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MHNOSACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o XMMHUM Ha YpPOBHE CpEOHEro oOIero ooOpazoBaHus pa3padoTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanum B Poccuiickoii
Odenepanum», TpeOOBaHWN K pe3ylnbraraM OCBOcHHS (emepanbHOW  00pa3oBaTeIbHOU
nporpaMmsl cpeaHero obmero oopazoBanus (POII COO), npencraBneHHbix B PenepalibHOM
rocygapcTBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yaeOHOTro mpeaMmera «XUMHS» B 00pa3oBaTelNbHBIX OpraHu3anusx Poccuiickoit denepanuu,
peann3yoImMx OCHOBHBIE 00pa30BaTeIbHBIE TPOTPAMMEI, U OCHOBHBIX MMOJIOKeHHH «CTpaTrerun
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3pabdOTKe MporpamMMbl 10 XHMHH, K ONpEIeNIeHHIO oOmen
CTpaTeru OOydYeHHsI, BOCTIUTAHUS W PAa3BUTHsI OOYYAIOUINXCS CPEICTBAMH YU4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYyalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepxaHHs, pe3yabTaToB OOy4eHUs H
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BHIITYCKHUKOB.

XuMmudeckoe o0pa3oBaHHE, IMOJy4aeMO€ BBIMYCKHHUKaMH  0O0IIeo0pa3oBaTebHOM
OpraHM3aliy, SBISIETCd HEOTbEeMJIEMOM 4acThlo UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STalloM peaju3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTCs MO3HAHMs 3aKOHOB MPHUPOJIbI, (JOPMUPOBAHUS MUPOBO33PEHUS U OOMIEH KyJIbTYphI
YelioBeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
pUpoAHOH cpeze. Peanusyercs xumuueckoe oOpazoBaHue 0Oy4yaroNIMXcs HA YPOBHE CPEIHEro
oOuiero oO6pazoBaHusl CpeACcTBaMH y4eOHOro mpeamera «XUMHS», COJACPKAHUE U MOCTPOCHUE
KOTOPOTO OIpeNeieHbl B MpoTrpaMMe IO XUMHUU C Y4E€TOM CHEHU(PUKHA HAyKH XHMUHU, €&
3HAYEHUS B TIO3HAHUU MPHUPOJBI U B MaTepUATBHOMN KU3HU OOIIECTBA, a TAaKkKe ¢ y4E€TOM OOIIMX
1enei ¥ MPUHIMUIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHME CHCTEMbI CPEIHEro OOIIero
obpazoBanus B Poccuiickoit denepanuu.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0COOYI0 pOjib B COBPEMEHHOMN
LUBWIN3ALMY, B CO3JJaHMM HOBOWM 0a3bl MaTepualbHOW KylbTypbl. OHa BHOCHUT CBOH BKJIaja B
(dbopMupoBaHHE PAIMOHAIBHOIO HAYYHOTO MBILUIEHUS, B CO3JJaHHUE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpE KaK O €AUHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUHU
Ha OCHOBE MOHMMAaHMs BELIECTBEHHOTO COCTAaBa OKPYXKAIOIIEro MUpPA, OCO3HAHUS B3aUMOCBS3H

MCKIAY CTPOCHUEM BCIICCTB, UX CBOMCTBAMH M BO3MOXKHBIMHU 00JIaCTSIMU IMPUMCHCHMUI.



TecHO B3aMMOJEHCTBYS C€ JPYITMMH €CTECTBECHHBIMM HAyKaMHM, XHMHS CTaja
HEOTHEMJIEMOH YaCThbI0 MHPOBOM KYJIbTYphl, HEOOXOJMMBIM YCIOBHEM YCIICIIHOTO TpyAa U
KU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHMs KaK HayKa CO3MJATellbHasA, KaKk Hayka
BBICOKMX TEXHOJIOTH HaIllpaBlieHa Ha PEUICHHE TII0OATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BHTHUS
YeIIOBEYCCTBA — CHIPbEBOM, DHEPIeTHYECKOM, IHINEBOM, 3KOJOTHYECKONH OE30TacHOCTH U
OXpaHbl 3J0POBBSL.

B cootBerctBUM € 0OOIIMMHU LENAMU U NPUHLMIIAMU CpEIHEro oO0IIero odpa3zoBaHUS
conepkanue npeamera «Xumus» (10—11 kmacesl, 6a30BbIi ypOBEHb W3YUEHHUS1) OPUEHTHPOBAHO
MPEUMYILIECTBEHHO Ha OOILEKYJIbTYPHYIO MOATOTOBKY OOYyYaromMXcsi, HEOOXOIUMYIO UM JUIs
BBIPA0OTKHM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOUEHHUS B KHU3Hb COLMYMa,
MIPOJIOJIKEHHSI 00pa30BaHUs B Pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMIOCPEACTBEHHO C XUMUE.

CocrapnsromiuMu  ipeaMeTa «XUMHS» SBISIOTCS 0a3oBble Kypcbhl — «OpraHuueckas
xuMus» U «O011as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HaHUM MO0 HEOPraHUYECKONH XMUMHHU (C BKIIOUEHUEM
3HaHUW U3 OOIIEeH XMMHH) U OpraHndeckoil Xxumuu. @opMUPOBaHUE TAHHOW CHCTEMbI 3HAHUMN
IPU HU3Yy4EHUHU MpeaMeTa 00ecreurBaeT BO3MOXHOCTb PACCMOTPEHHs BCETO MHOIooOpasus
BEIIECTB HA OCHOBE OOLIMX NOHATHUH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa conepxanusi KypcoB — «Opranuueckast Xumusi» 1 «OO011as 1 HeopraHuuecKkas
XUMUsD» ¢(hOPMUPOBaHA B MPOrpaMMe 10 XMMHHM Ha OCHOBE CHCTEMHOIO MOJXO0Ja K W3YYEHUIO
yuyebHOro marepuaia U OOycIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XWMHUHU BeUIECTBa
paccMaTpuBarOTCA HAa ypOBHE KJIACCHYECKON TEOPUM CTPOCHHS OPraHMYECKMX COCIUHEHUH, a
TaK)K€ Ha ypOBHE CTEPEOXHMHUYECKUX M DJICKTPOHHBIX IMPEACTaBICHUM O CTPOCHUM BEIIECTB.
CBeneHus 00 u3y4aeMbIX B Kypce BELIECTBaxX JAIOTCA B PA3BUTUU — OT YIUVIEBOAOPOAOB [0
CJIO)KHBIX OHMOJIOTMUECKH AaKTUBHBIX COEIMHEHMH. B Kypce opraHmdeckoil XMMHUU MOJIy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOILEro oOpa3oBaHHs IE€pPBOHAYAIbHbIC
IIPEJCTABICHNUS O XUMUYECKOH CBA3M, KIacCU(PUKALIMOHHBIX PU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKOHN pEaKL1u.

ITon HOBBIM yIJIOM 3peHHs B HpeaMeTe «XuMHs» 0a30BOTO YPOBHS pacCcMaTpUBAETCs
U3yYeHHBIH Ha YpPOBHE OCHOBHOTO o0OImIero o0pa3oBaHMs TEOPETHUECKU MaTepuan u
(aKTOJIOTMUECKUE CBEJICHUS O BEIECTBaX M XMMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHuyeckas XUMHUs» OOyJaroIIUMCs MPEIOCTaBISIETCS BOZMOKHOCTh OCO3HATh

S3HAYCHUC TMCPpHOAUYCCKOI0 3aKOHa C OGIJ_ICTCOpCTI/I‘-ICCKI/IX n MCTOAOJOIMYCCKUX HO3PII.[PII>1,



riy0ke TMOHATh HCTOPUYECKOE M3MEHeHHe (YHKIMH 3TOro 3aKoHa — OT 00oOmiaromen o
OOBSICHAIONIEH U IPOTHO3UPYIOLICH.

Enunas cucrema 3HaHUK O BaXKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX U
MPUMEHEHHH, a TAKXKE 0 XUMUYECKUX PEaKIHIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsercas B Kypcax 10 wum 11 KimaccoB 3ieMEHTaMM  COJIEp)KaHUS, HMEIOLUMU
KYJIbTYPOJOTHYECKMM M NPUKIAAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHUMAaHUIO
B3aMMOCBSI3M XUMHUHU C JPYTMMHU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIBHOU W
MPaKTUYECKON JEsITeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAXKEHHUS K IpOIEcCy
TBOPYECTBA B OOJACTH TEOPHH M MPAKTHUSCKUX MPHIOKECHUH XUMHUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHUPOBATHCSI B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICTHBATh HHMOOPMAIMIO U MPUMEHSATh €€ JUIS TOTIOJHEHUs 3HAHUH, pelIeHUs
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIE0BATEeNbCKUX 3a7ad. B 1enomM coaepkaHue
yaeOHOro npenMera « XUMUsS» JaHHOTO YPOBHS M3Yy4EHHUS] OPUEHTHPOBAHO Ha (OPMUPOBAHHE Y
o0yyaronmxcss MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (QHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaJIbHOE €MHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, MIO3HABAEMOCTh MPUPOIHBIX SBIECHUN MyTEM dKCIIEpUMEHTa
U pelIeHHs] MPOTHUBOPEUHI MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU IMPEANOCHUIKAMH,
OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX MPOOJIeM, a Takke Mpobiem cOepekeHus
SHEPreTHUYECKUX PECYpPCOB, ChIPbsl, CO3JaHHsI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mnnane pemienust 3amay BOCIUTAHUS, Pa3BUTHUS W COLMAIM3ALUU OO0YyJaroIIUXCS
MPUHATBHIE MPOTPAMMOM MO XUMHUHU MOJXOAbI K OINPEACTCHHUIO COJEp)KaHUS M TMOCTPOCHUS
mpeaMeTa mperycMaTpuBaioT (OpPMHpPOBaHHE YHUBEPCATbHBIX YyYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUEHUE U1 PA3IUYHBIX BUJIOB JCSITEILHOCTH: PEUICHHS TPoOieM, MOUCKa, aHaTu3a U
00paboTkn wHGMOpPMAIUK, HEOOXOMUMBIX [UII TPHOOPETCHHS OMbITa MPAKTUYECKOW U
HCCIIEeIOBATENIbCKON A TeTbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MIO3HAHUU XUMUHU.

B mpakTuke npenojaBaHus XUMUU Kak Ha YpOBHE OCHOBHOTO 00IIero oOpa3zoBaHus, TaK
U Ha YpOBHE cpeaHero o0mero o0pa3oBaHUsA, MPU ONPEAETCHUH COJIEep>KaTeIbHON
XapaKTePUCTUKHU [eNiell M3y4eHHs IMpeJMeTa HampaBiICHHEM I[EePBOCTEIEHHOW 3HAYUMOCTU
TPaAMLIMOHHO Tpu3HAETcss (OPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOT'0 €CTECTBO3HAHM, MPAKTUYECKOW JEATENbHOCTH 4YellOBeKa M Kak OJHOro U3
KOMIIOHEHTOB MHpPOBOU KylIbTyphl. C METOAMYECKOW TOYKM 3pEHUs TaKOW TMOAXOd K
OTIpeJICNIEHUIO 1eNIel 3YUeHUs IIPeIMeTa SIBISIETCS BIOJTHE ONIPAaBAaHHBIM.

CornacHo JaHHOW TOYKE 3PEHHUs TTaBHBIMH IENSIMH HM3YYEHHUs TpeaMeTra «XuMus» Ha

6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



. (hopMHpOBaHHE CHUCTEMBI XMMHYECKHX 3HAHWN KaK BKHEUIICH COCTABJISIOIICH
€CTECTBCHHO-HAYYHOH KApTUHBI MHpPA, B OCHOBE KOTOPOWM JIekKAT KIIIOYECBBIC IOHSTHS,
(dyHIaMEHTaIbHBIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE SI3bIKAa HAYKHU, YCBOCHHE M MOHUMAHUE
CYIITHOCTH JIOCTYITHBIX 000OIICHHI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHUE C UCTOPHEH
WX Pa3BUTHS U CTAHOBJICHUS;

. (dbopMupoBaHWE W PA3BUTUE MPEICTABICHWA O HAYYHBIX METOJAaX ITO3HAHUS
BEIIECTB U XUMHUYCCKUX PEAKIHA, HEOOXOAUMBIX I IPUOOPETCHUS YMEHHI OPUCHTUPOBATHCS
B MHUpPE BEIICCTB M XHUMHYCCKUX SIBIICHUH, UMEIOIINX MECTO B TPHUPOJIE, B MPAKTHUECKON W
TOBCEIHEBHOM KU3HH,

° pa3BUTHE YMEHHH M CIOCOOOB JICATEIHHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U
OOBSICHEHUEM XUMHUYECKOTO DKCIEPUMEHTA, COOIIOIEHUEM TpaBuUil 0€30MacHOTO OOpalieHus ¢
BEIECTBAMHU.

Hapsimy ¢ atuM, coneprkaTellbHas XapaKTepUCTUKA TIeNIel U 3a71ad U3y4eHHs MpeMeTa B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA H CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPHTETAMHU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B MpENOJaBaHUW XWMHH B OOJbIIEH
CTeneHW OTHAETCS TPEANOYTCHUE TMPAKTHYECKONW KOMIIOHEHTE COJIepKaHUsl OOydeHHS,
OPMEHTHPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTeIbHON  OpraHMU3allnHy,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu U
YMEHHUSMH aKTUBHOTO TIOJIyUYEHHUS 3HAHUM W TMPUMEHEHUS MX B PEabHOM >KU3HU IS PEIICHHS
MPaKTUYECKUX 3aJ1a4.

B cBsa3u ¢ oTMUM mnpu u3ydeHHH TpeaMeTa «XUMHUS» JIOMUHHPYIOIICE 3HAYCHHE
MPUOOPETAIOT TAKKE 1SN U 3a/1a49H, KaK:

aganTamus  OOydyaromuXCcs K  YCJIOBUSAM JWHAMHUYHO  Pa3BHBAIOIIETOCS  MHpa,
dbopMHUpOBaHHE WHTEIUIEKTYyaJdbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K camMoo0Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBanre y oOydaroUIMXcs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHIA),
MMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPooOiieM,
MOUCKa, aHanmM3a W o00paboTku uHPOpMAIMK, HEOOXOTUMBIX Ui TPUOOPETEHHUS OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe A OLIEHKH C
MO3UIUI PKOJIOTUYECKOI O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MTPOIIECCOB
Ha OpPraHH3M 4YeJIOBEeKa U MPHUPOJIHYIO CPEy;

pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUIEKTYAILHBIX U TBOPYECKUX CIIOCOOHOCTEMH

O6y‘IElIOH_II/IXC$Ii CIIOCOOHOCTH CaMOCTOSITENIHHO HpI/IO6peTaTB HOBBIC 3HaHHMA II0 XHMHH B



COOTBETCTBUH C KU3HEHHBIMU MMOTPEOHOCTSAMU, UCTIOIB30BaTh COBPEMEHHBIE HH()OPMAIIHOHHBIE
TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MOMYISIPHON MHPOPMALUN XUMHYECKOTO
COJICpKAHUS;

dbopmMupoBaHHe M pa3BUTHE Yy OOy4alOMIMXCS AacCOIMATUBHOTO M JIOTUYECKOTO
MBIIUICHUS,,  HAOJOJATENbHOCTH, COOpPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE  OCOOEHHO
HEOO0XOAMMBI, B YaCTHOCTH, NP TUIAHUPOBAHUH U TIPOBEICHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOy4aromuxcs YOeXIEHHOCTH B TYMaHHCTHYECKOH HAampaBICHHOCTH
XUMHHM, €€ BaXHOM pOJIM B  pElIeHWH TIJI00albHBIX MpPOOJIEM  pPAlMOHAIBHOTO
MIPUPOJIOTIONIF30BAHNS, TOMIOJHEHHUST JHEPreTUYECKUX PECYpPCOB W COXPAHEHHUs MPHUPOTHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOUICHHS K TMPHPOJIE U CBOEMY
3JI0POBBIO, & TAK)KE MPHOOPETEHUS OIBITA MCIIOJIL30BAHMS MTOJyYCHHBIX 3HAHUH JUTS TP AHSATHS
I'PaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B yduebHOM mane cpemHero o0miero oOpa3oBaHus MPEAMET «XUMH» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaIMEeTHOH o0macTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee 9rcno 4acoB, OTBENEHHBIX IS U3YYCHHS XHUMHH, Ha 0a30BOM YpOBHE CPEIHETO
obmero obpazoBaHusi, cocraBiser 68 vyacoB: B 10 kmacce — 34 vaca (1 gac B Hegemo), B 11

knacce — 34 vaca (1 gac B Hezemio).



COILEP KXAHUE OBYUYEHUA

10 KIIACC

OPTAHUYECKASA XUMUSA

TeopeTrudeckne 0CHOBbI OPraHUYECKOH XUMHHU

[Ipeamer oprannueckoit XuMuu: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUYCHUE B MOJyYECHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrieposa,
e€ OCHOBHBIC TMOJIOKCHUSA. CTPYKTypHBIE (OPMYIBI OPraHUYECKUX BEMIECTB. | omoJorus,
n3oMepusi. XUMHYECKasi CBA3b B OPraHUYECKUX COCIMHEHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o  kjaccUpUKAIMM  OpPraHUYECKHX  BemiecTB.  HomeHkmnaTypa
OPraHWYECKUX COCAMHEHUW (cUCTeMaTH4ecKas)) U TpPUBHAIbHBIE Ha3BaHUS BaKHEHIINX
MPEACTaBUTENCH KIACCOB OPraHMYECKUX BEIIECTB.

DKCNepUMEHTATBHBIE METOIbI U3yUEHUSI BEIIECTB M MX MPEBpAIICHUI: 03HAKOMIICHHUE C
o0pasramMu OpraHMYeCKUX BEIIECTB M MaTepuallaMd Ha UX OCHOBE, MOJEITUPOBAHHE MOJIEKYIT
OpPraHWYECKUX BEIIECTB, HAOMIOJEHWE W OMHCaHWE JCMOHCTPAIIMOHHBIX OMBITOB TIO
MPEBPAICHUIO0 OPraHUYECKUX BEIECTB NMPU HArpeBaHWM (IUIaBJIeHHEe, OOYTIIMBaHUE W TOPEHHE).

YraeBoaopoabl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKHI psAn. MeTaH W 3TaH — OpOCTEHIIne
MIPE/ICTaBUTENIN aJIKaHOB: (pU3Mueckue M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus u
TOpeHUs ), HaX0XkK/IeHUE B IPUPO/Ie, MOTYyUeHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKHUM psil. DTUIIEH U MPOMUIIEH — MPOCTEUIIIHNE
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, TUIPATALlUN, OKHCICHUS U MOJIMMEPHU3aLliN), TOJIy4eHUE U PUMEHEHHUE.

Anxamuensl: OyragueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEUITNE XUMHYCCKHE
cBOICTBa (peakus noauMepusanun). [lonydenne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKHM psia. ANETUleH —
MPOCTEHIINI TPECTaBUTENb AIKMHOB: COCTaB, CTPOCHHUE, (pU3HUecKre U XUMUUYECKUE CBOWCTBA
(peakuuu rUAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), IOTYyISHHUE U IPUMEHEHHE.

Apenbl. beHzon: coctaB, crpoeHue, (pu3nUeckue W XUMHUYECKHE CBOMCTBa (peakuuu
raJjOreHUPOBaHUSI U HUTPOBAHMUS), MOJy4YE€HUE U TNpPUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuyeckue u xumuieckue ceolcmea (PeaxKyuu 2aio2eHupo8anus U HUMpOB8aHus), noaydexue u
npumenenue. 'TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMHI K pa3JIMYHbIM KJlaccam.

[IpupoaHbie UICTOYHUKH YTIeBOAOPOa0B. [IpupoaHbIil ra3 u momyTHEIE HEPTSIHBIC Ta3bl.

Hedpts u e€ mnpoucxoxnaenue. CrocoObl mnepepaboTkM He(TH: TEeperoHkKa, KpEeKUHT



(TepMHUYECKH, KaTaTUTHUECKHi ), mupoam3. [IpoaykTsl nepepaboTku HeTH, UX TPUMEHEHHE B

IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroJib U MPOAYKTHI €ro NepepadboTKH.
OKCIepUMEHTAJIBHBIE METO/bl U3YYEHHUS! BEUIECTB U UX MPEBPAIICHUN: 03HAKOMIIEHHUE C

o0pa3maMu 1mIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «Hedte» n «YTomp», MoaennpoBaHue

MOJIEKYJI YIJIEBOJOPOJIOB U TaJOr€HONPOU3BOJHBIX, IMPOBEICHUE MNPAKTUYCCKON pPabOTHI:

IIOJIy4Y€HUE 3TUJICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnble 3amaum.

Borunicnenuss mo ypaBHEHMIO XMMMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTa peakUuu IO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WJIM POAYKTOB PEAKIIUHN).

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs

[IpenenbHble ONHOATOMHBIE CHOMPTHL. MeETaHON W 3TaHOJ: CTpoeHHe, (U3NYECKHe U
XMMHUYECKHE CBOWMCTBA (pEakUUU C aKTUBHBIMU MeTaJlJlaMH, T'aJJOT€HOBOJOPOJaMH, TOpPEHHE),
npuMeHeHne. BoaopoaHelie CBSA3M MEXKLy MOJIEKyJIaMu CIIUPTOB. [leificTBre MeTaHOIa U 3TaHOJIa
Ha OpraHHU3M 4YeJIOBeKa.

MHoroaToMHble CHHUPTHL. OTHIEHIVIMKOJIb W TJIMLEPHH: CTpoeHHe, (U3UYECKUEe U
XMUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO IIETOYHBIMU METAJJIaMU, KAUeCTBEHHAs Peakius Ha
MHOTOATOMHBIE CHUpThI). JleiicTBHe Ha opraHu3M uesjoBeka. [IpuMeHeHHWe TiulepuHa |
STUJICHTJIUKOJIS.

@DeHo: CTpOeHUE MOJIEKYNbI, (U3NYecKHue M XHMUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue ¢geHoua.

Anbrerunpl U KemoHvl. DopManbAeruj, aleTalbleruja: CTpoeHue, (usnueckue Hu
XMMHYECKHUE CBOWCTBA (peakiMy OKHUCIIEHHUS U BOCCTAHOBJICHUS, KaYECTBEHHBIC PEaKIUH),
MOJIy4eHUE U IPUMEHEHUE.

OaHOOCHOBHBIE MpeAenbHbIe KapOOHOBBIE KUCIOThL. MypaBbUHAs M YKCYCHAsi KUCIOTHI:
CTpoeHue, PU3nYecKre 1 XUMUIECKHe CBOMCTBA (CBOICTBA, 00IIME AJIs KJlacca KUCIIOT, PeaKIus
sTepuduKanmm), MoJiydeHHe U mnpuMeHeHue. (CTeapuHOBas M OJICMHOBas KHUCIOTHI Kak
MIPEJICTAaBUTENH BBICIINX KapOOHOBBIX KUCIOT. Mbllla KaK COJH BBICIINX KapOOHOBBIX KHCIOT,
UX MOIOIIEE IEHCTBUE.

CrnosxHble 3(Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX A(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. bruosornueckas posib )KHUPOB.

VYrneBopl: cOCTaB, KIAaCCH(PHUKAIUS YTIEBOAOB (MOHO-, TU- U MoJKcaxapuabl). [ moko3a
— MPOCTEUIINHA MOHOCaXapui: OCOOCHHOCTU CTPOEHUS MOJIEKYJbI, (pU3nuecKkre U XUMUYECKHe

CBOMCTBaA (B3aHMOHCﬁCTBHC C TUAPOKCUIAOM MC,Z[I/I(H), OKHUCJICHUC aMMHUAYHBIM PACTBOPOM



okcuna cepebpa(l), BoccTaHoBIEHHWE, OpOKEHHE TIIOKO3bl), HAXOXKIACHHE B MPHUPOJE,
npuMeHeHnue, ouosiornueckas poib. orocunres. Dpykro3a Kak U30MEP IITHOKO3bI.

Kpaxman u neminono3a Kak IpupoaHble nojmMepbl. CTpoeHHe Kpaxmalia U LEUII0I03bl.
duznyeckue U XMMHUYECKHUE CBOICTBA Kpaxmaiia (TUIpoiIn3, KAUeCTBEHHAsl PEAKIMSI C HOJ0M).

OKCliepUMEHTAJIbHBIE METOJIbl M3YyY€HHUsl BEIIECTB M UX IPEBpALICHUN: IPOBEICHUE,
HaOJrOIeHNe W ONHMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIIHPTOB, KayeCTBEHHBIC
peakiuu OJIHOATOMHBIX CIHMPTOB (OKHUcIeHHE 3TaHoja okcujaoMm wmenu(ll)), MHOroaToMHbIX
cnupToB (B3auMojelcTBUe TunuepuHa ¢ ruapokcuaoM Meau(ll)), anbaerumoB (okucieHue
aMMMa4dHbIM pacTBOpoM okcuaa cepeopa(l) u runmpoxcumom wmemu(ll), B3ammopeicTBre
Kpaxmaja C HOJIOM), TMPOBEJACHUE MPAKTHUUECKOW paldOThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHUCIIOTBHI.

Pacuérnble 3amaum.

Borunicnenuss mo ypaBHEHMIO XMMHMUYECKOM peakiuu (Macchl, 00b€Ma, KOJMYeCcTBa
HCXOJHOTO BEIIeCTBa WM NPOAYKTa peakluu IO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIUHN).

A3oTcoepKale OpraHndeckie CoeqMHEHMUS.

AMUHOKUCIOTBl Kak aM(OTepHble OpraHudeckue coefauHeHus. Puznueckue Hu
XMMHYECKHE CBOICTBA aMUHOKHMCIOT (Ha mMpuMepe TIiMLKHA). buonornueckoe 3HaueHue
aMuHOKHCIOT. [lenTumpl.

benku kak mpupo/HbIE BBICOKOMOJEKYISpHbIE coenuHeHus. [lepBuunas, BTOpHUYHAsA U
TpeTHYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBa OENTKOB: TUIPOJIM3, JCHATYpalus,
KaueCTBEHHbIE PEAKIIMH HA OCIKU.

DKClepuMEHTAIbHBIE METOJbl M3y4eHHUS! BEIIECTB U UX IMpEeBpallleHuil: HaOmoaeHue u
ONHCAaHUE JEMOHCTPALMOHHBIX ONBITOB: JEHATypauus OEJIKOB IMpU HArpeBaHUM, LBETHBIC
peakiuu OeIKOB.

BrbicokomoJieKkyJIsipHbIe COeTMHEHH s

OcHOBHbBIE TOHATUS XMMHU BBICOKOMOJICKYJSIPHBIX COCIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPH3aAIH, CPeaHsAs MoyeKyispHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — MOJIMMEPHU3ALUs U TOJUKOHCHCALINS.

OKCIIEpUMEHTANIBHBIE METOABI U3yYEHHS BEIIECTB U MX NPEBPALICHUN: 03HAKOMIIEHHE C
o0Opa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

Me)KHpe,HMCTHLIC CBA3HU.



Peanuzanus MeXnpeaMeTHbIX CBA3EH NMpU U3ydeHUM opraHudeckoid xumuu B 10 kiacce
OCYILIECTBIISICTCSl Yepe3 HUCIOJb30BaHWE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK W
MOHSATUHN, SBJISIOMIMXCSA CUCTEMHBIMU TSI OTJCIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTecTBEHHO-HAYYHbIE TOHSTHS: SBJIEHHE, HAaydyHbId (akT, THIOTE3a, 3aKOH,
TEOpHs, aHauu3, CHHTE3, KIacCUPUKAIUs, TMEePUOJUIHOCTh, HAOIIOJACHUE, W3MEPCHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®dusnka: Mmarepusi, SHEPrus, macca, aToM, OJEKTPOH, MOJICKYJa, JHEPreTUYECKUU
YpOBEHB, BEIIECTBO, TEJO, 00BEM, arperaTHOEe COCTOSIHUE BEIIECTBA, (PU3UUYECKHE BEJIMYUHBI U
€AMHUIBI UX U3MEPEHHSL.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Mme, (POTOCHUHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbL, )KUPBI, (PEPMEHTHI).

['eorpadus: MuHEpaIBI, TOPHBIE TIOPOIBI, TIOJIE3HBIE NCKOTTAEMbIE, TOTLTUBO, PECYPCHI.

TexHonmorusi: mNHIEBBIE NPOAYKTH, OCHOBBI PAIMOHATBLHOTO THUTAHUS, MOIOIIHE
CpelncTBa, JEKapCTBEHHBIE M KOCMETHYECKHE Tperaparbl, MaTepuaabl U3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBILIASA N HEOPTAHUYECKASA XUMUA

Teoperudyeckne 0OCHOBbI XMMHH

XUMHUYECKUN dJIeMEeHT. AToMm. Sapo aroma, H30TOMBL. OJIEKTPOHHAs 000JIOYKa.
DHepreTHYecKue YPOBHH, MOJTYPOBHU. ATOMHBIC OpOUTANH, S-, P-, - ameMeHThl. OCOOEHHOCTH
pacnpeziesieHus: JIEKTPOHOB MO OpOUTAIsIM B aTOMAax 3J€MEHTOB MEPBbIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[lepnognueckuit 3axkoH u Ilepuoaudeckas cucrema XuMHYecKux sieMeHtos JI. .
MengeneeBa. CBs3b NEpUOAMYECKOro 3akoHa U Ilepmoanueckoil CHCTEMBI XUMHUYECKHUX
sanemeHToB JI. . MenzeneeBa ¢ COBpEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOWCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
10 TpyInaM U nepuojiaM. 3HaueHHUE MEPUOJNIECKOTO 3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XHMHUYECKas CBSI3b. BUIBI XUMUYECKOW CBSI3M (KOBaJIEHTHAs
HEMoJIApHas U TOJNSpHasi, MOHHAsA, MeTauinueckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOU
XUMHUYECKON CBs3U (OOMEHHBIH M TOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTb.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKHCIeHUs. IOHbI: KAaTHOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA

KPUCTAJUIMYECKOMN PELIETKHU.



ITonaTHe 0 gucnepcHbIX cucTeMax. VICTHHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBast 101
BEILIECTBA B PacTBOpE.

Knaccugpukanuss Heopranumyeckux coeavHeHuid. HoMeHKnatypa HEOpPraHWYEeCKHUX
BellecTB. ['eHeTndecKas CBs3b HEOPraHWYECKHX BEIIECTB, INMPUHAMICKANUX K PA3TUYHBIM
KJIacCaM.

Xumunueckas peakuus. Knaccudukanuss XMMHUECKUX pPEAKIUl B HEOPraHUYECKON u
OpraHMYeCKON XMMHUU. 3aKOH COXPaHEHMsI MACChl BELLECTB, 3aKOH COXPAHEHMsI U IIPEBPALECHUS
SHEPrUM MPU XUMHUYECKUX PEaKIUSX.

CkopocTh peakiiuy, €€ 3aBUCHUMOCTh OT Pa3iIW4HbIX (akTopoB. OOpaTHMblE peakKIUu.
Xumuueckoe paBHoBecue. DakTopbl, BIMAIOIAE HAa COCTOSIHUE XHMHYECKOTO DPAaBHOBECHSI.
[Tpunnun Jle Hlatense.

OnexTponuTtnueckas nucconuanus. CunpHble U cialble 37eKTpoiauThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaJIbHAas, IIEJTOYHAs.

OKHCIINTENBHO-BOCCTAHOBUTENBHBIEC PEAKIIAH.

OKCIEPUMEHTAIBHBIE METOJBI M3YYEHHMs BEIIECTB M UX IPEBPALLCHUN: AEMOHCTPALUS
tabmun «llepromnueckas cucrtema xumudeckux sieMeHToB J[. M. MenpaeneeBa», u3ydeHue
MoJieNell KPUCTAUIMYECKUX pPEIIETOK, HaOMIOACHHWE U OIUCAaHME JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (PA3JIOKEHHE IEPOKCHAA BOAOPOJA B IMPHCYTCTBUHU KaTalln3aTopa,
OTPECIICHUE CPEeAbl PaCTBOPOB BEIIECTB C NOMOIIBI YHMBEPCAIBHOTO MHIMKATOPA, PEAKLUU
HMOHHOTO OOMEHa), IpOBEAEHUE MpakTHUeCKOW paboThl «BimsHue pa3iauuyHbIX (HAaKTOPOB HA
CKOPOCTb XUMUYECKOU PEAKLIUN.

Pacuérnble 3anaun.

Pacy€rel 10 ypaBHEHMSAM XUMHUYECKUX PEAKLUH, B TOM YHUCIE TEPMOXUMHYECKUE
pacu€Tel, pacU€Thl C UCIIOJIb30BAHUEM IOHATHUS «MACCOBAast 10JI BELECTBAY.

Heoprannuyeckasi xumms

Hewmeramnel. Ilonoxenune HemeramnoB B Ilepuonmdeckold cuCTEME XUMHYECKHX
anementoB JI. M. MenzaeneeBa U 0COOEHHOCTH CTpoeHHs aToMoB. dusnueckue cBOICTBa
HEMETaJIOB. AJIJIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIopoJa, cepsl, pocdopa u yriepoa).

XUMHUECKHE CBOMCTBA BaXKHEUIIMX HEMETAJUIOB (rajlor€HOB, Cepbl, a30Ta, ¢ocdopa,
yriepoJa U KpeMHHUs) U UX COeMHEHUH (OKCHUIIOB, KUCIOPO/ICOIEPKAIIUX KUCIOT, BOJOPOJHBIX
COEIMHEHUH).

IIpumeHeHNne BaKHENIINX HEMETAIUIOB U UX COCIUHEHHM.

Meramisl. Ilonoxxenue Metainos B [lepuoanueckoi cucreMe XUMUYECKUX 2JIEMEHTOB /1.

N. MengneneeBa. OCOOEHHOCTH CTPOEHUS HIEKTPOHHBIX 000JI0OUEK aTOMOB MeTaioB. Obuue



¢usnveckue cBoiicTBa MeTayuioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUH DA HaANpsHKEHUH
METaJLJIOB.

XUMHUYECKHE CBOMCTBA BAXHEHIIMX METALUIOB (HATpUM, KaJui, KalbLUi, MarHui,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

OOm1re cnocoObl MoJydeHnus MeTayuioB. [I[puMeHeHe MeTaIlIoB B OBITY U TEXHHKE.

DKCHepUMEHTAIbHBIE METOAbl HM3YUYEHMsI BEIIECTB M WX MpEBpaAlICHUN: H3ydeHUE
KoJuleKuuu «MeTajuibl M CIUTaBbD», OOpa3lOB HEMETAJUIOB, PEIICHHE JKCIEPUMEHTATBHBIX
3a1a4, HaOMIOACHHWE W  OINHUCAHWE JIEMOHCTPAIIMOHHBIX W JJAOOPATOPHBIX  OMBITOB
(B3amMOIECTBUE THUIAPOKCHIA ATIOMUHMS C PAaCTBOPAMH KHCJIOT W IIEJIOuYed, KauyeCTBEHHBIC
peaKkiry Ha KaTHOHBI METAJIIIOB).

PacuérHnie 3amaun.

Pacuéter Maccel BemecTBa MM 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIONIMX B PEAKIMM BEIIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO M3 BEIECTB UMEET MPUMECH.

XUMHS U KNU3Hb

Ponp xumum B oOecre4eHWH DKOJIOTHYECKOW, HSHEPreTHUYeCKOM W  THUIIEBOM
0€30MacHOCTH, Pa3BUTHH MEIUIHUHBL. [IOHATHE O HAYYHBIX METOJAaX IMO3HAHMS BEIIECTB H
XUMHUYECKUX PEAKIIUH.

[IpenacraBnenuss 00 o0OMMX HAYYHBIX MPUHIUNAX MTPOMBIIIJICHHOTO TOJYYCHUS
BaYKHEHIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB M MATEPUATIOB: BAKHEHUIIME CTPOUTEIbHBIE MaTepUAIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KpPacKu, CTEKJIO, KepaMHKa, MaTepualibl ISl SJIECKTPOHUKH,
HaHOMaTepHaJbl, OpPraHUIECKUE U MUHEPAIbHBIC YI0OPECHHS.

XuMHUS U 370pOBbE YEJIOBEKA: MpaBUJIa HCIOJb30BAHUS JICKAPCTBEHHBIX IMpenapaTos,
npaBuiia 0€30MaCHOTO MCIOJIB30BaHUS MIPENapaToB OBITOBOM XMMHUHU B TTOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeIMeTHbIX CBS3€H MPU W3yd4eHUU OO0IIel U HEOPraHMYeCKONH XUMHH B
11 xmacce ocyliecTBIsSETCS Yepe3 MUCMOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK ¥ TOHSTHH, SIBJISIOUUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKIIA.

OOmue ecTeCTBEHHO-HAyYHbIE TMOHATHSA: HAy4YHBIH (DakT, TUMOTE3a, 3aKOH, TEOPHs,
aHaIIM3, CHUHTE3, KIIaccu(pUKaIus, NEePUOAUYHOCTb, HaOJII0/ICHHE, AKCIIEPUMEHT,

MOJCIUPOBAHUC, UBMCPCHUC, SIBJICHUC.



®dusnka: mMaTepus, SHEprus, macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaMOaKTUBHOCTh, MOJICKYJa, SHEPTeTUYCCKUI YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoOe
COCTOSTHUE BEIIEeCTBA, GU3NICCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTb.

buonorusi: kierka, OpraHm3M, JKOCHCTeMa, Ouocdepa, MaKpO- M MHUKPOIICMEHTEHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpPTraHU3ME.

I'eorpadusi: MuHEpaITBI, TOPHBIC TTOPOJIBI, TTOJIC3HBIE HCKOTIAEMBIE, TOTUIUBO, PECYPCHI.

TexHoJorus: XUMHYECKas MPOMBIIIICHHOCTb, MeTaJuTyprusi, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuasos, CeJIbCKOXO3SIHUCTBEHHOE MIPOU3BO/ICTBO, U1 EBas
MPOMBIIIJIEHHOCTh, (apMarieBTUYECKass MPOMBIIIJIEHHOCTh, TMPOU3BOJICTBO KOCMETHUYECKHX

npemnaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTCPUAIOB, J3JICKTPOHHAA MPOMBIIIIICHHOCTD,

HaAHOTCXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA [MTPOI'PAMMBI 110 XUMHWU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOyJarOIIMMUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
IPOTrpamMM CpeaHero oouero 00pa3oBaHus SBISAETCS CUCTEMHO-IEATEIbHOCTHBIHN ITOIXO0/.

B cooTBeTcTBUM C CHUCTEMHO-AEATEIBbHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHuUs
BbIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYUYAIOIIMMHUCS POCCUMCKON Tpa)KTaHCKOW HIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJM4ue MOTUBALIUU K 00Yy4EHHUIO;

L[eJIeHaNpaBJIeHHOE Pa3BUTUE BHYTPEHHUX YOEXKIEHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAULIUi 0a30BOM HayKH XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOY4YalOLIUXCSI PYKOBOJICTBOBATHCSI B CBOEH JAEATEIHLHOCTU
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMM, TMPUCYIIUMHU LEJOCTHOM CHCTEME XHMHUYECKOTO
o0pazoBaHus;

HaJM4ue MPaBOCO3HAHUS SKOJOTUYECKOW KYIbTYpbl M CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE MJIaHbI.

JIn4HOCTHBIE pE3yJabTaThl OCBOCHHS IMpeaMera «XHUMHUsS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOM ¥ BOCIUTATEIbHON JAEATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U UJ€ajJaMH POCCHUIICKOTO
rpaXJaHCKOro o00IIecTBa, MNPUHATHIMU B OOIIECTBE HOPMAaMHM M TPaBUJIAMH MOBEACHUS,
CHOCOOCTBYIOUIMMH IPOLIECCaM CaMOTO3HAHMSI, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAHOBJICHHUS
JUYHOCTH 00YJarOIINXCSl.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUs» OTpaxaroT copMUPOBAHHOCTH
OTbITa TIO3HABATENBHOM U MPAKTHUECKOW JESITeThHOCTH OOYYaloIIUXCs MO peaau3anuu
MPUHATHIX B 00LIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpa’aaHCcKOro BOCIMTAHMS .

0CO3HAHMs 00YYarOIMMUCS CBOMX KOHCTUTYIIMOHHBIX NpaB M 00A3aHHOCTEH, yBaXKECHUS
K 3aKOHY M MPaBONOPSIKY;

MPEACTABICHUSI O COLMAIbHBIX HOpMax M MpaBUiIaX MEXJIUYHOCTHBIX OTHOILIEHWHA B

KOJIJICKTHUBC,



TOTOBHOCTH K COBMECTHOU TBOPUYECKOU JISATEIILHOCTH NP CO3/IaHUU YICOHBIX TPOCKTOB,
pelieHnn y4eOHbBIX U MO3HABATEIBHBIX 33144, BEIIOJHEHHH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JPYTUX TPU aHAIHU3E Pa3IMYHBIX BUIOB YUeOHOU JCSITEILHOCTH,

2) NaTPUOTHYECKOT0 BOCTIUTAHMS

LIEHHOCTHOTO OTHOIICHHUS K HCTOPUYECKOMY W HAYYHOMY HACIIEIUI0 OTEUYECTBEHHOM
XUMHH;

YBaXEHHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUU W MPAKTHUYECKOTO MPUMEHEHHUS
XUMUHU, OCO3HAHUS TOTO, YTO JOCTIKCHHS HAyKU €CTh PEe3yNIbTAaT IJIUTEIbHBIX HAOIIOJCHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTATBHBIX TTIOMCKOB, IOCTOSIHHOTO TPY/a YIEHBIX U TPAKTHKOB;

WHTEpeca W TI03HABATEIBHBIX MOTHBOB B TMIOJYYCHHMH U TIOCJEAYIONIEM aHalu3e
nH(pOpMAIIUK O TIEPEIOBBIX JOCTIKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHWBATh CHUTYallUM, CBSI3aHHBIE C XUMHYECKUMHU SIBICHUSIMH, H
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJEHUE U MOCTYNKH CBOMX TOBApHUILEH C TMO3ULUN
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ATHX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbl 310POBbS:

MMOHUMAaHM IEHHOCTEH 30poBOro W Oe3omacHOro o6pa3a >KM3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

coOnrofieHns MpaBuil 06e30MacHOr0 OOpalleHusl ¢ BElleCTBaMU B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MOHUMAHMS I[IEHHOCTH TMPaBUJ WHIWBHUIYaJbHOTO M KOJUIEKTUBHOTO O€30macHOro
MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJEICTBUNA U HENPUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOICHHS AIKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIEAOBATEIbCKON JESTEIbHOCTH,
OOIIECTBEHHO TOJIE3HO, TBOPUECKOH U IPYTrUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE yYacTHe B PELICHUHM TMPAKTUYECKHX 3aJay COLUaIbHOU

HaIlIpaBJICHHOCTHU (B paMKax CBOCTO KJlacca, I_HKOJ'ILI);



HMHTEpeca K MPAKTHYECKOMY H3yYEHUIO Mpo(deccuil pa3nuMdHOTO pojJia, B TOM YHCIE HA
OCHOBEC HpI/IMCHeHI/ISI HpGI[MeTHBIX 3HaHI/If/’I 110 XUMUU;

YBaXX€HUs K TPYyLY, JIIOAAM TPYZAA U pe3yiabTaTaM TPYAOBOU NEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBHUAYAJIbHONW TpaeKTOpUu 0Opa3oBaHMs,
Oymymie mpodeccru U peau3anuid COOCTBEHHBIX YKHU3HEHHBIX IUTAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, MHTEPECOB U MOTPeOHOCTEH 00IIeCTBa;

6) 3K0J10rMYecKOr0 BOCIUTAHMS:

AKOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHUSI K IPUPOJIE, KAK UICTOYHUKY CYIIECTBOBAHHS
’KH3HHU Ha 3emiie;

IIOHUMAaHUA rno6aanoro xapaKTepa 3KOJOTHUYCCKUX np06neM, BIIUSHHUA 3 KOHOMHUYCCKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLMATILHOM CPEIBI;

OCO3HaHUA HeO6XOJII/IMOCTI/I HUCITIOJIB30BAHUS )IOCTI/I)KGHI/II\/II XUMHUHN I peHIeHI/ISI BOHpOCOB
PaIrMoOHAIBHOTO TIPUPOI0TIOTH30BAHNS,

AKTUBHOTO HEMPUATHS JEWCTBUH, MPUHOCAIINX BpPENl OKPYKAIOIIEH TPUPOJHON cpene,
YMCHI/IH HpOFHOSI/IpOBaTB H€6HaFOHpI/I$ITHI)Ie OKOJIOTUYCCKHUEC ITOCICOACTBUSA HpC}IHpI/IHI/IMaeMLIX
JEUCTBUI U MPEIOTBPAIIATH UX;

HAJIMYUST PA3BUTOTO 3KOJOTMYECKOTO MBIIIJIEHUS, 3KOJOTUYECKOW KYJIbTYpPhI, OIMBITA
JEATEIbHOCTH  JKOJOTHMYECKOM  HAINpPaBJICHHOCTH, YMEHUS PYKOBOACTBOBATHCA UMM B
MMO3HABATEIHbHOM, KOMMYHUKATHBHON U COITMATIBLHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUS:

c(hOpMUPOBAaHHOCTH MHPOBO33PECHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKH;

MMOHMMAaHMs CHENU(UKH XUMHU KaK HayKd, OCO3HaHUsA e€ ponu B (HOPMUPOBAHHH
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHUpE KaK O €IMHCTBE MPUPOJbI M YEJIOBEKA, B MO3HAHWU MPUPOIHBIX 3aKOHOMEPHOCTEH M
pelieHur ITpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0OCOOOM 3HAYUMOCTH XHMHUHU AJIi COBPEMEHHOW UUBUJIM3AIUU: B €8
T'YyMaHUCTHUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYPBI, PEIICHUH TI00abHBIX MPOOJIIeM YCTOHYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYeCKOM, TMUIIEBOW M DKOJOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0OecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa

00I111eCTBA;



€CTECTBEHHO-HAYYHON TI'PAaMOTHOCTH: IIOHUMaHMsI CYIIHOCTHM METOJIOB IIO3HAHUA,
UCTOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOJy4YaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIUMX B HEM H3MEHEHUH,
YMEHUS AeiaTh 000CHOBAaHHBIE 3aKITIOUEHHS HA OCHOBE HAYUHBIX (DAKTOB M MMEIOLINXCS TAaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BAaTh XUMHUYECKHE 3HAHHS IS PEIICHHS
po0JIeM B pEATbHBIX )KU3HECHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON e TENbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpPEPHIBHOMY OOpa30BaHMIO U CaMOOOpa3oOBaHUIO, K
AKTUBHOMY TIOJIyY€HHWIO HOBBIX 3HAaHMW 1O XUMHUM B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEOHOCTSMU;

MHTEpeca K OCOOCHHOCTSAM Tpylda B pasIUuHbIX cdepax npodecCHoHaIbHON
NeSITEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHBI

MertanpeaMmeTHble pe3yibTaThl OCBOEHHUs y4eOHOro mpenMera «XUMHUS» Ha YpOBHE
cpemHero oOmiero oopa3oBaHus BKIIIOYAOT:

3HauYuMble A7 (OPMHUPOBAHMSI MUPOBO33PEHHUS OOYUYAIOUIUXCS MEXKIUCIHUILTMHAPHBIE
(MexnpeaAMeTHbIE) 0OLIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(uKy METO/I0B MO3HAHUS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIeCTBO,
SHeprus, sBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIN (akT, MPHUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIIe0BaHKe, HAOIIOICHHE, M3MEPEHHE, SKCIICPUMEHT U JIPYTHE);

yHHUBepcalbHble  yueOHble  JAelcTBUA  (TMO3HaBaTelIbHbIE,  KOMMYHHUKATHBHbBIE,
perynatuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIHMOHAIBHOW TPAMOTHOCTH U
COLIMANIBHOM KOMIIETEHIINH 00y4JarouXcs;

CHOCOOHOCTh  OOYYalOMIMXCS ~ MCIOJB30BaTh  OCBOGHHBIE  MEXKIUCIUIUIMHAPHBIE,
MHPOBO33PEHUYECKHUE 3HAHUS W YHHUBEpCajdbHble YyueOHbIE ICHCTBHS B IO3HABATEIbHOW U
COLIMAIbHOW MTPAKTHUKE.

MetanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Y4EOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH JCHCTBUSMMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO (D OPMYIHUPOBaTh W aKTyallM3UpPOBaTh MpoOJIeMy, BCECTOpPOHHE e&

paccMaTpuBaTh,



ONpEeNeNsATh LU JEATENbHOCTH, 3aJlaBasl MapamMeTpbl U KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEILHOCTU C IOCTABICHHBIMU 1IEJISIMHU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIICIATH
XapaKTepHbIe TPU3HAKKM TIOHATHH M YCTaHABIMBATH UWX B3aWMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE TOHSTHS ISt 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SBJICHHUIA,

BBIOMpATh OCHOBAHWS W KPUTCPUU U KIACCU(DUKAIMHA BEIIECTB M XUMUYCCKUX
peaKuuii;

YCTaHABIUBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY U3YUaEeMbIMU SIBJICHUSMU,

CTPOUTH JIOTHYECKHE paCCyXJCHUs1 (MHIYKTUBHBIC, JEAyKTHUBHBIE, IO aHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUAX, (POPMYIHPOBATH
BBIBO/IBI U 3aKJTIOUCHUS;

MIPUMEHSTH B MPOIIECCE TIO3HAHUS, UCTIOIb3yEeMbIE B XUMHUH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, TPEe0OPa30BHIBATh MOICTHHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHEHHE XUMHUYECKOW PEAKIMU — TMPU PEIICHHH y4eOHBIX
MMO3HABATENBHBIX M MPAKTHYECKUX 3a7a4, MPUMEHSITh Ha3BaHHBIE MOJICIBHBIC MPEICTABICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIUi.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHii;

dbopMynupoBaTh IeId W 3aJa4dl UCCIIEJOBAHUSA, HCIIOJIb30BATh IIOCTaBJICHHbIE U
CaMOCTOSITENIBHO C(HOPMYTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSI M OCHOBBI
Ui GopMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABHILHOCTU BBHICKA3bIBAEMBIX CYKICHHIA;

BIIQJIETh HABBIKAMHM CaMOCTOSITEIBHOTO IUIAHUPOBAHUS U MPOBEACHUS YUCHHUECKHX
HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpPOAETaHHOU
pabore;

MpHOOpPETaTh OMNBIT yYEHUYECKOW HCCIIEOBATEILCKON M MPOEKTHOHN JesSTeNbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3TUYHBIX METOJIOB MO3HAHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBAThCSA B PA3IUYHBIX HUCTOYHUKaX uHopMmanuu (HAyIHO-TOMYIsIpHAs
TuTepaTypa XHUMHYECKOTO COJepXKaHWs, CHpaBOYHbIE TMocoOus, pecypcel HHTepHeta),
aHAIM3UPOBaTh HWH(GOPMAIIMIO Pa3NUYHBIX BUAOB M (OPM TPEACTABICHUS, KPUTHUYECKH

OLICHUBATh €€ JAOCTOBCPHOCTDb U HCTIPOTHUBOPCUUBOCTD;



(dbopMynHupoBaTh 3ampockl M MPUMEHATH pa3IMYHBIE METOBI IMPU TOUCKE U O0TOOpe
nHpopManuy, HeOOXOAUMO [T BBITIOJIHEHUS YUEOHBIX 33/1a4 ONPECIEHHOTO THTIA;

MPUOOPETaTh OMBIT UCIIOJIB30BAHUS WH(OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHUH H
Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BHIOMPATh ONTHMAJIBHYIO ()OpPMY TpEICTaBICHUS HHPOPMALIUHU (CXEMBI,
rpaduky, TuarpaMMel, TaOIUIBI, PUCYHKH U IPYTHE);

WCIIOJb30BaTh HAYYHBIH SI3BIK B KA4eCTBE CpEACTBAa MpH paboTe C XUMHUYECKOH
nHpopmaluen: NPUMEHATh MEXIpeAMETHble ((U3Mueckne M MaTeMaTH4ecKHe) 3HaKu U
CUMBOJIBI, opMyIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCI0JIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CHMBOJIMUECKUE CPECTBA HATTISIAHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH A€liCTBUSIMU:

3a/1aBaTh BOIMPOCHI MO CYLIECTBY OOCYXKIaeMON TeMbl B XOJI€ TUAJIOTA W/UIIN TUCKYCCUH,
BBICKa3bIBaTh HJEH, (OPMYIUPOBATh CBOU MPEAJIOKEHHUS OTHOCHUTEIbHO BBIMOJHEHUS
MpeJI0KEHHOM 3a/1a4H;

BBICTYNaTh C Mpe3eHTalMeld pe3ylbTaTOB MO3HABATEIbHOU AEATEIbHOCTH, MOJIY4YE€HHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBIMIOJHEHUH XHMHUYECKOTO
SKCIEPUMEHTa, MPAKTUYECKOW paboOThl MO HCCIETOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peaninzanuu y4eOHOTO TMpoekTa M (HOpMyIUPOBATh BBIBOJBI MO pe3yabTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUH IMyTEM COTJIaCOBaHMSI MO3ULIUHN B X0/1€ 00CYKIeHUS 1 0OMEHa MHEHUSMU.

OBiajeHHe YHHBEPCAJIbHBIMH PeryJsITUBHBIMH /1€ICTBUAMM:

CaMOCTOSITENIBHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO MO3HABATEIbHYIO JEATEIbHOCTbD,
ompezenss e€ UeNM U 3a/1a4d, KOHTPOJIUPOBaTh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeaaraeMblii aJropuT™ ACWCTBUI MPH BHIOJHEHUHM Y4eOHBIX M MCCIEIOBATENbCKUX 3ajad,
BBIOMpaTh Hanbosee A3(h(PEKTUBHBIN CIOCOO UX pPEIIECHUS C YIETOM TMOJIYYCHHs] HOBBIX 3HAHUH O
BEIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JESITeNbHOCTHM Ha OCHOBE cCaMOaHalu3a |
CaMOOILICHKH.

HNPEIMETHBIE PE3YJIBTATHBI

10 KVIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

chOpPMUPOBAHHOCTh MPEACTABICHUI O XUMUYECKOW COCTaBISIONIEH €CTEeCTBEHHO-
HAyYHOW KapTUHBI MHpA, POJM XHMUU B TO3HAHWUU SBJICHUNM TPUPOJBI, B (OPMUPOBAHUU

MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHON I'pPaMOTHOCTH, HEOOXOJIUMOU JUIs



pEelIeHUs TPAKTHYECKUX 3a7ad M DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3J0POBBIO U IPUPOJHOMN CPELE;

BJIAJICHUE CHUCTEMOW XHUMHUYECKUX 3HAHUM, KOTOpas BKIKYAET: OCHOBOIIOJArarollne
MOHATUSA (XUMHYECKHUI 3JIEMEHT, aTOM, 3JIEKTpPOHHAs: 000JI0UKa aToMa, MOJICKYJIa, BaJICHTHOCTD,
AIIEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpaméHHasi), MOJIb, MOJIIpHAs Macca, MOJSPHBIH 00BEM, YIICpOIHBIA  CKEJIET,
(byHKIMOHATBHAS TPYIINA, PaauKal, H30MEpHUs, M30MEPHl, TOMOJOTHYECKHH psiji, TOMOJIOTH,
YIJIEBOJOPO/IbI, KUCIOPO M a30TCOACPIKAIINE COCTUHEHUSI, MOHOMED, MOJIMMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOEHUS OPraHUUECKUX
BemectB A. M. byrmiepoBa, 3akoH COXpaHEHHMs] MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CI/IMBOJ’II/I‘-IGCKI/II\/II SI3bIK XMMHH, MHpOBOSSpeH‘{eCKI/IG 3HaHHuA, JICXKaAIIUEC B OCHOBC IIOHMMAaHUA
HpI/I'-II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKHUX SIB.]'IGHI/If/i, CbaKTOJ'IOFI/I'-IeCKI/Ie CBCICHUS O CBOfICTBaX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUM BaXKHEUIITUX OPraHUUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU ACATEIbHOCTH YEJIOBEKA;

C(l)OpMI/IpOBaHHOCTI) YMCHI/II\/'I BBIABJIIATH xapaKTepHLIe HpI/ISHaKI/I HOHSITI/If/'I, yCTaHaBJ'II/IBaTI)
HX B3aUMOCBS3b, UCTIOJIb30BAaTh COOTBETCTBYIOIIAE MOHATHS TPU OMTMCAHUH COCTaBa, CTPOEHUS U
MPEBpAIICHUN OPTAHUYECKUX COCTUHECHU;

c(hOpMUPOBAHHOCTh YMEHHUHN HCIIOJIH30BATh XMMHUYECKYI0 CHMBOJIHUKY ISl COCTABJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON) (GOPMYJT OPraHUYECKUX BEIICCTB
U ypaBHEHUM XUMHUUYECKUX PEaKIMid, U3rOTABJIMBATh MOJEIM MOJIEKYJ OPraHUYECKUX BEIIECTB
JUISL WJUTFOCTPALIMKM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOECHUS;

c(hopMUPOBAHHOCTH YMEHHUI yCTaHaBJIMBATh MPUHAJIC)KHOCTh M3Y4YEHHbBIX
OPraHWYECKUX BEIIECTB II0 WX COCTaBy M CTPOCHHUIO K ONpPENCIEHHOMY KiacCy/TpyIie
COCIUHEHHI (YriieBo10po/ibl, KHUCJIOPOJ " a30TcoJIepKaIme COCIMHEHHS,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHNS), 1aBaTh UM Ha3BaHMS MO CUCTEMATUYECKOW HOMEHKIIAType
(IUPAC), a Taxke NpUBOIUTH TPUBHUAJIBHBIC HA3BaHUS OTICIBHBIX OPraHUYECKHUX BEIIECTB
(3TWJIEH, TPONWICH, AaleTWJCH, JTWICHIJIMKOIb, TIJHMIEpUH, ¢eHoJ, (QopMaabIeTh,
aneTanbAeru]l, MypaBbuHasl KHUCJIOTA, YKCYCHas KHCIOTa, OJIEMHOBas KHUCIIOTA, CT€apUHOBAs
KHCTIOTa, TIII0K03a, (PPyKTO3a, Kpaxmal, IeJITHI03a, TIUIIH);

chOpPMUPOBAHHOCTh YMEHHSI ONPEIENATh BUIbl XUMHUYECKON CBSI3U B OpPraHMYECKHUX
coeMHEHUsX (OIMHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHHSI MPUMEHSTHh MOJIOKEHUS TEOPHH CTPOCHHS OPTaHUYECKUX
BemecTB A. M. ByriepoBa [uist 00bsCHEHUS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U

CTPOCHUA; 3aKOH COXpPAaHCHUA MACChI BCIICCTB;



c(OPMHPOBAHHOCTh YMEHUH XapaKTepuU30BaTh COCTaB, CTPOCHHE, (U3NYECKHE WU
XUMHUYECKUE CBOMCTBA TUIMMYHBIX MPEICTABUTENICH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(MeTaH, STaH, JTWJICH, MPONWJICH, aneTWleH, OyraaueH-1,3, merunoOyramueHn-1,3, OeHzon,
METAHOJI, dTaHOJI, STUJICHTJIUKOJIb, TIUIEPHH, (CHOJ, alleTaIbJIETH]l, MypaBbHHAS U YKCYCHAS
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJI003a, aMMHOYKCYCHAas KHCIIOTa), WJUIFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJY HUMU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEaKIUi C
HCII0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HMCTOYHUKHU YTJIEBOJIOPOTHOTO CHIPHS
(HeTb, MPUPONHBIM Ta3, Yroip), CHOCOOBI HUX MEpPepadOTKHM U MPAKTUYECKOE MpPUMEHEHHE
MPOJIYKTOB MepepaboOTKH;

chOpMUPOBAHHOCTh YMEHHUM TPOBOJUTH BBIUUCIEHUS 1O XUMHYECKHUM YpaBHEHUSIM
(Maccpl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIHUU IO U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO M3 UCXOTHBIX BEIIECTB WM MPOIYKTOB PEAKIINH);

chOopMUPOBAaHHOCTh YMEHHH BJIQJ€Th CHUCTEMOW 3HAaHWW 00 OCHOBHBIX METOJaX
Hay49HOTO TO3HAHUS, UCTIOJb3yEeMbIX B XUMUH MPU U3YYCHUH BEIIECTB U XUMHUYCCKUX SBICHUI
(mabmroieHne, W3MEpeHue, OKCICPUMEHT, MOJICITUPOBAHUE), HKCIOJb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUSA JUIS IPUHATHS PELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX MIPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHI COOJIOATh TIpaBMia MOJB30BAHKUS XUMUUYECKOU TTOCYI0N H
nmabopaTopHbIM 000PYIOBaHUEM, a TAKXKE IpaBuUiia OOpallleHus ¢ BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHUI IUIAHUPOBATH U BBINOJHATH XUMHUYECKUN HKCHEPUMEHT
(npeBpalieHuss OpraHuYecKuX BEIIECTB NPU HArpeBaHUH, MOJYUYCHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEaKIMH OPraHMYEeCKUX BEILECTB, JeHaTypalus OelKoB Mpu
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHny ¢ BelleCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, MPEICTABISATh PE3YIbTAThI
XMMHUYECKOTO JKCIepuMeHTa B (opMe 3alucCh YpaBHEHHUI COOTBETCTBYIOLIUX pEAKIU U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

chOpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3MPOBATh XUMHYECKYI0 HH(OPMAIIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBOM nH(popmaliu, IHTEpHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHHH COOMIOAaTh MpaBWiIa HKOJOTUYECKH IIENECO00pa3HOTO
MOBEACHUA B OBITY W TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 370pPOBBbS U
OKpYXarollel MpUPOJIHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBBIE OPTaHU3MBbI

OHpe,Z[eJIéHHBIX OpPraHN4YCCKUX BCHICCTB, INOHHMAas CMBICI IIOKa3aTeJIsd HI[K, HOACHATH Ha



pUMepax CrocoObl YMEHBIICHHSI U TIPEIOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M
YeJIOBEKa;

Ui OOY4YaroIIUXCS ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 3JIOPOBBSI: YMEHUE TPUMEHSTH
3HaHUs1 00 OCHOBHBIX JOCTYIMHBIX METOaX MMO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

JUIS CJICTIBIX W CIA0OBHIAIINX OOydJaIONIMXCS: YMEHHE UCIOJIb30BaTh pPeIbeHO-
TOYEYHYIO cucteMy o6o3HaueHuil JI. bpaiins ans 3anucu xumudeckux Gopmyil.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmass W HeEOpraHWYecKas XUMHS
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUN: O XWMHUYECKOW COCTaBIAIONICH €CTECTBEHHO-
Hay4YHOW KapTUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOJBI, B (POPMUPOBAHUU
MBIIIUICHASI U KYJIBTYPhl JUYHOCTH, €€ (YHKIIMOHAJIHLHOW T'PAaMOTHOCTH, HEOOXOIUMOMW st
perieHus: TMPaKTUYECKUX 3a/ad M OKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIE;

BJIAJICHUE CHUCTEMOM XHUMHYECKUX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIIOJAraroline
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTPOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIA OO0BEM, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTEIICHb
OKUCJICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpUCTaJUIMYECKas  pEIIETKa, THUIbl XUMHYECKUX  PEaKIUuid, pacTBOp, DAJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, DJICKTPOJMTHYECKAs TUCCOLMAIMSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON  peakluy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuonnueckuii 3axkoH JI. WM. MenneneeBa, 3akoH
COXpAaHEHUs MAacCChl BEIIECTB, 3aKOH COXPAHCHMS M MPEBPAIICHUS PHEPrUU MPU XUMHYECKUX
peaknusaxX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH, MHUPOBO33PCHUYECKHE 3HAHMS,
JIe)KAIllMe B OCHOBE TMOHUMAHUS MPUUYUHHOCTH M CHCTEMHOCTH XUMHYECKUX SBJICHHH,
(akToNOruuecKue CBeJICHUSI O CBOWCTBAX, COCTaBe, MOJYyYCHUH M OE30MaCHOM HCIOIb30BaHUH
BKHEHIIINX HEOPraHUYECKUX BEUIECTB B ObITY U MPAKTUYECKOU JIeATEIBHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIISITH XapaKTePHbIE IPU3HAKU MMOHIATHIH, yCTaHABINBATh
UX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMM HEOPTaHUYECKUX
BEILIECTB U UX NPEBPAILECHUI;

chOpMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJUKY JUIS COCTABIICHUS
dbopMyn BeIIeCTB M YypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy

(IUPAC) u TpuBHalbHBIE Ha3BaHUS OTAEIBHBIX HEOPraHMYECKUX BEIIECTB (yrapHblii ras,



YIJIEKUCIIBIN ra3, aMMUaK, TrameéHas M3BECTb, HEraméHas M3BECTb, IMUThEBAs COJa, NMUPUT U
Apyrue);

C(OPMHUPOBAHHOCTh yYMEHHH ONpPEAENATh BAJCHTHOCTb MW  CTENEHb OKUCICHUS
XMUMHMUYECKUX DJIEMEHTOB B COEAMHEHUSAX pa3JIMYHOIO COCTaBa, BMJI XHMHUYECKOH CBSI3U
(KoBajieHTHAsl, MOHHAsA, METAJJIMYECKas, BOJOPOJHAs) B COECIMHEHUSX, TUI KPUCTALIIMYECKOMN
peIETKY KOHKPETHOTO BELIECTBA (aTOMHAas!, MOJIEKYJIIpHas, HOHHAsI, METAJUIMUECKasi), XapaKTep
Cpelibl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COECUHEHMUI;

c(OpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAAJIC)KHOCTh HEOPraHUYECKUX BELLIECTB
10 UX COCTaBy K ONpeJeNEHHOMY KJIacCy/TpyIIe CoeMHEHUH (IpOoCThie BEUIECTBA — METAILJIbI U
HEMETaJlJIbl, OKCU/IbI, OCHOBAHMUsI, KUCIOTbI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

chopMUPOBAaHHOCTh YMEHHMM pPACKPBIBaTh CMBICI mepuoandeckoro 3akona JI. .
MenneneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHHUH  XapaKTepU30BaTh d3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 neprnonos lleproaudyeckoil cucTeMbl XUuMHUYECKHX d1eMeHTOB J[. M.
MenzeneeBa, HCIHOJB3YS MOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY», «IHEPreTUUYCCKUEC
YPOBHUY», OOBSICHSATh 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMUMHYECKHX JJIEMEHTOB U HUX
COEIMHEHUH MO nepuoaaM u rpynnam Ilepuoauyueckoil cucteMbl XuMHYECKUX 35eMeHToB . 1.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE
CBOWCTBA HEOPraHMYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKJATh CYIIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKJIYy HEOPraHMYEeCKMMM BEIECTBAMU C IIOMOILIBI) YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUH;

cOpMUPOBAHHOCTh YMEHHS KiIacCU(PUIUPOBATH XUMUUYECKHE PEAKIUU MO Pa3TUUHBIM
npu3HakaM (YHCIy W COCTaBy pEarupylolIMX BEIIECTB, TEIUIOBOMY J(PQEeKTy peaKiuH,
M3MEHEHUIO CTETNeHEeH OKUCIECHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIu, YIaCTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIISTh YPaBHEHUS PEAKIIUIN PAa3INYHBIX TUIIOB, TOJHBIE
U COKpalléHHBbIE YpaBHEHHUS peaklUuii MOHHOIO OOMEHa, YYUTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA,

Cc(OPMHUPOBAHHOCTh YMEHMH MPOBOJIUTH PEAKIMM, HNOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB pAa3JINYHBIX HEOPraHMYECKUX BELIECTB, pACIO3HABaTh OIBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIKE B BOAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYHTHOCTh OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX

peaxunﬁ MoCpeACTBOM COCTABJICHUS DJICKTPOHHOTO OaaHca 3TUX peaKHHﬁ;



c(hOPMHUPOBAHHOCTH YMEHUH OOBSICHITh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEAKIIUU OT
pa3nuYHBIX (PAKTOPOB; XapaKTep CMEMICHHS XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHelHero Bo3zaeiicTBus (npuniun Jle [llatense);

c(OPMHUPOBAHHOCTh YMCHHI XapaKTEPH30BaTh XHUMHYCCKHE IPOIECCHI, JIeKAIIue B
OCHOBE MIPOMBIIIVICHHOTO MOJYYEHUsI CEpPHON KHUCIOThI, aMMHaKa, a Takke COPMUPOBAHHOCTh
MpeACTaBICHUN 00 OOMIMX HAYYHBIX MPUHIMIIAX W SKOJOTHMYECKUX MpoOieMax XUMUYECKOTO
MIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHHMM TPOBOJUTH BBIUMCICHUS C MCIOJIb30BAHUEM TOHSATHUS
«MaccoBasi JI0Jisl BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMUYECKUX
peaxknusax, Macchl BellecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce
U 00BEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MAacChl BEIECTB, MPEBPAIICHUS U COXPAHCHUS YHEPTUH;

c(hopMUPOBAHHOCTh YMEHHI COOJIOATh TIpaBMila MOJB30BAHMS XUMUUYECKOU TTOCYI0N H
abopaTOPHBIM 00OPYIOBAHKEM, a TAKXKE MPaBHJIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUU C
WHCTPYKITUSIMH TI0 BBITIOJTHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHHUI IUTAHUPOBATH U BBHINOJHATH XUMHUYECKUN HKCIEPUMEHT
(paznmokeHHe TMepoKcHIa BOAOpPOJa B MPHUCYTCTBUM KaTajlu3aTopa, OIpeAesieHHe Cpeibl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklud HOHHOro oOMEeHa, KayeCTBEHHbIE pEaklUU Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMSI, PEIIEHHE SKCIEPUMEHTAIbHBIX
3amau nmo temaMm «Metamely u «Hemeramib») B COOTBETCTBHHM C TMpPaBUIAMH TEXHHUKHU
0€30MacHOCTH MpHU 00pallleHUH ¢ BELECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, MTPE/ICTABIIATh
pe3ynbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuii ¥ GOpMYIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3MPOBATh XHUMHYECKYI0 HH(OPMAIUIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CpeICcTBa MacCOBOMl KOMMYyHHKaluu, WHTepHET u
APYTHX);

chOpMUPOBAHHOCTh YMEHHM CcOOIIOAATh MpaBWJIa JKOJOTHUYECKH II€1ecO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 370POBBbS U
OKpYXarolleld MPUPOJHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPTaHU3MBbI
ompeeNnEéHHBIX BEUIECTB, MOHUMAasi cMbich mokasarens [1JIK, moscHaTe Ha mpumepax crnocoObl
YMEHBUIEHUS U MIPEAOTBPALIEHUS X BPEIHOTO BO3/ICHCTBUS HA OpPraHU3M UYE€I0BEKa;

JUI OOY4YaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 3JIOPOBBSI: YMEHUE TPUMEHSTH

3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMMO3HaHUs BCIIECTB U XUMUYCCKHUX HBHGHHﬁ;



JUIL CHETbIX M CIAa0OBUIAIIMX OOyJaromuXcs: yMEHHE HCIOJIb30BaTh pelbeHO-

TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.
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