUYECKYIO HH(POPMAIIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBAa MacCcOBOM KOMMyHHKauuu, HHTepHeT u
APYTUX);

c(OpMUPOBAHHOCTh YMEHHUI COOJ0IaTh MpaBujia HKOJIOTMYECKH IeJIecO00pa3Horo
MOBE/IEHNA B OBITY M TPYIOBOM JNEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKarollel NpUPOJHOM Cpelbl, OCO3HABATH OIMACHOCTH BO3JCHCTBHUS HA KUBBIC OPraHU3MBI
ompeAeNéHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHsITh Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEI0BEKA;
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JUIE OOYYaIOIIUXCs C OrPAaHMYCHHBIMH BO3MOXHOCTSIMH 3J0POBBS: YMECHHE NPHUMCHSTH
3HaHHs 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TIO3HAHUS BELICCTB U XUMHUYCCKHX SIBJICHUIA,

JUISE  CIICTIBIX ¥ CJIA0OBUASIIMX OOYYaIOIUXCS: YMEHHE WCIOIb30BaTh pelbeHO-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns i 3anucu XuMudeckux Gopmyi

TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC

HaumenoB KounuyecTBo 4yacos
Ne anme

pas3aenos Konrpoa IpakTtuye  JJeKTpoHHbIE (LU(PPOBLIE)
n/ uTeM Bee bHBIE CKHe o0pa3oBaTe/ibHbIE PeCYpPChI
n nporpamMm ro padoThI padoThI

bl

Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH

[Ipenmer
OpraHnyec
KoM
XUMHH.

Teopus https://resh.edu.ru/subject/lesson/614

9/start/170388/

1.1 = crpoeHus 3
opraHuyec
KHX

COEIMHEHH
A M.
Bbyrneposa

Hroro no
paszaeny

3

Paspnen 2. Yraesoaopoanbl

[IpenensH

ple https://resh.edu.ru/subject/lesson/615

1/start/149993/

2.1  yrmeBomop 2
OBl —

AJIKaHbI

Henpenenb
HBbIC

2.2  yrieBojaop 5 1 https://resh.edu.ru/subject/29/
OJIBI:
AJIKCHBEI,



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/29/
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2.3

2.4

aJIKaJuCHBI
, QJIKUHBI

Apomaruue
CKHe
YTJIEBOAOD
0J1bI
[Tpupoausl
e
HUCTOYHUKHU
YTJIEBOIOD
OJIOB Ml KIX
nepepadbot
Ka

https://resh.edu.ru/subject/29/

1 https://resh.edu.ru/subject/29/

Htoro mo
pasneny
Pasznen 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHust

13

3.1

3.2

CrupTsl.
denon

Anpnerun
BL
KapGonor
BIC
KHCJIOTHL.
CnoxHEIe

3hUpEI

3

https://resh.edu.ru/subject/29/

1 https://resh.edu.ru/subject/29/

3.3

VYrneBons!

Hroro no
paszaeny

14

1 https://resh.edu.ru/subject/29/

Pasznea 4. A3oTconepxkaiye OpraHudecKkue coe{uHeHust

4.1

AMUHBI.
AMWHOKHC
JIOTHI.
benxu

Hroro no
pasneny

3

https://resh.edu.ru/subject/29/

Paszgea S. BoicokoMoJieKky/IsIpHbIE COeIMHEHU S

5.1

IInactmacc
Bl.

Kayuyku.
Bomokna

https://resh.edu.ru/subject/29/



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
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Hroro no

1
pasneny
OBUIEE
KOJIMYECTBO
4 2 2
YACOB I10 3
[TPOI'PAMME
11 KJIACC
N HanMenoBamme KosauyecTBo 4acoB DJIeKTPOHHbIE
(uudpossbie)
n/ pasaenoB uTeM  Bceer KonTtpoJbHbl IIpakTnyeckn
o0pa3zoBaTe/ibHbI
1| NnporpamMmbl 0 e padoThI e padoThI
e pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue
aTOMOB.
[Tepuoanueckuit
3aKOH U
1.1 [epnonnueckas 3
cucTema
XUMHUYECKUX
anemenToB /l. 1.
Menneneesa
Crtpoenue
BELIECTBA.
1.2 4
MHuoroo6pasue
BELIECTB
13 XUMUYECKUE 8 1 1
peakuuu
Hroro no pazneny 15

Paszgen 2. Heopranuueckasi Xumusi

2.1 MeTtanisl

6

2.2 Hemerauisr

CBs3b
HEOPTaHWYECKH
2.3 X "
OpPraHHYECKUX
BEIIIECTB

9 1
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Hroro mo pazneny 16
Pa3zgen 3. XumMus u ;Ku3HbL
3.1 XuMUsl ¥ 5KU3Hb 3
Wroro no pazueny 3
OBILIEE
KOJIMYECTBO
YACOB I1O 34 2 3
[TPOI'PAMME

INIOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KoimmuecTBo
Ne ypoka Tema ypoka
4acoB

1 Bsonnsiit uncrpykrax 1no Th. IIpenmer oprannueckoin 1
XUMHH, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE

5 Teopus cTpoeHHsI OpraHUYECKUX coeMHeHnid A. M.
Bytneposa, e€ ocHoBHBIE O0)keHus. JI.O.MonenupoBanue 1
MOJIEKYJI OpraHUYECKHUX BEIIECTB

3 IIpencraBnenue o kaaccu(UKaLUU OPraHUYECKUX BEIECTB.
Homenknarypa (cucremMarnyeckasi) U TpUBHAJIbHbIE 1
Ha3BaHMsI OPraHUYECKHUX BEIIECTB

4 ATKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH P 1

5 MertaH u 3TaH — NPOCTEUIINE TPEACTABUTENH AIKAHOB.
JI.O. KauecTBeHHOE OIpeeseHNE yIiiepo/ia U BOJIOPOIa B 1
OpPraHMYECKUX BEIEeCTBaX

6 .
AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1

7 OTUJEH U NPONUIEH — MPOCTENIINE TPEICTaBUTENIN 1
ankeHoB. JI.O.03HaKoOMIIEHHE ¢ 00pa3IiaMu TJIacTMAacC

3 Wuctpykrax no O.T. [Ipaktuueckas padora Ne 1. 1
ITonyyenue sTHIIEHA U U3yYEHUE €r0 CBOWCTB
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS,

9 TOMOJIOTUYECKHUH psAll. ATIETHUIICH — TPOCTEHIITUI 1
MPEACTaBUTENb AJIKUHOB

10 Anxanuensl. byraauen-1,3 u merunOyraauen-1,3. 1
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[Tonmy4yenue cMHTETHYECKOTO Kayuyka u pe3unsl. J1.O.
O3HAKOMJIEHHE ¢ 00pa3IaMu KayqyyKoB M PE3UHBI

11 Apenbl: 6eH30J1 1 TOJTyoJ. TOKCHYHOCTD apeHOB

Beluncnenus no ypaBHEHHUIO XUMHUYECKOU
12 peakmyn.OnpeaeneHre MOJIeKYyIIpHON (HOpMyYIIbI
OpPraHUYECKOTO BEILECTBA 10 MACCOBBIM JOJISIM aTOMOB

XHUMHUYECKUX JJICEMCHTOB

13 ['enernueckas cBs3b yrieBOJOPOAOB, IPUHAIICKAIINX K

Pa3JIMIHBIM Ki1acCaM

[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB: MIPUPOIHBIH Ia3 U
14 MOITYTHBIE HEQTSHBIE ra3bl, HEPTh U MPOIYKTHI €&
nepepaboTKu

15 KouTtpoabHas padora no pasgeiy «YrjaeBoaopoab»

[TpupogHBIe HICTOYHHUKY YTIEBOJOPOAOB: IPUPOIHBIH ra3 u
16 MOITYTHBIE HEQTSHBIE ra3bl, HEPTh U MPOIYKTHI €&
nepepaboTKu

17 [IpenensHBIE OJTHOATOMHBIC CITUPTHI: METAHOJ M STAHOJL.
Bonopoanas cBszb. JI.O. T'openne cnuptoB

18 MHoOroaToMHbI€ CIUPTHI: ATUICHTINKOINB U Thuleput. JI.O
23.01 BzaumogeiictBue rimiiepuna ¢ ruapokcuaoM meau( 1)

19 @DeHoI: CTPOCHUE MOJIEKYJIb, (PU3NUYECKHE U XUMHUECKHE

CBOMCTBA, IPUMEHEHUE

Anbnerupl: GopManbAerul U alleTalbAerua. ALIETOH.
20 JI.O.KayecTBeHHbIE PEAKIIUU ATTBIAETUIOB (OKHUCIICHUE
aMMHaYHBIM PaCTBOPOM OKCHIA cepedpa U THIPOKCHIOM
menu(ll))

21 OnHOOCHOBHBIE ITpe/eNIbHbIE KAPOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCyCHas

O,I[HOOCHOBHLIC MMpEaACIILHBIC Kap6OHOBBIe KHUCJIOTHI:

22
XMMHUYECKHE CBOICTBA

23 Nuctpykrax nmo O.T. [Ipaktuueckas padora Ne 2.
«CBOMCTBA paCTBOPA YKCYCHOM KHCIIOTBD)

24 CTCapI/IHOBaSI " OJICMHOBAA KUCJIOTHI, KaK NPCACTABUTCIIN
BBICIIHUX Kap6OHOBLIX KHCIIOT. MbliIa KaK COJIM BBICIIUX

KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ICUCTBUE

o5 CroxHble 3(upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIIOT.
I'maponns cnoxxHbIx 3¢upos. XKupsl: rugponus,

MIPUMEHEHHE, OMOJIOTHYECKast POJIb JKUPOB

26 VYrneBonpl: cocTaB, knaccudukaius. Baxknenmme
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MIPEJICTAaBUTENH: TIIF0K03a, PpyKTO3a, caxapo3a
97 Kpaxman u niemntono3a Kak TpupoIHbIC TOJTUMEDHI. 1
JI.O.B3aumoneiicTBre Kpaxmasua ¢ HOA0M
28 .
O06001IeHre 1 cucTeMaTh3anus 3HaHui. Pentenne 3amay 1
Pemenue 3anau. Onpenenenne MOJIEKYISIpHON (HOPMYITBI
29 OpPraHUYECKOTO BEIIECTBA IO MACCOBBIM JIOJISIM aTOMOB 1
XUMHUYECKUX AJIEMEHTOB U 110 Macce (00beMy) MPOAYKTOB
cropaHus
30 KounrtpoabsHnas padoraNe2 no pasaeny 1
«Kucsopoaconep:kamue opraHu4ecKue coeTuHeHHsD)
31 AMUJHBI: METHIAMHH U aHUJIUH 1
32 AMWHOKHCIIOTHI KaK aM(QOTEpHBIE OPTaHUIECKHE 1
COCAMHEHMS, UX Onoiornueckoe 3Hauenue. [lentu b
33 benku kak mpupoHBIC BEICOKOMOJICKYIISIPHBIC COSIMHCHHUS 1
OcHOBHBIE OHATHS XUMHUH BHICOKOMOJIEKYJISIPHBIX
34 coeauHeHnii. OCHOBHBIC METO/IBI CHHTE3a 1
BBICOKOMOJIEKYJISIPHBIX coenHeHui. [lnactmaccsl,
Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
11 KUIIACC
Ne
KoauuecTtBo
ypoka Tema ypoka
JacoB

BBoanslii uHCTpYyKTaX o O. T. XuMHYECKUH 3JIeMEHT. ATOM.

. DnexTpoHHas KOHPUTYpalys aTOMOB L
Ilepnoanueckuii 3akoH u Ilepnoanueckas cucteMa XUMHYECKUX

2 anemenToB J[. . MenzaeneeBa, NX CBI3b C COBPEMEHHOM TeOopUen 1
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XMMHUYECKUX 3JIEMEHTOB U UX

3 COEMHEHMI 110 TPYIIIAaM U MepruoiaM. 3Ha4eHHE EPHUOJUIECKOIO 1
3aKOHA U CUCTEMbI XUMH4eckux anemeHToB .M. MeneneeBa B
Pa3BUTHUU HAyKH

4 Crpoenue BeniecTBa. XUMHUYECKAsl CBSI3b, €€ BUJIbl; MEXAHU3MBI 1
00pa3oBaHMs KOBAJEHTHOMU CBs3U. BomopoaHas cBA3b

5 BanenTHOCTb. DneKTpoOoTpUIIATENLHOCTh. CTENEHb OKUCIEHUS. 1
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS

6 ITonsTe o nucnepcHbIX cuctemax. MIcTUHHBIE M KOJUIOUHBIE 1
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pacTBOpbl. MaccoBasi 10J1s BEIIECTBA B paCTBOPE

7 Krnaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX COeIMHEHUI.
I'enernyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, PA3IMUHBIX KJIACCOB
Knaccuukanus XuMH4ecKuX peakiuii B HEOPraHn4eCKOn

3 OpraHUYEeCKON XMMHUH. 3aKOH COXPAHEHMS MacChl BEILIECTB; 3aKOH
COXPAHEHHUS U NMPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEaKLIUsX.
Pacuetst mo TXY

9
CkopocTb peakuu

10 Wuctpykrax no O. T. [Ipaktuyeckas padora Ne 1. «Brnusiaue
pa3nYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECCKOU PEAKITHI

11 OO6paTtumbie peakiui. XUMUYECKOE PaBHOBECHE
DnekTponuTrueckas auccounanus. [lonsarre o BOgopoiHOM
nokazarene (PH) pacrBopa. Peakiuu nonnoro oomena. I'maponus

12 opraHnyeckux v Heoprannueckux Bemiects. JI.O. [IpoBenenune
peakuuii nonHoro oomena. JI.O. Omnpenenenue cpeabl pacTBOPOB
BEILIECTB C MMOMOIIbI0 YHUBEPCAIBHOI'O UHIUKATOpa

13 OKHCIUTENEHO-BOCCTAaHOBUTENbHBIEC peakinu. [TonsaTue 06
AJIEKTPOJIN3E PACIVIaBOB U PACTBOPOB COJIEH

14 Kontponbnas padotaNel mo pazaeny «TeopeTnueckue OCHOBBI
XUMUW»

15 O06001eHre U cucTeMaTu3alus 3HaHui 1o pazaeny«TeopeTndeckue

OCHOBBI XUMHUM»
Mertamnsl, ux nonoxxenue B [lepnoanueckoil cucreMe XUMUYECKHX

16 anemeHToB /. 1. MeneneeBa u 0COOEHHOCTH CTPOCHHUS aTOMOB.
Oo6mue ¢puznyeckrue CBOMCTBa METAIIOB

17 . .
CniaBbl METALIOB. DJIEKTPOXUMUYECKUN Pl HAPSKEHUN METaIIJIOB
XuMHYecKre CBOMCTBA BaXKHEUIIINX METaNIOB (HaTpHil, Kamui,

18 KaJIBIMI, MAaTHUAN, aTFOMUHAN) U uX coequuenuid. JI.O.
B3aumMopeiicTBre ruipoKcHia aTtOMUHMS C pACTBOPaMU KUCIIOT U
LIETI0YEi

19 XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCIUHEHHI

20 XuMuyecKre CBOMCTBA [IUHKA, JKelle3a U ux coeaudeHuii. J1.0.
KauecTBeHHbIe peakliii Ha KATUOHBI METAJUIOB

91 Nuctpuykrax no O. T. [Ipaktuueckast padora Ne 2. "Pemenue
AKCIEPUMEHTANIbHBIX 3a7a4 1o Teme «MeTamibiy"

22 Hewmeramnsl, ux nonoxenue B [leproanueckoi cucteMe XMMUYECKUX
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anemeHToB /. 1. MenaeneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB

23 Ou3nyeckue CBOWCTBAa HEMETAUIOB. AJIJIOTPOIHS HEMETAIOB (Ha 1
puMepe Kucaopoaa, cepsl, pochopa u yriepoaa)
24 XUMHUYECKUE CBOMCTBA raJOT€HOB, CEPBI U UX COCAUHEHUI
25 XHUMHYECKHE CBOMCTBA a30Ta, hocodpa U UX COCTUHEHUM
26 XUMHUYECKUE CBOMCTBA YIIepoaa, KpeMHuUs U ux coequHenui. JI1.O. 1
KauecTBeHHbIE peaklii Ha AHMOHBI U KATHOH aMMOHUS
27 . .
[IpuMeHeHne Ba)KHEUIINX HEMETAIOB U UX COCIMHEHUM 1
28 Nuctpykrax moO. T. [Ipaktuueckas padorta Ne 3. «Pemienue 1
AKCIIEPUMEHTAIIbHBIX 3a7a4 110 Teme "Hemeranms"»
29 O60061eHre u cucTeMaTu3alus 3HaHui 1Mo TeMe «Hemeramnby.
Boeluucnenus no ypaBHEHUSAM XUMHUUYECKUX PEAKLIUNA U 1
TEPMOXHUMHUYECKUE PACUETHI
30
KonTponbnas padotaNe2 o temam «Metamisi» u «Hemeramib 1
Heoprannueckue u opranndeckue KUCIOThl, OCHOBAHHSI.
31 AM@oTepHbIE HEOPTaHNYECKUE U OPTaHUYECKHE COSTMHEHUSI. 1
['eneTnueckast CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX BEUIECTB
39 Ponb xumun B o6ecrieueHuH 3KOJI0rH4eCKOM, SJHEPTeTHYECKON 1 1
MUIIEBON O€30MaCHOCTH, PA3BUTHH MEIUIMHBI
33 [IpencraBienust 06 OOIMIMX HAYYHBIX MPUHIIMIIAX MPOMBIIIIEHHOTO 1
MOJIYYEHUS! BaKHEUIIINX BEIIECTB
34 YenoBek B MUpe BEIMIECTB U MATEPUAIIOB. XUMHS U 30POBbE 1
YeJoBeKa
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
IIpoBepsiemble TpeOGOBaHMS K pe3y/IbTATaM OCBOCHHUSI 00Pa30BaTeJIbHON MPOrpaMMbl
10 kaace
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepsIeMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero o01ero odpa3oBaHusi
pe3yjabTara
1 Teopernyeckre OCHOBBI OPraHMYECKON XUMHUH
11 ChopMHUpPOBAHHOCTh MPEJACTABICHUH O XHUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAYYHON KapTHUHBI MUpPA, POJM XMMUU B MO3HAHUU SIBICHUUI
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1.2

IpUpPOJbl, B (OPMHUPOBAHUU MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(YHKIMOHATBHOM  TPaMOTHOCTH,  HEOOXOAMMOW  AJsi  peIIeHUs
IPAKTUYECKUX 3ala4 M HKOJIOTMYECKH OOOCHOBAHHOIO OTHOLICHHS K
CBOEMY 3/I0POBBIO U IPUPOJHOMN cpeie

Bnanenune cucTeMONM XMMHMYECKHX 3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararomue HOHATHUSA (Monekyia, BaJICHTHOCT,
AJIEKTPOOTPHUIIATEIBHOCTD, CTENICHb OKUCIICHHSI, XHMUYECKasi CBsI3b, MOJIb,
MOJISIpHas ~ Macca,  MOJSIpHBIH ~ 00BEM,  YIVIEPOAHBIM  CKeJeT,
(byHKIMOHATIBHAS rpyImma, panuka, u3oMepus, U30MEpBHI,
TOMOJIOTHYECKUH  psii, TOMOJIOTH,  YIJIEBOJOPOJbl, KHUCIOPOA- U
a30TcoJepKaIlie COCAMHCHUS, OWOJIOTMYECKH AaKTHBHBIE BEIECTBA
(yrneBoapl, XHUphl, O€JNKH), MOHOMEp, IOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCIMHEHHUs); TEOPHUM M 3aKOHBI  (Teopus
XMMHUYECKOIO CTpOeHHMsl opraHmdyeckux Bemects A.M. bByrtieposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUH S3BIK XUMHH, (DAaKTOIOTHUYECKUE
CBEIGHUSI O CBOMCTBaX, COCTaBe, I[IOJIydeHUM U  O€30IaCHOM
WCTIOJIH30BAHNHU BAKHEHIINX HEOPTAaHUYECKUX U OPTaHUYECKUX BEIIECTB B
OBITY M IPAKTUYECKOMN JEATEIIbHOCTH YeIOBEKa

1.3

CdopmMupoBaHHOCTh YMEHUI BBIABIIATH XapaKTEPHbIE MPU3HAKU TOHATHUH,
YCTaHAaBIUBAaTh WX B3aUMOCBA3b, HCIOJIB30BaTh COOTBETCTBYIOLIUE
MOHATUA TPHU ONHCAHMM COCTaBa, CTPOEHUA W  NPEBPALLCHUU
OpPraHUYECKUX COCIMHEHUU

14

1.5

1.5

c(OPMHPOBAHHOCTh YMEHUH MCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIS
COCTaBJICHHUS  MOJEKYJISpPHBIX W CTPYKTYpPHBIX  (pa3BEpHYTOMH,
COKpaléHHON) ¢GopMyd  OpPraHMYEeCKMX  BEIIECTB M  ypaBHEHUH
XUMHUYECKUX pEaKuil, M3roTaBIMBaTh MOJIEIM MOJEKYJ OpraHMYeCKHX
BELIECTB I WUIIOCTPALIMM HX XUMUYECKOTO U IPOCTPAHCTBEHHOTO
CTpOCHHUS

ChopmupoBaHHOCTE  YMEHHH  yCTaHABJIMBATh MIPUHA]ICKHOCTh
W3YYEHHBIX OPraHUYeCKHX BEIIECTB IO HX COCTaBy H CTPOCHUIO K
onpeneaHHOMY Kiaccy (TpyIie) coequHeHnn (YriIeBOI0POIbI, KUCIOPOT
U a30TCOJEpKaIe COCTUHEHUS, BBICOKOMOIEKYJSPHBIE COCIMHEHMS),
JaBaTh UM Ha3BaHUs 1Mo cuctemMatudeckoi HomeHkaaType (IUPAC)

CpopMHUpPOBAHHOCTh YMEHHUS OINPEACISITh BHJIBI XUMHUYECKOW CBSI3U B
OpPTaHMYECKUX COSAMHEHUSX (OJMHAPHBIC U KPaTHBIE)

1.6

ChopMupoBaHHOCTE YMEHHUSI MPUMEHSTH: MOJOKEHUS TEOPHH CTPOCHUS
opranndeckux BemiecTB A.M. BytiepoBa st 00bsICHEHUS 3aBUCHMOCTH
CBOWCTB BEIIECTB OT UX COCTaBa U CTPOECHUs; 3aKOH COXPaHEHHUsI MacChl
BEILIECTB

Vr JICBOJOPOABI. KI/ICJ'IOpOI[COZ[Cp)KaH_II/IC n a30TCOACpIKAIINC
OpPraHN4YC€CKUEC COCTUHCHU . BBICOKOMOHCKYHHPHBIC COCAMHCHUA

2.1

ChopMHUpPOBAaHHOCT, YMEHHH TNPUBOIUTH TPUBHAIbHBIC HA3BaHUS
OTJIENbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPONUJICH, AalleTUJIEH,
STUJICHTJIMKONb, TJHLEPUH, (eHon, ¢GOpMaTbIETHa, aleTalbIeT I,
MypaBbUMHAs KHUCJIOTA, YKCYCHasi KHCJIOTa, OJICMHOBas  KHUCIOTAa,
CTeapwHOBas KHCIJIOTa, TJIOK03a, (pyKTO3a, KpaxMmaj, IIeJUTI0II03a,
TJTUITMH)
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2.2

ChopMUPOBAaHHOCTh yYMEHHI XapaKTEpU30BaTh COCTaB, CTPOEHHUE,
¢usnyeckue W XUMHYCCKHE CBOWMCTBA THUIIMYHBIX MpPEIACTaBUTEICH
pasIMYHBIX KJIaCCOB OpPraHMYECKHMX BeEIIeCTB (METaH, 3TaH, JTHIICH,
MpONWJICH, aleTwieH, Oyraauen-1,3, wmerunOyraauen-1,3, OeH3om,
METaHOJI, A3TAaHOJI, ATHJCHIJIMKOJIb, TJIHIEPUH, (EHON, aleTaabIer ]I,
MypaBbHHAass W YKCyCHas KHCJOTBI, TJIFOKO3a, Kpaxmall, LEeJUII03a,
AMHHOYKCYCHasl KHCJIOTa)

2.3

2.4

ChopMUpOBaHHOCTb YMEHHS WIIIOCTPUPOBATh TI'€HETHUYECKYIO CBA3b
MEX/y TUIUYHBIMU IPEICTAaBUTENSMU PA3IMYHbBIX KIACCOB OPraHMYECKHUX
BEIIECTB YPABHEHUSMH COOTBETCTBYIOIIMX XHMHMYECKMX peakuuil ¢
HCII0JIb30BAHUEM CTPYKTYPHBIX (GOpMYJI

CdhopMupoBaHHOCTD YMEHHUS XapaKTepU30BaTh UCTOYHUKHU
YIJI€BOJOPOAHOIO ChIpbs (HE(PTH, MPUPOJHBINA ra3, yroiyb), CIOCOOBI UX
nepepadOTKU U MPAKTHUECKOE IPUMEHEHHE MPOIYKTOB MepepaboTKU

XUMHUS U KU3Hb. PacuéTrl

3.1

3.2

CdopmupoBaHHOCTh YMEHHI BIaeTh CUCTEMON 3HAHUNA 00 OCHOBHBIX
METOAaX HAYYHOTO TO3HAHUA, WCIOJB3YEMBIX B XHMHUHM NPHU H3yUYECHUU
BEUIECTB M  XHMHUYECKUX  SIBJICHUH  (HaOmioleHue, H3MEpeHue,
SKCIEPUMEHT, MOCIUPOBAHUE), HCIOJIb30BaTh CHUCTEMHBIC XUMUYECKUE
3HAHUA U TPUHITHUS PEIICHUN B KOHKPETHBIX >KU3HEHHBIX CUTYaIIUAX,
CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM

ChopMHUpOBAaHHOCT,  YMEHUW  CcOONIOAATh  TpaBWja  TOJIb30BAHUS
XUMHUYECKON TMOCyIod U J1ab0opaTOpHBIM OOOpYIOBAaHUEM, a TaKkKe
ImpaBujia 06paHIeHI/I$I C BCIICCTBAMH B COOTBCTCTBHUU C MHCTPYKIUAMU I10
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB

3.3

ChopMupoBaHHOCTh YMEHUH IIAHUPOBATH M BBINOJIHATH XUMHUYECKHUI
SKCTIIEPUMEHT (TPEBpaIeHUs] OPTAaHMYECKUX BEIIECTB IMPHU HArpeBaHUU,
MOJTyYeHHE 3TUJIEHA M H3YYEHHE €ro CBOWCTB, KaueCTBEHHBIE DPEaKLUU
OpPraHN4Y€CKUX BCUICCTB, ACHATYypalus O€JIKOB IIprU Harp€BaHWH, IBETHLIC
peakiuu OelKOB) B COOTBETCTBUHU C IpaBHJIAMHM TEXHUKH O€30MaCHOCTU
mpu oOpalieHuH C BEIIeCTBaMU M J1aOOpaTOpHBIM 00OpYIOBAHUEM;
MPEJCTABIATh PE3yJIbTaThl XMMUYECKOT0 SKCIEpUMEHTa B (popMe 3amnucu
YpaBHEHHUH COOTBETCTBYIOIIMUX peakuuid U (OopMyIHpOBaTh BBIBOJBI Ha
OCHOBE THX Pe3yJbTaTOB

3.4

CdopmMupoBaHHOCTh YMEHUH MPOBOAUTH BBIUMCICHUS MO XUMHUYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA HIIU
MPOJYKTa PEAaKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO M3
HCXOJHBIX BEIIECTB WM IPOJYKTOB PEAKIIMN)

3.5

ChopMupoOBaHHOCTh YMEHMI KPUTHUECKH AHAIU3UPOBATh XUMHYECKYIO
nH(}OpPMALINIO, MOJIy4aeMyI0 U3 Pa3HbIX UCTOYHHUKOB (CPEICTBA MAacCOBOI
uHpopmanuu, cetb IHTEpHET U apyrue)

3.6

ChopmupoBaHHOCTH yMEHUW  COONIOAATH TPaBHIA  OKOJIOTHYECKHU
11eJIeCO00pa3HOr0 MOBEICHHS B OBITY W TPYAOBOW JESTEIHLHOCTH B LEISIX
COXPAaHEHHUS CBOETO 3[0POBbS M OKpPYKAIOIIEH MPUPOTHONH Cpeapl,
OCO3HABaTh  OMAaCHOCTh  BO3JCHCTBHS  HA  JKHBBIE  OpPTaHU3MBI
OnpeAeNEéHHBIX OPraHWYECKUX BEIECTB, MOHUMAs CMBICH IOKa3aTems
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11 kiaace

Kon
NpoBePsSIEMOro
pe3yJbTara

1

11

I[TJIK (mpenenbHO MOMYCTUMOW KOHIIEHTPAIMH), MOSCHATh Ha IpPUMEpPax
CrocoObl YMEHBIIIEHUST U TPEJOTBPAIICHHSI MX BPEIHOTO BO3JCHCTBUS Ha
OpraHH3M 4YeJoBeKa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBanusi

TeopeTI/I‘leCKI/Ie OCHOBBI XMMHH

Brnanenue cucTteMoll  XMMHUYECKHMX  3HAHUM, KOTOpas  BKIIIOYAECT:
OCHOBOTIOJIATAIONINE MOHATHS (XMMUYECKUN DJIEMEHT, aTOM, AJICKTPOHHAas
00oJtouKa aroma, S-, p-, 0-3JEKTpOHHBIE OPOMTAIN ATOMOB, HOH, MOJICKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKAs
CBsI3b, MOJb, MOJISIPHAasS Macca, MOJIIPHBIA OO0BEM, KpUCTALTHYECKAs
pemérka, TUIBl XUMHUYECKUX PEaKIUil (OKHCIUTEIbHO-BOCCTAHOBUTEIILHEIE,
9K30- H DHJOTEPMHYECKHE, pEaKIMd HMOHHOTO OOMEHa), pacTBop,
AJEKTPOJIUTBI,  HEAJNEKTPOJUTHI,  DJIEKTPOJUTHUYECKAs  JAUCCOLIMAIIMS,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  CKOPOCTH  XMMHMYECKOW  pEaKLHH,
XUMHUYECKOE PAaBHOBECHE); TEOPUHU W 3aKOHBI (TEOPUS IIEKTPOIUTHUECCKON
mucconmanuu, Ilepmognueckunn  3axkoH .M. MenneneeBa, 3akoH
COXpAaHEHUS MAacCChl), 3aKOHOMEPHOCTH, CHMBOJUYECKHH SI3BIK XHMHUH,
(hakTONMOTHUECKHE CBEIEHUS O CBOWMCTBaX, COCTaBe, IONYYEHUU U
0€301MacHOM HUCTIOJIb30BAHUU BAKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY
U [IPAKTUYECKOU JEATEIBHOCTH YEI0BEKA

1.2

C(I)OpMI/IpOBaHHOCTL yMeHI/Iﬁ BBIABJIITH  XAPAKTCPHBIC TIPU3HAKU U
B3aMMOCBA3b  U3YYCHHBIX HOHHTI/Iﬁ, MNPUMCHATE  COOTBETCTBYIOIIUE
TIOHATUA TIPU OIIMCAaHHUU CTPOCHUS U CBOICTB HCOPraHNYCCKUX BCIICCTB U
nux HpeBpaHIeHI/II\/II; BRIABJIIATH B3aHMMOCBS3b XHMUUYECKHX 3HAHHH C
TOHATUAMHU U MMPCACTABICHUAMU JPYTI'UX CCTCCTBCHHOHAYYHBIX ITPECAMCTOB

13

BnageHne OCHOBHBIMM METOAAMM HAy4YyHOTO II03HAHHSA BELIECTB H
XUMHYECKUX  siBIIeHUN  (HaOdIofeHue, U3MEpeHue, OSKCIEPUMEHT,
MOJIETUPOBAHUE)

14

ChopMupoBaHHOCTE YMEHHMI ONpPENENSTh BaJCHTHOCTh U  CTENEHb
OKHCJICHHUA XUMHYCCKUX DJICMCHTOB B COCAUMHCHHUAX PA3JIMYHOTO COCTaBa,
BHUJT XUMHUYECKOW CBs3M (KOBAJICHTHAs, WOHHAs, MeTaJIM4ecKas,
BOJIOPOAHAs) B  COCIMHEHHSX, THN  KPUCTAUIMYECKOM  PEIIETKH
KOHKPETHOT'O BEIIECTBA (aTomHas, MOJIEKYJISIpHAs, HOHHAs,
MEeTaJUTHIECKast)

1.5

ChopmupoBaHHOCTh YMEHUH ONpENeNsaTh XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN

1.6

CdopmupoBaHHOCTh YMEHHSI KIacCU(DULIUPOBATH XUMUUECKHUE PEAKIIUU TI0
pa3aMYHBIM TpU3HAKaM (YUCIy M COCTaBy pPEArupyroLIMX BELIECTB,
TeIoBOMYy 3GGeKTy peakuuu, HW3MEHEHHUIO CTEeNeHEeW OKHCICHUS
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3JIEMEHTOB, OOPAaTUMOCTH PEAKIUH, YIaCTUIO KaTajanu3aTopa)

1.7

CdopmupoBaHHOCTh YMEHUN COCTABJIATh YPaBHEHHS peakUui pa3IuyHbIX
THUIIOB, TOJHBIE M COKpAIIEHHBIE YPAaBHEHUS PEaKlUWid MOHHOTO oOMeHa,
YUUTBIBASL YCIOBUS, IPU KOTOPBIX 3TH PEAKIUU UAYT A0 KOHIIA

1.8

CchopMupOBaHHOCTh YMEHHI TPOBOAWTH PEAKIMU, MOATBEPIKIAIOIINE
KAueCTBEHHBII ~ COCTAaB  PA3JMYHBIX  HEOPraHWYECKUX  BEIIECTB,
pacro3HaBaTh OIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB

1.9

ChopMupoBaHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUA MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO
OanaHca 9TUX peakuui

1.10

1.11

2.1

2.2

ChopmupoBaHHOCTH  yMEHUH  OOBICHATH  3aBHCHUMOCTH  CKOPOCTH
XUMHUYECKON peaklMy OT pa3iuyHbIX (PaKTOPOB

ChopmupoBaHHOCTE ~ YMEHUH  OOBSICHATH  XapakTep  CMEIICHUs
XUMHUYECKOTO PaBHOBECHsS] B 3aBHCHUMOCTH OT BHEIIHETO BO3ICHCTBUA
(mpunnun Jle HlaTtenbe)

O6u1a;1 N HCOPraHU4CCKasa XUuMUs

CdopMupoBaHHOCTH YMEHUHN pacKpbIBaTh cMbIci [leproandeckoro 3akoHa
JA.. MeHnneneeBa M JE€MOHCTPUPOBATH €ro CHUCTEMaTHU3UPYIOUIYIO,
OOBSCHUTENbHYIO U TPOTHOCTUYECKYIO (DYHKITUU

ChopMupoBaHHOCTh YMEHHI XapaKTepHU30BaTh SJIEKTPOHHOE CTPOCHUE
aTOMOB XMMUYECKHUX 3J1eMeHTOB 1—4 mepuonoB [lepronnueckoit cucTeMbl
XUMHUYeCKHuX demMeHToB J.1. MeHaeneeBa, HCIOab3ysl MOHATHS «S-, P-, d-
JJIEKTPOHHBIE  OpOUTANHM», <«OHEPIeTHUYECKHE YPOBHU», OOBACHSITH
3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XHMHMUYECKHX DJJIEMEHTOB U HX
COCIMHEHMM Mo nepuogaM u rpynnam llepuonnueckoin  cucTeMsbl
XUMHYECKUX d1eMeHToB .M. MennaeneeBa

2.3

ChopmupoBaHHOCTh yMEHUN XapakTepu3oBaTh (OMUCHIBATH) OOIIME
XUMHYECKHE CBOWCTBA HEOPTAaHMUYECKHUX BEIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPKAATh  CYIIECTBOBAHWE  TEHETHYECKOW  CBSI3M  MEXKIY
HEOPTaHHYECKUMU BEIICCTBAMH c TTOMOIIIHIO ypaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUit

2.4

2.5

ChopMupoBaHHOCTH YMEHUU yCTaHaBIUBaTh IIPUHA]JIEKHOCTD
HEOPraHWYECKUX BEIIECTB II0 HX COCTAaBy K ONPEIEIEHHOMY KIaccy
(rpynme) coenMHeHMH (MpOCThie BEIIECTBA — METaIbl U HEMETaJUIbI,
OKCH/Ibl, OCHOBAHMSI, KUCJIOTbI, aM(pOTEpHbIE TUAPOKCUIBI, COIIH)

CdopmupoBaHHOCTh YMEHUN UCHOIb30BAaTh XUMUYECKYIO CHMBOJIMKY IS
COCTaBJIEHUs] (OPMYJ BEUIECTB W YPaBHEHUH XMMHUYECKHUX PpEeaKIuii,
cucremarnyeckyro HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJENbHBIX HEOPraHWYECKUX BEIIECTB (YrapHbIM TIa3, YIVIEKMCIBIM Tas3,
aMMHaK, raméHasl U3BeCTh, HEraleéHasi U3BeCTb, IUTHEBAsA COAA, MUPUT U

Apyrue)

2.6

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XHUMHUYECKHE CBOICTBA HCOPTaHNYCCKUX BCHICCTB pPa3JIMYHBIX KJIACCOB,
MOJTBEPXKIAaTh  CYINICCTBOBAHME  TI'CHETHYECKOM  CBSI3U  MEXIY
HCOPraHN4YCCKUMU BEICCTBaAMU C IIOMOIIIBIO ypaBHeHI/II\/JI
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COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHI/Ifl

2.7

2.8

2.9

3.1

ChopmMupoBaHHOCTh YMEHMH IJIAHHUPOBATh M BBIMOJIHATH XUMHUYECKUN
SKCIIEPUMEHT (Pa3JIOKEHHE INEpOKCHJA BOJIOpPOJAa B IPUCYTCTBUU
KaTaJlu3aTopa, OIPENCICHUE Cpelbl PAcCTBOPOB BELIECTB C IOMOILBIO
YHUBEPCAJIbHOTO HHIMKATOpPA, BIMSHUE paA3IUYHBIX (HAaKTOpOB Ha
CKOpPOCTh ~ XMMHMYECKOM  peakIMH, peakuud HOHHOro  oOMeHa,
KayeCTBEHHBIC PEAKIMU Ha Cyibdar-, KapOoHAT- U XJIOPUA-aHHOHBI, Ha
KaTUOH aMMOHHsS, PEIIEHHE SKCHEPUMEHTAIBHBIX 3a7ad 110 TeMam
«Meramnel» u «Hemeramnsl») B COOTBETCTBUM C IIpaBWJIaMU TEXHUKU
0€30MacHOCTH TMpH OOpalllEeHUH C BelIeCTBAMU U JIaOOpaTOPHBIM
000py/10BaHUEM; MPEACTABIATh PE3YJIbTaThl XMMHUECKOTO SKCIIEPUMEHTA
B (opme 3amMcu ypaBHEHUH  COOTBETCTBYIOLIMX  pEakUuil
(hopMyIHPOBATH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB

ChopmupoBaHHOCTh ~ YMEHHMI  cOONIOAaTh  MpaBWJIa  IOJIb30BAHUSA
XUMHYECKOH TMOCynoi W JabOpaToOpHBIM O00OpYJIOBaHHEM, a TaKXKe
MpaBujIa OOpalleHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMH IO
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB

ChopMHUpOBaHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYCCKUE IPOIICCCHI,
JeKAIIE B OCHOBE IPOMBIIUICHHOTO TIIOJIYYCHUS CEPHOM KHCIOTHI,
aMMHaka, a Takxke CHOOPMUPOBAHHOCTh TMPEACTaBICHUN 00 0oO0umx
HAayYHBIX TMPHUHIMIAX U DKOJOTMYECKUX MpodIeMax XUMHUYECKOTO
MIPOU3BOJICTBA

XUMHUS U )KU3HL. PacuéTrl

CpopMHUpPOBAaHHOCTh TMPEJCTABIEHUA O XUMHUYECKON COCTaBIISAIONMICH
€CTECTBEHHOHAYYHON KapTUHBI MHUpPA, POJIM XMMHUHU B MO3HAHUM SBJICHUU
NpUpoObl, B (POPMUPOBAHWUU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOAMMOW AN pelleHus
MPAaKTUYECKUX 3a7ad U JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU cpeie

3.2

ChopMupOBaHHOCTh YMEHHMHM KPUTHYECKH aHAJIM3UPOBATh XMMUYECKYIO
nH(}OpPMAaIIHIO, MOJIyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB (CpPEACTBA MAaCcCOBOM
KOMMYHHKAINH, ceTb VIHTepHET U Jipyrue)

3.3

3.4

ChopMHUpOBAaHHOCT, YMEHUH  COONIOMATh MPaBWIA  DKOJIOTHUECKH
11eJ1ec000pa3HOro MOBEJIEHHUsI B ObITY M TPYIOBOM IEATEILHOCTH B IEIAX
COXpaHEHUs CBOETO 3710POBBS U OKPYKAOIIEH MPUPOTHON CPeJIbl

Oco3HaBaTh  OMACHOCTh  BO3JCUCTBUSI HA  JKUBBIE  OPTaHU3MBI
onpeneaEHHBIX BEUIECTB, MOHUMas cMbica nokasarens [TJK, noscHsaTs Ha
nmpuMepax CrocoObl yMEHBIICHUS W TPEIOTBPAIICHHUS] WX BPEIHOTO
BO3/ICMCTBUSI HA OPraHU3M Y€JIOBEKa

3.5

ChopMupoBaHHOCTh YMEHHUH MPOBOIUTH BBHIYMCIICHUS C HCIIOJIb30BAaHHEM
MIOHATHS «MaccoBas J0JIA BEIIECTBA B PacTBOPE», 0OBEMHBIX OTHOIICHUI
ra3oB NMPU XMMUYECKHX PEAKIMAX, MACCHI BEIIECTBA MM 00BEMA Ta30B 10
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OO0BEMY OAHOTO W3
y4YacCTBYIOIIMX B PEAKIUH BELIECTB, TEIIoBoro 3ddekra peakuuu Ha
OCHOBE 3aKOHOB COXpPaHEHHMsS MacChl BENIECTB, MPEBPALICHUS W
COXpaHEHHsI SHEPTUU
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IIpoBepsiemble 1eMEHTBHI COIePKAHUS

10 kaace

Koxa
1

11

1.2

1.3

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

TeOpeTI/I‘ICCKI/IC OCHOBBI OpFaHH‘IeCKOﬁ XUMHHU

[Ipenmer opraHnyeckod XWMHUHU: €€ BO3HUKHOBEHWE, PAa3BUTHE W 3HAYEHUE B
[OJIy4YEHUM HOBBIX BELIECTB M MarepuanoB. Teopuss CTpOEHUS OPraHMYECKUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE MMOJIOKEHUS

CrpykTypHble  (GOpPMYJIBl  OPraHWYECKHX  BEIIECTB. | OMOJIOTHS, HW30MEpHsL.
XUMHUECKas CBSI3b B OPraHMYECKUX COCTUHEHUSAX — OJAMHAPHbIE U KpaTHbBIE CBS3U.
[IpencraBnenne o kIaccu(pUKauy OPraHMUECKUX BEIIECTB

Homenknarypa opraHMyeckux COEAMHEHHUH (cucTeMaTHYecKas) M TpUBUAJIbHbBIC
Ha3BaHUs BaXKHEHIIUX NpeAcTaBUTeNel KJIaCCOB OPraHUYECKUX BELECTB

2.1

2.2

YrieBogopoibl

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKHI psiA. MeTaH M 3TaH — mpocTenmme
IPEJCTaBUTENIN  AJKAHOB: (U3MYECKHME M XMMHUYECKHE CBOMCTBAa (peakiuu
3aMEIIEHUS U TOPEHUs), HaXOXKICHHUE B IPUPOJIE, TIOJYyUYEHUE U IPUMEHEHHE

AJKeHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKUH psiA. OTWUIEH U MNpONHIEH —
IpOCTEHIINE MpPEJCTaBUTENN aJKEHOB: (u3MYeckue M XUMHUYECKHE CBOICTBa
(peakuuy  TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUJpaTallid, OKHUCIEHUS U
MOJIMMEPHU3ALIH ), TOJIy4YeHHE U IPUMEHEHUE

2.3

Ankanuensl: Oyraguen-1,3 u  MetwiOyraaueH-1,3: cTpoeHue, BakHeHIue
XUMHUYECKHE cBOWCTBa (peakius noaumepusanuu). [lomydyeHue CHHTETHYECKOIrO
Kay4yKa U pe3UHbI

2.4

2.5

AJNKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOIMYECKHH psn. ALeTuieH —
MPOCTEHIINNA  TMpEeACTaBUTENb AJKUHOB: COCTaB, CTpOeHue, (uU3NYeCKue u
XMMHUYECKHE CBOMCTBA (peaklMM TUIAPUPOBAHMS, TaJOT€HUPOBAHMS, THApaTalluH,
TOpPEHMsI ), OJy4YE€HUE U IPUMEHEHHE

Apensbl. benzon: cocras, ctpoeHue, GU3NYECKUE U XUMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), TMONyUYeHUE W TMpUMEeHeHue. Tomyos: cocrtas,
CTpoeHHe, (pU3MUecKre W XUMHYECKHE CBOMCTBA (peaklUWy TaloTeHUPOBaHUSA U
HUTpPOBaHU), MOJTYYEHHUE U TpUMeHeHre. ToKCMYHOCTh apeHoB. ['eHeTnyeckas cBs3b
MEXy YIIIEBOJOPOJaMH, TPUHAIICKAIIUMHU K Pa3IUYHbIM KJIaccam

2.6

[TpupoHbIe UCTOUHUKHU YIJIEBOJOPOJOB. [IpuponHBIi ra3 ¥ MONMyTHbIE HE(TIHbIE
razel. Heptpr m e€ mpoucxoxaenne. CriocoObl mepepaboTku HeTH: TEperoHka,
KPEKUHT (TepMHUECKUH, KaTaauThdeckui), nuponus. I[IpoaykTel mnepepaboTku
HePTH, WX TPUMEHEHHE B MPOMBINUICHHOCTH W B ObITy. KameHHBIA yromp wu
MPOAYKTHI €ro nepepaboTKH

Kucnopoacoaepkamiyue OpraHndecKue COSAMHCHHS

3.1

HpeHGHBHBIC OOJHOATOMHBIC CHI/IpTI:I. MeTaHO.H 1 5TAHOJI: CTpOGHI/Ie, (I)I/ISI/I‘-IQCKI/IC n
XUMUYECKAE CBOWCTBA (PEaKIMKM C aKTUBHBIMH METaJUIAMH, TajJOoT€HOBOIOPOIAMH,
rOpeHue), NpuUMeHeHue. BoaopoaHbple CBA3M MEXAY MOJEKYJaMu CIHMPTOB.
JlelicTBue MeTaHOJa M 3TaHOJA HA OPraHu3M 4YelloBeKa. MHOroaTOMHBIE CIIUPTHI.
OTWIEHTIUKOIb M TIUIEPUH: CTPOEHHe, (PU3MUecCKHe M XHWMHUYECKHE CBOWMCTBA
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(B3aMMOZAEHCTBUE CO INEIOYHBIMM MeTajlllaMH, KadeCTBEHHAas peaklus Ha
MHOroaTOMHble cnupThl). [JleilicTBue Ha opraHu3Mm 4enoBeka. IIpumeHnenue
[IALEPUHA U ATHIICHTIIUKOJIS

3.2

3.3

deHo: CTpOCHHE MOJIEKYIIbI, (PU3NYECKHE U XHUMHUYECKUE CBOICTBA. TOKCHYHOCTH
¢denona. Ilpumenenue gpenona

Anperunpl 1 KeToHbL. DOpManblIeril, aleTalbJerH]: CTPOCHUE, (H3UYECKHE H
XUMHUYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHHA KW BOCCTAHOBJICHUSA, Ka4YCCTBCHHBIC
pEaKIMu), MOJyYCHHE U IIPHMCHEHHE

3.4

OIHOOCHOBHBIE Tpe/ieNbHble KapOOHOBBIE KHUCIOTHl. MypaBbuHas M YKCyCHas
KHCJIOTBI: CTpOEHHUE, (pu3nyecKkre W XMMHUYECKHE CBOMCTBA (CBOWCTBa, OOIIHE st
KJIacca KUCIIOT, peakiys dTepuuKanum), noiaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsI KUCJIOTHI KaK MPEACTaBUTENN BBICIINX KapOOHOBBIX KHUCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOLIEE AeHCTBUE

3.5

CrnoxHble 3¢upbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXHBIX
s¢upoB. XKupsl. I'maponu3 xwupos. [Ipumenenue >xupoB. buonormueckas poiib
KHUPOB

3.6

4.1

VYrieBoasl: cocTaB, Kilaccu(uKauus YrieBoJoB (MOHO-, AM- U IOJIMCAXapH]ibl).
I'moko3a — mpocredmmii MOHOcCaxapuJ: OCOOCHHOCTU CTPOEHHUS MOJIEKYJIbI,
¢u3nyeckue U XUMUYECKHUE CBOWCTBa (B3aumopencTBue ¢ ruapokcuaom menu(ll),
OKHCJIEHHE aMMHayHBbIM pacTBOpoM okcuzaa cepedpa(l), BocctaHoBneHue, OpokeHne
IJIIOKO3bI), HAaXOXJIEHHWe B NpUpOJe, TMpPUMEHEHHe, Ouojorudeckas poJb.
@orocuHTe3. @Dpykroza Kak H30Mep IIOKo3bl. Kpaxmam wm memronosa Kak
npupoaHble nonaumepbl. CTpoeHue Kpaxmana W Leunoso3pl. dusnueckne u
XUMHUYECKHE CBOICTBA Kpaxmaia (TUIpOIN3, KaUeCTBEHHAsl PEaKIUsi C HOJA0M)

A30Tcoz[ep>i<amne OpraHn4eCKuC COCANHCHU A

AMUHOKHUCIOTBl Kak amQoTepHble OpraHuyeckue coenuHeHus. Dusnyeckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha TMpuMepe TiulMHa). buonormdeckoe
3Ha4Y€HHE aMMUHOKHUCIOT. [lenTusl

4.2

benkn kak npupoaHbIE BBICOKOMOJEKYJIISIpHBIE coequHEHMs. [lepBuyuHas, BTopu4Has
U TpeTuyHas CTpyKTypa OenkoB. XHMHYECKHE CBONCTBAa OEJKOB: THIPOJIH3,
JIeHaTypalus, KaUeCTBEHHbIE PeaKIMK Ha OeJIKH

BrIcoKkOMOIEKYIIIpHBIE COETMHEHUS

5.1

5.2

OCHOBHBIE TMOHSATHS XHUMHUHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO, CTETICHb MOJUMEPHU3AINH, CPEIHSST MOJICKYJsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
TTOJTMMEPU3AITUS U TTOJIMKOHICHCAIIHS

OKCHEPUMEHTATBHBIE  METOJAbl  HM3YYCHHS BEIIECTB H WX  TPEBpAIICHUM:
O3HAaKOMIJIEHHE ¢ 00pa3llaMH TPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IMJIacTMAcCC,
KayuyKkoB. [lomyuyeHne CHHTETHYeCKOro KayuyKa U Pe3uHbl
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11 kiaace

Kon
1

11

[IpoBepsieMblil AIEMEHT COAEPKAHUS

TeopeTnyeckrue OCHOBbI XUMUHU

XuMuyeckuil 3neMeHT. AToM. Sapo aroma, H30TONBI. OJIEKTPOHHAs OO00JIOUKa.
DHepreTHyeckue YpOBHH, MOAYPOBHH. ATOMHBIC OpOWTaNd, S-, P-, 0-3JI€MEHTHI.

Oco0OeHHOCTH pachpeleCHus] JJIEKTPOHOB IO OpOWTANsIM B aTOMax »3JICMCHTOB
NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYpAIUs aTOMOB

1.2

IIepuonnueckui 3akoH u Ilepuomguueckas cucrema XumMudeckux ssnemeHTos ..
MenneneeBa. CBA3p nepuoauueckoro 3akoHa u Ilepuoguueckoil  cucTemsl
xumuyeckux anemeHToB .M. MenneneeBa ¢ COBpPEMEHHOW TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHMsSI CBOMCTB XMMHYECKHX DJJEMEHTOB H
o0pa3yeMbIX UMU MPOCTHIX M CIOXHBIX BELECTB 10 IPpyHaM U MepuojiaM. 3HaueHue
NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKU

1.3

1.4

1.5

Crpoenue BemecTBa. XUMHUYECKas CBs3b. BUIbl XUMHUECKOW CBSI3U (KOBaJICHTHas
HEeNoJisipHasl W MOJspHAas, HOHHAs, MeTainyeckas). VOHbI: KaTHOHBI U aHHOHBI.
MexaHu3mbl 00pa30BaHUs KOBAJEHTHOM XMMHUYECKON CBSI3U (OOMEHHBIH U JIOHOPHO-
akienTopHseIi). Bogopoanas cBs3b

BanenTtHoCTh. DnekTpooTpuiaTenbHOCTh. CTENEHb OKUCIIEHUS

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISPHOTO CTPOEHHUS. 3aKOH TIOCTOSIHCTBA
CcOCTaBa BELIECTBA. [HUIBl KPUCTAUIMYECKUX PEIMIETOK. 3aBUCHMOCTh CBOWCTBA
BEUIECTB OT THUMA KPUCTAUIMUECKON pemérku. IloHsATHe O JUCHEepCHBIX cHUcTeMax.
VcTuHHBIE ¥ KOJUIOUJHBIE pacTBOPbI. MaccoBasi 10151 BELLIECTBA B paCTBOPE

1.6

1.7

Kﬂaccncbnxamm HEOPTraHUYCCKUX CO€IUHEHMH. HOMCHKJ'IaTypa HCOPTaHNYCCKUX
B€IICCTB

XyUMHu4YecKas pcaKknus. KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHUYCCKUX peaKHI/Iﬁ B HeopFaHquCKOﬁ 151
OpFaHI/I‘-I€CKOI\/'I XHMUH. 3aKOH COXpPAaHCHUA MACChbl BCUICCTB, 3aKOH COXPAHCHUSA H
MMPEBPAIICHUA SHCPTHUU ITPU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTB pCaKkuu, €€ 3aBUCHMOCTbD OT Pa3JIMIHBIX (baKTOpOB

1.9

1.10

Obpatumeble peakiui. XuMuueckoe paBHoBecre. DaKkTopbl, BIUSAIONIME Ha COCTOSIHUE
xumMuueckoro pasHoBecus. [Ipuanun Jle [larense

DnexTponuTrueckas nucconuanus. CHIbHBIE U Clla0dble IeKTpouThl. Cpena BOAHBIX
pPacTBOPOB BEIECTB: KHUCTasl, HEUTpalibHasl, IeJoyHast. Peakiiny HOoHHOTO 0OMeHa

1.11

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC pCaKknuun

Heopr AHNYCCKasad XUMHUA

2.1

Hemeramnsl. [lonoxkenne HemerainoB B Ileprogmyeckodt cucreMe XHMHYECKHX
sanemeHTtoB JI.MI. MeHneneeBa W 0COOEHHOCTH CTpoeHUsi aToMoB. Dusnueckue
CBOMCTBAa HEMETAJIOB. AJUIOTPONUS HEMETAIJIOB (Ha IpUMeEpe KUCIOPOAa, CEpHl,

docdopa u yriaepona)

2.2

XUMHUYECKUE CBOMCTBA BaXHEUIIIMX HEMETAJUIOB (TaJIOreHOB, cephl, a3ota, Gocdopa,
yriepojia U KpeMHHs) U UX COCAMHEHHUH (OKCHIOB, KHCIOPOJICOACPIKAIIUX KHUCIIOT,
BOJIOPOJHBIX coelMHeHui). [IpumMeHenne BaKHEHITNX HEMETAIIIOB U MX COSAMHEHUN

2.3

Mertamibl. [lonoxxenue MetaiuioB B [leproauueckoil cuctreMe XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJIEKTPOHHBIX 00O0JOYEK aTOMOB
metaimioB. OOmmue  ¢Qusudyeckue cBoiictBa MeTaioB. CHiaBel  METAIlJIOB.
DJIEKTPOXUMHUYECKUH Pl HAIPSXKEHU METaIIIOB




35

2.4

XUMHYECKUE CBOMCTBA BAaKHEHIIMX METAJUIOB (HATPUM, KaJHWi, KaJbIMA, MarHu,
ATIOMUHHUM, I[UHK, XpOM, Xelle30, MelIb) M HuX coenuHeHW. OOImMe Ccrnocoos
MOJTY4eHHST MeTaJToB. [[puMeHeHrne MeTauioB B OBITY U TEXHUKE

I'eneTnyeckas CBA3b HCOPraHM4YCCKUX BCHICCTB, IPHHAMICKAINIUX K Ppa3IndHbIM
Kj1accaM

XUMHA U KU3Hb

3.1

Pons XxuMum B 0OOECHEYEHHMHM SKOJOTHYECKOW, HHEPreTUYECKOW U THIICBOM
0€30MacHOCTH, pa3BUTHM MeEAUIUHBI. [loHATHE O HAyYHBIX METOJax IIO3HAHUS
BEIIIECTB U XUMHUYECKUX PEAKITUI

3.2

[IpencraBinenuss 00 OOMMX HAYYHBIX MPHUHIMIAX [POMBIIUICHHOTO MOIyYEHUs
BOKHEHIIMX BeleCcTB. YelIOoBEK B MHPE BEIIECTB M MaTEpPUAJIOB: BaKHEHIIWE
CTPOUTEINIbHBIE MaTepHallbl, KOHCTPYKIIMOHHBbIE MaTepuaibl, KpacKu, CTEKJO,
KepamMuKa, MaTepuaiabl M SJICKTPOHUKH, HAHOMAaTepHalbl, OPraHUYECKUE U
MUHEpAJIbHBIEC yI0OpEHUS

3.3

XuMUS U 3J0pOBbE UYEJIOBEKA: MpaBHUJIa UCIOJIb30BAHUS JIEKAPCTBEHHBIX MIPENapaTos,
npaBuia 6€30MaCHOTO MCIOJIB30BAHMUS MPEMAapaToB OBITOBOW XUMHH B TIOBCEIHEBHON
KHU3HU
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