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MHNOACHUTEJBHASA 3AITUCKA

Pabouas mporpamma 1o iureparype Ha 6a30BOM YpOBHE CPeHET0 001Iero oopa3oBaHus
COCTaBJIeHa B COOTBeTCTBUM ¢ DenepanbHbIM  TOCYJAapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHIapTOM cpegHero oOmiero o6OpaszoBanusi» ([Ipuka3 Munnpocsemenus Poccum ot
17.05.2012 N 413) wu c yuetom DenepaibHON 00pa3oBaTEIBHON MPOTPAMMBI CPEIHETO
obmero ooOpazoBanusi (Ilpukaz Munnpocemenuss Poccuu ot 18.05.2023 Ne 371) wu
[Tonoxenusi o padoueit nporpamme MBOY «Kapmnoropckast CLLI Nel18.

OcHOBY NOIXOJOB K pa3paboTKe MNporpaMmbl MO XHUMHH, K OIpEIeICHHIO o0Ien
CTpaTeruu 0OyuYeHHsI, BOCIIUTAHHS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMU Y4eOHOTO MpeaMera
«Xumust» nas 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTAaBWIM KOHIENITYyaJIbHBIC TOJIOKECHHS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IieNiel, colepKaHMs, pe3yJbTaToB OOy4eHHUsS U
TpeOOBaHUI K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB.

Xumuueckoe oOpa3oBaHHE, TOJydaeMOe BBITYCKHHKaMH  00Ieo0pa3oBaTelbHOM
OpraHM3aIliy, SBISETCS HEOThEMJIEMOM 4YacThlo WX 00pa3oBaHHOCTH. OHO  CIYXKHUT
3aBepILIAIONIMM STallOM pEaju3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEW, NPUCYIIUX LEJOCTHOM cHCTeMe XHMHUYECKOro oO0pa3oBaHHs. OTH LEHHOCTU
KacaroTcs TO3HAHMS 3aKOHOB MPHUPOJBLI, (POPMUPOBAHUS MHUPOBO33PECHHSI U OOIIEH KYIBTYpPbI
YeJloBeKa, a TaKKe OHKOJIOTMYECKM OOOCHOBAaHHOI'O OTHOUIEHHMSI K CBOEMY 3/10pOBBIO U
MpUPOAHON cpefe. Peanusyercs xumuueckoe oOpa3oBaHue 00y4arONIMXCs HA YPOBHE CPEIHEro
o0miero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO mpeamera «XUMHS», COACPKAHUE U MOCTPOCHUE
KOTOpPOTO OmpeleieHbl B MpOrpaMme MO0 XHMHU C Y4E€TOM CHeUM(PHUKH HAYyKH XUMUHU, e
3HAUEHUS B MIO3HAHUU MPUPOJIBI U B MaTePUATHHOMN KU3HU OOIIECTBA, a TAKKE C yIETOM OOIIMX
LeJae ¥ MPUHLKIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEJHETO OOIIEro
obpazoBanus B Poccuiickoii @eneparumu.

XuMHsI KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HayK UTpPaeT 0COOYI0 pojib B COBPEMEHHOM
LUMBUJIN3ALlMU, B CO3JaHUM HOBOW 0a3bpl MaTepuaibHON KyabTypbhl. OHa BHOCUT CBOHM BKJIaJa B
(hopMHpOBaHHE PALIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3[JaHUE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpYXaroIeM MUpPE KaK O €IMHCTBE MPUPOABI U YeJIOBEKa, KOTOpoe (HOPMUPYETCS B XUMHU
Ha OCHOBE NMOHMMAaHHUS BELECTBEHHOI'O0 COCTaBa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX1y CTPOCHHEM BEIIECTB, X CBOMCTBAMHU U BO3MOKHBIMU OOJIACTSIMU MPUMEHEHHUS.

TecHo B3auMOAEHCTBYSI C€ JPYrMMH €CTECTBEHHBIMH HAayKaMH, XUMHUS cTaja
HEOTHEMJIEMON YacTbl0 MHUPOBOM KYyJIBTYphl, HEOOXOIHWMBIM YCIOBHEM YCIEUIHOTO Tpyda U
KHU3HU KaKIoro wieHa oOmiectBa. CoBpeMeHHass XUMUS KaK HayKa CO3HIaTelbHas, KaK HayKa
BBICOKMX TEXHOJIOTUH HAaNpaBieHa Ha pelIeHUe TII0OANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YeJIOBEYEeCTBA — CHIPbEBOM, HHEPreTHUECKOM, MHILEBOM, JKOJIOTHYECKO Oe30macHOCTH U
OXpaHbl 37J0POBbS.

B cootBercTBHM C OOUIMMM LENSIMM M HPUHLUIAMHU CPEIHEro o0IIero oOpa3oBaHUs
coaeprkanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbIi yPOBEHb U3YUCHHS) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOJATOTOBKY OOyYarOIUXCs, HEOOXOAMMYIO MM st
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COIMYMA,
MPOJIOJIKEHHSI 00pa30BaHus B PA3IMUHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMHEH.

CocraBnsitomiuMH  1peMeTa «XUMUsS» SBIAIOTCA 0a3oBble Kypchbl — «OpraHuueckas
xumusi» U «O011as 1 HeopraHuyeckasi XUMHsI», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SIBJITFOTCSI OCHOBBI 0230BOI HAYKHU: CUCTEMA 3HAHUHN M0 HEOPTaHUYECKOM XUMUH (C BKIIFOUEHHUEM
3HAaHMWA U3 OOILIEH XUMHM) U OpraHu4YecKol XuMuu. POpMHUpPOBAaHUE JAHHOW CUCTEMbI 3HAHUN
MpU U3YYEHUH TNpeaMeTa 00eclneyuBaeT BO3MOKHOCTh PACCMOTPEHHUS BCEr0 MHOrooOpas3us
BEIIECTB HA OCHOBE OOIMX MOHSATHIL, 3aKOHOB U TEOPUI XUMHH.



CrpykTypa conepxkanus KypcoB — «Oprannyeckas Xumus» 1 «O01mas 1 HeopraHuyecKas
XUMUS» c()OPMHUPOBAHA B MPOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAXO0/a K U3YUYEHHIO
yuyeOHOro Martepuasa M OOYyCJIOBJI€HAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpPENENEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIECTBA
paccMaTpUBAKOTCSl HA YPOBHE KIIACCUYECKOW TEOPUM CTPOCHUS OPraHWYECKHX COCAUMHEHUH, a
TAaK)KE€ Ha YPOBHE CTEPECOXMMHUYECKUX M IJIECKTPOHHBIX NPEIACTABICHUNA O CTPOCHHM BEILECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBAaX HAlOTCS B Pa3BUTUM — OT YIJIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTHUYECKH aKTUBHBIX COEAMHEHMH. B Kypce oprannueckoil XMMHMU MOTy4aroT
pasBuUTHE C()OPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OLIero oOpa30BaHUs INEpBOHAYaJIbHbIC
MIPEICTABICHUS O XMMHUYECKON CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHHUSI, O XUMHUYECKOW PEAKIUU.

Ilon HOBBIM yriom 3peHus B mpeamere «XuMus» 0a30BOro ypoOBHS paccMaTpHBAETCS
W3Y4YEHHbII Ha YpPOBHE OCHOBHOIO 00Iero oOpa3oBaHMs TEOPETHUECKHM MaTepuanl u
(akTOJIOrMUECKUe CBEJEHHs O BEILECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuveckas XUMUsD» 00y4aroIUMCs MPEIOCTABISETCS BOZMOXKHOCTh OCO3HATh
3HAUEHUE NEPUOJMYECKOr0 3aKOHa C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX IO3ULIUH,
riy0Xxe MOHATh MCTOPUYECKOE H3MEHEHHEe (YHKIMH 3TOro 3akoHa — OT o0oOImaromei 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLICH.

Enunas cucrema 3HaHWN O BaXKHEHIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHHH, a TAK)KE 0 XMMHUECKUX PEAKLUAX, UX CYLHIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAaHUS
nomnonHsieTcs B Kypcax 10 wm 11 KiaccoB aieMeHTaMU  COJEpKaHUS, HMEIOUUMU
KYJIbTYpOJIOTHUECKUN M TPHUKIAJHONW XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT IOHUMAaHMIO
B3aUMOCBSI3U XMMHMM C JpPYTMMH HayKaMH, pacKpblBalOT €€ pojib B IIO3HABaTEIBHON U
MPAKTUYECKON JIEATEIBHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B 00JACTU TEOPUM M MPAKTUYECKUX NPUIOKEHUN XUMHUH, IIOMOTAOT BBITYCKHUKY
OPUEHTUPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAUYMMBIX MPOOJIeMax, CBS3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATH WH(POPMAIMIO M TPUMEHSTH €€ IS TIONOJHEHUSI 3HAHUH, pelIeHUs
UHTEJJIEKTYAJIbHBIX M JKCIIEPUMEHTAJIBHBIX HCCIIEN0BAaTENbCKUX 3a1ad. B menom coxep:kanue
y4eOHOro npeamera «XUMHUs» JAHHOTO YPOBHS M3y4YEHUs OPHEHTHUPOBAHO Ha (hopMUpOBaHHE Y
o0yyaromuxcs MUPOBO33PEHUYECKONH OCHOBBI JJIs1 MOHMMaHUS (PUIOCOPCKUX HJIEH, TaKUX Kak:
MaTepUaJIbHOE €JMHCTBO HEOPraHMYECKOI'0 M OPraHMYECKOro MHUpa, 00yCIOBICHHOCTh CBOWCTB
BEILECTB UX COCTABOM M CTPOCHUEM, II0O3HABAEMOCTb IIPUPOIHBIX SIBICHUHN IIyTEM dKCIIEPUMEHTA
U pelleHUs] NPOTHBOPEYMM MEKAYy HOBBIMM (JaKTaMM M TEOPETUYECKHMH IPENNOCHIIKAMHU,
OCO3HaHHE POJIM XMMUHU B PEIICHUH 3KOJOIMUYECKHX MpoOiieM, a Takxke MpodsieM cOepexeHus
JHEPIreTUYECKUX PECYPCOB, CHIPBS, CO3JaHUS HOBBIX TEXHOJIOITMI U MaTEPHUAIIOB.

B mnnaHe pemeHus 3anad BOCHUTAHUS, Pa3BUTUS W COLMAIM3ALMU  OOYYaOLIMXCS
HNPUHATHIE IPOrPaMMOM 10 XHMMHUHM IOAXOABl K ONPEACICHUIO COJIEP)KaHUS U IOCTPOEHUs
IpeaMeTa MpelycMaTpuBaoT (OpPMUPOBAHUE YHUBEPCAJIBHBIX YYEOHBIX JE€WCTBUMN, MMEIOIINX
0a30Boe 3HaUEHUE JUI pa3IMYHBIX BUJOB JIEATEIbHOCTHU: PEIIeHUs MpobieM, MOMCKa, aHalIu3a 1
o0paboTkn wuH(pOpMAIK, HEOOXOMUMBIX IJIsI MPUOOPETEHUS ONbITA NPAKTUYECKOH U
HCCIEI0BATENIbCKON ACATEIBHOCTH, 3aHUMAIONICH BA)KHOE MECTO B IIO3HAHUN XUMHHU.

B npakTuke npenojaBaHusi XMMUU KaKk Ha YPOBHE OCHOBHOTO 00ILlero o0pa3oBaHusl, TaKk U
Ha ypOBHE CpeaHero oOmero o0pa3oBaHUs, NP ONPEACICHUU  CONIEp)KATEeIbHON
XapaKTepUCTHKU LeJed H3y4eHMs IpeIMeTa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPAJUIIMOHHO Tpu3HAETca (HOpPMUPOBAHME OCHOB XUMHUYECKOM HAyKM Kak O00JIacTH
COBPEMEHHOIO €CTECTBO3HAHUS, INMPAKTHYECKON IEATEIIBHOCTH 4YEJIOBEKAa M KakK OJHOIO H3



KOMITIOHEHTOB MHUpPOBOM KynbTyphl. C METOAMYECKON TOYKM 3pEeHUs TaKoW MOAXOA K
OTIPE/ICIICHUIO TEJICH N3YUCHUS MIPEeIMETa SBIISICTCS BIIOJHE OMPaBIaHHBIM.

CornacHo NaHHOM TOYKE 3pEHHUsl IVIABHBIMHM LEISIMH H3ydeHHs mpeaMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 xJ1.) siBASIFOTCS:

e (QopmupoBaHHE CHCTEMBbl XHMHUYECKHMX 3HAHMA KaK BaKHEWIIEH cOCTaBisOmen
€CTECTBEHHO-HAYYHONH KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXkKAT KIFOUYEBBIC MOHSTHS,
dbyHIaMeHTalbHbIe 3aKOHBI M TEOPHUH XHMHH, OCBOCHHE fA3bIKa HAyKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH WX PA3BUTHS U CTAHOBJICHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHUS BEILIECTB U
XUMHUYCCKHUX pEeaKIHid, HEOOXOIUMBIX JIJIsl IPHOOPETEHUSI YMEHHUI OPUEHTHPOBATHCS B
MUpE BEIECTB U XMMHUYECKUX SBJICHHUM, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKOM U
MOBCEIHEBHOM JKU3HH,

® pa3BUTHE YMEHHUH U CHOCOOOB JEATENBHOCTH, CBA3aHHBIX C HaONIOJCHHEM U
OOBSCHEHHEM XHMHUYECKOTO OKCIIEPHMEHTa, COOMIOJCHHEM TIpaBUi 0OE30MMacHOrOo
oOpallieHus ¢ BEeIeCTBaMH.

Hapsiny ¢ atuMm, conmepkarenbHasl XapakTepUCTUKa Iele U 3a/1ay U3y4yeHus ImpeaMeTa B
MporpaMMe 0 XMMUHU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH ITPHOPUTETAMU
B CHCTEME€ cpemHero oomero obOpazoBanusi. CeromHs B NPENOJABaHHK XUMUU B OOJIBIICH
CTeNEeHH OTHAaéTCs TPEANOYTeHHE MPAKTUYeCKOW KOMIIOHEHTE COJEpKaHus OO0ydeHus,
OpPUEHTUPOBAHHONW Ha TOATOTOBKY BBIMYCKHHKA OO0IIc00pa30BaTeIbHOW  OpraHU3allNH,
BJIA/ICIONIEr0 He HAaOOpOM 3HAaHUM, a (HYHKIMOHAJIBLHOW I'PAaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHUSIMH aKTHBHOTO TOJTYYCHHs 3HAHUN M MPUMEHEHHsI UX B PEAbHON JKU3HH IS PeIleHUs
MPAKTUICCKHUX 33]1a4.

B cBs3u ¢ oTUM mpH M3ydeHHH TMpeAMeTa «XHUMHUS» JOMUHHUpYIOUIee 3HAuYeHHE
MPUOOPETAIOT TaKKE SN U 331a9H, KaK:

ajganTanus OOYyYaIIUXCS K  YCIOBUSAM  JIMHAMUYHO  Pa3BUBAIOMIETOCS  MUpA,
(dbopMUpOBaHHE WHTEIVIEKTYyadbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TIPUHSATHIO TPAMOTHBIX PEHICHHHA B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHre Yy OOYy4YalOUIMXCA KIIIOYEBBIX HABBIKOB (KITIOYEBBIX KOMIICTEHITHI),
MMEIONUX YHUBEPCATHHOE 3HAUCHHE JIUISL PA3]IMIHBIX BUJOB JEATEIHHOCTH: PEIICHUS TPOOIIeM,
MOUCKa, aHajdu3a W 00paboTku WHGOpPMAIMK, HEOOXOIUMBIX ISl TMPUOOPETEHUS OTbITa
JESTEIBHOCTH, KOTOpas 3aHMMAeT BAXHOE MECTO B MO3HAHWW XUMUH, a TaKXKe Ui OIEHKH C
MO3UIUI HKOJIOTUYECKOI 0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB M XUMUYECKUX MPOLIECCOB
Ha OPraHM3M YeJIOBEeKa U MPUPOIHYIO CPEy;

pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYALHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaronmxcsi: CHOCOOHOCTH CaMOCTOSTEIbHO NPHOOpETaTh HOBBIC 3HAHUS 10 XWMHH B
COOTBETCTBUH C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA ¥ aHalTn3a y4eOHOW U HAyYHO-TIONYJISIPHON HHPOPMAIIUK XUMHYECKOTO
COJIep KaHUS;

(hopMUpOBaHHE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOLUATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HAOJIFOIaTEeIPHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOJHMMEI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJaromuxcs yOekKIEHHOCTH B TYMAaHUCTHUYECKOW HANpPaBICHHOCTH
XUMHUHM, ©€ BaXHOW POJIM B  pEIICHHH TIOOAIBHBIX  MPOOJIEM  paloOHAIBHOTO



MIPUPOJIOTIONB30BAHMS, TOIMOJHEHHUS SHEPreTUYECKHX PECYpCOB M COXPAHEHHs IMPHPOTHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEeXHOTO0 OTHOWICHHS K TPHUPOJNE H CBOEMY
3JI0POBBIO, @ TAK)KE MPUOOPETEHUS OIBITA MCIOIBb30BAHMS TOJYYCHHBIX 3HAHUH ISl TIPHUHSATHS
I'PaMOTHBIX PEIIEHUH B CUTYAIMAX, CBA3AHHBIX C XUMUYECKUMH SIBJICHUSMHU.

B ydeOHOM 1u1aHe cpemHero oOmero o0pa3oBaHUS NMpeaMeT «XUMUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPEAMETHOM 00nacTu «EcTeCTBEeHHO-HAyYHbIE IPEAMETHD.

OO1miee 4nciI0 4acoB, OTBEACHHBIX Ui M3YYEHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHEr0
oOuiero obpasoBanusi, coctaBisier 68 vacoB: B 10 kmacce — 34 yaca (1 gac B Henmemio), B 11
kiacce — 34 yaca (1 yac B Hezelo).



INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YUBHOI'O IPEIMETA
®I'OC ycraHaBiuBaeT TpeOOBAaHUS K PE3yJIbTaTaM OCBOCHHUS 00YJAOIIUMUCS TPOTPAMM
OCHOBHOTO 00111eT0 00pa30BaHus:

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOydYaroIIUMUCS
porpamMm cpeaHero oOmiero oopa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEAMETHBIM).
Hayuno-meronnueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3YJbTAaTOB OCBOEHUS
MIPOrpaMM CpeIHEro o01ero oopa3oBaHus SABISETCS CUCTEMHO-1E€ATeIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHM C CHCTEMHO-AEITEIBHOCTHBIM IOAXOAOM B CTPYKTYypE€ JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS TIpenMeTa «XUMHUS» Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUS
BbIJIENICHBI CJIEIYIOIINE COCTABIISIONINE!

OCO3HaHHE O0YYArOIIMMHUCS POCCUNCKON Tpa)KTaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIIPEIETICHHIO;

HaJIM4ue MOTHBAILIUU K 00Yy4eHHIO;

LEJICHATIPABICHHOE PAa3BUTHE BHYTPEHHHUX YOCKICHHWH JIMYHOCTH HAa OCHOBE KITFOUEBBIX
IIEHHOCTEN U UCTOPUUYECKHUX TPAJAUINI 0a30BOM HAYKU XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh OOYyYaroIMXcsl PYKOBOJICTBOBATHCS B CBOEH JESATENBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, TMPUCYLIMMHU LEJOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HaJIM4YMe TMPaBOCO3HAHMS HKOJOTMYECKOW KYNBTYphl M CIOCOOHOCTH CTaBHTh LETH U
CTPOUTD KU3HEHHBIE IIIaHBbI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUS MpenMera «XHUMHS» JOCTUTAIOTCS B E€IUHCTBE
y4yeOHOM W BOCIUTATEIbHON JIEATENIPHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH U HJA€aJlaMU  POCCUHCKOTO
TpaXIaHCKOrO0 O0IIecTBa, MPUHATHIMH B OOIIECTBE HOpPMAaMHM M TpaBUJIAMU TOBEICHUS,
CIOCOOCTBYIOLIMMHU IPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U HPaBCTBEHHOI'O CTaHOBJICHUS
JUYHOCTH 00YyJarONTuXCsl.

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHUS IMpeIMeTa «XUMHs» OTpa)xaroT chOpPMHUPOBAHHOCThH
ONbITa TIO3HABATEJIBHOM M TNPAKTUYECKOH JAESITENbHOCTH OOYYaloIIMXCS MO pealu3aluu
MIPUHSTHIX B OOILECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIUTAHMS:

0CO3HAHMS O0YYAIOUIMMHUCS CBOMX KOHCTHTYLIMOHHBIX MPaB M 00S3aHHOCTEH, YBOXKEHUS K
3aKOHY U MPABOIMOPSIIKY;

MIPEICTABICHUS] O COLUAIbHBIX HOpPMax M MpPaBWJIAX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AEATENBHOCTU MPH CO3/1aHUM yIEOHBIX MPOEKTOB,
pelIeHny y4yeOHbIX U TO3HABATENbHBIX 33/1a4, BHIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBbBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI IPYIHX
NIPU aHAJIM3€ Pa3IMYHBIX BUJOB YUYEOHOM NeATeNbHOCTH;

2) IaTPMOTHYECKOI0 BOCTIMTAHMSA

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAcCJIETUI0 OTEYECTBEHHOU
XUMHH;



YBOXEHHMs K MpOIecCY TBOpYECTBA B OOJIACTH TEOPHM M IMPAKTHUYECKOTO NMPUMEHEHUS
XUMHH, OCO3HAHMs TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pPEe3YJIbTaT JJINTENbHBIX HAOIIOJCHMIA,
KPOMOTJIMBBIX SKCIIEPUMEHTAIIbHBIX TOUCKOB, MOCTOSSHHOTO TPYy/Ja YYEHBIX U MPAKTUKOB;

HUHTEpECca M I[I03HABATEJIbHBIX MOTHBOB B IIOJIYyYEHHH M IOCIEAYIOLIEM aHAIU3E
MH(pOpPMaIIUU O NMEPETOBbIX JOCTUKEHUSIX COBPEMEHHONW OTEUECTBEHHOW XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUUECKOTO ITOBE/ICHHS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallMHM, CBS3aHHbIE C XHUMUYECKUMH SBIICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHWBaTh CBOE MOBEACHHE W TOCTYNKH CBOMX TOBapHILIEH C MO3ULUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHME MOCIEACTBUM 3TUX MTOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

MOHMMAaHMS IIEHHOCTEH 370poBOro M 0e30macHOro obpasza >KHU3HH, HEOOXOIUMOCTU
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (PM3NUECKOMY M IICUXUYECKOMY 3]I0POBbIO;

coOoIeHNsT TpaBWJI 0€30MacHOrO OOpalIeHus] C BEIIECTBAMU B OBITY, IMOBCEIHEBHOM
KHU3HU U B TPYJIOBOM JESATEIBHOCTH;

NMOHUMAaHMUsT LEHHOCTH MpPaBUJ HWHAMBUAYAJIbHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaLlUsAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHMs TOCIEICTBUM W HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJICHUS aKOTroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBOro BoCiMTAHMS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B y4eOHO-MCCIIEJOBATENILCKOM  JEATENBHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUU MPAKTUUYECKHX 3a/ad CoLMaIbHOU
HaIIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIb);

WHTEpeca K MPaKTHUECKOMY HM3YYCHHIO MPO(ECcCHil pa3inuyHOro pojaa, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUWY;

YBa)KEHUS K TPYAY, JIOASIM TPyJa U pe3ysibTaTaM TPYA0BOMl 1€ATE€IbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOpDY WHIUBUAYaIbHOM TpaeKTOpUU OOpa3oBaHMs,
Oyayieit npodeccun U peanu3aluy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U OTPeOHOCTEN 001IECTBa;

6) IK0JIOrHYECKOr0 BOCTIMTAHUSA:

HKOJIOTHYECKHU 11eJIECO00Pa3HOT0 OTHOILEHHS K MPUPOJIE, KAK HCTOYHHUKY CYIIECTBOBAHHUS
’KM3HHU Ha 3eMiie;

MOHUMAaHHUS TJI00aNTBbHOTO XapaKTepa SKOJIOTHUYECKHX MpoOsieM, BIHSHHS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMATILHOM CPEbI;

OCO3HaHHS HEOOXOAMMOCTH HMCIIONb30BaHUS JOCTHKEHUM XUMUHU JJIs PELICHUS] BOIIPOCOB
paloHaIbHOIO IPUPOIONOIB30BAHNUS;

AKTUBHOIO HENPUATHS JECUCTBUM, MPUHOCIIIMX BPEJ OKPYXKAIOIIEH NPUPOJHOW Cpene,
YMEHHsI MPOTHO3UPOBATh HEOJIAronpusTHBIE HKOJOTMUECKHUE IMOCIECTBHUS MpeapUHUMAEMbIX
JEUCTBUN U NIPENOTBPALLATD UX;

HaJIW4Yusl PA3BUTOrO SKOJIOIMYECKOIO MBIIUIEHUS, 3KOJOTUYECKON KYJIbTYPHI, OIbITA
NESTENbHOCTH  JKOJIOTUYECKOM  HAmNpaBICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCS HMHU B
MI03HABATEIbHON, KOMMYHUKATHBHOMN U COIIMATILHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MPOTHBOCTOSTH HICOJIOTHH XeMOPOOHH;



7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CHeMUUKH XMMHHU KaK HAayKH, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
palMOHATBFHOTO HAYYHOT'O MBIIUICHUS, CO3/JaHUU TIEJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEeM
MHUpE KaK O €IMHCTBE MHPUPOJbI U YEJIOBEKA, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHuu nTpodIeM COXpaHEHUs! TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XWMHUU IS COBPEMEHHOW ITMBUIIM3AIMHU: B €&
T'YMaHUCTHYECKOW HAIMpPABIEHHOCTH U Ba)KHOM pOJIM B CO3/IaHUU HOBOM 0a3bl MaTepuUaIbHOU
KYJIbTYpPBI, PEIICHUH TI00AITBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOA,
SHEPreTHYECKOW, THUIIEBOH M DKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecIreyeHn! YCIOBUN YCIIEITHOTO TPY/la U SKOJIOTHYEeCKH KOMGOPTHOM KU3HU KKIOTO YJIeHA
00I11eCTBA;

€CTECTBEHHO-HaYyYHON TPaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJ0B IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh MOJIydaeMble 3HAHUS IS
aHaJau3a U OOBSICHEHHWs SIBJICHUN OKPYXKAIOIIEr0 MHUpa M MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHUS JieJaTh 000CHOBAHHBIE 3aKIFOYCHHS HA OCHOBE HAYYHBIX (DaKTOB M UMEIOIINUXCS JaHHBIX
C LEJbIO MOJIYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO MCTIOIB30BaTh XMMHUUECKUE 3HAHUS JIJIS1 PEIICHUsI TTPOOIemM
B pEaJIbHBIX )KM3HEHHBIX CUTYalUsX;

WHTEpeca K MO3HAHUIO U UCCIIEIOBATEIHCKON ACSTEILHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO U CaMOOOPa30BaHMIO, K
AKTUBHOMY TIIOJYyYE€HHUIO HOBBIX 3HAHUW 1O XUMHUHU B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

HHTEpeca K OCOOCHHOCTSM Tpyla B pPa3audHbIx cdepax MpodecCuoHATbHON
JIeITETLHOCTH.

METANIPEJAMETHBIE PE3YJIbTATDBI

MertamnpeMeTHbIE PE3yNbTaThl OCBOEHHUS YUEOHOro MpenMeTa «XUMHs» Ha YPOBHE
cpeaHero oomiero 00pa3oBaHus BKIIOYAOT:

3HauUUMBIC s (POPMHPOBAHMSI MHUPOBO33PEHHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MexXIIpeIMETHbIE) 001IeHAYyYHbIE TOHATHSI, OTPAXKAIOUIUE 1IETOCTHOCTh HAYYHOM KapTHHBI MUpa
U crieriruKy METOJ0OB TTO3HAHMSI, UICTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
JHEprus, SBJICHHE, MPOIECC, CUCTEMa, HAYYHBIM (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPUS, HCCIIEA0BaHNE, HAOIIOACHHE, U3MEPEHHE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaIbHBIC yueOHbIe IefcTBUS (mo3HaBaTeIbHEIC, KOMMYHUKATUBHEIE,
perynasTuBHbIE), obOecreuynBaomue (HopMUpoBaHHE (YHKIMOHAIBHONH T'pPaMOTHOCTH U
COIMATPHOM KOMIIETCHITMH 00 yJarOIINXCs,;

CIIOCOOHOCTh ~ OOy4alOUIMXCA ~ HMCMOJB30BaTh  OCBOEHHBIE  MEXKIUCIUILTHHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHWS W YHHUBEpCaJIbHbIE y4yeOHBIE ACWCTBUS B IO3HABATEIBHOW U
COITMATPHON MTPAKTHKE.

MeTtanpeaMeTHble pe3yabTaThl OTPAKAIOT OBNAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
II03HAaBaTCJIbHBIMU, KOMMYHI/IKEITI/IBHLIMI/I nu pel"y.]'IﬂTI/IBHLIMI/I I[CflCTBI/ISIMH.

OBJIaZIeHI/[e yHI/IBepca.ﬂbHBIMI/I y‘lCﬁHI)IMI/I IMO3HaABaTECJIbHBIMU HeﬁCTBHHMH:

1) 6a3oBbIe JIOrHYecKHUe NeiiCTBHS:



CaMOCTOSITENIEHO  (DOPMYIIMPOBATh M aKTyalM3UpPOBAaTh TNPOOIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpPENeNATh IENN JCSTENbHOCTH, 3aJaBas IMapaMeTpbl U KPUTCPHU HX JIOCTHIKCHHS,
COOTHOCHUTH PE3yJIbTAThI IEATEILHOCTH C MIOCTABICHHBIMH LEISIMU;

WCIIOJIb30BaTh TIPU OCBOCHUHW 3HAHUH MPHEMBI JIOTHYECKOTO MBIIIICHUS — BBIICIATH
XapakTepHbIe TMPHU3HAKU TIOHATHH M YCTAaHABIMBATh KX B3aMMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIUE TIOHATHUS JJII OOBSICHEHUS OTJEBHBIX (DAKTOB U SBJICHHIA,

BBIOMpATH OCHOBAHUS M KPUTEPHH TS KJIAaCCU(DHUKAITIH BEIIECTB M XUMUICCKUX PEAKITHIA;

yCTaHABJIMBATh IPHUYNHHO-CIICACTBEHHBIC CBSI3U MEKIY H3y4aeMbIMHU SIBJICHUSMU;

CTPOUTHh JIOTUYECKUE pacCyKAeHHs (MHAYKTUBHBIC, JEAyKTHBHBIC, IO aAHAJOTHH),
BBISIBIISIT 3aKOHOMEPHOCTH W TPOTHUBOPEYHUSI B PACCMAaTPHUBAEMBIX SIBICHHAX, (HOPMYIHPOBATH
BBIBOJIBI M 3aKJTFOYCHHUS,

MPUMEHSITh B MPOLIECCE MMO3HAHUS, UCIOIB3YEMbIC B XHMHHA CHUMBOJUYCCKUE (3HAKOBBIC)
MOJIEJTH, TIPE0OPa30BhIBATH MOICIIEHBIC TIPEACTABICHNS — XUMHYCCKHI 3HAK (CIMBOJI) 3JICMEHTA,
XuMH4Yeckass (opMmyna, ypaBHEHHE XHMMHYECKOM pEakIuu — TMpH PEIIeHUd Y4eOHBIX
MMO3HABATEIPHBIX M TPAKTHYSCKUX 3ajad, NMPUMCHITh Ha3BaHHBIC MOJICIBHBIC TPEICTABICHHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB N3Y4aeMbIX BEIICCTB U XUMHUECKUX PEAKIINN.

2) 0a30BbIE HCCIIEA0BATEIbCKUE TECTBUSA:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUCCKHUX PEAKIIHIA;

dbopMynupoBaTh LEAM M 33JaYd  HMCCIEOBAaHMS, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIIEHO C(OPMYJIMPOBAHHBIC BOTIPOCHI B KaYECTBE WHCTPYMCHTA TO3HAHUS M OCHOBBI
i1 (GOPMUPOBAHHS THITOTE3HI 110 MPOBEPKE MPABHIILHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA,

BIIQJICTh HABBIKAMH CaMOCTOSITEIILHOTO TUIAHUPOBAHHSI W TPOBEACHUS YUCHUYECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOJIFO/IATh 32 XOJIOM TIPOIECcca, CaMOCTOSTEIIBHO
MIPOTHO3UPOBATh €ro pe3yibTar, (GopMmynupoBaTh O00OOUICHHS ¥ BBIBOIBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHUS, COCTABISITH OOOCHOBAHHBIN OTYET O MPOAETAHHOM
pabore;

npUOOpETaTh ONBIT YYCHUYSCKOW HCCIICJOBATEIILCKON W TPOCKTHOH JESITEIbHOCTH,
MPOSIBIISATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/JOB pEIICHUS
MPAaKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3InYHBIX METO/IOB TIO3HAHUSI.

3) paGora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HUCTOYHMKAX WHGOpManuu (HAYIHO-TIOMYJISIpHAS
JIUTEpaTypa XHWMHUYECKOTO COJICpKaHWs, CIpaBOYHbIE TocoOus, pecypchl HTepHera),
aHAM3UPOBaTh HWHGOPMAIIMIO Pa3NUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKH
OIICHHUBATH €€ JOCTOBEPHOCTh U HEMTPOTHBOPEUHBOCTS;

(dbopMyIHpOBaTh 3ampoChl M TMPUMEHATh Pa3IUYHBIE METOABI TPU TIOUCKE M OTOOpE
nH(popMany, HEOOXOAMMOM ISl BEITIOTHEHHS YI€OHBIX 3a71a4 OMPEeIEHHOTO TUTIA;

MPUOOPETATh OIBIT HCIIOJIB30BAHUS WH()OPMANMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTUMAIBHYIO (hopMy TpencTaBieHUs HHPOPMAIUU (CXEMBI,
rpaduKH, TUarpaMMbl, TAOJIHIIBI, PUCYHKU U IPYTHE);

WCTIONIb30BaTh HAyYHBIA SA3BIK B KauyeCTBE CpPEIACTBA NpU paboTe C XUMUYECKOM
nH(poOpMaNuel: TPUMEHSATh MEXKIPEAMETHbIC ((U3MYEeCKHe W MAaTeMaTHUYeCKHe) 3HaKh |
CHUMBOJIBI, (hOpMYJIBI, a00OpEeBUATYPHI, HOMEHKJIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOIIMYECKHE CPEJICTBA HATIISITHOCTH.

OBiaieHNe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUSIMM:



3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKAaeMOW TEMBI B XOJI¢ AHAJIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTb HJACH, q)OpMYJ'II/IpOBaTL CBOH HpGI[J'IO)KeHI/IS[ OTHOCUTCIIBHO BBIIIOJTHCHUA
MPEIOKCHHOM 3a/1a4H;

BBICTyHaTB C Hp€36HTaHHeﬁ pe3y.]IBTaTOB HO3HaBaT€JIBHOI>'I ACATCIIbHOCTH, HO.IIy‘-IeHHLIX
CaMOCTOATCIBbHO nJIn COBMECTHO co CBepCTHI/IKaMI/I HpI/I BBIIIOJTHCHUHN XHUMHWUYCCKOT'O
IKCTIIEPUMEHTa, MPAKTUYECKOH pabOThl IO HCCIEJOBAHUIO CBONCTB HM3y4aeMbBIX BEIIECTB,
peanu3anuy y4eOHOro MmpoekTa U (OpMYIHPOBATH BHIBOJBI IO pPE3yJbTaTaM MPOBEAEHHBIX
HCCIIeIOBaHUM TTyTEM COTJIACOBAHMS TIO3UITUH B X0/1€ 00CYXICHHsI 1 OOMEHAa MHCHHSIMHU.

OBJjajieHHe YHUBEPCAJIbHBIMHU PEryJIATHBHBIMHU JIeCTBUMM:

CaMOCTOATCIBHO HHaHI/IpOBaTb n OCyH_IeCTBHSITB CBOIO HOSH&B&TCHBHYIO ACATCIIBHOCTD,
ompenenss e€ 1Medu W 3aJadd, KOHTPOJUPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
MpeagaraeMplii anropuT™M ACMCTBUI TIPHU BHIMOTHEHUHM yYEOHBIX M UCCIENOBATEILCKUX 3aad,
BBIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CITOCOO MX pEIICHUs ¢ YU4ETOM MOTyYeHHsI HOBBIX 3HAHHUN O
BEIIIECTBAX U XUMHYCCKUX PEAKITUIX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEM JEATEIBbHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATHI

10 KJIACC

[IpeameTHbIe pe3ynabTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHsD» OTPaKaroT:

c(OPMHPOBAHHOCTh TPEJCTaBICHUII O XHMHUYECKOH COCTaBIAIOIIEH €CTEeCTBEHHO-
HAyYHOH KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHUM SIBJICHUN NPHPOIBI, B (HOPMUPOBAHHU
MBIIUIEHUSI U KYJIBTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIBbHOW TPaAaMOTHOCTH, HEOOXOAMMOW st
pelIeHrsT MPAaKTUYECKUX 3aJad U SKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpelie;

BJIAJICHAE CUCTEMOM XWUMHWYECKMX 3HAHWH, KOTOpas BKJIKYAET: OCHOBOIOJATAIOIINE
MOHATHUS (XMMUYECKHNA 3JIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BaJIEHTHOCTD,
ANEKTPOOTPUIATENILHOCT, XHUMHUYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpall€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpPOAHBIH  CKEJeT,
(GyHKUIMOHANbHAS TPYINIA, paauKai, M30MEpHs, HW30Mephbl, TOMOJOTHUYECKUH pAI, TOMOJOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJAEpKAIINE COSAUHEHHUS, MOHOMED, ITOJIMMED, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEJTUHEHNS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOEHHSI OPraHMYeCKUX
BeuiectB A. M. byrtnepoBa, 3aKOH COXpaHEHHUsI MacChl BEILECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUHN SA3BIK XUMHUHM; MHPOBO33PCHUECKHE 3HAHHWSA, JICKAIIHE B OCHOBE IOHUMAaHM
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOTMUECKUE CBEACHUS O CBOWCTBAX,
COCTaBe, MOJy4YEeHUH 1 0€30IIaCHOM HCIT0JIb30BaHUHU BaXKHEUIIINX OPraHNYECKUX BEIIECTB B OBITY
Y IPAKTUYECKOM NeATEIbHOCTH YEI0BEKa,

c(OPMHUPOBAHHOCTh YMEHHN BBISABIISATh XapaKTEpPHbIC MMPU3HAKH MOHATUH, yCTaHABIUBATDH
HX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHUS IIPU ONMCAHUU COCTaBa, CTPOCHUS U
IIPEBPALICHUN OpraHU4YEeCKUX COCIUHEHU;

c(OPMHPOBAHHOCTh YMEHUN HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (GOPMYITl OPraHUYECKUX BEIIECTB
Y YpaBHEHUN XMMHMUYECKHMX pEaKLUM, U3rOoTaBIMBaTh MOJEIIN MOJIEKYJ OpPraHMYECKHX BEILIECTB
JUISL WIUTIOCTPALUU UX XUMHYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHHS;



c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIUBAThH MPUHAIICKHOCTh U3YYCHHBIX OPTaHHUYECKHX
BEIIECTB 1O HMX COCTaBy W CTPOCHUIO K OMNPEACIIEHHOMY KIIACCY/TPYIE COCIMHCHUN
(YyrneBomopoabl, KHUCIOPOA M  a30TCOJAEpPKAIME COCAMHEHMS, BBICOKOMOJEKYJSPHbIE
COeIMHEHUs), JaBaTh MM Ha3BaHus 1o cuctematnueckoi Homenknatype (IUPAC), a taxxke
MPUBOJIUTh TPUBUAIBHBIC Ha3BaHUS OTACIHHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOIWIICH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpUH, (QeHoJ, (opMaibAerui, aleTaableruj, MYpaBbHHAS
KHCIIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsl KHUCIIOTA, CTEAPUHOBAS KHUCIIOTA, TIOKO03a, (PYyKTO3a,
Kpaxmall, [[eJIJIH0103a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENENsATh BUIbl XUMHUYECKOW CBSI3M B OPraHHYECKHUX
COeIMHEHUSIX (OAMHAPHBIC U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHUS MPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OPraHUYeCKHX
BemecTB A. M. byTiepoBa 111 00bsCHEHUS 3aBUCUMOCTU CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUSI; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHMH XapaKTepH30BaThb COCTaB, CTpOoeHHE, (UIUYECKUE U
XMMHYECKHE CBOMCTBA THIIMYHBIX MPEICTABUTENICH PA3TUYHBIX KIIACCOB OPraHUYECKHIX BEIECTB
(meTaH, 3TaH, JTHWIEH, MNPOMNWIEH, ameTwieH, OyraaueH-1,3, metwnOyraaueHn-1,3, Oenzomn,
METaHOJI, 3TAaHOJI, STUJICHIJIUKOJb, TJIMLIEPUH, (EHON, aleTalbIerua1, MypaBbiuHas U yKCyCHas
KHCIIOTBI, TIIOKO3a, KpaxMmal, [eJl0Jio3a, aMHUHOYKCYCHAas KHUCIIOTa), WJUTIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MEKIYy HUMH ypPaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKIUU C
HCIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOUYHUKH YIJIIEBOJAOPOJIHOTO CHIPHS
(HedTh, MPUPOAHBIA Ta3, Yroib), CIOCOOBI MX TEPEPadOTKH M MPAKTHUYECKOE NPUMEHEHUE
MPOYKTOB MEPEepadbOTKH;

c(OPMHUPOBAHHOCTh YMEHUH TPOBOJHWTH BBIYUCICHUS 110 XUMHUYCCKUM ypPaBHEHUSIM
(maccpl, 00BbEMa, KOJMYECTBA HCXOJHOIO BELIECTBA HIIM MPOAYKTAa PEAKIUU MO H3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHI BIIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, HCIOJB3YeMbIX B XHMHUU TMpPH HM3YYECHUH BEIIECTB M XHUMUYECKUX SIBICHUUN
(mabmroneHne, W3MEpEHUE, DJKCIEPUMEHT, MOJCIUPOBAHKUE), WCIOIb30BaTh CHCTEMHEBIC
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBI3aHHBIX
C BEIIECTBAMHU U UX MPUMECHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIFO/IATh MpaBWiIa MOJIb30BAHUS XUMUYECKOW MOCYI0N U
1a00paTOpHBIM 00OPYIOBAHHEM, a TAKXKE MPaBUJIa OOPAIEHUS C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMHUPOBAHHOCTh YMEHHWH IJIAHUPOBATH M BBIMIOJHATE XUMHUYCCKUH JKCIICPUMEHT
(mpeBpalieHus OpraHUYEeCKUX BEIIECTB MPU HATPEBAHUU, MOJIyYCHUE ATHIICHA U U3yYCHHE €Tro
CBOMCTB, KayeCTBCHHBIC pEAKIMU OPTaHMYECKHX BEIIECTB, JICHATypalus OeJIKOB MpHU
HarpeBaHWH, [IBETHBIE PEAKIIMK OEJKOB) B COOTBETCTBHH C IMpaBUJIAaMU TEXHUKH 0€30MacCHOCTH
mpu oOpalleHuu ¢ BEIIeCTBAMHU U Ja0OpaTOpHBIM 000pPYIOBAaHUEM, MPEACTABISATh PE3yIbTAThI
XUMHYECKOTO J3KCIepUMEHTa B (OpMe 3amuch YpaBHEHUWH COOTBETCTBYIONIMX pEAKIHA U
(hopMyIHpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJbTATOB;

c(OpPMUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAIIHUIO,
MI0JIy4aEMYI0 U3 Pa3HbIX HCTOUHUKOB (CpelcTBAa MaccOBOM MHPopMmaiuu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHH CcOONMIOJaTh MpaBHJIa 3KOJOTUYECKU IIeJIeCO00pa3HOro
MOBEACHUS B OBITY M TPYIOBOW NEATEIHLHOCTH B IENSIX COXPAHEHHs] CBOETO 3I0POBbS U
OKPY>KaIOIIeH MPUPOTHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JEHCTBUSI HA YKUBBIE OPraHU3MBbI



ONpEACIEHHBIX OpPraHMYECKHX BELIECTB, NMOHMMAas cwmbica mnokazatens I[IJIK, moscHaTe Ha
MpUMepax CrocoObl YMEHBIIEHHsI M MPEJOTBPAIIECHNUS UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
YEJIOBEKA;

U1 O0OYYaIOUIMXCSl ¢ OrPAaHHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE NPUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BELIECTB U XUMHUUECKUX SIBJICHUIA;

JUId  clenbIX M caaboBUIANIMX OOyYarolMXcsa: YMEHHE HCIOJb30BaTh pelibeHO-
TOYEUHYI0 cucTeMy obo3nauenuii JI. bpaitns ans 3anucu XuMuaeckux Gopmyi.

11 KJIIACC

[IpenmetHble pe3ynbTaThl OCBOGHHMA Kypca «OOmias W HeopraHW4yecKas XHUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUA: O XWMHUYECKOW COCTaBISAIONICH E€CTECTBEHHO-
HAayYHON KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH TpPUPOABI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPhl JIMYHOCTH, €€ (YHKIUMOHAIBHOM T'PAMOTHOCTH, HEOOXOIUMOW s
pelIeHnss MPaKTUYEeCKHX 3aJad M SKOJOTMYEeCKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpere;

BJIAJICHAE CHCTEMOM XMMHMYECKMX 3HAaHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarolIue
NOHATHA (XMMUYECKUH 3JIEMEHT, aTOM, M30TOI, S-, P-, d- JIEKTPOHHBIE OPOUTAIIN aTOMOB, HOH,
MOJIEKyJla, MOJb, MOJSIPHBIH O00BEM, BAJICHTHOCTh, OSJIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHUCJICHUS, XHMHYECKas CBs3b (KOBaJCHTHAas, HWOHHAas, MeTa/uInyeckas, BOJOpOJIHAs),
KpUCTaJIIMYecKass  peIméTka, TUNBl XMMHMYECKUX  pEaKkLUMi, pacTBOp,  AJIEKTPOJINTHL,
HEAJIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAsE TUCCOLMALUS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOH  peakIud, XUMHUYEeCKOE paBHOBECHE); TEOPHHM U  3aKOHbI  (Teopus
3JIEKTPOJUTHUYECKON Jauccouuanuu, nepuoauyeckui 3axkoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHMs MacChl BELIECTB, 3aKOH COXPAHEHHUS M MPEBpAlICHUs SHEPTrUU MPH XUMHUYECKUX
peaKiusix), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHH, MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallie B OCHOBE IIOHMMAaHUs TPUYMHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBICHUH,
(hakToNOrNuecKre CBeJIEHUs O CBOMCTBAX, COCTaBE, MOJIYYEHUU M O€30MacHOM HCIOJb30BaHUU
BaXHEUIIMX HEOPraHUYECKHUX BEILECTB B OBITY M MPAKTUUYECKON AESITEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEpPHbIE MPU3HAKHU MOHSATHH, yCTaHABIUBATh
HX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME IMOHATUSA MPU ONHMCAHUM HEOPraHUYECKUX
BEILECTB U UX IPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY JUIsI COCTaBIICHUS
¢dopMy1 BelecTB M YpaBHEHMH XHUMHUUYECKHUX PEAKIMHA, CHCTEMAaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBMallbHBIC Ha3BaHWs OTICILHBIX HEOPraHMYECKUX BEIIECTB (YrapHbIid ras,
YIJEKHUCIIBIA Ta3, aMMHaK, rainéHas W3BECThb, HEralméHas W3BECTh, MHUThEBas COAA, MUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEEsATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUIECKIX
3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTaBAa, BUJ XMMHUECKON CBSA3H (KOBaJCHTHAs, HOHHAs,
MeTaJNIn4yecKasi, BOLOPOAHAs) B COCIUHEHUSAX, TUIl KPUCTAJUIMYECKOW PEHIETKH KOHKPETHOI'O
BeleCTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COETHHEHUIA;

c(OPMHPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAIJIC)KHOCTh HEOPTaHMYECKUX BEIIECTB
0 UX COCTaBY K OINpeAesIEHHOMY KJIacCy/TpyIe CoOeIMHEHNH (IIPOCThIe BEIECTBA — METAIJIBI U
HEMETaJTbl, OKCUbI, OCHOBaHHUs, KUCIOTHI, aM(pOTEPHBIE TUIPOKCHUIIBI, COJIH);



c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaThb CMBICI Tepuoaudeckoro 3akona J[. W.
MenpaeneeBa U JEMOHCTPUPOBAaTH €ro0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IIPOrHOCTUYECKYIO (DYHKLIUY;

c(OPMHPOBAHHOCTh ~YMEHHUH  XapaKTepu3oBaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3JIeMeHTOB 1—4 nepuoaos [leprnoanueckoii cucteMbl XMMHUYECKUX 3yieMeHToB /. 1.
MenzeneeBa, HCIONB3Ysl IMOHATUS «S-, P-, O-3JCKTPOHHBIC OPOUTANIN», «IHEPrETHYCCKUC
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHsS] CBOMCTB XHUMHUYECKHUX JJIEMEHTOB M HX
COeMHEHUN M0 nepruoAaM U rpynnam [leproandeckoit cucteMsl XUMHUYECKUX di1eMeHToB /1. M.
Menpaeneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEP)KIATh CYIIECTBOBAHHUE
TEHETHUYECKON CBA3M MEXAYy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBIO ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

c(OPMHPOBAHHOCTh YMEHMs KIacCU(PUUUPOBATh XMUMHUYECKHE PEAKLUHU IO Pa3IUYHbIM
npuU3HaKaM (YUCIIy M COCTaBy pEarupyroulux BEIIECTB, TEIUIOBOMY 3¢ ¢eKTy peakuuu,
W3MEHEHHUIO CTENEHEN OKUCIECHUS 3JIEMEHTOB, 00PaTUMOCTH pEaKlIMU, YIaCcTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIIATh YPABHEHMs PEAKLUN pa3IMYHBIX THIIOB, OJHBIE
U COKpAIIEHHBIC YPaBHEHUS PEAKIMA MOHHOTO OOMEHA, YUHUTBIBAs YCIOBHSA, IPU KOTOPBIX 3TH
peaKkuu UayT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUM MPOBOJIUTH PEAKIUH, MNOATBEPXKIAOLINE KadeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHMYECKHUX BEIIECTB, pAClO3HAaBaTh ONBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHH PACKPBIBATH CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuuii HoCpeACTBOM COCTaBICHUS 3JIEKTPOHHOr0 OaaHca ITUX PEeaKIuil;

c(OPMHUPOBAHHOCTh YMEHUH OOBACHATh 3aBUCUMOCTb CKOPOCTH XMMUYECKOH PEAKLIUU OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTU OT
BHelIHero Bo3aeiicteus (mpunuui Jle [llarense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaThb XHUMHUUYECKHE IIPOLECCHI, JIeXKallhe B
OCHOBE MPOMBIIUICHHOTO TOJTYYEHHUsI CEPHOM KHUCIOTHI, aMMHaKa, a TaKkke CPOPMHUPOBAHHOCTh
IPEACTAaBICHUH 00 OOIIMX HAyYHBIX NMPUHLMIIAX U HKOJOTHYECKUX IMpobiieMax XMMHUYECKOIro
IIPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUI NPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBas [0S BEIECTBA B pacTBOpe», OOBEMHBIX OTHOIIEHUM Tra3oB NP XHMHUYECKHX
peaxIusIX, Macchl BelIecTBa MM 00BEMA Ta30B 10 M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
U 00BEMY OJHOTO M3 yYaCTBYIOIIUX B PEAKIUU BEIECTB, TEIJIOBOTO 3(¢deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BELIECTB, IPEBPALICHUS U COXPAHEHUsI DHEPTHU;

c(OPMHPOBAHHOCTh YMEHUH COOJIOAATh MPaBUiIa MOJIb30BAHUS XMMUYECKON MOCYAOH U
1abopaTOpHBIM 000PYIOBAaHUEM, a TAKXKEe MpaBUiia 0OpaIlleHUs ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00paTOPHBIX XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATH XWMHYECKUN SKCIIEPHUMEHT
(pa3znoxeHue NEpOKCHIAa BOAOpPOJAa B IPHCYTCTBUU KaTalu3aTopa, OINpPENEIEeHUEe Cpeabl
PacTBOPOB BEILIECTB C MOMOIIbI0 YHUBEPCAIILHOTO MHINKATOpA, BIUSAHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOH peakluu, peaklUud HOHHOIO OOMEHA, KaueCTBEHHbIE PEAKIUH Ha
cynbdar-, kapOoHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHMS, PELIEHUE SKCIEPUMEHTaIbHbIX
3amad mo Temam «Metamuib»y M «HemeTtamib»y) B COOTBETCTBHM C MpPaBUJIAMH TEXHUKH
0€3011aCHOCTH NP 0OpaIIEHUH C BEIIECTBAMH H JIAOOPATOPHBIM 000PYIOBAHUEM, TIPEICTABIST



PE3YyIbTAThl XUMHUYCCKOI'O ISKCIICPUMCHTA B (bopMe 3aIlInucu ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHUX
peaknuii ¥ GopMyIUPOBATEH BBIBOBI HA OCHOBE ATHX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYIO HH(OpMaIuio,
MOJIy4aeMyI0 M3 pa3HBIX MCTOYHHUKOB (CpEICTBAa MacCOBOM KOMMYHHUKanuu, VHTepHET u
JAPYTHX);

c(hOpMUPOBAHHOCTh YMEHUH COOJIIOMAaTh TIpaBWiIa DKOJIOTHYECKH IIEIeCO00pa3HOro
IIOBCACHUA B 6L1Ty 158 pr,[[OBOfI ACATCIBHOCTU B HECIAX COXpPaHCHHA CBOCTO 3O0POBBI U
OKpY>Kalolllell MPUPOJHOM Cpebl, 0OCO3HABATh OMACHOCTh BO3JAECHCTBHUS HA KUBBIE OPraHU3MBbI
OHpe,Z[eJ'IéHHLIX BCIICCTB, ITIOHMMAas CMBICJI II0Ka3aTCIA HI[K, MMOACHATH Ha IMPpHUMEpPaAx CIIOCO0BI
YMCHBIICHUSA U MPEAOTBpALICHUSA UX BPECAHOTO BOBI[GfICTBI/ISI Ha OpraHu3M 4CJIOBCKaA,

IS O6y‘IaIOH_II/IXCSI C OI'paHUYCHHBIMHU BO3MOXXHOCTSAMHU 3O0POBbBA: YMCHHUEC NPHUMCHATH
3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUA BCIICCTB U XUMHUYCCKHUX HBHCHHﬁ;

JUISL  CJICTIBIX ¥ CJIA0OBUASIIMX OOYyYaIOIUXCS: YMEHHE HCIIOJIB30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuid JI. bpaiins nis 3anmucu xuMmudeckux Gopmys.

COJEP)KAHUE ObYYEHUA
10 KJIACC
OPTAHUYECKAS XUMUSA

Teoperuyeckne OCHOBBI OPraHUYECKON XUMUH

IIpenMer oprannueckoil XUMHHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B IMOJIYYECHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHuueckux coequHenuit A. M. bytieposa,
e€ ocHOBHbIe mnosokeHus. CTpyKTypHble (OpMyNIbl OpraHMYecKHX BemiecTB. ['omosorus,
n3oMepusi. XUMHUYECKas CBSA3b B OPraHNYECKUX COCIMHEHUSAX — OJIUHAPHBIE U KPAaTHBIE CBA3H.

[lpencraBnenne o0  KiIacCHpUKAIMKM  OpPraHUYecKWX  BemiecTB.  HomeHkmarypa
OpraHMYeCKHX COeIMHEHUN (cucremMaTtuyeckas) M TpUBHUAJIbHBIE Ha3BaHUS BaKHEHIINX
IIPEACTaBUTEIICH KIIACCOB OPraHMYECKUX BEIIECTB.

DKCHepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M UX MPEBPALLEHUI: 03HAKOMJIEHHE C
o0pa3laMyu OpraHMYECKUX BEIIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpPraHMYECKUX BEIIECTB, HAOJIOJEHWE U OMNHMCAaHUE JAEMOHCTPAIMOHHBIX OIBITOB II0
MIPEBPALLEHUIO OPraHMYECKUX BEIECTB IPU HAarpeBaHuU (TIaBJIeHUE, OOYTJIMBaHUE U TOPEHUE).

YriaeBogopoabl

ANKaHBI: COCTaB U CTPOEHHE, T'OMOJIOTMYECKUN pAx. MeTaH M 3TaH — IpocTenlIne
[IPEJCTABUTENIM aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuM 3aMeIleHUs MU
TOpEHHs1), HaX0XKJICHUE B IPUPO/IE, TIOTy4YE€HUE U IPUMEHEHHE.

AJNKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI psf. DTHIEH U MPONUIEH — MPOCTEUIINE
IIPEJCTABUTEIN AJIKEHOB: (U3UYECKHE M XUMHUYECKHE CBOICTBAa (peakiu TUAPUPOBAHMI,
raJloreHUPOBaHUS, TUAPATALUH, OKUCIIEHHS U TIOJIMMEPHU3aliN), TOJyYeHHEe U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u MetunOyranuen-1,3: cTpoeHHe, BaKHEUINE XMUMHUYECKUE
cBOMcTBa (peakuus noaumepusanun). [losyuyeHre CHHTETUYECKOTO KaydyKa 1 PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKHHA psl. ALETHIEH —
MPOCTENIINIA MPEeCTaBUTENb aIKUHOB: COCTaB, CTpOeHUE, (PU3NUECKUe U XUMUYECKHE CBOMCTBA
(peakuuy ruipupOBaHUs, TAJIOTEHUPOBAHUS, THPATALIUU, TOPEHHS), TOJTy4YeHHE U IPUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHue, (puU3MYECKHE W XHMHUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMSI), IMOJIydeHHE WM TNpUMeHeHHue. Tonyon: cocmas, cmpoenue,



Qusuueckue u Xumuieckue C60UCmMea (peakyuu 2al02eHUPOSAHUs U HUMPOBAHUS), NOJYYeHUe U
npumeHnenue. TOKCHUYHOCTb apeHOB. ['eHeTHMueckass CBA3b MEXAYy YIJIEBOJOPOAAMH,
MPUHAAICKALIMMHU K PA3JIMYHBIM KJIACCaM.

[IpupoaHble UCTOUHUKU YTIeBOAOPOJOB. [IpupoaHblii ra3 U momyTHble HEPTSIHBIE Ta3bl.
Hepts u e€ mnpoucxoxnenue. CrocoObl mepepaOOTKM HE(PTH: TEperoHKa, KpPEeKUHT
(TepMuueckuil, kaTanuTHueckuil), nupoaus. IlponykTsl nepepadboTku HeTH, UX IPUMEHEHHUE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroyib U MPOYKTHI €ro NepepadoTKH.

DKCrepuMEHTaIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB U UX MPEBPALLEHUI: 03HAKOMJICHHE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHsl, kojutekuuu «HedTs» u «Yroaby, MoaenupoBaHue
MOJIEKYJ1 YIJIEBOJAOPOJOB M TaJOr€HOIPOU3BOJAHBIX, IPOBEACHUE MNPAKTUYECKOW pabOThI:
MOJTy4EeHHE 3TUJIEHA U U3YYEHHUE €r0 CBOWCTB.

PacuérHble 3amaymn.

Bbruncienusi mo ypaBHEHHIO XUMHYECKOW peaknuu (Macchl, 00bEMa, KOJIMYecTBa
HCXO/HOTO BEIIEeCTBAa WJIM MPOJAYKTa pEaKlUHM IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

Kucnopoaconep:xamme oprannyeckne coeiMHeHUs!

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpPOEHHE, (U3NYECKHE U
XMMUYECKHE CBOMCTBA (peakuMu C aKTUBHBIMH METajllaMH, TaJoreHOBOIOPOAAMH, TOPEHHE),
npuMeHeHue. BogopoiHble cBSA3U MEXIy MOJIEKyJaMu CIUpTOB. JlelicTBHe MeTaHoJIa U 3TaHoJIa
Ha OPraHMU3M 4YeJIOBEKa.

MHOroaTOMHBIE CHHPTHL. OTHICHIJIMKOIb W TIWIEPUH: CTpOeHHE, (U3HYECKHe |
XMMHYECKHE CBOICTBa (B3auMOJeiiCTBUE CO IIETOYHBIMHU METaJlJlaMH, Ka4eCTBEHHAsl peakiys Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHu3Mm uenoBeka. llpumeHenue raunepuHa u
STHJICHTJIUKOJIS.

@deHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue geHomna.

Anpnerunpl M Kemouwvl. DOpManbAETHI, aleTalbACTHI CTpOeHUe, (U3NIeCKHe U
XMMHUYECKHE CBOMCTBAa (peakLuu OKHCIEHHS W BOCCTAHOBJICHMS, KayeCTBEHHBIC DEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIE KapOOHOBBIE KHCIOThL. MypaBbHHAs M YKCYCHas KUCIIOTHI:
CTpO€HUEe, PU3NUECKUEe 1 XUMHUECKUE CBOMCTBA (CBOMCTBA, O0IIME [Tl Kilacca KUCIIOT, peakLus
sTepuduUKaIMi), MojlydeHue u npuMmeHeHue. CTeapuHOBasi U OJEUHOBAsT KHUCJIOTHI Kak
MIPEICTABUTENN BBICIINX KapOOHOBBIX KUCJIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHUCIOT,
UX MOMoLIEe NCUCTBHE.

CrnoxHble 3pUpbl KaK MPOU3BOJIHbIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX FPUPOB.
XKupsl. I'maponus xupos. [lpumenenne xupoB. buonorndeckas posb KUPOB.

VYTraeBobl: cocTaB, KIacCU(pHUKAIMA YTIeBOAOB (MOHO-, - U ToJaucaxapubsl). [moko3a —
MPOCTEHIINM MOHOCaxapuJ: OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (PU3MUECKHE U XHUMHUYECKHE
cBoiicTBa (B3aumozelcTBue ¢ ruapokcuaoM Meau(ll), okucieHume amMMHayHBIM pPacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHUE, OpOKCHHE TIIIOKO3BI), HAXOXKIECHHUE B MPHUPOJE,
pUMeHeHHe, ouonorudeckas posb. Porocunte3. GpykTo3a Kak U30MeEP TIIFOKO3BI.

Kpaxman u nemnronosa kak npupoassle noaumepsl. CTpoeHne Kpaxmaia U LEUIIOJI03bL.
dusnyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (FHIpOon3, KaUeCTBEHHAs PEaKius C HOJA0M).

OKclepUMEHTAIbHBIE METO/Abl M3Y4YEHHUs BEIIECTB M MX IMPEBPALCHUNA: IPOBEICHHUE,
HAOMIOZICHWe W ONHMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KaueCTBEHHBIE
peaklyyu OJIHOATOMHBIX CHHUPTOB (OKucieHHe 3TaHosa okcuaoMm wmeau(ll)), mMHOroaromHbx




cupToB (B3auMojeiicTBue rumepuHa ¢ ruapokcugom menu(ll)), amprerumoB (okucieHue
aMMHUAYHBIM pacTBopoM okcuga cepedpa(l) m ruapoxcumom wmemu(ll), B3ammomeiicTBre
Kpaxmalla C HOJIOM), IPOBEJIECHHUE MPAKTHUUYECKON palOoThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTHIL.

Pacuérnble 3a1aumn.

Bbruncnenuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIWYECTBa
MCXO/IHOTO BEIIEeCTBA WJIM TMPOJAYKTAa PEAKIMH IO M3BECTHBIM Macce, 00bEMY, KOJIUUECTBY
OJTHOTO U3 UCXOTHBIX BEUICCTB WIIM TIPOIYKTOB PEAKIINN).

A3zoTCcoaepKalie OpraHn4eckue CoeAMHEHUS.

AMHHOKHCIIOTHI Kak aMm@oTepHble OpraHudyeckue coeauHeHus. dDusndeckue u
XMMHUYECKHE CBOICTBAa aMHUHOKHMCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaueHue
aMUHOKHCIOT. [lenTuab.

benku kak mpuUpOAHBIE BBICOKOMOJICKYISPHBIC coenuHeHus. [lepBuUYHAs, BTOpUYHAS H
TpeTU4yHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBa OENKOB: THUIPOJIU3, JEHATYypalus,
KaueCTBEHHBIC PEAKIIUU HA OCIIKH.

DKcrepruMeHTAIbHBIE METOJbI M3YYEHUs BEUIECTB M HMX MPEBpallleHWi: HaOIrogeHue U
OMHCaHUE JAEMOHCTPALIMOHHBIX ONBITOB: JEHaTypalus OETKOB MpU HArpeBaHUH, LIBETHHIC
peakuuu 6enKoB.

BbicokoMoieKy JIsIpHBIE COeTHHEHUS

OcCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTETECHb IOJIMMEPU3AIlUK, CPENHss MOJIeKyasipHas wmacca. OCHOBHBIC
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCIMHEHUH — MOJIMMEPHU3aLUs U MTOJUKOHICHCAIHS.

DKCTepUMEHTAIbHBIE METOJbI M3YYEeHUS BEUIECTB M MX MPEBPAICHUN: O3HAKOMIICHUE C
00pa3aMu IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAyTyKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanmu3zanus MeXmpeIMETHBIX CBS3€H MpHU M3yueHUU opraHuveckoi xumuu B 10 kiacce
OCYIIECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX IOHSATHHA, TaK W
TIOHSTHMA, SBISIOIIUXCS CUCTEMHBIMU JJI OTJICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OOmue ecTecTBEHHO-HAy4YHBbIC TOHATHS: SBJICHHE, HAYYHBIH (akT, THIIOTE3a, 3aKOH,
Teopusl, aHajiu3, CHUHTE3, KiIaccupuKauus, TMEePUOJUYHOCTh, HAOIIOJeHUEe, HU3MEpEeHHeE,
HKCHEPUMEHT, MOJICTTUPOBAHHE.

®dusnka: MaTepus, YHEPTUs, Macca, aToM, FIEKTPOH, MOJIEKYJIa, YHEPT€TUIECKUN YPOBEHB,
BEIIECTBO, TeI0, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, (PU3NUYECKUE BEIMYUHBI U €TUHUIIBI
WX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEUIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTMYECKHU aKTHBHBIC BeleCcTBa (OCIIKH, YTIICBOIbI, )KUPBI, (HEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE TTOPO/IBI, MTOJIE3HBIE NCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHONOTHS: MHUIIEBBIE TPOIYKTHI, OCHOBBI PAIlMOHAIBHOTO TTHTAHUS, MOIOIIHE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKUE TIpernapaThl, MaTepraibl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KUIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopeaneche OCHOBBI XUMHUH



Xumuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHas 000JIOUKa.
DHepreTHYeCKHe YPOBHH, MOJAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemenTsl. OCOOCHHOCTH
pacnpeiesieHus AJIEKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPUOIOB.
DeKTpOoHHAs KOH(PUTYpaLusi aTOMOB.

[lepnonnueckuit 3akoH u Ilepmomnueckass cucreMa XuMHU4YeckKux ssemeHTtoB /[l M.
MengeneeBa. CBs3b NEepUOAMYECKOrOo 3akoHa U [lepmonnueckoil CHCTEMBbl XUMHUYECKHX
snementoB JI. V1. MenzeneeBa ¢ COBpEMEHHOIN Teopuel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHS CBOWCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
10 Tpynnam 1 nepuojaM. 3HaueHHe MepUoINIECKOro 3aKOHa B Pa3BUTUU HAYKHU.

Crpoenue BelmiecTBa. XUMHUYECKass CBs3b. Buabl XuMHUeckoll CBA3M (KOBaJIEHTHAsI
HEMoJIIpHas W TOJspHasi, MOHHAsA, MeTajuinyeckas). MexaHusmbl oOpa3oBaHUsl KOBaJEHTHOM
XMUMHUYECKON CBsI3U (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTb.
DNeKTpooTpUliaTeTbHOCTh. CTeneHb okucieHus. IoHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BellecTBa. THUIBI KPUCTAUNIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWMCTBA BEILIECTB OT THUIA
KPHUCTAJUIMYECKON PEIIETKH.

[lonsiTue o aucnepcHeIx cucremax. MicTuHHBIE M KOJTOMAHBIE pacTBOpBl. MaccoBast 1071
BEILECTBA B pacTBOPE.

Knaccugpukauus HeopraHmdyeckux coeauHeHuid. HomeHkiaTypa HeopraHHYeCKHX
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPraHWYECKUX BEIIECTB, NPUHAMIEKAIMX K PA3IUUYHBIM
KJIaccam.

Xumuyeckas peakuus. Knaccudukanus XUMHUECKHX peakUuid B HEOPraHUYECKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHMsI MACChl BELIECTB, 3aKOH COXPAaHEHHS U IIPEBPALICHUS
SHEPTHH NMPU XUMUYECKUX PEAKITUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTHMbIE pEaKIUU.
Xumunyeckoe paBHOBecHe. PakTOpbl, BIUSIOIIME HA COCTOSHUE XMMHMUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

Dnextponutnueckas auccouuanusi. CunbHble U cinalble 37eKTpoiuThl. Cpena BOIHBIX
pacTBOpOB BEILECTB: KUCas, HEUTpaJlbHas, IEJI0YHAas.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIC PEAKIINH.

OKCHEpUMEHTAJIbHBIE METOABl M3YyYEHHUS BEIIECTB U UX IPEBPALLEHUI: IEMOHCTpaLus
tabnui «llepuoguueckas cucrtema xumuyeckux snaeMeHtoB [[. U. MenneneeBa», uzyueHue
MojeNel KPUCTAIUIMYECKHX peIIEéToK, HaOMIofeHHe U ONHUCAaHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jIoKEHHE MEPOKCHAA BOJOPOJA B MPHUCYTCTBUHM KaTalu3aTopa,
OIPEJIEIICHUE CPEllbl PAaCTBOPOB BEIECTB € MOMOIIBIO YHUBEPCAIBHOTO MHJIMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MpPOBEACHHUE MpaKTUUeCKOH paldoThl «BnusHue pa3nuyHbix (AKTOpOB Ha
CKOPOCTb XUMUYECKOU peaKLum».

Pacuérnble 3a1aumn.

Pacuértel no ypaBHEHUSIM XUMUYECKHUX PEAKIIHI, B TOM YUCJIE TEPMOXUMHUUYECKUE PACUETHI,
Pacy€THI ¢ UCIIOIB30BAHUEM IIOHATHS «MACCOBas J0JIs BEILIECTBAY.

Heoprannyeckass xumus

Hewmerannel. [lonoxenne HemerauioB B llepuonnyeckoil cucreMe XMMHUYECKHX
anementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpoeHUs aTOMOB. Du3nueckue CBONCTBA
HEMETAJIJIOB. AJUIOTPONHS HEMETAJUIOB (Ha IpUMEpPE KUCaopoaa, cepsl, hochopa u yriepoaa).



XUMHUYECKHE CBOMCTBAa BAXKHEHMIIMX HEMETAJIOB (rajloreHOB, cepbl, a3ora, (ocdopa,
yriaepoaa U KpEMHHUS) U UX COEAMHEHUN (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHEHUN ).

IIpuMmeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIMHECHU.

Meramnsl. 1lonoxxenne MeramioB B [leproandeckoi cucreMe XMMHYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS DJIEKTPOHHBIX 000J0YEK aTOMOB MeTauioB. Obimiue
¢usnyeckue cBoiictBa MeTayuioB. CIulaBbl METaNIOB. DIEKTPOXUMHUYECKUN DPsIIl HANpsKEHUH
METAJIJIOB.

XHWMHYECKHUE CBOWCTBA BAXKHEHIIMX METAJIOB (HATPUH, KaJMiA, KajbIlUHd, MarHuu,
ATIOMHUHHM, LIUHK, XPOM, KEJI€30, MEb) U UX COCTUHECHUI.

OO6mmwme crocoOsI MoMy4YeHus MeTauioB. [I[puMeHeHne MeTalIoB B OBITY U TEXHUKE.

OKCHEpUMEHTAJIbHBIE METOJbl M3Y4YEHMsI BEIIECTB M MX IIPEBpALICHUI: H3y4eHUE
KoutekiMu «MeTaibl U CIIaBbl», OOpa3lloB HEMETAJUIOB, PELIEHHE 3KCIEPUMEHTAJIbHBIX
3aja4y, HaONIOIGHWE W ONHMCAaHWE JEMOHCTPAIlMOHHBIX U  JIaOOpaTOPHBIX  OMBITOB
(B3anMozelicTBUE THAPOKCHIA ANIOMUHHUSA C PacTBOpPaMHM KHCIOT U IIEJNOYEH, KauyeCTBEHHbIE
peaklyy Ha KaTHOHBI METAJJIOB).

Pacuérnble 3aaumn.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB 0 HW3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wik 00BEMY OJHOTO U3 YYacTBYIOIIMX B PEaKIMM BELIECTB, pacdE€Thl mMacchl (00bEMa,
KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BELIECTB NUMEET IIPUMECH.

XuMHUS U )KU3Hb

Ponb xuMuu B o0ecriedeHHH 3KOJIOTHYECKON, SHEPreTUYECKON U MUILEBOI O€30MacHOCTH,
pasButuM MeauuuHbl. [IOHATHE O Hay4HBIX METOJAX IIO3HAHUS BEIIECTB U XUMHUUYECKUX
pEaKUHid.

[IpencraBnenuss 00 OOMKMX Hay4yHbIX NPUHLHUIAX [POMBIIJICHHOTO MOJYYEHHUs
BAKHEMIIMX BEILECTB.

UYenoBek B MHpe BEIIECTB M MAaTE€pPUANOB: BAKHEUIHME CTPOUTENIBHBIE MaTEpHUalbl,
KOHCTPYKLMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KEpaMHKa, MaTepuaibl sl 3JIEKTPOHUKH,
HAaHOMATEPHUAJIbl, OPraHUIECKHE U MUHEPATbHBIC yI00pEHHUS.

XUMHSI U 3J0pOBbE 4YEJIOBEKA: NMPAaBHJIA HMCIOJIB30BAHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuia 6€30MaCHOrO UCTIOIB30BAaHU MIPENapaToB OBITOBOM XUMHUH B TOBCETHEBHOM KU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzarust MeXpeIMETHBIX CBSI3EH MpU U3YYCHUU OOIIEH U HEOPraHWYECKOW XMMHUH B
11 xmacce oCyIIecTBIIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH,
TaK W MOHATHH, SBJSIFONIUXCS CUCTEMHBIMM JUIS OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
LHKIIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATUS: HAy4dHbI (akT, TUIOTE3a, 3aKOH, Teopus,
aHalM3,  CHUHTE3,  KiacCUpUKauus,  MNEePUOJUYHOCTb,  HAOJIOJEHUE,  DKCIEPHUMEHT,
MOJEIIMPOBAHNE, U3MEPEHUE, SABICHUE.

®usuka: Marepus, dSHEpPrus, macca, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, W3O0TOII,
PaANOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUl YpOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHoe
COCTOSIHME BEILECTBA, (PU3NUYECKHUE BEIMYMHBI U €IMHULIBI UX U3MEPEHHSI, CKOPOCTb.

Buonorusi: kierka, opraHm3M, SKocHcTeMa, Ouochepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHU3Me.

I'eorpadusi: MuHepasbl, TOPHbIE TOPOIBI, TOJIE3HbIE UCKONIAEMbIE, TOIUIMBO, PECYPCHI.



TexHomorus: XUMHUYCCKas MMPOMBINIIICHHOCTD, MCTAJUTyprusd, IMPpOU3BOACTBO

CTPOUTCIIbHBIX MaTcpuraioB, CEIBCKOXO3HCTBEHHOC MpoOn3BOACTBO, numicBas
IIPOMBIINIJIEHHOCTD, (bapMaHeBTI/I‘ICCKaH MMPOMBIINIJICHHOCTB, IIPOHU3BOACTBO KOCMCETHUUYCCKHUX
npenapaTtoB, MPOU3BOACTBO KOHCTPYKHHUOHHBIX MATCPUAJIOB, 3JICKTPOHHAA HNPOMBIIIICHHOCTD,
HaAHOTCXHOJIOTHH.

Yuer paboyeil nporpaMmMbl BOCIIMTAHUS

Peanuzanus BocuTaTeILHOTO IoTeHIuaaa ypoKOB XUMHUHU IMPEAYCMATPUBACT:

1.

MaxkcumanbHOe HCIOJIb30BaHUE BOCIHUTATENIBHBIX BO3MOXHOCTEH CO/Ep)KaHUS y4eOHOTO
npeaMera «XuMus» A GopMHpOBaHHUS y OOYYAIOIIMXCS POCCUUCKUX TPATUIIMOHHBIX
JTyXOBHO-HPAaBCTBEHHBIX U COLMOKYJIBTYPHBIX IIEHHOCTEH, POCCHUMCKOr0 HCTOPUYECKOTO
CO3HAHUS HA OCHOBE HCTOPUYECKOI'O TMPOCBELICHHS; I0J00DP COOTBETCTBYIOIIETO
COJIep)KaHUsl YPOKOB, 3aJaHUil, BCIIOMOTraTelIbHbIX MaTepUalioB, MPOOJIEMHBIX CHUTYyalUl
TUTSL 00CYKIICHUI;

BxnroueHue 1eneBbIX OPUEHTHUPOB PE3YNbTATOB BOCHUTAHUS, UX YYET B ONpPEACIICHUU
BOCIIUTATEIbHBIX 337a4 YPOKOB, 3aHITHI;

Bxntouenue B copepikaHHE YpOKOB MPa3JAHUYHBIX U MaMSITHBIX JaT B COOTBETCTBUM C
KaJIeHJAapHbIM IIJIAHOM BOCIIUTATEIbHON PabOThI;

Bre100p METO0B, METO/IHMK, TEXHOJIOTHUH, OKA3bIBAIOIINX BOCIMTATEIHLHOE BO3JICHCTBUE HA
JUYHOCTh B COOTBETCTBUM C BOCIUTATEIBHBIM HCAJIOM, LIEJIBIO U 33Ja4aMH BOCHHUTAHMUS,
L[eJIeBBIMU OPUEHTHPAMU PE3YyIbTaTOB BOCIIUTAHHUS;

[TpuBneueHne BHUMaHUA OOydYaIOIUXCS K [IEHHOCTHOMY aCHEeKTy M3y4aeMbIX Ha ypOKax
MPEeIMETOB, SIBICHUN M COOBITUN, WHUIMUPOBAHUE OOCYXKIIEHUH, BHICKA3bIBAHUI CBOETO
MHEHHUS, BBIPAOOTKH CBOET0 JIMYHOCTHOI'O OTHOIIEHUS K U3y4aeMbIM COOBITHSM, SIBICHUSAM,
aULaM;

[IpumeHeHne UWHTEpaKTHBHBIX (QopM  y4eOHOM pabOTbl —  MHTEUIEKTYalbHbIX,
CTUMYJIUPYIOUIUX MO3HABATEIbHYI0 MOTUBALIMIO, UTPOBBIX METOJMK, AUCKYCCHH, NAIOIINX
BO3MOYXHOCTh MTPHUOOPECTH OMBIT BEJACHUS KOHCTPYKTUBHOTO JAMAJIOTa; TPYIIIOBONA pabOThL,
KOTOpasi yYUT CTPOUTh OTHOIICHUS U JAEHCTBOBAaTH B KOMaHJE, CIIOCOOCTBYET Pa3BUTHIO
KPUTUYECKOTO MBILUICHUS;

[loOyxnenue oOydarommxcsi coOMoAaTh HOPMBI TOBEJIEHHUS, IMpaBuja OOILIEHUS CO
CBEPCTHHKAMH W TIEJaroTMYECKUMH pPa0OTHUKAMH, COOTBETCTBYIOIHE Ykiany MBOY
«Kapnoropckass CIII Nell8», ycraHoBiIeHHME U TOIACPKKY JT0OPOXKEIATSIBHON
aTMOC(epHI.
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KOJIMYECTBO HACOB 34 2 3

I10 ITIPOT'PAMME




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
Ne ara u@posbie
n/n Tema ypoxa Bcero Konrponbnbie | IMpakririeckie f3yqe}mﬂ :)Iﬁ[c)l;l;onaTeanme
padoThbI padoTsbI pecypenI
1 IIpenmeT OpraHu4ecKoi XuMuH, eé 1
BO3HMKHOBEHUE, PA3BUTHE U 3HAUYCHHE
Teopust cTpoeHHs OPraHUYECKUX
2 coenuHenuit A. M. Bytneposa, eé 1
OCHOBHBIE TOJIOKEHUS
[Ipencrasienue o K1accuPUKAITUN
3 opraHnueckux BemiectB. HomeHnknartypa 1
(cuctemaTuveckas) ¥ TPUBHATbHBIC
Ha3BaHUs OPTaHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTHYECKHH Psifl
5 Mertan u 3TaH — npocTeume 1
IPEJICTaBUTENH aJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 OTUJIEH U IPONUJIEH — MPOCTEUIINE 1
MPEICTAaBUTENH aJIKEHOB
8 [Tpaktueckas padora Ne 1. «Iloxyuenue 1 1
ATUJICHA U U3yYEHUE €ro CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MeTmioytaauen-1,3. [lomydenue 1
CHHTETUYECKOTO KaydyKa U PEe3UHBI




AJIKMHEL: cOCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUN pAll. ALIETHIEH —
MPOCTEUILNN MPEJICTABUTEIb AJIKUHOB

11 Bbruncnenus no ypaBHEHUIO XUMHUECKOM
peakuuu

12 Apenbl: 6eH3011 U TOIyo. TOKCHUYHOCTh
apeHoB

13 ['eHeTHueckas CBs3b YII€BOJOPO/IOB,
NPUHAAISKAIIMX K pa3IMYHbIM KJ1accam
[TpupoiHbIe HCTOUYHUKH YTIEBOIOPOAOB:

14 IPUPOJIHBIN ra3 U NOMYTHHIE HEPTSIHBIE
ras3pl, He()Tb ¥ MPOJYKTHI €€ mepepadoTKu
[TpupoiHbIe HCTOYHUKH YTIEBOIOPOAOB:

15 MIPUPOJIHBINA Ta3 U MOMYTHBIC HEDTIHBIC
ra3el, HeThb ¥ MPOIYKTHI €€ epepadoTKN

16 KonTponbhas pabota mo pazaeny
«YTIeBOIOPOIBDY

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METAHOJI ¥ 3TaHoJ1. BomopoiHas cBsi3b

18 MHOroaTOMHBIE CIIUPTHI: STHIICHTIIUKOIb 1
[JIMLEPUH

19 DeHOoJI: CTPOCHHUE MOJIEKYIbI, PU3NYECKUE
U XUMUYECKUE CBOMCTBA, IPUMEHEHUE

20 Anpaeruasl: GopManbaeTua u
aneTanbaerul. AeToH

21 OnHOOCHOBHBIE MpeeNibHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbHHAas U YKCyCHas

22 [TpakTueckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHUCTIOTBI»

CTCapI/IHOBaH " OJICMHOBAs1 KMCJIOTHBI, KaK

23 NPEJCTaBUTENN BBICHIMX KapOOHOBBIX
KHCJIOT

24 Mbl1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeCTBHE
CrnoxHble 3(hupbl KaK MPOU3BOIAHbIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢pUpoB

26 JKupsl: runponus, IpuUMeHEHHeE,
Ourosoruveckas poJib KUpPOB
YTraeBoabl: COCTaB, KJIACCH(PHUKALINS.

27 BaxHeiimme npeacTaBuTenu: riroKko3a,
bpykTO3a, caxaposa

)8 Kpaxmain u memnosno3a Kak mpupoIHbIe
HOJIMMEPHI
KonrtponbHas pabota no pasaeny

29 «Kucnopozacoaep:xaiye opraHn4eckue
COCITMHEHUS

30 AMUHBI: METUJIAMUH U aHWIHH
AMMHOKHUCIIOTHI KaK aM(pOTEpHbIE

31 OpTraHUYECKHUE COSTUHEHUS, X
6uonornyeckoe 3HaueHue. Ilenrtuas

32 benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHHUS

33 OCHOBHBIE OHATHS XUMHUHU
BBICOKOMOJIEKYJIIPHBIX CO€MHEHUN

34 OCHOBHBIE METOBI CHHTE3A




IInacTmaccel, KaydyKkd, BOJIOKHA

BBICOKOMOJICKYJIIAPHBIX COCHHHGHHﬁ.

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKHUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypamus aTOMOB

Ilepunonnueckuii 3akoH u [lepuonnueckas
CHUCTEMA XMMHUYECKHX d51eMeHToB /[]. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XHUMHYECKHUX 3JIEMEHTOB M UX COEIUHEHMH T10
rpymnmnaM v nepuojam. 3HauyeHue
MIEPUOTNUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB J[.M. Menaeneena B
Pa3BUTUHU HAyKU

CrpoeHue BemecTBa. XuMU4ecKas CBs3b, €€
BUJIbl; MEXaHU3MBbI 00Pa30BaHUs
KOBAJICHTHOM CBA3U. BopoponHas cBs3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJIAPHOT'O U HEMOJIEKYJIIPHOTO
CTPOEHUs

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
HctrHHBIE U KOJUIOUIHBIE PACTBOPBL.
MaccoBas 10715 BellleCTBa B pacTBOPE




Kiaccudukamnus 1 HOMEHKIaTypa
HEOPraHWYECKUX COeMHEHN. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JIMUYHbBIX
KJIacCOB

Knaccudukanus XuMH4ecKUx peakiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUU.
3aKOH COXpaHEHUS MACChI BEIIECTB; 3aKOH
COXpaHEHU U IIPEBPAIIECHNS JHEPTUU IIPU
XUMHUYCCKUX PCAKIUAX

Ckopoctb peakiun. O0paTuMble peakiuy.
XHUMUYECKOE pAaBHOBECHE

10

[IpakTrueckas padora Ne 1. «Bnusiaue
pa3MyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakLum»

11

DnexrpoiauTHdeckas gucconuanys. [ToasTue
0 BoJiopoHOM Tokazarene (PH) pactBopa.
Peakuu nonnoro oomena. ['maponus
OpPTraHUYECKHUX U HEOPraHMUYECKUX BEIIECTB

12

OKHUCITUTENFHO-BOCCTAHOBUTEIILHBIC
peaxmun. [lonsiTre 00 anexTponmse
pacIyIaBoB U paCTBOPOB COJIEH

13

KonrpossHas padota no pazaeny
«TeopeTndeckrie OCHOBBI XUMUM

14

Mertaubl, ux nosioxenue B [lepuoguueckoit
CUCTeME XUMHUYeCKux 3reMenTos /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O01Me pu3ndecKue CBOMCTBa
METaJUIOB




15

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHNH METaJIOB

16

XHUMHYECKHE CBOMCTBA BaXKHECHIITNX
METaJUIOB (HaTpUH, Kajaui, KaJablUui, MarHuii,
ATFOMUHHI) U UX COCIMHCHHUH

17

XVWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U UX
COEeIMHEHUN

19

[Tpaktrueckas padota Ne 2. "Pemenue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«MeTtamib»"

20

Hemeramiel, BX MOJIOJKEHUE B
[Tepuoanueckoil cucreMe XMMUYECKUX
anemenToB 1. . Menneneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

du3nyeckue cBoOiCTBAa HEMETAJIOB.
AtoTponus HEeMeTauIoB (Ha IpuUMepe
KHCJIOpoJia, cepbl, hocdhopa u yriaeposa)

22

XHUMHUUYECKHE CBOMCTBA IaJIOTEHOB, CEPHI U UX
COCIMHEHUN

23

XuMHYEeCKHe CBOMCTBA a30Ta, (hocodpa u ux
COCIUHEHNN

24

XHUMHYECKHE CBOMCTBA YIIIEpO1a, KPEMHHUS U
HUX COeIUHEHUN

25

[TpumeHeHre BaXXHEUIIINX HEMETAUIOB U UX
COCIUHEHNN

26

O06001IEHHE U CUCTEMATU3ALMS 3HAHUMN 110




TteMe «Hemeramisy. Belancnenus mo
YpaBHEHUSIM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHUYECKUE PACUETHI

IIpaktuyeckas padora Ne 3. «Pemenune

27 AKCTIICPUMEHTAIBHBIX 33124 110 TEME 1
"Hemeramnsr'"»

28 KonTponbHas pabora no temam «MeTtasuibi» 1
n «HemeTranab

29 Heoprannueckue u opraHnueckue KUCIOTHI. 1
Heoprannueckue u opraHm4ecKue OCHOBAHHMSI
AmpoTepHBIC HEOPTaHUIECKUE H

30 opranmyeckue coequHeHus. ['enernyeckas 1
CBSI3b HEOPTaHUYECKUX U OPTAaHUYECKUX
BEIIECTB
Ponb xuMum B oO6ecriedeHnH SKOJIOTHISCKOM,

31 JHEPreTUYECKON U MHIIEBOI 0€30MacHOCTH, 1
Pa3BUTUU MEAHUIIMHBI
[IpencraBneHust 06 0OMMX HAYYHBIX

32 MIPUHITUTIAX TIPOMBIILICHHOTO MTOTYYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpE BEILECTB U MAaTEPHAIIOB

34 XUMHSI ¥ 370pOBBE YEIIOBEKa

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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