MHHHCTEPCTBO IIPOCBEIEHHS POCCHUCKOM OEJEPAIIUA
MunncrepcrBo 06pasoBanus Openbyprexoii o6nacTu
SlcHeHexoro MyHuuHNAILHOTO oKpyra

MOBY «Enenosckas COLILy

COT'JIACOBAHO YTBEPX/EHO

3aMecTHTeNn /mp%opa mo YBP A‘!’Pémﬁﬂ\[{{@ SEnenoBckas
4 A i 120 Tep 4t
| :
QM /

=3
> &

/
O.B. [lopomuxo

/

PABOYAS ITPOTPAMMA
(ID 806079)

y4edHoro nmpeamera «Xumus. Bazosiii YPOBEHb»

At o0ygaromuxcs 11 kmacea

¢. EnenoBka 2025 rox



MOSICHUTEJIbHAS 3AIIMCKA

IIporpamMma 1o XMMHUH Ha YPOBHE CPEIHEro oouiero oopasoBanus pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273 -3 «O6 o6pa3oBaHuu B
Poccuiickoii ®enepanun», TpeOOBaHUH K pe3ysibTaTaM OCBOCHHS (efepanbHOl 00pa3oBaTelIbHOH HMporpaMMbl cpemHero obmero obpasosanus (P OIT COO),
npencTaBiIeHHbIX B DenepalbHOM rocynapcTBeHHOM obpasoBarensHoM cranpapre COO, ¢ yuérom Konnennuw npenopaBaHus y4eOHOro mpenmera «XUMHS» B
oOpa3oBaTelnbHBIX opraHmzanusax Poccmiickoii deneparmy, peanu3yOINX OCHOBHBIE 00pa3oBaTelNbHBIC NIPOrpaMMBI, W OCHOBHBIX IONOKeHUH «CTpaTernu
pasBuTHs BocuTaHus B Poccuiickoit @enepanyu Ha nepuon 1o 2025 roxa» (Pacnopsokenue Ipasurenscrsa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY IOIXOROB K pa3pabOTKe MPOrpaMMBbl IO XHMHH, K OIPEHEICHUI0 OOIel cTpaTernd 0Oy4eHHs, BOCIHMTAHMSI U Pa3BUTHsI OOYYAIOIIMXCS CpENCTBAMU
yuebHoro npeamera «Xumusi» st 10—11 kiaaccoB Ha 6a30BOM ypoOBHE COCTaBHJIM KOHIeENTyalbHbie mojioxeHus I'OC COO o B3auMO0OYCIOBICHHOCTH LEJICH,
COIlepKaHHs, PE3y/IbTaTOB 00y4eHHUs ¥ TPeOOBAHUII K YPOBHIO IOATOTOBKH BBIITYCKHHKOB.

Xumuyeckoe oOpa3oBaHME, OTYy4aeMOE BBITYCKHHKaMH OO0Ie00pa30BaTENbHON OpraHH3allMy, SBISIETCS HEOThEMJIEMOH 4acThio UX oOpazoBaHHOCTH. OHO
CIlyXUT 3aBEPIIAOIIMM 3TallOM pealu3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KJIIOYEBBIX L[EHHOCTEH, NPUCYIUUX LEIOCTHOW CHCTEME XUM HYECKOIro
o0pa3oBaHusl. DTU LIEHHOCTH KacaroTCsl MO3HAHMS 3aKOHOB NPUPOABI, (POPMHPOBAHMS MUPOBO33PEHUs] U OOLIEH KyJIbTYpHl YElOBEKa, a TAK)KE IKOJIOTUYCCKH
000CHOBaHHOI'O OTHOIICHHS K CBOEMY 3IOPOBBIO M INPUPOAHOH cpene. Peanmusyercs xumuueckoe oOpa3oBaHHe OOYyYarOLIMXCS HAa YPOBHE CPEIHEro oOIIero
00pa3oBaHusl CPENCTBAMH YUEOHOr O npeaMera « XHMHS», COIepIKaHHe U IOCTPOCHHE KOTOPOro ONpEe/elieHbl B IPOrpaMMe 0 XUMHUH ¢ y4ETOM CIeLH(BHKH HAyKH
XMMHH, €€ 3HAUEHUS B [TO3HAHUU TPUPOJIbl U B MATEPUAILHON JKU3HU OOILECTBA, a TAKXKE C YUETOM OOLIMX LSl U MPUHLIUIIOB, XapaKTEPU3YIO IIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpefiHero obuiero oopasoBanus B Poccuiickoit ®enepanuu.

XHMHS KaK 3JEMEHT CHCTEMBI €CTECTBEHHBIX HayK UIPaeT 0co0yl0 PoJib B COBPEMEHHOII IUBUIIM3ALMY, B CO3JaHUN HOBOH 0a3bl MaTepUaIbHONW KyabTypsl. OHa
BHOCHT CBO# BKJIaJ B (hOPMHPOBaHME PALIOHAIBHOrO HAYYHOTO MBIIUICHHUS, B CO3JAHUE LIEIOCTHOrO IPEJCTaBICHUS 00 OKPYXKAIOLIeM MHpE KaK O SAUHCTBE
MPHPOIBI M YeNIOBEKa, KOTOpoe (OPMUPYETCs B XHMHU Ha OCHOBE IOHMMAHHUS BELICCTBEHHOTO COCTaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHHS B3aHMOCBS3H MEXIY
CTPOGHUEM BEILECTB, UX CBOHCTBAMU U BO3MOXXHBIMH 00JIaCTSIMU HPHMEHEHHUS.

TecHo B3auMOAEHCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMM, XMMUS CTajla HEOTbEMJIEMON YacThbI0 MUPOBOW KYJbTYPbl, HEOOXOJUMBIM YCIOBUEM YCIIELIHOTO
TpyZAa U XKU3HU KaXKI0ro 4jeHa oomecrsa. CoBpeMeHHasi XUMHUS KaK Hayka CO3UAATENIbHAs, KAK HayKa BHICOKMX TEXHOJIOTHH HAIpaBJIeHA HA P elIeHHe III00aIbHBIX
po6JIeM YCTOHYMBOTrO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOIL, SHEPreTHUECKOI, MUIIEB O, YKOIOrHYECKOil 6e30IMaCHOCTH U OXPaHBI 310POBbSI.

B cooTBercTBMM C OOIMMM LENSIMH M IPUHIMIAMH CpefHero oOuiero obpa3oBaHMs cojepikanue mpeamera «Xumus» (10—11 kmaccel, 6a30BbIH ypoBeHb
U3YYEHUS) OPUEHTHPOBAHO MNPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO IOATOTOBKY OOydarolmxcs, HEOOXOAMMYK MM JUIsl BBIPAOOTKM MHPOBO33PEHUECKHX
OpPlCHT]/lpOB, yCl'le].lIHOl"O BKJIFOUCHUSA B )KU3Hb couuyma, l'lpO}lO,]'l)KCHHS{ 06pa301samm B paBJ’ll/l'-lHl:]X 06nacmx, HE€ CBsI3aHHBIX HeﬂOCpe}lCTBeHHO C XHMI/ICI‘/‘L

COCTaBJ'lS{}OLLLHMH npeume'ra «XUMHSA» SABISIOTCS 63303])16 Kypcm - ((Opl"aHl/l'-lCCKaﬂ XUMHUSI» H ((OGLL[aﬂ )51 HeopraHuquKaﬂ XUMH», OCHOBHBIM KOMITIOHCHTOM
COZIEPXKAHUS KOTOPBIX SBISIOTCS OCHOBBI 0a30BOIf HayKM: CHCTEMa 3HAHUH 110 HEOPraHMYECKOW XUMMU (C BKIIFOUEHUEM 3HAHMN U3 00lIell XUMHUU) U OpraHUuYecK o
xuMun. POpMHUPOBAHUE NAHHOW CHCTEMBI 3HAHMH MPU U3YYEHUM MpeaMera 00ecednBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOI000pa3us Belle CTB HA OCHOBE
00LIMX MOHATHH, 3AKOHOB U TEOPHI XUMUH.

CrpykTypa conepxanus KypcoB — «Opranudeckast Xumus» 1 «OO01mas 1 HeopraHudeckas XUMUs» chOpMHUPOBaHa B IIPOrpaMMe 110 XHMHH Ha OCHOBE CHCTEMHOTO
MO/IX0/1a K U3YYEHHIO yueOHOro MaTepHana U 00yCIOBJIEHa HCTOPHYECKM O0OOCHOBAHHBIM PAa3BUTHEM 3HAHHN Ha ONMpeNelEHHBIX TEOPETHYECKUX ypoBHsX. Tak, B
Kypce OpraHM4ecKOH XHMMUH BELIECTBA PAcCMaTPUBAIOTCS HAa YPOBHE KIIACCHUYECKOM TEOPHM CTPOEHHsS OPraHMYECKMX COEMHEHHMH, a Taikke Ha YpOBHE
CTEePEOXMMHUYECKUX U JIeKTPOHHBIX MPEACTABICHUI 0 CTpoeHnH BenecTB. CBeneHus 00 H3yyaeMbIX B Kypce BEIECTBaX Jal0TCs B Pa3BUTHH — OT YIJIEBOIOPOAOB 10
CIIO)KHBIX OHOJIOTMUECKH AKTHBHBIX COEIMHEHHH. B Kypce opraHumyeckodl XHMHM MOJy4aloT pa3BUTHE CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOINEro
00pa3oBaHusl IEPBOHAYAIBHbIE MPEICTABICHUS O XUMUUECKOH CBSI3H, KJIACCU(UKAIMOHHBIX IIPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX CTPOEHHS, O
XMMHYECKOH peaKlnu.

ITox HOBBIM YIJIOM 3peHHs B IpeameTe «XuMus» 6a30BOro ypoBHS pacCMaTpHBAEeTCA M3y4YECHHBIH Ha ypoBHE OCHOBHOIO OOIIEro 0Opa3oBaHHs Te OPETHUECKHI
Matepual U (aKTONOTHUECKHE CBEEHHsA O BEIECTBAX M XUMHUuecKoil peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeOpraHuYeckas XUMHs» 00ydaloluMcst
MPETOCTABIIAETCA BOSMOXKHOCTh OCO3HATH 3HAYCHUE MIEPUOAUUECKOTO 3aKOHA C OOIIETEOPETHIECKUX U METOM0IOTHIECKUX MO3HIMHM, ITy0)ke MO HATh HCTOPUUECKOE
HU3MeHeHne PYHKIMI 3TOro 3aK0Ha — 0T 0000IIaronell 10 O0BSACHAIOIEH U IPOrHO3U PYIOLICH.

Enunas cucreMa 3HAHMH O Ba)KHEHINMX BEIIECTBAX, UX COCTaBE, CTPOCHHHM, CBOMCTBAX M IPUMEHEHHHU, a TAkKe O XUMHUUYECKHX PEAKIHAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX IIPOTEKaHHs JOHOMHsAeTCs B Kypcax 10 u 11 kiaccoB 21eMeHTaMH COZIEpXKaHHs, UMEIOIMMHU KyJIbTYPOIOTHYECKHI U IPUKIAIH OH XapaKkTep. DTH
3HAHUS CIIOCOOCTBYIOT IIOHMMAHHIO B3aHMOCBS3H XHMHHM C APYTUMH HAayKaMH, PacKphIBAIOT €€ pojb B MO3HABATENBHOH M NMPAKTUUECKOH AesTeIh HOCTH YelO0BeKa,
CIIOCOOCTBYIOT BOCIHTAHHUIO YBaXKEHMS K IIPOIIECCY TBOPYECTBA B 00JACTH TEOPHHU M MPAKTUUECKUX MPHIIOKEHHH X UMUK, IIOMOTaloT BBITYCKHHKY OPHEHTHPOBATHCS
B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBS3aHHBIX C XUMHUEH, KPHTHYECKH OCMBICINBATh MHOOPMAIMIO U NPUMEHATH €& JJIA MOMOJH CHUS 3HAHUM,
pelleHHs] HHTEJUIEKTYaIbHbIX U OKCIEPUMEHTAIbHBIX HCCISI0BAaTENbCKUX 3a0au. B niemom cozmepxaHue yaeOHOro mpeamera «XUMHS) JAHHOTO YPOBHS H3YUCHHS
OPUEHTUPOBAHO Ha (HOPMHUPOBAHHE y OOYUYAIOMIMXCS MUPOBO33PEHUYECKOH OCHOBBHI ISl MOHMMAaHHsA (QUIOCOPCKHX HAEH, TaKHX KaK: MaTepHalIbHOE E€JHHCTBO
HEOPraHHYeCKOI0 U OPraHHYeCKOI0 MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTABOM H CTPOEHHEM, IIO3HABAEMOCTb IPHPOIHBIX SBICHHH IyTEM
OKCIICPUMEHTA M PEILICHUS IPOTUBOPEUMII MEKTy HOBBIMH (PaKTaMH M TEOPETUUECKUMH IPEANOCHUIKAMH, OCO3HAHHME POIM XUMUH B PEIICHHH JKOJIOTHYECKHX
mpo6JIeM, a TaKxKe MpodiieM cOepekeHUs DHEPTEeTHIECKUX PECYPCOB, CHIPhS, CO3IaHHUS HOBBIX TEXHOJIOTHI U MaTEPHAIIOB.

B mmaHe pemeHHs 3a4ad BOCIUTAHUS, Pa3BUTUS M COLUANU3AMHU 00yJaIONMXCS IPHHATHIC IPOrPaMMOH [0 XHMMHH HOAXOABI K ONPENCICHUIO COINCPKAHUI U
MOCTPOCHHS IpeMeTa IpeayCMaTpHBaIoT (OPMUPOBAHIE YHUBEPCATBHBIX yICOHBIX NeHCTBH, HMEIOMUX 6a30BOe 3HAUCHHUE AN Pa3IMYHBIX BUIOB AESTEIbHOCTH:
peuieHus mpoOsieM, MOUCKA, aHanu3a U 00paboTku MHQOpPMAIMK, HEOOXOJUMBIX ISl IIPHOOPETEHHS ONbITa MPAKTHYECKOH W UCCICAOBATENBCKOM NESATEILHOCTH,
3aHMMAIOIIEH BaYKHOE MECTO B O3HAHUH XHMHH.

B mpakTuke mpenomaBaHHS XHMHM KaK Ha ypoOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs, TaK M HAa yPOBHE CpPEIHEro 00IIero oOpa3oBaHUA, IIPH OI peflelIcHHU
cofepKaTeNbHOH XapaKTePHCTHKH Lelied M3ydeHHs HpeIMeTa HalpaBICHHEM INEPBOCTEIECHHOH 3HAYMMOCTH TPAIMIMOHHO HpPH3HAETCS (O PMUPOBAHHE OCHOB
XUMUYECKOH HayKd KaK OOJTAaCTH COBPEMEHHOT'O €CTeCTBO3HAHMUS, MPAKTHUYECKON JESTEIbHOCTH YelIOBeKa M KaK OJHOrO M3 KOMIOHEHTOB MHPOBOH KymbTyphl. C
METOIMYECKOH TOUKH 3PEHHS TaKOH MOAXOJ K OIPEEIeHHUIO Ieel H3ydeH s IpeIMeTa SBIISIeTCS BIOJIHE OIIPaB JAHHBIM.

CornacHo JaHHOW TOYKe 3pEHHs ITIaBHBIMH LIeIIMHU H3ydeHus peaMera « Xumusi» Ha 6a3oBoM yposHe (10 —11 ki1.) sSBIIsIoTCS:

. (opMupoBaHUE CHCTEMBI XUMHYECKHX 3HAHHI KakK BaKHeHIIell cocTaBIIomell eCTeCTBEHHO-HAyIHOH KapTHHBI MHpPa, B OCHOBE KOTOPOH JIe)KaT KITIOUEBEIC
MoHATUS, QyHIaMeHTaNbHbIe 3aKOHBI H TEOPHH XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOGHHE U MOHUMAHUE CYIIHOCTH JOCTYHIHBIX 00O0OMICHUH  MHPOBO33D €HIECKOTO
XapakTepa, 03HAKOMJICHHE C HCTOPHEH HX Pa3BUTHUS U CTAHOBJICHUS;

. (dopMupoBaHUE H pa3BUTHE NPEICTABICHUII O HAYYHBIX METOAX IIO3HAHMS BEI[ECTB U XMMHYECKHX PEaKIUi, HEOOXOMMMBIX IJIsI IPUOOPETEHNS yMEHHH
OPUEHTUPOBATHCS B MUPE BENIECTB M XUMUUECKHUX SBICHHH, HMEIOIIIX MECTO B IIPHPOJIE, B IPAKTHIECKON U ITOBCEIHEBHOH KH3HH;

. pa3BUTHE YMEHHH M CHOCOOOB HEATEIBHOCTH, CBA3aHHBIX C HAaOMIOZEHHEM M OOBSICHEHHEM XHMHYECKOIO OSKCIICPHMEHTa, COOJIOJEHHEM IIPaBUI
6€30acHOr0 00paIIeHus C BEIIECTBAMH.

Hapsizmy ¢ 9TuM, conepaTelbHas XapaKTepUCTHKA IIelel M 3aad U3ydeHHs IpeaMeTa B IporpaMMe 10 XUMUH YTOYHEeHa H CKOPPEKTUPOBaHA B COOTBETCTBHU C
HOBBIMH IIPUOPHTETAMH B CHCTEMe CpefHero obmero oopazoBanus. CeronHs B MpeNoaBaHUK XUMUH B OONbIIEH CTENeHH OTAaETcs MPEANOUTeHHEe IIPAKTUIECKOi



KOMIIOHEHTE COJepXKaHUsI 00y4eHNUs], OPUEHTUPOBAHHONW Ha MOJTrOTOBKY BBITYCKHHKA 00LIe00pa3oBaTeNbHOH OpraHHM3alMy, BIAJCIOIIEro He HAOOp oM 3HaHMIL, a
(YHKIIHOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHSMHU aKTHBHOTO IOJIy4eHUs 3HAaHUHM M IPUMEHEHUS HX B DPEAJbHOW JKU3HU JUI pell eHHs
MPaKTHYECKUX 3a7ad.

B cBsI3H ¢ 3THM IpH H3y4EHHH NpeaMeTa « XUMHUS TOMUHUPYIOIee 3HaYeHHEe IPHOOPETAIOT TaKHe LeH U 3aJa4H, KaK:

aJlanTaIys 00yJaromuXcs K yCIOBUAM JHHAMHYHO Pa3BUBAIOIIErocst MUpPa, (GOPMUPOBAHUE HHTEIUICKTYaJIbHO Pa3BUTON JIMYHOCTH, FOTOBOU K CaM0 00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY IIPUHSATUIO I'PAMOTHBIX PEIICHHIT B KOHKPETHBIX )KU3HEHHBIX CHTYallUsX, CBSI3aHHBIX C BEIECTBAMHU U UX IIPUMCHEHUEM;

dopmupoBaHue y 00YJarOIMXCs KIIOYEBBIX HABBIKOB (KITIOUEBBIX KOMIIETCHIMI), HMCIOIMX YHUBEPCAIBHOE 3HAUCHHUE ISl PA3]IMYHBIX BHUIOB AESATEN bHOCTH:
peleHus: npodieM, MOKMCKa, aHauu3a U 00paboOTKH MH(pOPMalUH, HEOOXOMUMBIX Il HPHOOPETEHHs ONBITAa NEATEIbHOCTH, KOTOpas 3aHHMAaeT BaXKHOE MECTO B
MO3HAHUH XUMHH, @ TAKXKE JUIS OLEHKU C MO3ULHUH 3KOJIOrHYeCKOoi 6e30I1acCHOCTH XapaKTepa BIMSHUS BEIECTB U XMMHYECKUX IPOLIECCOB HA O PraHU3M 4elIoBeKa U
IIPHPOJHYIO CPEny;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH OOYyYaIONIMXCS: CIOCOOHOCTH CaMOCTOSATENBHO HPHOOpPETaTh HOBBIC
3HAHUS 110 XUMUH B COOTBETCTBUHM C JKM3HEHHBIMHU IIOTPEOHOCTSAMH, HCIIOIb30BaTh COBPEMEHHBIE HH(OPMALIMOHHBIC TEXHOIOIHH IS IIOMCKA U aH ajlu3a y4eOHOH U
HayYHO-TIOYJISIPHON HH(OPMALIMU XUMUUYECKOTO COZICPIKAHMS;

(hopmMupoBaHUE U Pa3BUTUE Yy 00YYAIONIUXCS ACCOLMATUBHOTO U JIOTHYECKOr0 MBIIUICHNS, HAOII0AATEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOT Opble 0COOCHHO
HEOOXOIMMBI, B YaCTHOCTH, IPH IVIAHUPOBAHUH H IIPOBEICHIH XUMUYECKOI'0 IKCIICPUMEHTA;

BOCIIUTaHNE Y 00ydalomuxcst yoexxJEHHOCTH B T'YMaHUCTHYECKOH HANpPaBICHHOCTH XUMHUH, €€ Ba)KHOIl POJU B PELICHUH INIOOAIBHBIX MPOOIEM paliOHAIBHOIO
MIPHPOJONOIb30BaHNU, ITOMOIHEHUSI SHEPreTUUECKUX PECYpCOB M COXPAHEHHMS] MPHPOJHOIO PABHOBECHS, OCO3HAHMS HEOOXOMMMOCTH OEPEKHOrO OTHOLICHHS K
MIPHPOJE U CBOEMY 37I0POBBIO, a TAKXKE MPUOOPETEHNUsI OIBITA HCIIOIb30BAHMS MOTYYCHHBIX 3HAHUI IS IPUHATHS IPAMOTHBIX PELICHUH B CUTYaLMsX, CBSI3aHHBIX C
XUMUYECKHMH SIBICHUSMU.

B yueOHOM IUlaHe CpemHero oOuiero oOpa3oBaHUs NpeaMeT «XHMHA» 06a30BOrO ypOBHS BXOAUT B COCTaB IpeIMeTHOI obnactu «EcTecTBeHHO-HaydHBIC
MIPEAMETHIY.

OO1iee YKCiIo 9acoB, OTBEAECHHBIX JUIS H3y4YEHHs XUMUH, HA 6a30BOM YpOBHE cpeHero obiero odpa3oBaHus, cocrasiser 68 yacos: B 10 kiacce — 34 yaca (1 gac
B Henenmo), B 11 xiacce — 34 vaca (1 yac B Hezeno).

COJEP)KAHHUE OBYUEHMHS 10 KJIACC OPI'AHUYECKAS XUMMUs

TeopeTuyecKkne 0CHOBbI OPraHNMYecKOil XUMHH

an}IMCT opraanecxoﬁ XUMHUHU: €& BO3HHUKHOBCHHUCE, paSBHTHC U 3HAYCHHEC B l'lOJ'ly'-leHl/ll/l HOBBIX BEUIECCTB U MaTepnanos. Teopml CT‘pOCHl/lﬂ opraaneCKnx
coenuHeHuit A. M. BytnepoBa, e€ ocHoBHbIe mojoxeHusl. CTpyKTypHble (OpMYIbl OPraHHYECKMX BellecTB. I'omosorusi, u3omepus. XuMUueckas CBs3b B
OpFaHquCKHX COCIMHCHUAX — O}Il/lHaprle Hu KpaTHble CBA3H.

IIpencraBneHne O KiIacCH(UKALMH OpraHWYECKHX BeliectB. HOMEHKIAaTypa OpraHHYeCKHX COCJUHEHMIl (CHCTeMaTHYecKas) M TPUBHAIbHBIC Ha3BaHUs
Ba)KHEHILMX MPEICTaBUTENEH KI1acCOB OPraHMYECKUX BEIECTB.

DKCIIepuMEeHTaIbHbIE METOBl W3YYEHHUs BELIECTB M UX MPEBPALICHUI: O3HAKOMJICHHE ¢ o0pa3laMi OpPraHMYeCKHX BEIIeCTB M MaTepHajaMHd Ha HX OCHOBE,
MOZIEJIMPOBAHME MOJIEKYJl OPraHWYECKUX BELIECTB, HAONIOJACHME M ONUCAHHE [EMOHCTPALMOHHBIX OIBITOB I10 IPEBPALIECHUIO OPraHUYECKHX BELIECTB HPH
HarpeBaHuH (IUIaBJIEHNUE, OOYIIIMBAaHUE U TOPEHHUE).

Yraesoaopoast

AJIKaHbI: COCTaB M CTPOCHHUE, IOMOJIOTMYECKUH psiji. MeTaH M 3TaH — MPOCTEHIINE MPEICTaBUTENN AJIKAHOB: (GU3MYECKHE M XMMHUYECKHUE CBOMCTBa (peakuuu
3aMelEeHNs] U TOPEHUS ), HAXOXK/ICHUE B IPUPOJIE, TIOJTydEHHE U IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUUECKUI Psijl. DTUIICH U NPOIUIIEH — NPOCTEHIIME MPECTABUTENN AIKEHOB: (PU3MYECKUE U XMMHUUYECKHE CBOMCTBA (Peakiuu
THJIPUPOBAHUSL, TaJIOT eHUPOBAHMS, THAPATALMH, OKHCICHHUS ¥ MOJIMMEPU3ALIUHI), TOJy4E€HHUE U IIPUMEH EHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyranueH-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKME CBOWMcTBa (peakuus nonuMepusanuu). [TomyueHne CHHTETHYECKOro
Kay4yKa ¥ pe3UHBbI.

AJIKMHBL: COCTaB M OCOOCHHOCTH CTPOCHUSI, FOMOJOTHYECKUH psil. ALETHIEH — NPOCTEHIIMH NPEACTABUTENb AIKMHOB: COCTaB, CTPOCHHE, (pU3Mueckue u
XUMHYECKHE CBOMCTBA (PEaKLK THAPUPOBAHHS, FAJIOT€HU POBAHUS, THPATALIMH, TOPEHUS), TOJY4EHHUE U IPUMEH CHHUE.

Apenbl. benson: cocraB, cTpoeHue, QU3MYECKHE W XUMHYECKHE CBOMCTBA (PEaKkLMH rajJoreHUPOBAHUS M HUTPOBAHMA), MOIYyYCHHUE U NPUMEHEHHe. Toayon:
cocmas, cmpoenue, Qusuyeckue U Xumuyeckue C60UCMBA (PeaKyuu 2an02eHUpPOBAHUs U HUMPOBAHUs), NONyYeHue u npumeHeHue. TOKCUYHOCTb APCHOB.
I'eHernyeckas cBSA3b MEXAY YriICBOAOPOAAMH, IPUHAIIISKALIMMH K Pa3INYHbIM KJIACCAM.

IIpupoaHbie NCTOUHUKH yriieBogopoaoB. [Ipupoausiii ra3 u nonyTHsie HeTaHbIe ra3sl. HedTh 1 €€ npoucxoxaenue. CrnocoObl nepepadoTku HeTH: meperoHka,
KPEKUHT (TePMUYECKUI, KaTaIMTHYECKHH ), muponu3. [IpoaykTel mepepaboTku HedTH, MX NPUMEHEHUE B IPOMBILIICHHOCTH U B ObITy. KaMeHHBIIT yroib 1 NpOayKThI
€ro nepepadoTKu.

DKCIepUMEHTaJIbHBIC METOAbl U3Y4YCHHs BELIECTB M MX IPEBPALICHUN: O3HAKOMIIEHHE ¢ O0pa3liaMu IUIACTMACC, KaydyyKOB M Pe3uHbl, Koyutekuuu «Hedte» u
«YTO0Ib», MOAEIUPOBAHHE MOJIEKYJI YTIIEBOJOPOAOB U raJIOr eHOIPOU3BOIHBIX, IPOBEACHIE MPAKTHYCCKON pabOThI: MOMY4YEHHE STUICHA H U3yYCHHE er0 CBOMCTB.

Pacuérnble 3agaun.

BhrynciieHns o ypaBHEHUIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOIMYECTBA UCXOMHOIO BEIIECTBA MM MPOAYKTA PEaKLUH MO M3BECTHBIM Macce, 00bEMy,
KOJIMYECTBY OTHOTO M3 MCXOHBIX BEIECTB WU MTPOJYKTOB PEAKLIUH).

Kuciopoacoaep:xaume opranuyecKkue coeHHEHUs

IlpenenbHbIE OJHOATOMHBIC CIHUPTBL. METaHONI M 3TAaHON: CTpPOeHHE, (U3NYECKHEe W XHUMHUYECKHE CBOWCTBAa (peakiuu C aKTUBHBIMU METaJUIaMu,
raJloreHOBOIOPO/IaMHU, TOPEHHKE), IPUMEHEHUE. BOLOpOaHbIE CBSA3M MEXY MOJIEKYJIaMU COUPTOB. JleliCTBUE METaHOA ¥ STAHOJIA HA OPraHU3M YelloBeKa.

MHOroaToOMHbIE CIUPTHI. DTWICHIJIUKONb M TJWIEPUH: CTPOCHHE, (U3MYECKHE W XMMHUYECKHE CBOMCTBAa (B3aMMOJCHCTBHE CO IIENOYHBIMU METaJUlaMH,
Ka4yeCTBEHHas peaKilysi Ha MHOrOaTOMHbIE CIHPTHI). JleficTBIE Ha OpraHu3M 4esoBeka. [[puMeHeHre riaMiepr Ha U STHIICHTTHKOJIS.

DeHoI: CTpOeHHEe MOIEKYJIbI, GH3UIECKUe H XHMHUIeckne cBoicTBa. TokcuunocTs deHona. [IpaMenenne denomna.

Anbaeruzsl 1 kemonsvt. PopManbIerui, aeTadbAerul: CTpOCHHE, (PU3HIECKHe I XUMUIECKHE CBOMCTBA (PEaKIMU OKHCICHHUS U BOCCTAHOBIICHHUS, KaUeCTB CHHBIE
PeaKiyn), MoTydeHHEe U IPHMEHEeHHE.

OIHOOCHOBHBIE ITpeIeNbHbIE KapOOHOBBIE KHCIOTEL. MypaBbHHAs U YKCYCHAsl KHCIOTBI: CTpoeHue, (GU3Hieckue U XUMHIECKHe CBOicTBa (CBOMCTBa, oOmue Uit
KJacca KHCJIOT, PeaKIys dTepupuKanin), moTydeHne u npuMenenne. CTeapHHOBas H OJIEMHOBAs KUCIOTHI KaK IPEACTaBUTEIN BEICIINX KapOOHOBBIX KHCIOT. MblLIa
KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, HX MOIoIIee AeiicTBue.

Crnoxuble dQUpBI KaKk MPOM3BOIHBIC KapOOHOBBIX KHCIOT. ['maponus cioxkueix 3¢upos. XKupsl. ['maponus sxupos. IIpumenenne xupos. buonorndeckas pois
JKHPOB.

VYrineBombl: cOCTaB, KIACCH(UKAIU YIIeBOLOB (MOHO-, JH- M HOJNHCaxapuiasl). ['7Ioko3a — IpOCTeHIIMI MOHOCAXapHA: OCOOEHHOCTH CTPOEHHS MOJEKYIIHI,
¢dm3nueckie W XUMHYECKHE CBOHCTBa (B3amMojelictBue ¢ ruapoxcugoMm Mexu(ll), okmcnennme amMMumadHeIM pacTBOpoM okcupaa cepebpa(l), BoccraHoBieHue,
OpoxxeHHe II0KO035]), HAXOKACHUE B IPHPOJIe, IPHMEeHeHne, bnonorndeckas poib. orocunre3. PpykTo3a Kak H30Mep TIIOKO3BL.



Kpaxman u nemonosa Kak NpUpoAHble moiamMepbl. CTpoeHHe Kpaxmala M Le/urono3bl. Pu3pueckue M XHUMHYECKHE CBOWCTBA Kpaxmaya (THIPOJIH3,
KaueCTBEHHAs] PEaKIUs C HOJOM).

OKCIIepUMEHTaJIbHBIE METObl U3yYEHNUs BEIIECTB M UX MPEBPAIlCHHI: IPOBECHIE, HAOIIONCHHAE U OMICAHUE JIEMOHCTPAIOHHBIX OIBITOB: TOPEHUE CIIHPTOB,
Ka4eCTBEHHBIC PEAKIUK OHOATOMHBIX CIUPTOB (OKMCieHHe dtaHona okcuaoM Meau(ll)), MHOroaTOMHBIX cMpTOB (B3aMMOACHCTBHE IJIMLEPUHA C THIAPOKCHUIOM
menu(ll)), anpmernnoB (OKUCIEHHE aMMHA4YHBIM pacTBOpoM okcupa cepebpa(l) m rumpokcunom menu(ll), B3ammoneilicTBHEe Kpaxmana ¢ HOAOM), IPOBENCHUE
IIPaKTHYECKOW pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KHCIOTEL

Pacuérnble 3anaun.

BeIuuCIIeHNS 10 yPaBHEHUIO XUMUYECKOIl peakiuu (Macchl, 00béMa, KOIMYECTBA UCXOAHOTO BELIECTBA MM NPOJYKTa PEaKIUH IO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOT'O U3 UCXOJHBIX BEILECTB MU MTPOJYKTOB PEAKLIUH).

AsoTconepxaliie OpraHu4ecKue COCAMHEHMs.

AMHHOKHCIIOTH Kak aM(OTepHbIe OpraHudyeckue coequHeHus. Ousudyeckue U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha IpuMepe INMIuHA). bromornueckoe
3HA4YEHHEe aMUHOKUCIOT. [TenTusl.

Beky Kak MpUPOJHbBIE BBICOKOMOJIEKYISIPHBIC COSIUHEHHs. [lepBUdHas, BTOpUYHAs U TPETHYHAsI CTPYKTypa OelKkoB. XHUMHYECKHE CBOWCTBA OENIKOB: I'MAPOIN3,
JIeHaTypalys, KaueCTBEHHbIC PEaKIU Ha OeIIKu.

OKCIEepUMEHTAIbHBIe METOABl M3y4YEHMsl BEIECTB M MX INPEBPAIICHUi: HAONIOJCHHME M ONMCAHHE JEMOHCTPALMOHHBIX OIBITOB: JICHATYpauus OIKOB MpH
HarpeBaHUH, [IBETHBIC PEAKIMU OENKOB.

BbicokoMoJIeKyISIpHbIE COeJHHEeHUs

OCHOBHbBIE MOHATUS XUMHU BBICOKOMOJIEKYJIIPHBIX COEJMHEHUI: MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIIMMEPU3ALUHU, CPEIHSS MOJ eKyJspHas
Macca. OCHOBHbIE METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSIMHEHU I — MOIMMEepU3aLus U OJMKOH/ICH CalHsl.

OKCIIepUMEHTaJIbHBIE METOIbI M3YYEHHUs] BELIECTB M MX INPEBPALICHUIl: O3HAKOMJIECHHE ¢ oOpasLaMy HPUPOIAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJIacTMacc,
Kay4yKOB.

MexXIpeaMeTHbIE CBSI3H.

Peanuzanys MeXIpeMETHBIX CB3€H NpU U3y4EHUU OpraHudeckoi XuMuu B 10 knacce ocyLecTBIsETCA Yepe3 HCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
l'lOHSlT]/lﬁ, TaK U HOHﬂTHﬁ, SIBJIAFOIIUXCA CUCTEMHBIMU JUIA OTACIBHBIX IPEAMETOB €CTECTBEHHO -HaAY4YHOI'0 [IUKJIA.

OO61Me ecTeCTBeHHO-HAay4YHbIe MOHSATHS: SBJICHHE, HAyYHBIH (akKT, IMIOTe3a, 3aKOH, TEOPUs, aHAIU3, CHHTE3, KJIacCH(UKAIHs, ePHOINIHOCT, HAOMOIeHN E,
U3MEPEHHU e, FIKCIIEPUMEHT, MOJICIIHPOBAHUE.

®dusnka: MaTepus, SHEPrUs, Macca, aTOM, 3JEKTPOH, MOJIEKYJIa, SHEPreTHYECKUH yPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSHU € BEIeCTBA, (PU3NUECKHE
BEJIMYHHBI U €AUHULIBI UX U3MEPECHUA.

buosnorus: kieTka, opraHusM, ouocdepa, 0OMeH BELIECTB B OpraHu3Me, (POTOCHHTE3, OMOIIOrMYECKH aKTUBHbBIE BelllecTBa (O€IKH, YTriIeBObl, XKUPbI, HEpMEHTHI).

I'eorpactusi: MHHEpaJbl, TOPHBIE ITOPOBI, OJIE3HBIE HCKOIaeMbIe, TOIUTHBO, PECYPChL.

Texuonorus: MALIEBLIE TPOAYKTBHI, OCHOBBI PAIlMOHAJIBHOI'O IHUTAHUSA, MOIOIIHE CPEACTBA, JICKAPCTBEHHBIE W KOCMETHYECKHUE IIpErapaTtbl, MaTepHalibl H3
HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KJTACC OBLIASL UM HEOPTAHUYECKAS XUMMUS

TeopeTuyeckne 0CHOBbI XHMHHU

XUMHYECKHU d1eMeHT. ATOM. SIIpo aTtoMa, H30TONbL. DIIEKTPOHHAsE 0007I09Ka. JHEPreTHYECKHE YPOBHH, OAYyPOBHH. ATOMHBIC OPOUTANH, S-, P-, 0- JIIEMEHTBHI.
OCOOEHHOCTH pacHpeiesIeHUs FIEKTPOHOB 110 OPOUTAIAM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAs KOH(PUTYpaLlUs aTOMOB.

Iepuonuueckuii 3akoH u Iepronuueckas cucrema xumudeckux siemenToB JI. M. Menzeneea. CBsA3b NEPHOIMYECKOro 3aKoHa M Ilepuoandeckoi crucTeMsl
xumuyeckux siaemenToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOpHEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHMs CBOMCTB XMMHYECKHX DJIEMEHTOB M
00pa3yeMbIX HMH IIPOCTHIX U CIOKHBIX BELIECTB IO IPYNIAM U NepruoaaM. 3HaueHHe IEpUOANIECKOr0 3aKOHA B Pa3BUTUH HAYKH.

CtpoeHue BemecTBa. XMMHYECKas CBA3b. BHIBI XMMHYECKOH CBS3M (KOBaJIEHTHAs HEMOJIPHAS U HOJISIPHAs, HOHHAs, MeTajInueckas). MexaHu3Mbl 00pa3oBaHuUs
KOBAJICHTHOM XMMHUYECKOH CBS3M (OOMEHHBIH U JIOHOPHO-aKIENTOPHbIH). BomoponHas cBs3b. BaneHTHOCTb. DiekTpooTprnaTenbHOCTh. CTeneHb oKkuciaeHus. oHbL:
KaTHOHBI H AaHHOHBIL.

BemiecTBa MONEKYJISIPHOTO M HEMOJIEKYISPHOIO CTPOEHHs. 3aKOH IOCTOSHCTBA COCTAaBAa BENIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTH CBOHCTBA
BEIIECTB OT TUIA KPUCTAIINYECKOM PEIIETKU.

IMonsTHE O AMCIIEPCHBIX cHCTeMaX. MICTHHHbIE U KOJUIOHIHBIE PacTBOPEL. MaccoBast 10714 BEIIeCTBa B PaCTBOPE.

Knaccuuxanus HeopraHudecKuxX coeauHeHui. HoMeHKIaTypa HeopraHH4ecKuX BeIlecTB. I'eHeTHdecKas CBS3b HEOPraHHMYECKUX BEILIECTB, NMPHHAIICSKANINX K
Pa3IMYHBIM KJIaCCaM.

Xumnueckas peakiys. Knaccudukanus XMMHUECKHX PeakIyil B HEOPraHUUECKOH 1 OpraHM4ecKol XMMHH. 3aKOH COXPaHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAaHEHUS
1 IIPEBPAICHHS YHEPTUH IPU XUMUYECKIX PEAKIHUSX.

CKopocTh peaknud, €€ 3aBHCHMOCTh OT pas3iauuHbIX (akropoB. OOpaTuMble peakmuu. XuMHYeckoe paBHoBecue. (DakTOphl, BIUIOIINE HAa COCTOSHHE
xumudeckoro pasHosecus. [Ipunmun Jle Hlarense.

OnexTponuTndeckas qucconnanys. CHIbHBIC H c1abble 3eKTponnThl. Cpena BOIHBIX PACTBOPOB BEILECTB: KUCTIAs, HEHTpaabHAas, MEI0THas.

OKHCIIHTENFHO-BOCCTAHOBUTEIHbIC PEAKIIUH.

OKcIlepuMeHTalbHBIE METOIBl M3y4EHHS BEIIECTB M MX IIpeBpalleHMil: AeMoHcTpamus Tadmun «llepHommdeckas cucTeMa XHMHYECKHX diementoB [ WM.
MenzeneeBa», H3ydeHHE MOAeNeH KPHCTAUIMIECKUX PEIIETOK, HAOMOeHNe H ONKCAaHuEe IEMOHCTPAlHOHHBIX U JJAOOPAaTOPHBIX OMBITOB (Pa3lIOoiKeH ue MepoKcuaa
BOIOPOAAa B NPUCYICTBHM KaTaanW3aTopa, OMpedeleHHE CPEebl PAcTBOPOB BEUIECTB C IIOMOINIBIO YHUBEPCAIbHOTO HHAMKATOPA, PEaKIMH HOHHOTO OOMEHA),
IIpOBeIeHNe IIPAKTHIeCKol paboThl «BinsHue pa3muIHbX (aKTOPOB HA CKOPOCTh XMMHIECKOH PEaKIIUM.

Pacuérnble 3agaun.

Pacuérel Mo ypaBHEHHAM XHMHUYECKHX PEAKIHil, B TOM YHCIIe TEPMOXHMHIECKHE PACUETHI, PaCUETHI C HCIONB30BAHIEM IIOHATHS «MAaCcCcOBasl A0J BEIIECTBAY.

Heopranuueckasi xumusi

Hemeramnel. Ilonoxenne HemeramnoB B Ilepruogudeckoil cucreme xumudeckux dneMeHToB JI. V. MenneneeBa 1 0COOCHHOCTH CTpOeHHs aToMOB. Dusmdeckue
CBOICTBAa HEMETAJUIOB. AJIOTPONUS HEMETAJIOB (Ha IpHMepe KHCIopoaa, cepsl, hocdopa u yriepona).

XuMHUeckre CBOHCTBA BaKHEHIINX HEMETAIUIOB (TalOreHoB, cephl, a30Ta, docdopa, yriepona ¥ KpeMHHS) H UX COETHHEHHH (OKCHUAOB, KHCIOPOACOAEPKAIINX
KHUCJIOT, BOAOPOJHBIX COCAUHEHUIT).

ITpuMmeHeHre BaKHEHIINX HEMETAIUIOB M HX COSANHEHHH.

Metamnst. [Tonoxxenne meramioB B Ilepumoxmdeckoil cucreme xumudeckux sneMeHToB J[. V. MenneneeBa. OCOOEHHOCTH CTPOGHHS DIEKTPOHHBIX O0O0JIOUEK
aToMOB MeTaiuoB. O6mue pusndeckre cBoicTBa MeTanaoB. CIIaBbl METaJIOB. DIIEKTPOXUMUYESCKHN PSIT HAIPsDKSHHI METAIIOB.

XUMHUYECKUE CBOWCTBA Ba)KHEUIIINX METAJUIOB (HATPUii, KaJlMii, Kb, MaTHUI, aFOMUHUIA, IUHK, XPOM, )KeJI€30, ME/Ib) U X COCIUHCHUI.

O6ume crocoOb! MoTydeH:s! MeTalIoB. [IpuMeHeHne MeTaIoB B ObITY U TEXHHKE.



OKCIIepUMEHTaJIbHBIE METOIbl H3Y4YCHHs BEIISCTB M WX IPEBPALICHUH: H3ydeHHe KOUIeKIuU «MeTauibl M CIUIaBBD)Y, 00Opa3slOB HEMETAIOB, PEIICHUE
IKCIIEPUMEHTAIBHBIX 3a/1ad, HaOMIOACHUE M ONMCAHHE JEMOHCTPAIMOHHBIX M JIAOOPATOPHBIX ONBITOB (B3aHMMOACHCTBHE THIAPOKCHZA AIIOMHHHS C PacTBOPaMH
KHUCJIOT U IIeJI0Yel, KaueCTBEHHBIC PEAaKIHU Ha KATHOHBI METAILIOB).

Pacuérnsle 3agaqn.

Pacuérel Macchl BelecTBa MM 00bEMa Ta30B 110 H3BECTHOMY KOJIMUYECTBY BEIECTBA, MAcCe MM 00BEMY OJHOIO U3 yY4aCTBYIOIIUX B PEAKIMHU B EIIECTB, PACIETHI
Macchl (00bEMa, KOJIMYIECTBA BENIECTBA) IIPOIYKTOB PEAKI[HHU, €CIIH OJHO U3 BEIIECTB HMEET IIPUMECH.

XuMHs ¥ KU3HBb

Pone XuMHH B 06ecIiedeHUH YKOJIOTUYECKOM, SHEPreTHUEeCKOl U MHUIIEBOH 6€30IIacCHOCTH, Pa3BUTUH MEeAULUHEL. [I0HATHE 0 HAyYHBIX METOAAX I1 O3HAHUS BEIECTB
U XUMUYECKHX PEaKIHil.

IpencraBienys 00 OOIMX HAYYHBIX IPHHIMIIAX IPOMBIIUICHHOTO HOJIyYeHHUS BAXKHEHIIMX BEIICCTB.

UYenoBek B MUpE BELIECTB M MaTePUAIOB: Ba)KHEHIME CTPOMTEIbHbIE MaTepHalbl, KOHCTPYKLIMOHHbBIE MaTEPHAIBI, KPACKU, CTEKJIO, KEpaMUKa, MaTepHaIbl UL
9JIEKTPOHUKH, HAHOMAaTEePUAJIbl, OPraHUYECKHE i MUHEPAJIbHBIE Y00 PeHUS.

XuMHSL M 30pPOBbE YEJIOBEKA: IIPAaBHJIA UCIOJIB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB, IpaBuWiia OE30aCHOr0 HCIOJB30BAHHS NPENapaToB OBITOBOH XMMHHU B
IIOBCE{HEBHOMN KU3HU.

MesKnpeaMeTHbIe CBSI3H.

Peanu3arus MEXIPEIMETHBIX CBs3eil NMpH M3ydeHHH oOIIeil M HeopraHudyeckod XuUMHH B 11 Kiacce OCymIECTBISETCS Yepe3 HCHONB30BaHME KaK OOIIMX
€CTECTBEHHO-HAYYHBIX OHATHH, TAK U ITOHSITHI, SIBISIOLMXCS CHCTEMHBIMU IS OT/JEIBHBIX IPEAMETOB €CTECTBEHHO -HAyYHOr0 LUKJIA.

OO1Me ecTecTBEHHO-HAYYHbIC OHSATHS: HaAy4YHBIil (haKT, THIIOTE3a, 3aKOH, TEOPHs, aHAIIN3, CHHTE3, KIacCH(PUKALMS, IEPUOJUIHOCTD, HAOIIO €HUE, OKCIIEPUMEHT,
MOJIENIMPOBaHUE, U3MEPEHHE, SBIICHHE.

dusmka: MaTepus, SHEPrus, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOI, PaJHOAKTUBHOCTE, MOJICKYJIA, SHEPreTUUECKUH YPOB €Hb, BEIIECTBO, TEINO,
00BEM, arperaTHOE COCTOSIHUE BELIECTBa, DH3NUECKHE BENMYMHEI U SANHULBI HX H3MEPEHHUS, CKOPOCTb.

Buonorust: kieTka, opranu3M, IKOCUCTeMa, bnocdepa, Makpo- U MUKPOIJIEMEHTbI, BUTAMUHBI, OOMEH BEILECTB B OPraHH3Me.

I'eorpadyusi: MUHEpaIbl, TOPHbIE TOPOIbIL, TOIE3HbIE HCKOIAeMble, TOILTHBO, PECYPCHL.

TexHonorus: XuMuyeckas l'IpOMbILLIJ'leHHOCTl:, MeTannyprm{, l'lpOl/BBO)lCTBO CTpOMTeJ’[beIX MaTepl/laJ'lOB, CCJ'I])CKOXO3${FICTBCHHOC l'IpO]/BBO)lCTBO, IMUIIEeBast
l'lpOMl:lLLlJ'leHHOCT]:, (bapmaues‘mqecxaﬂ l'lpOMl:ll_LlJ'lCHHOCTb, l'lpOl/BBO}lCTBO KOCMETHYECCKUX npenapaTOB, l'lpOPl3BO}1CTBO KOHC’T‘pyKL[l/IOHHbIX MaTepu ajJioB,
3J'ICKTp0HHa$l l'lpOMbILLIJ'IeHHOCTl), HaHOTEXHOJIOTUH.

ITJTAHUPYEMBIE PE3VYJIbTATHI OCBOEHN S ITPOI'PAMMBI 11O XM HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA30OBAHU S

JMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycraHaBiauBaeT TpeOOBAHUS K Pe3yJIbTaTaM OCBOSHHUS 00y4arolUMHUCS NPOrpaMM CpeAHEro ooduiero oopa3oBaHus (JUYHOCTHBIM, METANIPEIMETHBIM U
npeaMetHeIM). HaydHo-MeTomuueckoil OCHOBOW [uisi pa3spalbOTKH IUIAHHPYEMBIX PE3yIbTaTOB OCBOCHUSI MPOrPaMM CpPEIHEro OOIIero OoO0pa3oBaHMS SIBISIETCS
CMCTCMHO-}IC%TCJ’ILHOCTHHﬁ MMOoAXO0Md.

B cOOTBETCTBHU C CHCTEMHO-IEATEIFHOCTHBIM MOAXOIOM B CTPYKTYp€ JUYHOCTHBIX PE3yIbTAaTOB OCBOCHMS NpeAMeTa «XHMHS» Ha ypOBHE CPEIHEro OOIIEero
00pa3oBaHusl BBIIETIEHBI CICAYIOIIHE COCTABIISIONINE:

0CO3HAaHHE 00YYAIOIMMHUCS POCCUHCKOM IPakIaHCKOH HIEHTHYHOCTU — TOTOBHOCTH K CAMOPA3BHTHIO, CAMOCTOSITEIbHOCTH H CaMOOIPE/IeICHUIO;

HaJIM4Ue MOTUBALUU K 00y4YEHHMIO;

1eJIeHaNpaBJIeHHOE Pa3BUTHE BHYTPEHHNX YOEXKICHNH TMUHOCTU HA OCHOBE KIIIOUEBBIX IIEHHOCTEH M HCTOPHYECKUX TPaJHuiiii 6a30BOi HAYKU XU MUH;

TOTOBHOCTb U CIIOCOOHOCTH 00Y4alOMUXCsl PyKOBOJCTBOBATHCS B CBOEH JIEATENBHOCTH IIGHH OCTHO-CMBICTIOBBIMH YCTaHOBKAMH, NIPUCYLIMMH IIEJOCTHOH cUcTeMe
XUMHYECKOro 00pa30BaHUs;

HaJIn4ue MPaBOCO3HAHHS YKOTOIMYECKOH KyJIbTYpPBI U CIOCOOHOCTH CTAaBUTh II€JIH M CTPOUTH KU3HEHHBIE TIaHbL.

JInduHOCTHBIE PpE3yNbTaTHl OCBOGHMS IIpeaMeTa «XHUMHsS» JIOCTUTAlOTCd B €IMHCTBE y4eOHOM M BOCHHTATEIbHOH IEATEIBHOCTH B COOTBETCTBHH C
TYMaHHCTUYECKUMH, COLMOKYIbTYPHBIMH, NYXOBHO-HPABCTBCHHBIMU LIEHHOCTAMH H MA€AaJaMH POCCHHCKOTrO Ipa)kIAaHCKOTO OOINECTBA, MPHHATHIMH B 0OIIECTBE
HOpMaMU U IIPAaBUJIAMH IOBEACHUS, CIIOCOOCTBYIOIIMMHE IPOIIECCaM CaMOIMO3HAHMS, CAMOPA3BUTHA X HPAaBCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH 00YY alOIIUXCS.

JIndaHOCTHBIE Pe3yIbTaThl OCBOCHHUS IPEAMETa «XUMHUS» OTPaXkaloT chOPMHPOBAHHOCTH OMbITA IO3HABATEILHON M MPAKTHYECKOH ACATEABHOCTH 00YYalOIHXCs
10 peaM3aluy IPUHATHIX B OOIECTBE IIEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpaxaaHCcKOro BOCIIHTAHMS .

0CO3HAHHMS 00YJAIOIIIMUCS CBOMX KOHCTUTYLIHOHHBIX IIPaB H 00SA3aHHOCTEH, yBaXKECHUSI K 3aKOHY U IIPABOMOPSIKY;

MPEACTABJICHHUS O COLMATBHBIX HOPMAX H IPaBUIAX MEKINIYHOCTHBIX OTHOIIECHUH B KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOH TBOPUECKOH JEATEIbHOCTU P CO3JIaHUH YIEOHBIX IPOCKTOB, PEHICHHU Y4eOHBIX M MTO3HABATEIBHBIX 33124, BBIIOIH €HUH XUMUUECKUX
9KCIICPUMEHTOB;

CIIOCOOHOCTH IIOHMMATh ¥ IPHHAMATh MOTHBBI, HAMEPEHHUS, JIOTUKY H apI'yMEHTHI IPYTHX IPH aHAIHM3€ Pa3IHIHBIX BUIOB YUeOHOMU IeATEIbHOCTH;

2) NIaTPHOTUYECKOT0 BOCITUTAHMS

LEHHOCTHOTO OTHOIIEHHS K HCTOPHYECKOMY H HAyIHOMY HACJICINIO OTEIECTBEHHON XUMUH;

YBa)KEHHs K IIPOIECcCy TBOPUECTBA B OOJACTH TCOPUH H IPAKTHICCKOTO IMPHUMEHEHHS XHMHH, OCO3HAHUS TOTO, YTO IOCTIDKGHHS HAyKH €CTh Pe3ylbTaT
JUTHTENBHBIX HaOMIOACHUH, KPOIOTIMBBIX YKCIIEPHMEHTAIBHBIX TIOUCKOB, TOCTOSHHOTO TPYAa yIEHBIX M IIPAKTHKOB;

HHTepeca U I03HAaBaTeIbHBIX MOTUBOB B ITOIyYCHHHU U MOCIEYIOMIEM aHaIN3¢ HH(POPMALUH O IePEIOBBIX JOCTHKECHHUAX COBPEMEHHOH OTeUeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHUS

HPaBCTBEHHOT'0 CO3HAHHS, dTHIECKOT0 IOBEICHHS;

CIIOCOOHOCTH OILCHHMBATh CHUTYallUH, CBS3aHHBIE C XMMHYECKUMH SIBICHHUSIMHU, U NIPHHAMATh OCO3HAHHEIC PEHICHUS, OPHEHTHPYSCh Ha MOpPAIbHO -HPABCTBEHHBIE
HOPMBI H IIEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEICHNE U MOCTYIKH CBOMX TOBAPHUINEH ¢ MO3UIUH HPaBCTBEHHBIX U IIPABOBBIX HOPM H OCO3HAHHUE ITOCIIEICTBHII 3THUX MOCTYIKOB;

4) popMuUpOBaHMS KYJIbTYPHI 310POBb:

MOHUMAHHS IEHHOCTell 30pOBOro B 6e30ImacHoro obpasa )KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (U3HIECKOMY U ICHXHIECKOMY
370POBBIO;

co0JTI0IeHNsI TPaBHII 0€30IIaCHOT0 0OPAIIEHNs C BEIIECTBAMHU B OBITY, TOBCEIHEBHOM JKH3HH H B TPYHLOBOU IeATEIBHOCTH;

MOHUMAHHS [IEHHOCTH IPAaBUI HHANBUIYaIbHOIO U KOJUIEKTHBHOI O 0€30IIaCHOTO IOBEAEHNUS B CHTYalUsIX, YTPOXKAIOMUX 3J0POBBIO H KH3HH JIOJeH;

OCO3HAHMS MOCIEACTBUH U HENPUSTHS BPSIHBIX IPHBEIYEK (YIOTPEOIEHHUs alIKOr 0JIs, HAPKOTHKOB, KypPEHUS);

5) TPyA0BOro BOCIIMTAHMSA:

KOMMYHHKATUBHOH KOMIIETEHTHOCTHU B Y4€OHO-HCCIIE0BATENbCKON e TeIbHOCTH, OOIIECTBEHHO ITONIe3HOH, TBOPUECKOH U APYTUX BUIAX AESATEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE yJacCTHE B PEIICHHHU MPAKTHIECKUX 3a1ad COLHAILHOI HAIIPaBIEHHOCTH (B paMKaX CBOEro KJIacca, MIKOJIE);



HHTepeca K IPaKTHIEeCKOMY H3y4YEHUIO IIPO(eCccHii pa3IMIHOrO POsia, B TOM YHCIIEC HA OCHOBE IIPUMEHCHUS IIPESAMETHBIX 3HAHHI 110 XVMUH;

YBaKCHUsI K TPY/LY, JIFOASM TpyJa ¥ pe3yJibTaTaM TPYIOBOM JIESITEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBHIOOPY MHIMBHUIYaJIbHON TpaeKTOpUH 00pa3oBaHMs, Oynymield IpodeccHu W peannu3alid COOCTBEHHBIX JKH3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUH, HHTEPECOB U NOTPEeOHOCTEl 001IecTBa;

6) KOJIOTHY€eCKOT0 BOCITUTAHNS

9KOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIICHHS K IPHPOJIe, KaK HCTOYHHKY CyIIECTBOBAHHMS XKU3HU Ha 3eMIle;

[IOHUMaHHU TI100aIbHOr0 XapaKTepa YKOJOTHYECKHX HPOOIIeM, BIMSHIS SKOHOMHYECKHUX IIPOLIECCOB Ha COCTOSIHUE IPUPOIHON U COL[HAIILHOM Cpelbl;

OCO3HAHMS HEOOXOXMMOCTH U CIOJIB30BAHUS JOCTHKEHUH XHMHH [UIsl PELLICHHs BOIIPOCOB PAallMOHAIBLHOTO IIPHPOJOINOIb30BaHUS;

AKTUBHOTO HENPUSTHS JeHCTBUIl, IPUHOCSIINX BPel OKPYKaIOLIeH IPUPOIHOI cpele, yMEHHs IPOrHO3HPOBATh HeOIAaronpusITHbIE SKOJIOTHYESCKUE TTOCIIECTBHS
MpeIIPUHAMAEMBIX [ CTBUI U IPEAOTBPALIATh HX;

HaJIMYUsL Pa3BUTOrO SKOJIOTMYECKOI'0 MBIIIUICHHS, 9KOJIOIHUECKOM KyJIbTYPBI, ONBITA JEITEIbHOCTH KOJIOTHYECKOH HAIPABICHHOCTH, YMEHUS Py KOBOJCTBOBATHCS
HMH B ITI03HABATENIbH O, KOMMYHUKATHBHON U COL[HAJILHOMN MPAKTHKE, CIOCOOHOCTH M YMEHUs aKTHBHO IIPOTHBOCTOSATH HEOJIOrHU XeModoou;

7) HEHHOCTH HAYYHOTO TIO3HAHMSA:

chopMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OO0 I[ECTBEHHOI IPAaKTHKH;

MIOHUMAHHUS CIIeNU (UK XMMHHU KaK HayKH, OCO3HAHHMS €€ PoiH B ()OPMUPOBAHUH PAL[HOHATIEHOIO HAYYHOTO MBIIUICHHSI, CO3IaHUH LIEJIOCTHOIO TP €ICTABJICHHs 00
OKPYXKAIOIEM MHUpPE KaK O ¢IMHCTBE IPUPOABI U YEIOBEKa, B IO3HAHUY IPUPOAHBIX 3aKOHOMEPHOCTEI! ¥ PEIIeHUH IIPO0IIeM COXPaHEHHUS IPHPOJHOTO PABHOBECHS;

yOEKIEHHOCTH B 0CO00I 3HAUMMOCTH XUMUH JUIsl COBPEMEHHOH [IMBUIIM3ALUH: B €€ T'YMaHUCTHIECKOH HANIPaBICHHOCTH U BaXKHOM POJIM B CO3Jja HUM HOBOU 0a3bl
MaTepuaIbHOH KyJbTYphl, PELICHHH IIOOANBHBIX IPOOJIEM YCTOHYMBOrO PasBUTUsI YETIOBEUECTBA — CHIPHEBOW, DHEPreTHYECKOW, MHUIIEBOH M 3KOIOTHYECKOMH
6e30IaCHOCTH, B Pa3BUTHU MEIULMHEI, 00ECIIeUeHUH YCIOBUI YCIEIHOr0 TPyaa H 9KOJOTHYecKH KOM(OPTHOM KU3HN KaXKIOro 4ieHa obIecTsa;

€CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTH: IIOHHMAHHs CYIIHOCTH METOXOB IIO3HAHMS, HCIONB3YEMBIX B E€CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH MHCIIONB30BaTh
MoJTydaeMble 3HAHUS U1 aHAJIM3a M 00BSICHEHUs SIBJICHUI OKPYKAIOIIEro MUPa ¥ MPOUCXOMIIIHUX B HEM U3MEHCHHH, yMEHHS 1e7aTh 000CHOBAHHBI € 3aKIIIOUCHHS Ha
OCHOBE Hay4YHBIX (haKTOB M MMEIOIIMXCS TAHHBIX C LGB0 MOIYYeHHs JOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTH CaMOCTOSTEIHHO HCIIONB30BATh XUMUUESCKHE 3HAHNS [UIS PEIeHHs TPOOJIEM B PealIbHBIX KU3HEHHBIX CUTYaLUsIX;

HHTepeca K MO3HAHUIO M HCCIE0BAaTeIbCKOM eI TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpHIBHOMY OOpa3sOBaHHIO M caM000pa30BaHUIO, K aKTHMBHOMY IOJNYYEHHIO HOBBIX 3HAHMIl [0 XHMHH B COOTBETCTBHHU C
JKHU3HCHHBIMH l'lOTpe6HOCTﬂMl/I;

HHTEpeca K 0COOEHHOCTSAM TPya B Pa3inYHbBIX chepax MpohecCHOHATBHOMN NesTEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATbBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHHS YUeOHOr0 peMeTa « XUMHS» Ha YPOBHE CPEIHEro 00Iero oopa3oBaHus BKIIOYAIOT:

3HaYMMBbIe A1 (HOPMUPOBAHHS MHPOBO33PEHHs 00YYarOMIMXCsS MEXIHCIMIUIMHAPHBIE (MEXIPEIMETHbIE) O0IeHayyHble MOHATHS, OTPaKalolIUe IIEJOCTH OCTh
Hay4yHOH KapTHHBI MUpa M cHelu(UKYy METOIO0B MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEILECTBO, HEPrus, sSBJIEHHE, MPOLECC, CUCTEMA,
Hay4HbIH (aKT, IPUHLIKIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS, UCCIIEA0BaHKE, HAOMIOACHHE, N3MEPEHHE, SKCIIEPUMEHT U PYTHE);

YHUBeEpcasbHble yueOHbIe JeHCTBUS (I03HABATENbHbBIC, KOMMYHUKATUBHBIC, PETyIATHBHBIE), oOecneyrnBatoie GopMUpoBaHUe (HYHKIMOHAIBHON I'PAMOTH OCTH U
COLMAJIBHOM KOMIIETEHIIMH 00y4aromuXxcs;

CMOCOOHOCTh  O0YYAIOMIMXCS HCIOJIb30BATh OCBOCHHBIC MEXIUCIHUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS M YHHUBEpCalbHble Yy4eOHbIE JCHCTBUS B
T03HABATEJILHON M COLMAIIBHOM MPAKTUKE.

MeranpeaMeTHbIe pe3yJibTaThl OTPAXKAOT OBJIAACHUE YHUBEPCAIbHBIMHU Y4€OHBIMYI O3HABATEIbHBIMH, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JICHCTB USAMHU.

OBJ1ajieHHe YHUBePCATbHBIMH Y4eOHbIMU NMO3HABATEIBLHBIMH AeHCTBUSMM:

1) 6a3oBble JJOrHYecKHe JIeiicTBHUS:

€aMOCTOSTEIBHO (hOPMYJIMPOBATE U aKTYyaJIM3UPOBATH IIPOOJIEMY, BCECTOPOHHE €€ paccMaTpHBATh;

OIPEENATh LEIH AEATEIbHOCTH, 3a/1aBast HApaMeTPbl U KPUTEPHH UX JOCTHIKCHUS, COOTHOCHTD PE3YJIbTAThI IEATEILHOCTH C TOCTABJICHHBI MU LICIISIMH;

HCIOJIb30BAaTh NP OCBOCHUM 3HAHMH NMPUEMBI JOTMYECKOTO MBIIUICHUS — BBIICIATh XapaKTEPHbIC NMPHU3HAKM IOHATHH W YCTAaHABIMBATh UX B3aMMOCBS3b,
HCIIOJIb30BAaTh COOTBETCTBYIOIME MTOHATHSA 11 OOBSACHEHUS OTICIbHBIX (HAKTOB U SBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHHU JUIS KIACCU(DHKALMK BELIECTB M XUMUYECKUX PEAKIU;

YCTaHABJIMBATH IPUYUHHO-CIIEIICTBEHHBIC CBSI3H MEX/y U3Y4aeMbIMH SBICHUIMM;

CTPOUTH JIOTHYECKHE PACCY)KACHHUA (MHAYKTUBHBIC, I€YKTUBHbIC, 110 aHAJIOTHH), BBISABIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEYHs B PACCMAaTPHBACMBIX SIBICHUSIX,
(opMynHMpoBaTh BHIBO/IBI M 3aKIIIOUCHUS;

MIPUMEHATH B IPOLECCE MO3HAHMUS, UCIOIb3YEMbIC B XUMHUU CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIHN, IPE0OPa30BbIBATH MOJCIbHBIC MPEACTABICHUS — XUMHYECKHH
3HaK (CMUMBOJI) 2JIEMEHTa, XUMHYECKast (OpMyJia, ypaBHEHHE XUMHYECKON pEaKIMU — IPU PEIICHUU Y4eOHBIX MO3HABATENBHBIX M MPAKTHYECKUX 3a1ay, IPUMEHSTh
Ha3BaHHBIE MOJICJIbHBIC IPEACTABICHUS AJIS BBISBICHHS XapaKTEPHBIX IIPU3HAKOB M3y4aeMbIX BELIECTB M XUMHYECKUX PEAKIHH.

2) 6a3oBbIe HCC/IEI0BATE/ILCKUE TeCTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAYy4YHOI'O MIO3HAHMSI BEIIECTB U XUMUYECKUX PEaKLuii;

dopMynupoBaTh LENM W 3aJaydl UCCIIEAOBAaHMS, WCIIOJIL30BATh IOCTABICHHBIC M CAMOCTOSITEIBHO C()OPMYJIMPOBAHHBIC BONPOCHI B KAayeCTBE HHCTPYMEHTa
MTO3HAHUS U OCHOBBI 111 ()OPMHUPOBAHMS THITOTE3BI 10 TIPOBEPKE NPABUIBHOCTU BBICKA3bIBAEMBIX CY)K/CHUIA;

BJIJICTh HABBIKAMU CAMOCTOSTEIFHOrO IIAHMPOBAHUS M MPOBEACHHUS YUCHUYECKUX SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHs HAOIIOAATh 3a XOA0M IpoLecca,
CaMOCTOSITEIFHO NTPOTHO3UPOBATh €ro pe3yJibTaT, HOpMyIHpOBaTh 000OIIEHUS U BHIBOABI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHMUS, COCTABIATh
000CHOBaHHBII OTYET O MPOJIENAaHHON paboTe;

MPUOOPETaTh OMBIT YYEHUUECKOH UCCIeI0BATENILCKOM U IIPOSKTHON JESTEIBHOCTH, MIPOSIBIATE CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIIBHOM y TTOMCKY METOIOB
pelLIeHHs PaKTHY eCKUX 3a/1a4, TPUMEHEHHUIO PA3JIMYHBIX METO/IOB MTO3HAHUSL.

3) padora ¢ unpopmanmeii:

OpPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKaX HHPOpManuu (Hay4yHO-TIOMYJSIpHAS JIUTEPaTypa XUMHYECKOrO COACPXKaHHs, CIPABOYHBIE MOCOOMS, PECypchl
WHTepHeTa), aHAIM3UPOBaTh HHYOPMAIIMIO Pa3TMYHbIX BUAOB U (OpPM MpeCTaBICHUS, KpUTUIECKH OLICHUBATh €€ JOCTOBEPHOCTh M HETPOTUBOPEUUBOCTD;

(hopMynHpoBaTh 3aMPOCHl U IPUMEHATH Pa3IMYHBIE METOABI P TOUCKE U 0TOOpEe MH(OPMAIMH, HEOOXOAUMOI IS BBHIMOMHEHHS y4eOHBIX 3a/a4 OTpeeaEHHOr0
TUIA;

MPUOOPETATh OMBIT HCIOJIB30BAHUS HH(OPMALTMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUI U Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSTEIFHO BBIOMPATh ONTHMAJIBHYIO (hOpMy IpecTaBieHns nHGOpMalnu (CXeMbl, TpadUKy, 1uarpaMMBbl, TaOJIMIIBI, PUCYHKH U IPyTHE);

HCIIONIb30BaTh HAYYHBIN SA3bIK B KQUECTBE CPEICTBA NMPH paboTe ¢ XMMHUYECKOH MH(OpMaLUeil: IPUMEHATh MEXIpeaMeTHbIe ((pU3nUecKue U MaTe MAaTHYECKUE)
3HAKH U CUMBOJIBI, ()OpMYIIbl, a00peBUaTypbl, HOMEHKIIATYPY;

HCTIOJIb30BATh U MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISAHOCTH.



OBi1ajeHne yHUBEPCATbHBIMH KOMMYHHKATHBHBIMH 1€l CTBHSIMH

3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYXaeMoil TeMbl B XOJie JHaora W/HIIH JUCKYCCHH, BBICKA3bIBATh UIEH, (OPMYINPOBATH CBOU IIPEIIOKEHU I OTHOCUTEIBHO
BBITIOJIH CHUSI IPETIOKEHHOI 3a1auH;

BBICTYIIaTh C NIPE3CHTallel pe3ysIbTaTOB IO3HABATENLHON AESITCIBHOCTH, MONYYEHHBIX CAMOCTOSTEIBHO MM COBMECTHO CO CBEPCTHHKAMHM IIPH BBITOIHEHHU
XUMUYECKOTO JKCIIEPUMEHTA, IIPAKTUIECKOil pabOTEI 110 HCCIIEJOBAHUIO CBOMCTB M3yYaeMbIX BEIECTB, PEaM3aHU yIeOHOr0 IPOSKTa U (YOPMYIHPOBATH BBHIBOIBI
I10 pe3yJIbTaTaM IIPOBEASHHBIX HCCIICIOBAHUMN ITyTEM COrIACOBAHUS IIO3ULUI B X0Je 00CYXIeHUsI 1 0OOMEHa MHCHHSMH.

OBj1ajeHne YHUBEPCAIbHBIMH PeryIsITHBHBIMH efiCTBUSMHU:

CaMOCTOSTEJILHO IJIAHUPOBATh U OCYLIECTBIIITH CBOIO [I03HABATEIBHYIO AESATEIBHOCTD, OIpPEaeisil e€ eln U 3aJaYi, KOHTPOIMPOBATh U 110 Mepe HEOOXOJHUMOCTH
KOPPEKTHPOBATh IPEeUIaraeMblil alrOpUTM JCHCTBHIl NPH BBINOJIHEHHH YYeOHBIX M HMCCICHOBATENBCKUX 3ajad, BeIOMpaTh Hambonee 3((GEKTUBHBIN cIocod MX
peLIeHHs ¢ Y4ETOM IT0Jy4eHHUs HOBBIX 3HAHMII O BEIECTBAX U XMMHYCCKUX PEAKIHAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JICATEILHOCTH HAa OCHOBE CAMOAHAJIM3a M CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHBI 10 KJIACC

IIpenmMeTHbIe pe3yIbTaThl OCBOCHHS Kypca «OpraHnueckas XMMHsD) OTPaKaroT:

cOPMUPOBAHHOCTL IPEICTABICHUH O XMMHYECKOH COCTABISIONIC €CTECTBCHHO-HAYYHOW KapTUHBI MHpPA, POJU XHMHU B HO3HAHUM SBICHUH MPHPOIBI, B
(hOpMHPOBaHUM MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€ (yHKUMOHAIBHOM IPaMOTHOCTH, HEOOXOZMMOM Ui PEIICHHs NPaKTUYECKUX 3aJad M IKOJIOT HYECKU
000CHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBBIO U TIPHPOJIHOI Cpefie;

BJaJICHHE CHCTEMOH XMMHYECKHX 3HAHHUH, KOTOpas BKIIOYAET: OCHOBOIIOJATAIONIME MOHATHSA (XMMHYECKHIl JJEMEHT, aTOM, DJIEKTPOHHAs 00OJI0YKa aToMma,
MOJIEKYJIa, BaJIEHTHOCTb, dJIEKTPOOTPULIATEIBHOCTE, XUMHYECKasi CBA3b, CTPYKTYpHas GopMyna (pa3BEpHYTas U COKpAILEHHAsS), MOJIb, MOJISIPHAS Macca, MOJISIPHBII
00bEM, YIIEepOAHBIH CKeneT, (YHKIHOHAIbHAs TpyNNa, pagukall, H30MEpHs, H30MEpbl, TOMOJIOTMYECKHH psiZi, TOMOJIOTH, YIJIEBOAOPOIbI, KHCIOPOA H
a30TCOACKALINE COCAMHEHNUS, MOHOMED, MOJTUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIDHBIC COCAMHEHNU); TEOPUH U 32 KOHBI (TEOPHs CTPOCHUS OPraHUYECKUX
BeniectB A. M. ByTiepoBa, 3aK0H COXpaHEHHS] MacChl BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUH; MUPOBO33PEHYCCKHIE 3HAHMS, JIOKAIUE B OCHOBE
MIOHUMAHHUS NPUIUHHOCTH U CUCTEMHOCTH XHMHYECKHX SIBJICHHH, (h)aKTOIOrMYECKUE CBEICHHS O CBOIMCTBAX, COCTABE, IMOJIYYCHHH M OE30MAaCHOM HCIIOIb30BaHUH
Ba)KHEHIIINX OPraHMYeCKUX BEIIECTB B OBITY U MPAKTHYECKOH EITeIbHOCTH YeIOBEKa;

C(bOpMHpOBaHHOCTb yMeHl/lﬁ BBIBJIATE XapPaKTCPHBIC IPHU3HAKH ﬂOHﬂTHﬁ, yCTaHaBJMBaTh UX B3aUMOCBSA3b, MCIOJB30BATh COOTBECTCTBYIOLIME IMOHATHSA IPHU
OIMCAaHHU COCTaBa, CTPOCHUSI M PEBPALLCHUIT OPraHMIECKUX COSIHHECHHH;

chOpPMUPOBAHHOCTh YMEHHII HCIIOJIB30BATh XUMHUYECKYIO CHMBOJIMKY IS COCTABICHHS MOJEKYIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO i) (hopmyI
OpPraHn4veCKUX BEIICCTB U ypaBHeHm‘/i XHUMHYECCKUX peaKLmﬁ, U3roTaBJIMBaTh MOACIU MOJICKYJ OPraHMYECKUX BCELICCTB AJIA WIUIIOCTPALMU UX XUMHUYECKOro M
HPOCTPAHCTBEHHOI'O CTPOCHHS;

chOpMHPOBAHHOCTh YMEHHIl YCTAHABINBATH HPHHAIICKHOCTh H3YyIEHHBIX OPraHUYECKHX BEIIECTB MO X COCTABY U CTPOCHHUIO K OMpPENeIEHHOMY KiaccCy/Trpyrme
COeAMHEHHI (YTrJIeBOAOPOIBI, KHUCIOPOA U a30TCOACPIKAIUNE COCOUHEHHs, BBICOKOMOJCKYJSIPHBIC COCAMHEHWs), JaBaTh MM HAa3BaHMS [0 CHCTEMaTHYECKOH
Homenknarype (IUPAC), a Taxke NPUBOANTH TPUBHAIbHBIC HA3BaHUsI OTACNIBHBIX OPraHUYECKHX BEIIECTB (ITUIICH, MPOMMICH, ALETHUJICH, JTHICHTIUKOIb,
riaunepuH, ¢enon, dopmaipaeruy, aueTaabIeruj, MypaBbUHAs KHCIIOTA, YKCyCHas KHCIOTa, OJIECHHOBAas KUCIOTa, CT€APUHOBAs KHCIIOTa, TIIIOK03a, (PyKTO3a,
KpaxmaJl, 11eJUTI07103a, TIUIKH);

copMHPOBAHHOCTH YMEHH ONPENENATH BUIBI XUMUUECKOH CBS3U B OPraHHYECKUX COCTHHEHHUX (OJHHAPHBIE U KPATHHIE);

cOpMHPOBAHHOCTH YMEHUS IPUMEHSTH IOJI0KEHHUs TEOPUH CTPOEHHUS OpraHnnyeckux BemecTs A. M. byTinepoBa Ui 00bsACHEHHS 3aBUCHMOCTH CBOMCTB BEILIIECTB
OT UX COCTaBa U CTPOEHHS; 3aKOH COXPaHEHHs MacChl BEILECTB;

copMUPOBAHHOCT, yYMEHHH XapaKTepU30BaTh COCTaB, CTPOCHME, (H3MUECKHE M XMMHYECKHE CBOHCTBA THUIMYHBIX IIPEICTAaBUTENEH Pa3IMYHBIX KJIAacCOB
OpPraHMYecKHX BEIEeCTB (METaH, 3TaH, 3THUJICH, IPOIMJICH, alleTHiIeH, Oyraauen-1,3, MetnndyTaauen-1,3, 6EH301, METaHOJ, 3TAHOJ, STHJICHIJINKOIb, TIUIEPHH,
(eHo, aneTanbAerua, MypaBbHHas M YKCYCHasl KMCIIOTBI, TJIIOKO03a, KpaXMall, I1eJ/II0/103a, aMUHOYKCYCHAasl KUCJI0Ta), HIUTIOCTPUPOBATh TeHETHUECKYIO CBSI3b MEKIY
HHMH YPaBHEHHUSIMU COOTBETCTBYIOIINX XUMUUECKUX PEAKIHH C HCIIOIB30BAHUEM CTPYKTYPHBIX (OpMYJI;

c(OPMHPOBAHHOCTb YMEHHSI XapaKTEPU30BaTh UCTOYHUKHU YIIICBOJOPOIHOTO ChIPbs (HE(Th, IPUPOAHBIHA Ta3, yroyb), CHOCOOB MX MepepaboTKH U MPAKTH4ECKOoe
IIpHMEHEHHE MIPOAYKTOB epepadOTKHU;

cOpMHPOBAHHOCTH YMEHHI TPOBOAMUTDH BHIYHMCIICHHS 110 XHUMHYECKUM ypaBHEHUSIM (Macchl, 00bEMa, KOIMIECTBA HCXOIHOTO BEIIECTBA WIIH IIPOJYKTa PEaKIUH 110
H3BECTHBIM Macce, 00bEMY, KOJTUUECTBY OZHOTO M3 HCXOIHBIX BEIECTB UM MPOTYKTOB PEAKIHH);

cOpMHPOBAHHOCT YMEHHH BIAJETh CHCTEMOH 3HAHHH 00 OCHOBHBIX METOJAX HAyYHOTO MO3HAHUS, MCIONB3YyeMBIX B XHMHHU IPH H3y4EeHUH BEIIECTB H
XUMUYECKHX SIBICHUH (HaOmoneHHe, M3MepeHHe, dSKCIEPUMEHT, MOJICIHNPOBAHKE), HCIOIb30BATh CHCTEMHBIC XMMUYECKUE 3HAHHUA UL NPUHATUS pelIeHUuil B
KOHKPETHBIX JKH3HEHHBIX CHTYaIHsX, CBI3aHHBIX C BEIECTBAMH U HX IPHMEHEHHEM;

c(OPMHUPOBAHHOCTE YMEHHMH COOJIIOATh NpaBHiIa IOJb30BAHUS XUMHYECKOW IMOCYIOH M J1a0OpaTOpHBIM O0OPYHOBAaHMEM, a TAKXKE NpaBUila OOpAIICHUs C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIMSMH I10 BBIIOIHEHUIO 1A00PATOPHBIX XUMUYECKUX OIBITOB;

cOpMHPOBAHHOCTH YMEHUH IIIAHUPOBATh M BBIIOIHATH XUMUYECKUH DKCIIEPUMEHT (TIPEeB pallleHHsl OPraHUYECKHUX BEIIECTB IIPH HATPEBAHUH, NIONTyICHHE ITHIICHA
U U3y4eHHE €ro CBOWCTB, KAUCCTBEHHBIC PEAKIIHU OPTaHHYECKHUX BENIECTB, NCHATYpAlHs OCIKOB IIPH HArPEBAaHUH, LIBETHBIC PEaKIUH OCIKOB) B COOTBETCTBUH C
[IPaBUIIAMH TEXHUKH 0€30IaCHOCTH IIPH OOPAIeHHU C BEIIECTBAMH H J1a0OPaTOPHBIM 000PYIOBAHHEM, NIPEICTABIATH Pe3yIbTaThl XUMHIECKOIO DKCIIEPUMEHTA B
(opme 3anKcH ypaBHEHHI COOTBETCTBYIOIINX PEaKIHil U GOpMyIHpPOBATh BHIBOALI HA OCHOBE ATHX PE3yJIbTaTOB;

cOpMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIH3UPOBATh XUMUUECKYI0 HH(YOPMAIHIO, TOTydaeMylo U3 Pa3HBIX HCTOYHHKOB (CPEACTBA MaccoBOil MH(OpMAIHH,
WHTepHeT n Apyrux);

cOpMHPOBAHHOCTh YMEHHUH COOMIONATH MPaBHIA YKOIOTHUECKH LEIeCO00pa3sHOro MOBEICHHS B OBITY M TPYHOBOH OEATEIBHOCTU B X COXPAaHEHUS CBOCTO
370pPOBBS. M OKPY’KalOMIel IPHPOJHOIN CPENbl, 0CO3HABATH ONMACHOCTh BO3JEHCTBHS Ha )KUBBIE OPTaHU3MBI OIpEeTEHHBIX OPraHUYECKUX BEMIECTB, IOHUMAs CMBICI
nokasaTtens [1JIK, moscHATs Ha IpUMepax CIIocOObI YMEHbBIICHUS H IPETOTBPAIIEHNUS HX BPEIHOI0 BO3AeiiCTBUS Ha OpPraHM3M JeII0BEKa;

UL 00YJAIOIMXCA C OrPaHWYEHHBIMH BO3MOXKHOCTAMH 3[0POBBS: yMEGHHE MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METONAX IIO3HAHUS BEHIECTB U
XUMUYECKHX SBIICHHUI;

UL CJICTIBIX U CIAa0OBHIAIINX 00yJaIOIUXCsl: yMEHHE UCIIOIb30BaTh penbedHo-ToueuHylo cucteMy obozHauenuii JI. bpaitnst o 3anucu XuMudecKux GopMyi.

11 KJIACC

IIpenMeTHbIE pe3yIbTaThl OCBOCHHS Kypca «OO0Imas 1 HeopraHudecKas XHMID) OTPakKaroT:

cOpMHPOBAHHOCTh NPEACTABICHHUI: O XHMHYECKOH COCTAaBIIOIIECH €CTECTBEHHO-HAYYHOH KApTHHBI MHpA, PONM XHMHU B IIO3HAHUM SBICHHH NPHPOIBI, B
(opMHPOBAaHUH MBIIUICHHS M KyJIbTyphl JHYHOCTH, €€ (yHKIMOHATPHOH TPaMOTHOCTH, HEOOXOZMMOM I pEIIeHHs NPaKTUYECKUX 3alad M DKOJIOT HIECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U IIPUPOAHOIL cpene;

BJIAJICHUE CHCTEMOH XHMHYECKHX 3HAHHH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAONIME MOHATUS (XMMHYECKHH JJIEMEHT, aToM, H30TOM, S-, P-, O- 3JIeKTpOHHbIE
OpOUTANTH aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSPHBIH 00BEM, BaCHTHOCTb, DIEKTPOOTPULATENBHOCTb, CTEIEHb OKUCIEHHS, XHUMHYECKas CB3b (KOBaJCHTHAS,
HOHHAs, MeTaJIMYecKas, BOAOPOJHAs), KPUCTAIUINIECKass PEemETKa, THIBl XUMHYECKHX PEaKIUi, pacTBOp, NIEKTPOIUTHI, HEIIEKTPOIUTHI, 37 EeKTPOIUTUYECKAst



JIICCOLMAIINS, OKHCIIUTENb, BOCCTAHOBHTENb, CKOPOCTh XHMHYECKOW pEaKIU{, XUMHYECKOe PaBHOBECHE); TEOPUH M 3aKOHBI (TCOPUS DIICKTPOIUTHIECKOH
JICCOLMAINY, Ieproandeckuil 3akoH JI. 1. MeHneneeBa, 3aKOH COXpaHEHHSI MACCHI BELICCTB, 3aKOH COXPAHEHMS M IIPEBPAlICHUS SHEPTUH IIPU XHUMHYECKUX
peaKmusix), 3aKOHOMEPHOCTH, CHMBOJNMYECKUH S3bIK XUMHH, MHPOBO33PCHUECKHE 3HAHUS, JIKAIlHMEe B OCHOBE IOHMMAHHS IPUYNHHOCTH H CHCTEMHOCTH
XUMUYECKHX SIBICHHI, (haKTOIOIMYECKUE CBEJCHHS O CBOICTBAX, COCTAaBE, MONYYCHUH M OE30HMaCHOM HCIOJIB30BAHHU Ba)KHEUINMX HEOPraHMYECKHX BEIIECTB B
OBITY U ITPAKTHYECKOH JIEITEIHHOCTH YeJIOBEKa,;

cOpMUPOBAHHOCTS YMEHHI BBIBISITH XapaKTepHbIC NPU3HAKH MOHATHH, YCTAHABIMBATH MX B3aHMMOCBS3b, HCIIONB30BAaTh COOTBETCTBYIOINIME HOHSTHS IPH
OIIMCAHUU HEOPTraHNYECKUX BEIISCTB H HX IPEBpPalCHHI;

cOpMUPOBAHHOCTH YMEHHI HCIIOIb30BaTh XHMHYECKYIO CHMBOJIMKY JUIS COCTaBICHHS ()OPMYJT BEIIECTB U YPaBHEHUH XMMHYECKHUX PEaKIHi, CHCTEMaTHYECKYIO
HomeHkIaTypy (IUPAC) 1 TpuBHaybHBIC HAa3BaHUS OTACNIBHBIX HEOPraHUYECKUX BElecTB (YrapHBIi ra3s, yrieKHCIbIH ra3, aMMHUaK, raméHas U3BeCTb, HeraméHas
U3BECTh, IINTHEBAS COZIA, IUPUT U APYTuUe);

cOpMUPOBAHHOCTL YMECHHUH ONPENENATh BAJCHTHOCTh M CTENEHb OKUCICHHS XHMHYCCKHX JJIEMEHTOB B COCHMHEHHUSX Pa3IMYHOIO COCTaBa, BHA XHMHYECKOM
cBsi3M (KOBAJICHTHAs, HOHHAs, METAJUINYECKAs, BOJOPOHAS) B COCAMHEHMSAX, THIT KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA (ATOMHAs, MOJCKYIISpHas,
HOHHasl, METaJUINYeCcKast), XapaKTep CPebl B BOAHBIX PACTBOPAX HEOPraHHMIESCKUX COCIMHCHHN;

cOpMHUPOBAHHOCTh YMEHMIT yCTaHABIMBATH NPHHA/IICKHOCTh HEOPraHMYECKHX BEIECTB 110 X COCTAaBY K ONPENEIEHHOMY KJIacCy/TpyIie COean HeHUit (ITpocThie
BEIECTBA — METAJLIBI U HEMETaJUIbl, OKCUJIbI, OCHOBAHUS, KHCIIOTbI, aM(OTEPHBIE THIPOKCHUABI, COJIH);

chOpMHUPOBAaHHOCTH YMEHHMIT PaCKpPBIBATh CMBICI ITeproaNYeckoro 3akoHa J{. . MenzeneeBa n 1eMOHCTPUPOBATE €r0 CHCTEMATH3UPYIOILYIO, 00Bs CHUTEIBHYIO U
MIPOTHOCTHYECKYIO (ByHKIIUH;

chOpMUPOBAHHOCTL YMEHHII XapaKTepU30BaTh IEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX JJIEMEHTOB |—4 mepuonoB Ileproaudeckoil CHCTEMBI XHMHUYECKHX
snementoB JI. M. MenjeneeBa, UCIOIB3Ys MOHSTUS «S-, P-, O-3JIE€KTPOHHBIC OPOHTAIN», «IHEPreTHUCCKUE YPOBHI», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOWCTB XMMHYECKUX JIEMEHTOB ¥ X COSMHEHHH [0 eproaaM u rpynmnam Ileproaudeckoil cucTeMbl XUMUYECKHX dyieMeHToB JI. 1. MenneneeBa;

cOpMHPOBAHHOCT YMEHHIl XapaKTepu3oBaTh (OMMCHIBATH) OOLIME XUMHYECKHE CBONCTBA HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPIKIATH
CYILLECTBOBAHNE FEHETHYECKOM CBSA3H MEXAY HEOPraHMYECKUMH BEIIECTBAMU C IIOMOLIBIO YPAaBHEHUH COOTBETCTBYIOIINX XHMHIECKUX PEAKLIUI;

cOpMHPOBAHHOCTE YMEHHS KIACCH(UIMPOBATH XUMHUUYECKHE PEaKLUM [0 PA3INYHbIM IpPH3HAKaM (YUCIy M COCTaBY PEarupyIOLINX BEIECTB, TEMJIOBOMY
3 deKTy peakinu, U3MEHEHUIO CTEIEHEH OKHCIICHHS 3JIEMEHTOB, 00pPaTHMOCTH PEaKIIUH, yUacTHIO KaTaJln3aTopa);

cOpMHPOBAHHOCTD YMEHHH COCTABILITH YPAaBHEHUsI PEAKIMH PA3IMYHBIX THIIOB, MOJHBIC M COKPAIIEHHbIC YPABHEHMS PEaKLHii HOHHOrO OOMEHa, YYHTHIBAs
YCJIOBUS, MPU KOTOPBIX 3TH PEAKIIMK UIYT A0 KOHIIA,

C(bOpMHpOBaHHOCTb yMeHl/lﬁ OPOBOAUTH PEAKUHNH, IMOATBEPKAAIOIIHNE Ka4yeCTBEHHBII COCTaB Pas3siInIHBIX HEOPraHWMYECKUX BCIIECTB, pPacliO3HAaBaTh OIIBITHBIM
MyTEM HOHBI, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPaX HEOPraHUYECKUX BELIECTB;

cHOpPMUPOBAHHOCTh YMEHMII PacKpbIBaTh CYIIHOCTb OKHCIMTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH MOCPEICTBOM COCTABICHHUS 3JEKTPOHHOro OajaHca 3THX
peakIiuit;

cHOpPMUPOBAHHOCTH YMEHHMIT OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PEaKIMH OT Pa3IHYHbIX (HJaKTOPOB; XapaKTep CMEICHUS XMMUYECK OT0 PAaBHOBECHS B
3aBUCHMOCTH OT BHEIIHEro Bo3aeiicteus (nmpuHuun Jle Ilatense);

copMHPOBAHHOCTh YMEHMI XapaKTepH30BaTh XUMUUYECKHE IPOIECCHI, JIEKAIIHe B OCHOBE MPOMBIIICHHOIO MOTYyYEHUs] CEPHON KHCIIOTHI, aMMHaKa, a TaKKe
copMHPOBAHHOCTH MPEJCTABICHUH 00 OOIIMX HAYYHBIX IPUHIIUIAX U DKOJIOTHYECKHX NPOOIeMaxX XUMUUECKOT O IIPOM3BOICTBA;

copMUPOBAHHOCTh YMEHMII NIPOBOAUTH BBIYHCICHHS C MCIOJIb30BAHUEM IIOHITHS «MaccoBas IOl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEGHHMH Ia3o0B IpU
XUMUUYECKHX PEAKIHAX, MAcChl BEIIECTBA MM 00BEMA Ia3oB IO H3BECTHOMY KOJIHYECTBY BEIIECTBA, Macce MM 00BEMY OJHOrO M3 yJacCTBYIOIIMX B PEaKIUU
BEIIIECTB, TEMJIOBOro 3 {eKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHs MAcChl BEIIECTB, IPEBPALCHUS U COXPAaHEHHUS SHEPTHH;

c(OpPMHUPOBAHHOCTh YMEHHMH COOJIIOATh NpaBMiIA IMOJIb30BAHUS XMMHUYECKOH MOCYIOi M 71a00paTOpHBIM O0OpPYIOBAaHHEM, a TAaKKe IpaBuiia oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIIMSMH IO BBIIOIHEHUIO JA00PATOPHBIX XUMUYECKHX OITBITOB;

cOpMHPOBAHHOCT, YMEHUH IUIAHMPOBaTh M BBINOIHATh XMMHMYECKUH OKCIEPUMEHT (pasloKeHHE IEePOKCHAA BOJOPOAA B NPHUCYTCTBUH KaTaaM3aTopa,
ompeseneHne Cpesibl paCTBOPOB BEIIECTB C IIOMOIIBIO YHHBEPCAIBHOIO MHANKATOPA, BIHSIHHE PAa3IUYHBIX (AaKTOPOB HAa CKOPOCTh XMMHUYECKOU pEaKIMH, PEaKIHu
HOHHOTO OOMEHa, KayeCTBEHHbIC PeaKUUH Ha Cynb(aT-, KapOOHAT- M XJIOPUA-aHHOHBI, Ha KaTHOH aMMOHHS, PelICHHE JKCIEPUMEHTAJIbHBIX 3a7ad IO TeMaM
«Metammel» u «Hemeramis») B COOTBETCTBUHM C NPABHIAMH TEXHHKHM O€30MACHOCTH IPH OOpALIEHHMHM C BEIIECTBAMH M JaOOPaTOPHBIM 00OpYIOBAaHHEM,
MPEACTABIATh Pe3yIbTaThl XUMHUUYECKOTO JKCIIEPHMEHTa B (opMe 3alMCH YPaBHEHHMIl COOTBETCTBYIONIMX peakuuil ¥ (OpMyIupoBaTh BHIBOABI HA OCHOBE JTUX
Ppe3yJIbTaToB;

copMHPOBAHHOCTH YMEHUH KPHTHYECKH aHATU3HPOBATh XUMHUIECKYI0 HH(OPMAIIHIO, IOMy4aeMyl0 H3 Pa3HbIX HCTOUHUKOB (CPEACTBA MACCOBON KOMMYHHKALIUH,
WHTtepHeT n Apyrux);

copMHPOBAHHOCTh YMEHUH COOMIOAATH MpaBHJa SKOJIOTMYECKH LIeIeCO0OpPa3HOro MOBEIEHUs B OBITY H TPYHOBOU AEATEIbHOCTH B LIENSIX COXPAHEHHS CBOETO
370pOBBSl H OKPYKAIOIIel MPUPOAHON CpPEIbl, 0CO3HABATH OMACHOCTH BO3ACHCTBHS HA JKHBBIC OPTaHU3MBI ONPENENIEHHBIX BEIIECTB, HOHUMAsI CMBICII ITOKa3aTells
ITJIK, mosiCHATH Ha IpUMEpax CIOCcOObl YMEHBIIEHHUS U IPEJOTBPAIICHHS HX BPEIHOTrO BO3ACHCTBUS HA OPTaHU3M UEIOBEKa;

UL O0YJaOIMXCSA C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3IOPOBBS: YMEHHE IPHMEHSTh 3HAHUS 00 OCHOBHBIX IOCTYIHBIX METOAAX IO3HAHHSA BEIIECTB U
XUMUYECKHX SIBJICHHUII;

UL CIICHBIX U CIAa0OBHIAIINX 00YJalOIMXCsl: yMEHHE UCIIONB30BaTh pelbe(HO-TOUeUHyI0 cucTeMy obo3HaueHui JI. bpaitnst a1 3anucyu XUMHIECKHX (GOPMYIL.



TEMATHYECKOE IIJIAHUPOBAHUE

10 KJIACC
KosmyecTBo yacos
Ne DJieKTpoHHbIE (LH(POBBIE)
HanmeHOoBaHMe Pa3/esIoB U TEM MPOrpaMMBbI KouTtpoasHbie IlpakTHyeck
n/n Bcero o0pa3oBaTe/IbHbIe pecypchl
paboTbI He padoThl
Pa3znen 1. TeopeTnyeckue 0CHOBBI OPraHMYeCKOH XUMHH
11 IIpenmer oprannueckoit XuMuu. Teopus CTPOSHUs OpraHU4YecKuX coenuHeHunit A. M. Byrtieposa 3 Bbub6imoreka L{OK https://m.edsoo.ru
Hroro no pazaeny 3
Pa3znen 2. Yriesoaopoast
2.1 [IpenesbHbIe YTIIEBOAOPOIBI — AlKaHbI 2 Bubimoreka L{OK https://m.edsoo.ru
22 Henpe/esnbHble YIIICBOJOPO/BI: alIKEHBI, aJIKaUCHbI, QIKHHbI 6 1 Bubimoreka L{OK https://m.edsoo.ru
23 ApoMaTHYECKHE yrIIeBOIOPOABI 2 Bu6imoreka LIOK https://m.edsoo.ru
24 [Ipupo/HbIe HCTOYHUKH YIIIEBOAOPOOB U HX MepepaboTka 3 1 Bu6imoreka LIOK https://m.edsoo.ru
Hroro mo pazaeny 13
Paznen 3. Kuciopoacoaepikamue opraHndeckue coeiHHeHUst
31 Cruprsl. DeHon bubmurorexa LIOK https://m.edsoo.ru
3.2 Anbaeruzsl. Kapoonossie kucnotsl. CiioxHbIe 3DHPb 1 bu6mrorexa LIOK https://m.edsoo.ru
3.3 Vriesosl 1 bubmumoreka [IOK https://m.edsoo.ru
Hroro no paszgeny 13
Pasznen 4. AzoTcojep:kaiue opraHuyecKue coeiMHeHust
41 ’ AMUHBI. AMUHOKHUCIIOTHI. Benku 3 Bubmmoreka LIOK https://m.edsoo.ru
Hroro o paszgeny 3
Paspen 5. BoicokomoJieKy/IsIpHbIe COeIHHEeHHs
51 ‘ Ilnactmaccel. Kayayku. Bomokua 2 Bubmmorexa LHOK https://m.edsoo.ru
Hroro no pazaeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



https://m.edsoo.ru/
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11 KJIACC

KoanyecTBo yacon

Ne DuiekTpoHHbIe (LG POBHIE)
HanmeHOBaHHe Pa3iesIOB U TEM MPOrPaMMBbI KoHTpoabHbIE IpakTnyeck
n/n Bcero o0pa3oBaTelibHbIE pecypchl
paboTbI He padoThl
Paznen 1. TeopeTuueckne 0CHOBbI XUMHH
11 Crpoenue aromoB. [lepnopnyeckuii 3akoH 1 [lepropnyeckas cucreMa XUMHYecKuX siementos 1. U. 3 BuGmiorexa LIOK https://m.edsoo.ru
Menneneepa
1.2 CrpoeHnue BeniecTBa. MHOroobpasue BeLecTs Bubimoreka L{OK https://m.edsoo.ru
13 XUMHYECKHE peakiuu 1 1 Bubimoreka L{OK https://m.edsoo.ru
Uroro no pazaeny 13 Bubimoreka L{OK https://m.edsoo.ru
Paznen 2. Heoprannueckasi Xumust
21 Mertasbt 1 Bbubuoreka [IOK https://m.edsoo.ru
22 Hemeransl 1 1 Bbubmuoreka [IOK https://m.edsoo.ru
23 CBsI3b HEOPraHHYECKHX H OPraHHYECKHX BEIIECTB Bu6imoreka LIOK https://m.edsoo.ru
Hroro no paszaeny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XuMUsL ¥ KHU3HB 4 bubmmoreka [IOK https://m.edsoo.ru
Hroro no pazaeny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3



https://m.edsoo.ru/
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INOYPOYHOE INNIAHUPOBAHHME 10 KJIACC

KoanyecTBo yacon

JJIeKTPOHHBIE U (PPOBBIe 00pa3oBaTeIbHbIE

Ne n/n Tema ypoka Hara
Bcero K.P. Ip.pad pecypchbl
1 IIpeamer opraHuyecKoit XMMUY, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE 1 bubmmoreka [{OK https://m.edsoo.ru
2 Teopust cTpoeHHs OpraHudeckux coequHenuit A. M. BytiiepoBa, €€ OCHOBHBIE IOJIOKEHUS 1 bubimoreka L{OK https://m.edsoo.ru
3 Ipencrasienye o knaccudUKauy OpraHMYecKuX BelecTs. Homenkiarypa (cucrematnyeckas) u 1 BuGmiorexa LIOK https://m.edsoo.ru
TpHBHAJIbHBIC HA3BAHHS OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUI Psift 1 bubimoreka L{OK https://m.edsoo.ru
5 MertaH ¥ 3TaH — NpocTeiiline NPEACTABUTENH AKAaHOB 1 Bubimoreka LIOK https://myschool.edu.ru/
6 AJIKEHBI: COCTAB U CTPOEHHE, CBOUCTBA 1 bu6morexa L{OK https://myschool.edu.ru/
7 DTHIIEH W IIPONHIIEH — HPOCTEHIIIE HPEACTABUTENH aIKEHOB 1 Bub6imoreka L{OK https://m.edsoo.ru
8 IIpaktuueckas padota Ne 1. «[TomyueHue sTHIIeHA U U3YUEHHE €rO CBOWCTBY» 1 1 bubmorexa [{OK https://m.edsoo.ru
9 Aukanuensl. Bytaauen-1,3 u merun6yraauen-1,3. [TonydeHre CHHTETUYECKOTO KaydyKa U Pe3HHBI 1 bu6morexa [{OK https://m.edsoo.ru
10 AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJIOTHUECKHH Psi. AIETUIEH — NPOCTeH IHit 1 Bu6miorexa LIOK https://m.edsoo.ru
Hpe}lCTaBHTCﬂb AJIKUHOB —?
11 BbIunCiIeHHs 110 YPaBHEHNIO XUMHYECKOI pEeakiiu 1 Bu6imoreka LIOK https://m.edsoo.ru
12 Apenbl: 0eH301 1 TOyos1. TOKCHYHOCTE apEHOB 1 Bu6imoreka LIOK https://m.edsoo.ru
13 I'enernyeckas CBsi3b yrieBOAOPO/IOB, IPHHAUISKAIINX K Pa3IHYHBIM KilaccaM 1 Bu6imoreka LIOK https://m.edsoo.ru
14 l'{pnpounue MCTOYHHKH YIJICBOAOPOAOB: IPUPOAHBIT Ta3 U MOy THbIC HETAHBIC Ta3bl, HEPTh U MPOLYKTHI 1 BuGmorexa LIOK https://m.edsoo.ru
e& nepepaboTku Dtips./m.ecs00.l
15 l'{pnpounue MCTOYHHKH YIJICBOAOPOAOB: IPUPOAHBIT Ta3 U MOy THbIC HETAHBIC Ta3bl, HEPTh U MPOLYKTHI 1 BuGmorexa LIOK https://m.edsoo.ru
e€ nmepepaboTKH Atips:VM.easoo.r
16 KonTposbHas pabota 1o paszerny «YTiIeBogopoab» 1 bub6mmotexa LIOK https://m.edsoo.ru
17 I[IpenenbHBIC OAHOATOMHBIE CIIUPTHI: METAHOJ M 3TaHONI. BogopoaHas cBs3b 1 bu6mrorexa LIOK https://m.edsoo.ru
18 MHOr0aTOMHBIE CIIUPTHL: STUJICHIJIUKONb H TIHIEPUH 1 bu6mrorexa LIOK https://m.edsoo.ru
19 DEHOIT: CTPOCHUE MOJIEKYJIbI, DH3UUECKUE i XHMHYECKHE CBOHCTBA, TPUMEHECHHE 1 bu6morexa LIOK https://m.edsoo.ru
20 Aunperuapl: popMasbICrUI U alleTaIbACTH. ALICTOH 1 bubmnorexa LIOK https://m.edsoo.ru
21 OIHOOCHOBHBIE TIPEAEIbHBIC KApOOHOBBIEC KUCIOTHI: MypPaBbUHAS U YKCYCHASI 1 bu6morexa LIOK https://m.edsoo.ru
22 Ipaktuaeckas padora Ne 2. «CBoOICTBa pacTBOpa YKCYCHON KHCIOTHD) 1 1 bubmorexa LIOK https://m.edsoo.ru
23 CreaprHOBas U OJICHHOBASI KHCIIOTHI, KAK MPEICTABUTENH BBICIINX KAPOOHOBBIX KUCIOT 1 bu6morexa LIOK https://m.edsoo.ru
24 MpbL1a KaK COJH BBICIIAX KapOOHOBBIX KHCIIOT, KX MOIOIIEE IeHCTBHE 1 bubanoreka IIOK https://myschool.edu.ru/
25 Croxubie 3()HPbI KaK TPOU3BOAHBIC KAPOOHOBBIX KHCIOT. ['HAPOII3 CIOKHBIX 3)HPOB 1 bubmorexa LIOK https://m.edsoo.ru
26 JKupbl: THAPONN3, TPUMEHEHHE, OMOIOrHYecKast POJIb KUPOB 1 bubmiorexa LIOK https://m.edsoo.ru
27 YrneBoasl: cocTaB, Kiaccu pukanus. BakHeime npeacTaBuTeNu: roKo3a, ppykrosa, caxaposa 1 bubmiorexa LIOK https://m.edsoo.ru
28 Kpaxmai 1 1e/umoo3a Kak IpupoIHbIe TOIUMEpPBI 1 bubmiorexa LIOK https://m.edsoo.ru
29 KonTponpHas padota mo paszaeny «Kucnoponcoaepxauye OpraHu4ecKie COeIMH CHUS 1 bu6miorexa LIOK https://m.edsoo.ru
30 AMMHBI: METHJIAMHUH M aHUJIMH 1 bu6miorexa [{OK https://m.edsoo.ru
31 AMMHOKHUCIIOTHI KaKk aM()OTepHbIe OPraHUYECKUE COSTUHEHHS, UX OMOornueckoe 3HaueHue. IlenTuabt 1 bu6miorexa [{OK https://m.edsoo.ru
32 Benku Kak MpUPOAHBIE BEICOKOMOJIEKYIISIPHBIE COCTUHEHHS 1 bu6miorexa [{OK https://m.edsoo.ru
33 OCHOBHbIE TIOHATHUS. XUMHHU BBICOKOMOJICKYJISIPHBIX COSIHHECHUI 1 bu6miorexa [{OK https://m.edsoo.ru
34 OCHOBHBIE METO/BI CHHTE3a BEICOKOMOJICKYISIPHBIX COSAMHEHHMIT. [1nacTMacchl, KaydyKu, BOJIOKHA 1 bubmmoreka ITOK https://m.edsoo.ru
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OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2

Kanengapuo-temarnyeckoe niianuposanue 11 kiaacc, 34 yaca B roj . 1 yac B Hege10.

Neypo- ka
Jara Temaypoka
Ilo (axt
IUIaHY
Baxueiinme XuMHuecKkne MOHSATHSA U 3aKOHBI(44ac)
1. Xumnueckuii anement. Hyxmuapsl. 3otonsl. OCHOBHBIE 3aKOHBI XMMUH.
2. Tlepuoanueckuii 3akoH. OCOOEHHOCTH pa3MEICHHUs JIEKTPOHOB B aToMax.
3. INonoxxenue B HEpUOANUECKOIl CHCTEME BOAOPO/A, IAHTAHOUIOB, aKTHHOUJIOB.
4. BasleHTHOCTHBIE BO3MOXKHOCTH aTOMOB.
Ctpoenue Bemmecrpa(34aca)
5. OCHOBHBI€ BHJIbI XHMHYECKON CBSI3H.
6. I[IpocTpaHcTBeHHOECTpOeHHEeMOIeKyI1.CTpoeHneKpr cTaiuioB. KpucTammnaeckue peneTky.
7. TIpuunHb MHOr000pa3Hs BEIIECTB.
Xumnyeckue peakuuu(3yaca)
8. Knaccuduxanus XaMu4eckux peakiuit
9. CkopocTh XMMHUECKUX peakuuit. Karanus.
10 XUMHUECKOE PABHOBECHE U YCIIOBHS €I0 CMELICHHMS.
PactBopbI(74acoB)
11 JlucnepcHble CUCTEMBI
12. CrnocoObl BBIPQ)XEHUS KOHI[EHTPAIIMU PaCTBOPOB.
13. TIpakTnueckaspadoraNel .IIpUroToBIEHN €PaCTBOPOBC3aIAHHOMMOIAPHON KOHLECHTPALUEH.
14. DnexTponuTHYecKas Aucconuanus. BogopoaHslil mokasaTens.
15. Peakuuu MOHHOTO 0OMEHa.
16. T'uaponu3 opraHMYecKMX U HEOPTaHUYECKUX COCTHHCHUM.
17. KonTposnbHaspaboTaNel
DJIeKTPOXMMHUYeCKHe peakuuu(4yaca)
18. XUMHUECKUE UCTOYHUKHU TOKA
19. Psin cTaHIAPTHBIX AIEKTPOHBIX MTOTEHIHAIOB.
20. Koppo3ust MEeTaIoB u ee mpeaynpekKieHue.
21. DIeKTpou3.
Meramnbi(6uacoB)
22. Tlonoxenune meramwioB IICXD. Obuwme crnocoObl MONyYEHHN IMETAIIIOB.




23 0030p METALIMYECKUX DIEMEHTOB A-IPyIIIL.
24. O6mmit 0030p MEeTaINIECKUX JIEMEHTOB b-rpyrm.
25. XuUMHYECKUe CBOHCTBA METAILIOB: Me/lb, LIMHK, JKelie30, XpoM. CIIaBbI METaILIOB.
26. OKCHIBI ¥ TUAPOKCHIBI METaILIOB.
27 IpaxtHueckas padora 2 PemeHne sKCepUMEHTAIBHbIX 3aa4 0 TeMe «MeTautbny
HewmeTtanabi6(4acoB)
28. 0630p HeMeTau1oB. CBOWCTBA ¥ IPUMEHEHHE BAKHEHIIINX HEMETAIIIOB.
29. Oxcunpl HeMeTaIoB. Kucinoponconepikaliye KUCIOTHI .
30. OKHCIHTENBHBIECBONCTBACEPHOHNA30THOHKUCIOT
3L Boznoponuble coequHeHNs HeMeTauioB. ['eHeTHuecKas CBsI3b HeOpraHu4eckux 1 OpraHu4ecKuX COeANHEHUN.
32 INpaxtHueckaspabora3 PerenneskcnepuMeH TanbHbIX3a1aunoTeMe«Hemeramisny
33 KourponsnaspabotaNe2
Xumus u xu3Hb(14ac)
34 XuMusmku3Hb. (Y poK-Npe3eHTalus)










YYEBHO-METOJHUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOHECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Xumust, 10 knacc/ Pynsurtuc I'.E., ®enbaman O.I'., AkimonepHoe obectBo «M3natensctBo «IIpocBerieHne

* Xumusi, 11 kiace/ Kysunenosa H.E., JIéskun A.H., lllatanos M.A., AkunonepHoe obuiectso «M3narenscrBo «IIpocBenieHne

METOJAUYECKUE MATEPUAJIBI 1JI51 YUUTEJISA

. O.C.I'abpuensn, I'.I' JIpicoBa «Xumust Meroauueckoe nocobue — 6a30Bbiil ypoBeHb» - M.: JIpoda 2022 ro.

2. 0.C.I'abpuensu, U.I.Octpoymos, «O01asi XuMus B TeCTax, 3a/1a4ax, yrnpaxHenusx. 11 kmace» — M.: Jlpoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.Bepeskun, A.A.YmaxoBa «Xumust 11 knacc: KoHTposibHBIE U IPOBEpOYHEIE paboThI K yueOHUKY». — M.: [Ipoda, 2021
T.

4. 0.C.I'abpuensH, I'.I' JIsicoa, A.I'.Benenckas «Xumust 11 knacc: HacronpHas kaura uist yautens». Yacts 1 — M.: JIpoda, 2019 rox.

5. 0.C.I'abpuensy, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knace: HacronpHast kaura st yautensi». Yacts 2 — M.: IIpoda, 2022 rox.

6. O.C.I'abpuensy, I1.B.Pemieros, .I.OcrpoymoBa «3a1a4u 1o XUMHHU U CIIOCOOBI UX petueHus» - M.: «ZIpodar, 2021rox.

7. B.I'. lenncopa «Xumus 11 knacc noypouHsle miansl no yueouuky O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonrorpagy Yunrtens 2018roa.

8. M.A.Psi6oBa, Y.lO.HeBckas, P.B.JIunko «Tectsl mo xumun 11 knacey, - M.: Dk3amen, 2019r.

9.9. 0.C.I'abpuensn, U.I".octpoymMoB « XUMHYECKHH 3KcIIepUMEHT B 1koie 11 kmacen; - M.: [lpoda. —2019 rox. _

LU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmmoreka LIOK https://m.edsoo.ru

http://www.chemnet.ru I'azera «Xumus» 1 caiiT 1ust yautens «51 uay Ha YpOK XUMHI»
http://him.1september.ru Eausas komnekims LIOP: IIpeamernas KOIEKIHs « XUMHSI»
http://school-collection.edu.ru/collection/chemistry EcrectBenno-Hay4dHbIe dKcepuMeHTsl: Xumust. Kosutekius Poccniickoro
00111€00pa30BaTENBHOTO OPTANIA

http://experiment.edu.ru AJIXUMUK: caiit JL}O. Anmuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onmiMnnana mMKOIBHUKOB 10 XUMUH
http://chem.rusolymp.ru Opraaudeckast XuMHsL: 2JIEKTPOHHBIN yICOHHUK ST CPEIHEH IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: 3JIEKTPOHHBINA yICOHUK

http://www hemi.nsu.ru OTKpsITHIi KOJUTEIK: XUMUS

http://www.chemistry.ru lucranunonHast OMMIKAALA IO XUMHUH: TSICKOMMYHHKAILIMOHHBIH 00pa30BaTEIbHBINA MTPOCKT






