MHHHUCTEPCTBO MPOCBEIIEHUS POCCUMCKOM ®EJEPAIIAN
MunucTtepcTBo 00pazoBanust OpeHOyprekoi odjacTu
Ynpasjenue oopa3oBanusi asMuHUCTpanuu COpOYMHCKOT0 ropoacKoro
okpyra Openoyprckoii od6J1acTu
MBOY "COLII Ne4"
PACCMOTPEHO YTBEPXIEHO

negarorudyeckum coerom MbOY JInpexTop MIKOJIbI
«COII Ne4 numenun Anekcasjpa

CunopoBHuHa» ropoga CopounHCKa Bonrynesa E. A.

Openbyprckoii ooactu I[pukas Ne 676 ot «29» 08.2024 .

AOKYMEHT NOAMUCAH
SMEKTPOHHOM NOAMUCHIO

[TpoTokon Ne 1 ot «29 » 08.2024 r.

Ceprugwar: 00FBDF318521B3C794E58E62CD5D366A43
Braenew: Bonryuesa Eneva AnexcanaposHa
Deiicrantenen: ¢ 01.09.2023 o 24.11.2024

PABOYAS IPOTPAMMA
(ID 1135599)

yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)

st ooydarommxcs 10 — 11 xmaccos

Copouunck 2024



HOACHUTEJIBHAS 3AIITMCKA

[Iporpamma 1o XMMUHM Ha YpPOBHE CpeIHET0 001ero oopa3oBanus papaboTaHa Ha OCHOBE
®enepanbHOTo 3aKk0Ha 0T 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii @eneparum,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (herepalibHOM 00pa3oBaTeNbHON NMPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBneHHbIX B DenepaqbHOM TroCyIapCTBEHHOM
obpazoBarensHoM ctanaapre COO, ¢ yuérom Konnenuuu npemnogaBanus yaeOHOTO MpeaMeTra
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit @Dexepanuu, pean3yrOIIHNX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMBbI, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MNporpaMMbl 1O XHWMHUH, K OIPEAEICHUI0 OO0IIen
CTpaTeruy 0Oy4YeHHsI, BOCIUTAHMS U PA3BUTHS O0yUaAIOIIUXCSI CPEACTBAMU YU4eOHOTO MpeaMeTa
«Xumust» mas 10—-11 kmaccoB Ha 0a30BOM YPOBHE COCTAaBHJIM KOHIETITYaJIbHBIC TOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH II€J€H, COJEp)KaHMs, pPe3yJbTaTOB OOY4YEHUS H
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, I[OJy4aeMoO€ BBINYCKHUKaMU  00Ieo0pa3oBaTebHON
OpraHM3aly, SBISETCS HEOThbeMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIINM JTAllOM peaju3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEW, TNPHUCYIIUX LEJIOCTHOM CHUCTeME XHMHYECKOro oOpa3oBaHHs. OTH IEHHOCTU
KacaloTCs MO3HAHUS 3aKOHOB MPHPOJBI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOMIEH KYIbTYPHI
YelloBeKa, a TakKe ODKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/J0pPOBbIO H
npUpoIHOH cpene. Peannsyercs xumMmuueckoe oopazoBaHue 00y4yaroUMxcs Ha YPOBHE CPEIHETo
o0miero oOpa3oBaHMs CPEACTBAMHU YU4EOHOTO IMpeaMeTa «XUMHs», COIep)KaHhe U MOCTPOSHHE
KOTOpPOTO OMpENENCHbl B MpPOTrpaMMe M0 XHMHUU C Y4ETOM CrHenupuKd HayKd XUMUH, e
3HAa4YeHUs B MO3HAHUU MPHUPOJABI U B MaTepUaIbHON KU3HU OOIECTBA, a TAaKXkKe C y4ETOM OOIINX
Henel ¥ MPUHLUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro OoOIIero
oOpasoBanus B Poccuiickoit @enepannu.

XuMUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK MTPAET 0COOYI0 POJIIb B COBPEMEHHOI
[IMBWJIN3AIMU, B CO3JIaHMH HOBOHW 0a3bl MaTepuaibHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJ B
dbopMupoBaHUE PAllMOHATILHOTO HAYYHOTO MBIIUIECHHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpyXaroIeM MUpe Kak O €IMHCTBE MPHUPOJBI M YeOoBeKa, KOTOpoe (OpMUPYETCS B XUMHUH
HA OCHOBE IOHMMaHUs BELIECTBEHHOI'O COCTAaBa OKPY’KAIOILIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3aMMOAEHCTBYS C JPYTMMHM €CTECTBEHHBIMM HAayKamMH, XHMHs cTaja
HEOTHEMJIEMON YacThI0 MHPOBOW KYyIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIICIIHOTO Tpylaa W
KU3HU Kakaoro wieHa oOmiectBa. CoBpeMeHHass XUMUS KaK HayKa CO3WAarelbHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PElIeHUE MI00aNbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS
YeJIOBEUeCTBA — CBHIPbEBOM, JHEPTreTUUYECKOM, IHUINEBOH, HSKOJOTUYECKOW O€30MacHOCTH |
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ 0OUIMMM LEISIMM M TNPHHLUIAMH CpEeIHEro oOIiero obpa3oBaHuUs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOYy4YaroluXcsl, HEOOXOAUMYIO MM MJis
BBIPA0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOUEHUS B JKU3HB COIIMYMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMUHBIX 00JIACTSAX, HE CBS3aHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocraBnsiolmiuMu  peaMeTra «XuMus» SBISAIOTCA 0a3oBble Kypchbl — «OpraHuueckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsl KOTOPBIX



ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HaHUU [0 HEOPTaHWYECKOW XUMUU (C BKIIOYEHHEM
3HaHUHM U3 00UIel XUMHH) U OpraHWYecKor XUMUU. POpMHUPOBAHUE JAHHOW CHUCTEMbI 3HAHHM
OpU W3YYCHUH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PAaCCMOTPEHHS BCETO MHOTO0O0Opa3us
BEIIECTB Ha OCHOBE OOLINX MOHSITHIA, 3aKOHOB ¥ TEOPUN XUMHUH.

CtpykTtypa conepkanus KypcoB — «Opranudeckas xumusi» U «O01as 1 Heopranuyeckas
XUMUS» cHOpMHUpPOBAHA B MPOTpaMMe 1O XMMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0/a K H3y4eHUIO
yueOHOro Marepuana W OOYCIIOBIEHa HCTOPUYECKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUU Ha
OnpeAeNéHHBIX TEOPETHYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHMHH BeIlecTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUYECKON TEOPHH CTPOCHUS OpPraHUYECKHX COEIMHEHUH, a
TaK)kKe Ha YPOBHE CTEPEOXMMHUYECKUX U BJIEKTPOHHBIX MPEACTaBICHUN O CTPOCHUM BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAlOTCA B PAa3BUTHHU — OT YIJIEBOJOPOJOB O
CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeAMHEHHH. B Kypce opranuueckoil XMMHUU HOTy4aroT
pasBuTHe CchHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTIO 00IIero oOpa3oBaHUs TEPBOHAYAILHBIE
MPEJICTABICHHUS] 0 XUMUYECKOU CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yrioMm 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBaeTCs
M3YYEHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero oO0pa3oBaHMsI TEOPETHUECKU MaTepuanl u
dakTosornuecKkrue CBEACHHS O BEUIECTBAX M XMMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas U HEOPraHUYECKask XUMHUS» OOYJArOIIUMCS TMPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HaYeHHE MEePUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKMX M METOJ0JOIMYECKUX MO3HIIHM,
Iy0Xe TOHSATh HCTOPUYECKOE HM3MEHEeHHE (YHKIIMI STOTO 3akoHa — OT 000O0Imarome 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BAXKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOWCTBAX U
NPUMEHEHUH, a TAaK)Ke 0 XMMUYECKUX PEAKIHUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B Kypcax 10 w11 KiaccoB 3yeMeHTaMH  COAEpP)KAHUSA, HMEIOIUMHA
KYJIBTYPOJIOTHYECKHA ¥ TPUKIATHOW XapakTep. OTHU 3HAHUSA CIIOCOOCTBYIOT TOHHUMAHHUIO
B3aUMOCBSI3M XUMUU C JAPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TI03HABATEIHbHOM U
MPAKTUYECKON JesTeIbHOCTH YEIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAKEHUS K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKEHUNH XUMUU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSTH €€ IS MOTOJHEHHs 3HAHUHN, pelleHus
MHTEJJIEKTYaJIbHBIX U KCIEPUMEHTANbHBIX HCCIEeIOBaTeNIbCKUX 3a1ad. B meiaoM conepikanue
yuebHoro mpenmMera « XUMUS» JaHHOTO YPOBHS M3Yy4€HHUs OPUEHTHPOBAHO Ha (hOpMHUpOBAHHE Y
00yJaOIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMAHUSI PHIOCOPCKUX UACH, TaKUX Kak:
MaTepuaIbHOE €AMHCTBO HEOPTAHUYECKOTO M OPTraHMYEeCKOro MUpPa, 00YCIIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOJIHBIX SBICHUIN MYTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUMH MEXIy HOBBIMU (paKTaMU U TEOPETHUUYECKUMHU MPEANOChUTKAMH,
OCO3HAHHME POJM XMMHUHU B PEIIEHUH HKOJOTHUECKUX MpoOiieM, a Takxke MpolieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUN U MaTEepHUAJIOB.

B muiane pemieHust 3amad BOCHHMTAHUS, Pa3BUTHS U COLHAIM3AIMKU  OOy4YaroUIXcs
OPUHSATBIE MPOTPaMMON MO XUMHUHU TMOAXOAbI K OINpEACNCHUIO COJEp)KaHUsS U TOCTPOEHUs
npeaMeTa MpeayCcMaTpuBaloT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUN, MMEIOIINX
0a30BoOe 3HaUEHUE IS PA3TTUYHBIX BUIOB JIEATEILHOCTH: PEIICHHs Ipo0OieM, TIOUCKa, aHaIn3a 1
00paboTtkn wHOpMaIMK, HEOOXOAMMBIX JUIA MPUOOPETEHHsS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEIbCKOM 1eATeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUHU.



B nmpakTuke npenosaBaHusi XUMHH KaKk Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus, Tak U
Ha ypOBHE cpeaHero oobmero oOpa3oBaHMs, NpU  ONPEACICHUHM  COAEp)KaTeNbHON
XapaKTEePUCTHKU LeJNeld H3Y4YeHHUs TIpeIMeTa HampaBIeHHEM MEPBOCTENIEHHOW 3HAYUMOCTH
TPaAWLMOHHO MpHU3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW HayKu Kak olnactu
COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTUYECKOW [EeATENIbHOCTH 4YeNOBeKa M KaK OJHOT0 U3
KOMIIOHEHTOB MHpPOBON KyibTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpeIeJICHUIO 1IeNieil U3yUeHUs IpeIMeTa SIBISETCS BIIOJIHE ONMPAaBIAHHbBIM.

CornacHo NaHHOM TOYKE 3peHUsl IVIABHBIMHU LEISIMH H3ydeHUs mpeaMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sIBASIFOTCS:

e (GOpMHpPOBaHHE CHCTEMBbl XWUMHUYECKMX 3HAHUM KaK Ba)XKHEHIIEH COCTaBIISIONICH
€CTeCTBEHHOHAYYHOH KapTUHBI MUpPA, B OCHOBE KOTOPOH JIeXaT KJIIOYEeBbIE MOHATHS,
(dyHaaMeHTalbHBIE 3aKOHBI U TEOPHHM XUMHH, OCBOCHME SI3bIKa HAyKH, YCBOCHHE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0OOOIIEHUN MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOPHUEN UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyUYHBIX METOJax MO3HAHMS BEIECTB U
XUMHUYECKHX peaklUrid, HeOOXOIUMBIX JJIsi MPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCA B
MHpE BEIIECTB M XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOJIE, B MPAKTUUECKOHN U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAONIOJEHHEM |
OOBSICHEHHEM XUMHUYECKOT0 JSKCIIEPUMEHTa, COONIOJIEHHEM IMpaBUi 0e301acHOro
oOparieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJel U 3a7ay U3ydyeHus MpeaMera B
porpaMMe 1o XMMUHU YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBHU C HOBBIMU NMPHOPHUTETAMH
B cHcTeMe cpeaHero ooOmiero ooOpaszoBanus. CeroiHs B TMpENoJaBaHUU XUMHUU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE CoJlep)KaHusi oOyueHwus,
OpUEHTUPOBAHHOM Ha TOJArOTOBKY BBIMYCKHHKA 00IIe00pa3oBaTeNbHON  OpraHu3alui,
BJIAJICIOIIEr0 He HaOOpOM 3HaHMH, a (YHKIMOHAIBLHONH IPaMOTHOCTBIO, TO €CTh CrocobamMu U
YMEHHUSIMH aKTUBHOTO TIOJYYEHUS 3HAHWUN U NMPUMEHEHUS WX B PEabHOW JKU3HU JUISI PEIICHUS
MPAKTUYECKHX 3ajau.

B cBs3M c 3TUM npu U3y4YeHHH TMpeaMeTa «XHUMHUS» JOMUHUPYIOLIEe 3HAUYCHHE
nproOpeTaroT TaKKue LeNU U 3a/1a4H, KakK:

ajgantanus OOyYaroIMXCSd K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUPA,
dbopMupoBaHHE HMHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMo0Opa3oBaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSTHIO TPAMOTHBIX pEIIEHU B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSX, CBI3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM;

dopmupoBaHHe y OO0YyYarOIUXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOUINX YHHUBEpPCAIbHOE 3HAUECHUE ISl Pa3IMYHBIX BUJIOB JI€ATEIbHOCTHU: PEHICHUs MTPOOIeM,
MOMCKa, aHanmu3a W o00paboTku uHpOpMAINMK, HEOOXOMUMBIX [JIi TMPUOOPETCHHs OIbITa
NeSITebHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHH, a TAaKKe JUISl OLIEHKH C
MO3HUILUN HKOJIOTHYECKOM 0€301MacHOCTH XapaKTepa BINSHUS BEIIECTB M XUMHUUECKUX MPOLIECCOB
Ha OpPTraHu3M YeJI0BeKa U IPUPOJIHYIO CPELy;

pa3BHUTHE MO3HABATEIbHBIX MHTEPECOB, UHTEIEKTYAIbHBIX U TBOPUYECKHUX CIMOCOOHOCTEH
00y4aromuxcs: CrHoCOOHOCTH CaMOCTOSITEIbHO TNPHOOpETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIB30BATH COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH JJIsl TOMCKA U aHalu3a yueOHOW U Hay4YHO-TIONYJIpHON HH(DOPMALIUKU XUMUYECKOTO
COJIepKaHuUs;



dopMupoBaHne U pa3BUTHE Y O0YJAIOMIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIICHHUS,
HaOJIOAAaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MPH IUTAHUPOBAHUH U TIPOBEIEHIUH XMMHUYECKOTO SKCIIEPUMEHTA;

BOCHHUTaHHE y OOyJarommxcsi YOeXKIEHHOCTH B TyMaHHCTHYECKOH HaNpaBIEHHOCTH
XUMUHM, €€ BaXHOW pOJIM B  pEmIeHHMH TMIOOAIBHBIX  MPOOJIEM  palHOHANBHOTO
IPUPOIONOIb30BAHNSA, TOMOJHEHUS SHEPreTUYECKUX DPECypCOB U COXPaHEHHs MPHPOIHOTO
paBHOBECHs, OCO3HAHHMS HEOOXOIMMOCTH OEpeXKHOTO OTHOIIEHHS K NPUPOAE M CBOEMY
3JI0POBBIO, @ TaK)KEe NMPUOOPETEHNS OIBITA WCIOIB30BaHMS TONYYCHHBIX 3HAHUH JUI TPUHATHSL
IPaMOTHBIX PEIICHNUH B CUTYalUsIX, CBI3aHHBIX C XUMUYECKUMH SBICHUSIMU.

B yueOHOM miaHe cpenHero obmero oOpa3oBaHus mpeamer «XuMus» 06a30BOTO ypOBHS
BXOJIUT B COCTaB MpeIMeTHOM obnactu «EcTecTBeHHOHAayYHBIE TPEIMETHI».

OOmmee 4nciio 4acoB, OTBEACHHBIX JUIA M3YYCHHS XHUMHHU, HA 0a30BOM YPOBHE CPEIHETrO
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 gaca (1 ywac B Hemenmo), B 11
Kiacce — 34 gaca (1 yac B Hefieno).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XMMHUHU

[TpenmeT opranuyeckoil XuMuu: €€ BOZHUKHOBEHHUE, Pa3BUTHE M 3HAUYECHHE B MOJYUYECHUU
HOBBIX BEIIIECTB U MaTepuajaoB. Teopusi CTpOeHUsI OpraHudecKux coeaquHennii A. M. bytieposa,
e€ ocHOBHbIe TOJOXKEeHUA. CTpyKTypHble (DOPMYIJIBI OpPraHWYECKHX BEIIECTB. [ oMoJorus,
n3oMepUst. XMMUYecKas CBSI3b B OpraHMYECKUX COEIUHEHUSIX — OJMHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenne o  kiaccupukaluu  OpraHMyeckux  BemecTB.  Homenkiarypa
OpraHMYECKHUX COeIMHEHUN (cucreMaruyeckas) W TpHUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTENIEN KJIACCOB OPraHUYECKUX BELIECTB.

OKCEpUMEHTAJILHBIE METOJIbl M3Y4YEHHs BELIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHWYeCKUX BEIIECTB M MaTepuajlaMd Ha WX OCHOBE, MOJEIUPOBAHUE MOJEKYI
OpraHMYECKUX BEIIeCTB, HAOMIOJACHHE U ONUCaHHe JEMOHCTPAIIMOHHBIX OIBITOB IO
NPEBPAILCHUIO OPTaHUYECKHX BEIECTB IPH HarpeBaHUH (TIaBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUU pAn. MeTaH M 3TaH — MNPOCTEUIINE
MPEJCTaBUTENIN aJKaHOB: (U3MYECKHEe W XHMHUYECKHE CBOMCTBA (peakuuM 3aMelleHus u
TOpPEHMS ), HAXOXACHNUE B IPUPOJIE, TIOTYyUEHHE U TPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pAll. DTUIIEH U NPONWIEH — MPOCTEHUIINE
MPEJICTABUTENIN AJIKEHOB: (U3MYECKHEe W XHUMHUYECKHE CBOMCTBA (peakUud THUIPUPOBAHMS,
raJIoreHUPOBAHMUS, THIPATAllUU, OKUCIICHHUS U TIOJMMEPHU3alliN ), TOTYyYeHHE U TPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). IlooydeHnre cuHTETHYECKOTO KaydyKa U PE3UHBI.

AJKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKHH psaA. AleTuieH —
MPOCTEUIIINIA TTPEICTABUTENb ATKWUHOB: COCTAaB, CTPOCHHE, (DU3NIECKHNE M XUMHUYECKHE CBONCTBA
(peakuuu THIAPUPOBAHUS, TAIOTCHUPOBAHMS, THAPATAIINH, TOPEHIS ), TOTydYeHUE U IIPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (QHU3MUECKHE M XMMUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJydeHHE M NpUMEHeHue. Tonyon. cocmas, cmpoeuue,
@usuueckue u xumuieckue ceolicmea (peakyuu 2an02eHUpPOSanUsi U HUMpPOBAanus), NoiyyeHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIy YIVIEBOJOPOJaMH,
MPUHAJICKAUUMHU K Pa3IMYHBIM KJlaccam.

[TpuponHble UCTOYHUKU YIIIeBOAOPO0B. [IpuponHbIil ra3 u momnyTHble HEPTSIHBIE Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrnocoObl mepepabOTKM HEPTH: TEepPEroHKa, KPEeKUHT
(TepMUYeCKHid, KaTamUTHYeCKHii), muponu3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yToJib ¥ IPOIYKTHI €r0 MepepadoTKH.

DKCrepuMEeHTaIbHBIE METOJIbl M3YYEHHS BEIIECTB W MX MpPEBpAIlICHUN: O3HAKOMIIEHUE C
oOpa3iamu IiacTMacc, KaydyykoB U pe3uHsl, Koyuiekiuuu «Hedte» u «Yronb», MogenupoBanue
MOJIEKYJ YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJAHBIX, MPOBEIECHUE NPAKTHYECKOW PaOOTHI:
MIOJIy4YEHHUE 3TUIIEHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnrle 3agayn.




Bbruncnenuss mo ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, o0bEMa, KOJIUYeCTBa
HCXOJHOTO BEIIECTBA WJIM TPOAYKTAa PEaKIUU TO HM3BECTHBIM Macce, 00BhEMY, KOIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEIIECTB UM MPOJYKTOB PEAKIIUH ).

Kucaopoacoaep:xamme oprannyeckne coeinHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHl. METaHON M 3TaHON: CTpOeHHe, (U3NUecKue Hu
XUMHUYECKHE CBOWCTBA (PEaKkIMU C aKTHBHBIMU METaNIaMH, TaJIOT€HOBOJIOPOJAMH, TOPEHUE),
npuMeHeHue. BonopoHbie CBSI3U MEXy MOJIEKYJIaMH CIUPTOB. JleficTBue MeTaHoa U 3TaHoIa
Ha OpPTraHu3M YeJIOBeKa.

MHoroaromHble CHUPTHL. ODTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHE, (U3MUecKkue u
XUMHUYECKHE CBOMCTBA (B3aMMOCHCTBHE CO MIETOYHBIMHA METaNIaMHU, Ka4eCTBEHHAS peaKIIUsI Ha
MHOIOaTOMHBIE CIUpPTHI). JleficTBue Ha opraHusMm uenoBeka. lIpuMeHeHue rinunepuHa u
STUJICHTJIUKOJIS.

®deHoJI: CTpoeHHWE MOJEKYNbl, (U3UYecKrne W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpaerunpl U kemouwvl. DopManbIerwja, aneTAIbIETHl. CTpPOeHUE, (QHU3NYEeCKhe W
XUMHUYECKHE CBOWCTBA (pPEaKkIMU OKHUCICHHUS W BOCCTAHOBJICHUS, KayeCTBEHHBIE PEaKIUu),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHEIE TIpeNiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAs! KUCIIOTHI:
CTpoeHue, PU3nIecKre U XUMUYECKUE CBOMCTBA (CBOIMCTBA, OOIIKE /IS KJIacca KHCIOT, PEaKIus
stepudukanuu), mnoiydeHue U mnpumeHeHue. CTeapuHOBass M OJEUHOBAas KHUCJIOTHI Kak
MPEJICTAaBUTENIN BBICHINX KapOOHOBBIX KHUCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEUCTBUE.

CrnoxHble 3pUpPHl KaKk MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. ['maponus sxxupos. [Ipumenenune xupoB. bruosorndyeckas pojb KUPOB.

YrneBonbl: cocTaB, KiaccuuKanus yrieBooB (MOHO-, M- U Mojucaxapusl). [mroko3a —
MPOCTEHIINN MOHOCAXapua: OCOOCHHOCTH CTPOEHHUS MOJEKYIbI, (PU3UYECKHEe U XUMHUYECKUE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcugoM Meau(ll), okucieHme amMMHAaYHBIM PAaCTBOPOM
okcuna cepebpa(l), BoccraHoBiIeHWE, OpOXKEHUE TIIOKO3bI), HAXOXKICHHE B TIPHUPOJE,
npUMeHeHue, ouonoruueckas poib. DotocunTes. OpyKTo3a Kak U30MeEp IITFOKO3bI.

Kpaxman u nemntono3a kak npupoaHbie noauMepsl. CTpoeHne Kpaxmajia U LeJUTI0I03bI.
®dusnueckue U XUMHYECKUE CBOMCTBA KpaxMmara (TUIpOIu3, KaueCTBEHHAs! PEaKIUs C HOJA0M).

OKCrHepUMEHTAIbHBIE METObl HM3y4YEHHsS BEIIECTB M MX IMPEBpallleHUil: MpOBeIeHUE,
HaOJIO/IeHUe U OINKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KauyeCTBEHHbBIE
peakiuu OJHOATOMHBIX CHUPTOB (OkucieHue 3TaHoja okcuaom wmeau(ll)), mMHOroaToMHBIX
cnupToB (B3auMmojeiicTBue rmnepuHa ¢ ruapokcugom menu(ll)), ampaernmoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wmenu(Il), B3ammopeiicTBue
KpaxMmajga C HWOJOM), TPOBEACHHE MPaKTUUECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBa
HCXOJHOIO BEIIeCTBAa MJIM TPOAYKTAa pEaKlUHUHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEIIECTB UM MPOJIYKTOB PEAKIIUH ).

A3oTcoepKallue OpraHnYeCcKue COeAMHEHUSI.

AMUHOKHCIOTBI Kak aMm(oTepHble OpraHuyeckue coeauHeHus. Dusuueckue u
XUMHYECKHE CBOIICTBA aMHUHOKUCIOT (Ha mpuMepe unuHAa). buojormueckoe 3HadyeHHE
aMHHOKHUCIIOT. [lenTuasl.



benku kak nmpupogHbIE BBICOKOMOJEKYJSpHbIE coeAuHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEJKOB: THUIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIE pEaKIIuy Ha OEJIKH.

OKcrepUMEHTaIbHbIE METOJbl M3YYEHHUs BELIECTB M MX MpEeBpalleHuil: HaOIoAeHue U
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JI€HAaTypalus OEIKOB INpU HarpeBaHUM, I[BETHHIE
peaxiu 6enKoB.

BbicokoMoIeKy IsIpHBIE COeUHEHHS

OCHOBHBIE TNOHATHS XUMHHM BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHMH: MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALNHU, CpeAHsAs MoyeKynspHas Macca. OCHOBHBbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — IOJMMEPU3ALIHs U TOJIMKOHEHCALIHSL.

OKCHEepUMEHTAJILHBIE METOJIbl M3Y4YEHHs BELIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYIYKOB.

MexnpenMeTHbIE CBSI3U.

Peanu3zanust MeXIpeIMETHBIX CBsI3€l MPU M3Y4EHMM opraHnyeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI 4Yepe3 HCIOJIb30BAaHUE KaK OOLIMX E€CTeCTBEHHOHAYYHBIX MOHATHH, TaKk H
HOHATUH, ABJSAIOIMINXCSI CHCTEMHBIMU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHOHAYYHOTO IIUKJIA.

OOue ecTecTBEHHOHAY4HbIE IOHATHUA: SIBIEHHE, HAay4HbIH (akT, TMIIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIaCCU(PHUKAIMs, TIEepPUOAUYHOCTb, HAONIOJCHUe, HU3MEPEHHE,
AKCIEPUMEHT, MOJICITUPOBAHHUE.

®dusnka: Matepus, YHEpIus, Macca, aToM, JIEKTPOH, MOJIEKYJla, YHEPreTUYECKUI YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, (PU3MUECKUE BEIIMYMHBI U €MHHULIBI
UX U3MEPEHUS.

Buonorusi: knerka, opraHusM, O6uocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTHYECKH aKTHBHBIC BellecTBa (OCJIKH, YIIIEBOIbI, )KHPHI, PEPMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE OPO/BI, MTOJIE€3HBIE HCKOMAEMBIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIEeBble MPOIYKTh, OCHOBBI PAllMOHAJILHOIO UTaHMS, MOIOIIUE CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHUECKHE MPENapaThl, MaTEPHAIIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KUIACC
OBIIASA U HEOPTAHHYECKAS XUMMUAA

TeopeTuvyeckue OCHOBbI XUMHHU

XuMHUeCKUud sreMeHT. AToM. Sapo aTtoma, H30TOMbI. ODIJIEKTPOHHAas 000J0YKa.
DHepreTUYecKrue ypoBHHU, MOAYPOBHU. ATOMHBIC OpOUTaNH, S-, p-, d- amemMenTsl. OcoOeHHOCTH
pacnpeseseHus 3JeKTPOHOB MO OpOUTaIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DNeKTpOHHAsE KOH(MUTYpAIIHs aTOMOB.

Ilepuonnueckuit 3axkoH u llepuoguyeckas cucrema xumuueckux odiaemeHtoB . H.
MenneneeBa. CBA3b NEPUOAMYECKOrO0 3aKoHa M [lepuoguyeckol CUCTEMbl XHUMHUYECKUX
sneMmenToB JI. . MeHnaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CIIOKHBIX BEIIESCTB
0 TPYIIaM U nepuogam. 3HaueHue MepUoINIeCKOro 3aKOHa B pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKas CBS3b. BHIBI XUMHUYECKOH CBSI3M (KOBaJeHTHAas
HEeNoJIsipHasl W TOJSpHAas, MOHHas, MeTajuinyeckas). MexaHusmbl oOpa3oBaHMsI KOBaJECHTHOMN



XUMUYECKON CBS3U (OOMEHHBIH M JOHOPHO-aKIEeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTS.
DneKTpooTpUuliaTenbHOCTh. CTenenb okucieHus. OHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellleCTBA. THUINBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[Tonsatue o qucnepcHbIx cucremax. MICTUHHBIE U KOJIOMIHBIE pacTBOpbl. MaccoBast 1o
BELIECTBA B paCTBOPE.

Knaccudukanmust HeopraHudecknx coenuHeHWid. HomeHkmaTypa HEOpraHWYECKHUX
BEIECTB. ['eHeTnyeckas CBsI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANMX K PA3TUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukamus XMMHYECKUX peakiuil B HEOPraHMYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHsI MACCHI BEUIECTB, 3aKOH COXPAHEHHMS U NPEBpPALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3NIUYHBIX (aKTopoB. OOpaTUMbIE pPEaKIIHH.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSAIOINIME HA COCTOSHUE XUMUYECKOTO PaBHOBECHS.
[Tpunmun Jle [latense.

OnexTponuTnueckas aucconuanus. CuibHble M ciaadble 37eKTpoiauTsl. Cpelna BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaabHas, IIeI0OYHAs.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHsI BEUIECTB M HX MPEBPALIECHUN: JEMOHCTpAIus
tabmui «lleproguyeckas cuctema xumuueckux smeMeHToB J[. M. MenpaeneeBay, u3ydeHue
MOJIeTIe KPUCTAJUIMUECKUX pEmETOK, HAOMIOJeHHEe U ONHUCAaHWE JEeMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3JIOKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBUHM KaTaau3aTopa,
ONpeJIETIEHUE CPellbl PaCTBOPOB BEIIECTB C MOMOIIBI YHHUBEPCAIbHOTO MHAUKATOPA, PEAKLUU
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKONW paboThl «BnusHue pa3nuyHbIX (PaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaKIIHM.

Pacuérnbie 3aaun.

PacuéTel M0 ypaBHEHUSIM XUMHUUYECKUX PEAKIIMi, B TOM YHCJIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATHSI «MACCOBAsI 10JIS1 BELIECTBAY.

Heopranuyeckass Xumus

Hemeramnel. Ilonmoxenue HemeramioB B Ilepuonnueckold cucTteMe XUMHUYECKHUX
snementoB JI. M. MeHnneneeBa M OCOOCHHOCTH CTpOEHHUS aTOMOB. (DU3MYECKHE CBOWCTBA
HEMETaJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IpUMeEpe KUucaopoaa, cepsl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BAKHEMIIMX HEMETAJUIOB (TaJloTeHOB, cepbl, a3ota, (ocdopa,
yIiepoJia U KpeMHUs1) U UX COEAMHEHUH (OKCUIO0B, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHECHUH ).

[IprMeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCTMHEHU.

Meramnsl. Ilonoxenue meranos B Ilepuoauyeckoi cucteMe XUMUYECKUX JIEMEHTOB /1.
U. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. OOmue
¢dbusndeckue cpoiictBa MeTauioB. CIIaBbl METa/UIOB. DJIEKTPOXUMHYCCKUN PsJl HaNPSIKECHUN
METaJIOB.

XUMHYECKHUE CBOWCTBA BAXKHEWIIMX METAJIOB (HATpUM, KaJui, KajablUW, MarHui,
ATIOMUHHM, IUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cnocoOsI Moy4deHus MeTauioB. [I[puMeHeHe METANITIOB B OBITY M TEXHHKE.

OKCIIEpUMEHTAIbHbIE METOJIbl H3YyYEHHs BEHIECTB M UX IMPEBpAIlCHUI: H3y4YeHUe
KOJUIEKIIMA «MeTalulbl U CIUIaBbI», OOPa3I[OB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTAIBHBIX



3aja4, HaONIOJleHWe U  ONHCaHWE JEMOHCTPALMOHHBIX M  JJAOOPATOpPHBIX  OMBITOB
(B3auMOJIeHiCTBHE THUIAPOKCHIA ATIOMUHHUS C PAacTBOPaMH KHCIOT W IIEJI0Yel, KaueCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIIIOB).

Pacuérnble 3agayn.

Pacuétbl macchl BemecTBa WM 0O0bEMa Ta30B IO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMU BELIECTB, pacdy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) IPOIYKTOB PEAKLIUU, €CIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumun B 00ecTie4eHHH YKOJIOTHYECKOM, SJHEPTETUUECKON U MUIIEBON 0€30MMacHOCTH,
pa3BuTuuM MeAuiuHbl. [loHsATHE O HAay4YHBIX METOJaX MO3HAHUS BEUIECTB U XMMHYECKUX
peaKLHii.

[IpencraBinenuss 00 OOWMX HAyyHBIX NPUHLMIAX T[POMBIIUIEHHOTO MOJY4YE€HHUS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTE€pPUATOB: BAXHEUIINE CTPOUTEIbHBIE MAaTEepUaJbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KpPacku, CTEKJIO, KepaMuKa, MaTepuajbl Mg SJIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHM4YeCKHe U MUHEPATIbHBIEC y100pEHUSI.

XUMHS U 3/10pOBbE YEJIOBEKA: MPAaBWJIA HMCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MaCHOTO MCIIOIh30BaHMS MPENapaToB OBITOBOM XMMHUU B TIOBCETHEBHOM JKU3HH.

MexnpeameTHbIE CBSI3H.

Peanuzamus MeXNpeIMETHBIX CBSI3€H MPpU M3ydeHUH OOIIeld U HEOPraHWYECKON XUMHUH B
11 kyacce ocymiecTBisieTCs Yepe3 UCIOIb30BaHNE KaK OOLIUX €CTeCTBEHHOHAYYHBIX MOHSTHH,
TaK W MOHSATHM, SBISIOMIUXCA CUCTEMHBIMH JUISI OTAEIBHBIX MPEAMETOB €CTECTBEHHOHAYUYHOI'O
LMKJIA.

OO6mre ecTeCTBEeHHOHAYYHbIE TOHATHSA: Hay4HbI (akT, TUIIOTE3a, 3aKOH, TEOPUSsl, aHAIIU3,
CUHTE3, KJacCU(pUKalus, MEePUOJUYHOCTb, HAOIIOJCHHE, SKCIEPUMEHT, MOJECIUPOBAHHUE,
U3MEpPEHHUE, SBICHUE.

®dusnka: Marepus, SHEpPrusi, macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BeIIecTBa, GU3NYECKUE BETMUUHBI U €MHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TTOPO/IbL, OJIE3HBIE HCKOTIaeMbIe, TOTLITUBO, PECYPCHI.

TexHomorus: XUMUYECKas MIPOMBILIIIEHHOCTb, METaJULyprusl, MIPOU3BOJCTBO
CTPOUTETBHBIX MaTepHaoB, CEebCKOXO035MCTBEHHOE MIPOU3BOCTBO, nuuieBas
MPOMBINUICHHOCTh, (papMareBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IIpenaparoB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEPHUANIOB, JIEKTPOHHAS] MPOMBIIUIEHHOCTbD,
HaHOTEXHOJIOTHH.

I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IIPOIPAMMLBI 110 XUMHWH HA
HbA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYyYaIOIIUMHUCS
porpaMM CpPeIHEro oOIIero oO0pa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).



Hay4Ho-MeTonnueckoi OCHOBOM UIsi Pa3paOOTKU IUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHUS
pOTrpaMM CpeAHEro o0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cooTBeTrcTBHM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHUS NpeaMmeTa «XHUMHs» Ha YpPOBHE CpelHero ooOimero oOpa3oBaHUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOIINE:

OCO3HaHHE O0YYAIOMIMMUCS POCCUUCKON TPaKIAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CAMOOIIPEAEICHUIO;

HaJIMYue MOTUBALMU K 00YyUEHHIO;

I[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHI JMYHOCTH HAa OCHOBE KIIFOUEBBIX
[IEHHOCTEW M UCTOPHUECKUX TPAJUIUK 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAaThCSI B CBOCH AEATEIbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LEIOCTHOM CHCTEME XUMHUYECKOIO
o0Opa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYIBTYPHl U CIHOCOOHOCTH CTaBUTh ILENU H
CTPOUTD >KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUS MNpeaMeTa «XHMHS» JOCTUTAlOTCd B E€IUHCTBE
yueOHOM M  BOCIUTATENIbHON JEATETbHOCTH B COOTBETCTBUHM C€ T'yMaHHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMHU, JTYXOBHO-HPAaBCTBEHHBIMH I[EHHOCTSIMU M HJ€alaMH POCCHICKOTO
TpaXXTaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH U TMPaBWJIAMHU TOBEICHUS,
CHOCOOCTBYIOLIMMH TPOLIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YYaIOIUXCSI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHMHs» OTPaKalT cPOPMUPOBAHHOCTH
OMbITAa TIO3HABATENILHOM M TPAKTHYECKOH JESITeNbHOCTH OOYyJaloMMXCsA [0 pealu3alun
MPUHSTHIX B OOIECTBE LIEHHOCTEH, B TOM YUCJIE B YACTHU:

1) rpa:knaHCcKOro BOCIMTAHUSA:

OCO3HaHUS O0YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKCHHSI K
3aKOHY U MPABOIOPSIIKY;

NPEACTABICHNUS O COLMAIbHBIX HOpPMAaxX W MpaBUiIaX MEKIUYHOCTHBIX OTHOIICHUI B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOU ACSITEILHOCTH MIPU CO3/IaHUU YUEOHBIX TPOEKTOB,
pelIieHnn yueOHbBIX U MO3HABATEIBHBIX 32/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPHMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IPYTHX
IIPU aHAJIKM3€ Pa3INYHBIX BUIOB yUEOHOMN AESITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMS:

[EHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

yBa)XEHHsI K MpOIlecCy TBOpPUECTBA B 00JAcTU TEOPUU M TMPAKTUYECKOTO MPUMEHEHHS
XUMHUHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUS HAYKHU €CTh pPe3yJbTaT JUIMTENIbHBIX HaOJIOACHUH,
KPOMOTJIUBBIX IKCIIEPUMEHTAIbHBIX MOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAJINA3E
MH(}OpPMaLIUU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHONW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUYECKOTO TOBEICHMUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBS3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSCh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI H
LIEHHOCTH;



TOTOBHOCTH OLIEHMBATH CBOE IIOBEJIEHWE W IIOCTYNKM CBOMX TOBApUILEH C MO3ULHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIECTBUN 3TUX TOCTYIIKOB;

4) popmMupoBaHHS KYJbTYPHI 310POBb:

MOHUMAaHHUS IIEHHOCTEH 370pOBOTO W 0€30I1MacHOTO o00pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3[I0POBBIO;

coONroficHHs TPaBUJI 0E30MacCHOTO OOpaIleHUs] ¢ BEHIECTBAMH B OBITY, MMOBCEIHEBHOU
JKU3HU U B TPYAOBOU JIE€ATETbHOCTH;

MOHMMAHUA LEHHOCTH NPaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KM3HU JHOJEH;

OCO3HAHUS TOCIEJICTBUI M HEMPUSATUS BPEIHBIX MPUBBIUEK (YIMOTPEOICHHS alKOTOJS,
HapKOTHUKOB, KYpPEHHU);

5) TpyaoBOro BocnuTaHMs:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEeI0BATEIbCKONW JESATENbHOCTH,
0O0IIeCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JEATEILHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUH MPaKTUYECKHX 3aJa4 COLMaJIbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3linyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIOASAM TpyJa U pe3ysibTaTaMm TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY MHIMBHUIYaTbHOM TpaeKTOpHUH 0OOpa3oBaHMUs,
Oynymeil mpodeccun U peaau3aluy COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, MHTEPECOB U MOTpEOHOCTEN 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKH 1[€J1IeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIIECTBOBAHMUS
JKU3HH Ha 3eMiIe;

MOHMMAHUS TJI00AILHOTO XapaKTepa dKOJOTHYECKUX MPOoOJieM, BIUSHUS YKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJIHON U COLIMATIBHOM CPEBL,

OCO3HaHHS HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHUN XUMUH ISl PEIIEHUsI BOIIPOCOB
PalOHAIBHOTO IPUPOAOIOIb30BAHNS;

AKTUBHOI'O HEIMPUATHS JNEUCTBUM, NMPUHOCIUIMX BpPEI OKPYXKAIOIIEH NPUPOIHOU cpene,
YMEHHsI TIPOTHO3UPOBATH HEOIATOMPHUATHBIC SKOJIOTHYECKHUE MOCIEICTBUS MPEIPUHIMAESMbIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Ms PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHHS, JKOJOTMYECKOW KYJIbTYpbI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBICHHOCTH, YMEHHMS PYKOBOJCTBOBATbCS HMH B
MI03HABATEIBbHOM, KOMMYHUKATHBHOM M COLIMAILHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTHBOCTOSATH UICOJIOTHH XeMOo(oouu;

7) HEHHOCTH HAYYHOIO MO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTUS HAYKU U OOIIIECTBEHHOW MPAKTUKU;

NOHMMAaHUS CHEIU(PUKA XHMUU Kak HayKH, OCO3HaHUA €€ poju B (HOPMUPOBAHHUU
PalMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUH 1IEIOCTHOTO MPEACTAaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €IUHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny mpodieM COXpaHEeHUS IPUPOJTHOTO PABHOBECHST;

yOexAEHHOCTH B 0CO00Il 3HAYMMOCTH XUMHUHU JII COBPEMEHHOM LMBHIIM3ALMU: B €&
T'YMaHUCTHYECKON HaIpaBJICHHOCTH W Ba)KHOW POJIM B CO3JaHUU HOBOHM 0a3bl MaTepuaIbHOU
KYJIBTYPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,



SHEPreTHYECKOM, THUIIEBONM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00€CTIeYeHUN YCIIOBHH YCIIEIIHOTO TPYAa U 3KOJIOTMYECKH KOM(POPTHOM KU3HHU KaXKJI0TO YJIeHa
00111eCTBA;

€CTECTBEHHOHAY4YHOW TIPAaMOTHOCTH: TOHMMAaHHUS CYIIHOCTHM METOJOB IO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTU HCIIOJIb30BAThH IOJIydaeMble 3HAHUS s
aHanmM3a U OOBSCHEHMS SIBICHUI OKpYXKAIOIIEr0 MHUpa M MPOUCXOIAIIMX B HEM HM3MEHEHHH,
yMEHUS Jie7aTh 000CHOBAaHHBIE 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIIOIb30BaTh XMMHUYECKHE 3HAHUS IJISl peleHus: MpooiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUSIX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENBCKON JESITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 W CaMOOOpPa30BaHUIO, K
AKTUBHOMY TOJYYEHHMIO HOBBIX 3HAaHMM 10 XMMHH B COOTBETCTBHUM C YKU3HEHHBIMH
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3nuyHbIX chepax mpodeccnoHamTbHON
JeATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHble pe3yJibTaThl OCBOCHUS Y4eOHOro mpeaMera «XHMHUS» Ha YpPOBHE
CpeaHero o0IIero o0pa3oBaHus BKIIOYAIOT:

3HaUMMble JUI1 (HOPMHUPOBAHHMS MHPOBO33PEHUS OOYYAIOMINXCS MEKIUCIUIIIMHAPHBIC
(MEXIIpeAMETHBIE) OOLIeHAyYHbIE TOHATHSI, OTPAXKAIOIINE IeJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienru(uKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTrus, SIBIEHUE, MPOIecC, CHCTeMa, HAyYHBIH (akT, MPUHLUI, THUIIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsI, MCCIIEA0BaHNE, HAOIIOICHNE, N3MEPEHHE, SKCIIEPUMEHT U IpyTHE);

yHUBEpCalbHBIE ~ y4eOHble  AelcTBHA  (TIO3HABaTeNbHBIE,  KOMMYHHKAaTHBHEIE,
perynsTuBHBIE), obOecreunBaomue (GopMupoBaHue (YHKIMOHAIBHOW T'PAMOTHOCTH U
COLMAIbHOM KOMIETEHIMH 00yJaromuxcs;

CIOCOOHOCTh  OOyYAlONIMXCS ~ WCIIOJIB30BaTh ~ OCBOCHHBIE — MEXKIUCHUIUIMHAPHEIC,
MHPOBO33pEHUYECKHE 3HAHHWA M YyHUBEpCalbHbIE y4deOHbIE ACHCTBHA B IIO3HABATEIbHOH U
COLIMAJIbHOM IIPAKTHKE.

MertamnpenMeTHbIe pe3ylbTaThl OTPAKAIOT OBJIAJCHHWE YHHUBEPCATbHBIMH y4EOHBIMU
NI03HABATEIbHBIMU, KOMMYHUKAaTHBHBIMU M PETYJISATUBHBIMHU J€HCTBUSMH.

OBJj1aieHNe YHUBEPCATbHBIMH Y4eOHBIMH I0O3HABATEIbHBIMH AeCTBHSIMH:

1) 6a3oBble JIOTUYECKHE TeCTBUS:

CaMOCTOSITENNFHO  (OPMYNUPOBaTh M aKTYaIU3HpPOBATh MpPOOJEMY, BCECTOPOHHE €&
paccMaTpHBaTh;

OTIPEIeTIATh NN JEeSTENbHOCTH, 3a7aBas IapaMeTpbl M KPUTEPUH HX JOCTH)KEHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTH C MIOCTABJICHHBIMH LIEIISMU;

UCTIOJIb30BaTh MPH OCBOCHMM 3HAHWHA MPUEMBI JIOTHUECKOTO MBIIIJICHUS — BBIICIATH
XapaKTepHble TMPU3HAKM TIOHATHH ¥ YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOILINE TOHITHS JUTSI O0BSICHEHNS OT/ACIBHBIX (DaKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUHN BEIIECTB U XUMHUUECKUX PEAKIINA;

yCTaHaBJIMBATh MPUYUHHO-CIICACTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMH SIBJICHUSIMU;



CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTUBHBIC, JEIyKTHBHbBIC, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHS B pacCMaTpUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBO/JIbl U 3aKJIFOUEHNUS;

IPUMEHATh B IpoIecce MO3HAHUA, UCIOJIb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJIeU, TPeoOpa30BbIBATh MOEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKkass ¢GopMyna, YypaBHEHHE XHMMHUYECKOH peakuuu — Tpu peleHHH Y4eOHBIX
MIO3HABATEJIbHBIX M NMPAKTUYECKUX 3ajady, NPUMEHATHh HAa3BaHHBIE MOJEIbHBIE MPEICTABICHUS
JUIs BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BEILECTB U XUMUYECKUX pEaKIUil.

2) 0a3oBbIe HCCJIeN0BaTEIbCKUE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMHUUYECKUX PEaKLU;

dopMynupoBaTh LETM U 3aJauyd  HMCCIEJOBAHHUS, HCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOPMYJIMPOBAaHHBIE BONPOCH! B KaYECTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
U1 GOPMHUPOBAHUS THIIOTE3bI 110 IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX CYXKIECHUM;

BJIA/IETh HABBIKAMHU CAMOCTOSATEIBHOIO IUIAHWPOBAHMSI M IPOBEACHUS YUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUsI HAOIIOAATH 32 XOJOM IpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (OpMyIupoBaTh OOOOLIEHHS U BBIBOJbl OTHOCHUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOW HCCIIEOBATEIbCKOM M TPOEKTHOH JEATeNbHOCTH,
IPOSIBJIATE CIOCOOHOCT M TOTOBHOCTb K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JINYHbIX METO/I0B TO3HAHMS.

3) padora ¢ nngopManmeii:

OPHEHTHUPOBATHCSI B  PA3IMYHBIX HCTOYHHKAX WHPopMauuu (HAYYHO-TIONMYJISIpHAs
JAUTepaTypa XHMMHYECKOTO COJEp:KaHus, CIpaBouyHble TmocoOus, pecypcsl MHTepHera),
aHAM3UPOBaTh HMH(YOPMALMIO pPA3IMYHBIX BHJOB M (OPM IPEACTaBIEHUS, KPUTUYECKU
OLIEHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTE;

(dopMynHpoBaTh 3ampoChl M TNPUMEHATh DPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
UH(pOpMaLnu, HeOOXOAUMOM [T BBIOJIHEHHUS YY€OHBIX 33a]a4 ONPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUI U
Pa3IUYHbBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAJIbHYIO (OPMY MpeCTaBIeHUS WUH(OPMAIMH (CXEMBI,
rpaduKH, TuarpaMmbl, TAOJHIIBI, PUCYHKH U IPYTHE);

UCMOJb30BaTh HAyYHBIH $A3BIK B KadecTBE CpEeACTBAa IpU paboTe € XUMHYECKOU
uHpOpMaLMell: MPUMEHATh MeXIpeaAMeTHble ((U3nYecKue M MaTeMaTHYeCKHE) 3HAKU H
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYpHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIIATHOCTH.

OsJiaieHNe YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBHSAMM:

3aaBaTh BOMPOCHI 10 CYIIECTBY OOCYKAaeMOi TeMbl B XO/€ AMAJIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HJIE€H, (OPMYIHUPOBATH CBOU TMPEIUIOKEHUS OTHOCUTENBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1auu;

BBICTYNIaTh C IPE3EHTALEed pe3yJabTaToOB MO3HABATEIbHON AEATENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHHKAaMHM IIPU BBIIOJIHEHUHM XUMHYECKOIO
HKCIIEPUMEHTa, NPAKTUYECKOM paboOThl MO HCCIEIOBAHUIO CBOWCTB H3YyYaeMbIX BEILECTB,
peanu3anuy y4eOHOro npoekrta M (HOpMyIHpOBaTh BBIBOJBI IO pe3yibTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUM ITyTEM COTJIaCOBaHMsI MO3ULMH B X01€ 00CYXKAE€HUSA 1 0OMEHA MHEHUSIMH.

OBinageHne yHMBepPCAJTbHBIMH PeryJsiTHBHBIMY 1eiCTBUAMM:



CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO ITTO3HABaTEIFHYIO JEATEIBHOCTD,
ompezenss €€ 1enu U 3a/a4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npeUlaraéMblii alrOpPUTM JIEHCTBHI NPU BBIOJHEHUH YYEOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BBIOMpaTh Hanbosiee A(HEKTUBHBIN CIOCOO WX pEIIeHUs C YIETOM TOJYICHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJNIb CBOEH JIEATENHPHOCTH HAa OCHOBE caMoOaHAlM3a W
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHsD» OTPAKaroT:

c(hOpMUPOBAHHOCTH MIPEACTABICHUH O XUMHUECKOW COCTABIISIIOIIEH €CTECTBEHHOHAYYHOMN
KapTUHBI MHUPa, POJIU XUMHUH B TIO3HAHWH SIBJICHHA TPUPOJIBI, B (OPMUPOBAHUU MBIILICHUS U
KYJIbTYPbl JIUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOW [UIsl pelleHus
MPAKTUYECKUX 3a7ad M HKOJOTMYeCKd OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0pOBBIO U
MPUPOJHON Cpenie;

BJIQJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIOJIAralolue
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, DJIEKTPOHHAsE 000JI0UKa aTOMa, MOJIEKYJIa, BAIEHTHOCTb,
JNEKTPOOTPUIIATENILHOCTh, XHMHMUYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpaiéHHasl), MOJb, MOJISIpHAs Macca, MOJSPHBIH O00BEM, YIJIEpOIAHBIA  CKeJNeT,
GyHKIIMOHATBHAS TPYIMIa, paguKai, HU30MepHus, W30MEepbl, TOMOJOTHYECKUN psif, TOMOJIOTH,
YIJIEBOIOPOABI, KUCIOPOA U a30TCOJEPKALINE COCIUHEHUS, MOHOMEp, IOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSTUHEHHUS ); TEOPUHU U 3aKOHBI (TEOPHS CTPOCHUSI OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33DEHUYECKHE 3HAHMS, JIEXKallhMe B OCHOBE NOHUMAaHUSA
MPUYMHHOCTA ¥ CUCTEMHOCTH XUMHUYECKHX SIBICHUN, (PAKTOJOTUYECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, OMy4YeHUH U 0€30MaCHOM MCIOJIb30BAHUN BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IPaKTUYECKON JEeSATEIbHOCTH YEI0BEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBJIATH XapaKTepHbIEC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aHMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MMOHSATHS MPU OMUCAHUU COCTaBa, CTPOEHUS U
IIPEBPALLECHUI OPraHUYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHHIl HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpalI€HHON) (popMysT opraHM4eCKUX BEIIEeCTB
U YpaBHEHUU XMMHYECKUX PEaKLUid, U3rOoTaBIUBATh MOJAEIA MOJIEKYJ OPTaHMYECKUX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XMMHYECKOTO M POCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJIEKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNEHHOMY KIAcCy/TpyIme COoelnHEeHUN
(YriaeBoZopodbl, KHCIOPOJA M a30TCOAEpXKAIUe  COEIWHEHHs, BBICOKOMOJICKYISAPHBIE
COCIMHEHMS), JTaBaTh UM Ha3BaHUs 1o cucteMatudyeckod HomeHknatype (IUPAC), a Takxke
PUBOJIUTH TPUBUAJIbHBIE HA3BaHHS OTAEIbHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIUIIEH,
aleTHJIeH, STWICHIVIUKOJb, TIULEpPUH, (QeHos, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCIIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAs KHUCIIOTa, CTEApUHOBAs KHUCIIOTA, TIOKO03a, (PYyKTO3a,
KpaxmaJ, LeJITI0103a, TJULHH);



c(OpMUPOBAHHOCTh YMEHHMS OINpPEAENATh BHAbl XMUMHUYECKON CBS3M B OPraHUYecKUX
COeMHEHUSX (OIMHAPHBIE U KPATHEIC);

c(OPMUPOBAHHOCTh YMEHHS MPHUMEHSTH TOJOKEHUS TEOPUU CTPOCHUS OPTraHUYeCKUX
BemecTB A. M. bytiepoBa aiis 0OBSICHEHHS 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHHUsI MacChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIHYECKUE U
XUMHUYECKHE CBOWCTBA TUITMYHBIX MPEICTABUTENCH PA3TUYHBIX KJIACCOB OPraHUYECKUX BEIIESCTB
(MeTaH, 2TaH, STWIEH, TPOMWIEH, areTwieH, Oyramuen-1,3, merwnOyraauen-1,3, OeHzou,
METaHOJ, 3TaHOJ, STHJICHTJIUKOJb, INIMLIEPHH, (EHOJ, aleTalbIeru, MypaBbuHas U yKCyCHas
KHCIIOTHI, TJIOKO3a, Kpaxmal, [eJUT0N03a, AMHHOYKCYCHas KHUCIIOTa), WJUTFOCTPUPOBATH
TeHETHYECKYIO CBSI3b MEXKIYy HUMU YPAaBHEHUSMH COOTBETCTBYIOIIMX XMUMHUYECKUX PEaKIHid C
HCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb MCTOUYHUKH YTJIEBOJOPOIHOIO CHIPhS
(He(Th, TMPUPOAHBIA Ta3, Yroyib), CHOCOOBI MX MepepabOoTKH M MPAKTUYECKOe MpPUMEHEHHE
IPOAYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJAUTH BBIYUCIECHUS [0 XUMHYECKUM YpPaBHEHUSIM
(Macchl, 00bE€Ma, KOJNIMYECTBA HCXOAHOIO BEUIECTBA WU NPOAYKTAa PEaKIUU IO H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHHI BIa/IeTh CHCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, HCMIONb3YEMbIX B XHMHUU [P HM3yYEHUU BEHIECTB M XUMHUYECKUX SIBJICHUU
(HabmroieHne, W3MEpeHue, OKCIEPUMEHT, MOJICTUPOBAaHUE), WCIOJb30BaTh CHCTEMHbBIC
XUMHUYECKHE 3HAHUS JJISl IPUHSATHUS PEIICHUH B KOHKPETHBIX )KH3HEHHBIX CUTYAIHSIX, CBI3aHHBIX
C BEIIECTBAMU U MX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJb30BAHUS XUMUYECKON TOCYAOH U
1abopaTOPHBIM 000PYIOBaHKHEM, a TAK)KE MPaBHJIa OOPAIIECHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c()OPMUPOBAHHOCTh YMEHUUW TIIAHUPOBATH W BBIIOJHATh XHUMHYECKHNA HSKCIIEPHUMEHT
(mpeBpallleHusi OpraHUYeCKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIIEHA U U3yUYEHHE €ro
CBOMCTB, KaueCTBEHHbIE pEAKIMH OpraHMYeCKUX BEIIECTB, JEHaTypanus OeIKoB Mpu
HArpeBaHUU, I[BETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUU C MPABHJIAMHU TEXHUKH 0€30MaCHOCTH
npu OOpalleHUuu C BEIIeCTBAMHU U JIA0OPATOPHBIM OO0OPYIOBAHUEM, MPEICTABISATH PE3YIbTAThI
XUMHYECKOT0 SKCIepuMeHTa B (opMe 3alucu YpaBHEHHH COOTBETCTBYIOLIMX peakuil Hu
(dbopMynupoOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHATM3UPOBATH XUMHUYECKYI0 WH(OPMAIHUIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CPEIICTBA MaccoBOM nH(popmaiuu, MHTepHET U APYruXx);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOJATh TMpaBUiia JKOJOTHYECKH IEIeCO00pa3HOro
MOBE/IeHNA B OBITY M TPYAOBOHM [EATEIbHOCTH B LEISIX COXPAaHEHHs] CBOEro 3/0pOBbA U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JECHCTBHUS HA YKUBBIE OPraHU3MBI
OnpeAeIEHHBIX OPTraHMYEeCKUX BEIIECTB, MOHMMas cMmbica mokazatens [IJIK, moscHsaTh Ha
npuMepax crnocoObl YMEHBIIECHUS U MPEJOTBPAIICHHUS] UX BPEIHOrO BO3JIECHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIsE 00YYaIOIIUXCS C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHMSI BEIIECTB M XUMUYECKUX SIBIICHUM;

JUISL CIIENbIX W CIIA0OBUIAIIMX OOYYalOUIUXCS: YMEHHE WCIOIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpains s 3anucu Xxumudeckux Gopmyi.



11 KUIACC

[IpenMeTrHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHWYecKas XUMUSD»
OTPAXKAIOT:

c(hOopMUPOBAHHOCTD MPEACTABICHUN: 0 XUMHUYECKOW COCTaBIIAIOIICH €CTECTBEHHOHAYYHOMN
KapTUHBI MHUPa, POJIU XUMHUH B TIO3HAHWH SIBJICHHHA TPUPOJIBI, B (OPMUPOBAHUU MBIILICHUS U
KYJIbTYPbl JIUYHOCTH, €€ (YHKIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOW [UIsl pelleHus
MPAKTUYECKUX 3a7ad M HKOJOTMYECKd OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0pOBBIO U
MPUPOJHON Cpenie;

BJIAQ/ICHUE CUCTEMOW XUMHYECKMX 3HaHWM, KOTOpas BKJIKYAET: OCHOBOIIOJIAraroliye
NOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- 3JIeKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIpHBII O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJE€HTHas, WOHHAas, MeTajuInyecKasi, BOJOPOAHAs),
KpUCTAJUIMUECKasi  peléTka, TUIBl XUMHYECKUX  pEeaklMil, pacTBOp, AJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAsT TUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTEND, CKOpPOCTH
XUMHYECKOM  peakluHh, XUMHYECKOe pPaBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
SJIEKTPOJUTUYECKON JAuccoluanuu, nepuoanueckuid 3akoH JI. WM. MenaeneeBa, 3akoH
COXpAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHUS U NPEBPAILLCHUS PHEPTUU MPU XUMHUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMUS,
JeXallue B OCHOBE ITIOHMMAaHWs MPUYMHHOCTH W CHCTEMHOCTH XHMHYECKUX SBJICHH,
dakTosornuecKkrue CBeJEHUSI O CBOMCTBAX, COCTaBe, MOJYUYEHUU U 0€30MacHOM HCIOJIb30BaHUU
BXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTUUECKOU IEATETHHOCTH YEIOBEKa,

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepPHBIC TPU3HAKU MOHSATUH, YCTAHABINBAThH
UX B3aMMOCBA3b, HCIIOJIB30BATH COOTBETCTBYIOIIME MOHATUSA IPU ONMMCAHUU HEOPraHMYECKHUX
BEILIECTB U UX MPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHMKY JIJIsl COCTaBJICHUS
dbopMyn BEHIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUH, CHUCTEMATHYECKY0 HOMEHKIATYpPY
(IUPAC) um TpuBHManbHbIE Ha3BaHHUS OTACIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbI Tas,
YIJIEKUCIIBIA Ta3, aMMHUaK, raiméHas W3BECTb, HEraml€Has HM3BECTb, NMUTHEBAas COJMA, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEEATh BAJICHTHOCTh U CTETIEHb OKHCICHUS XMMHYECKIX
3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTaBa, BUJl XMMHUYECKOI CBSI3U (KOBaJeHTHAs, MOHHAs,
MeTaJlJIN4ecKasi, BOJOPOAHAS) B COCOUHEHHSIX, TUI KPUCTAUIMYECKOW PEHIETKH KOHKPETHOIO
BEIIECTBA (aTOMHas, MOJEKYJIspHas, MOHHAs, METa/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COEIUHEHU;

c(OpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHMYECKUX BEIIECTB
[0 X COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIle COeIMHEHUN (IPOCThIEe BEIECTBA — METAJUIBI U
HEMETAJUTbl, OKCHJIbI, OCHOBAHHUS, KHCIIOTHI, aM(POTEpHBIE TUAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMI pPAacKpbhIBaTh CMBICT Iepuoandeckoro 3akona J[. W.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMaTH3UPYIOLIYIO, OOBSCHUTENIBbHYIO U
MPOTHOCTUYECKYIO () YHKITHH;

c(OPMHPOBAHHOCTh YMEHHMH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucTeMbl XMMHUECKUX 3i1eMeHTOoB []. 1.
MenneneeBa, HCHOIb3YyS MOHATHS «S-, P-, d-DJIEKTPOHHBIE OpPOUTANN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XUMHUYECKHX JJIEMEHTOB U HX



COEIMHEHMH Mo nepuoaaM U rpynnaMm [lepuoauyueckoil cucTeMbl XUMUYECKHUX AeMeHToB [, U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (ONMHUCHIBATH) OOIIME XUMHYECKHE
CBOICTBa HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, TOATBEPkAATh CYIIECTBOBAHUE
TeHETUYECKON CBA3M MEXAY HEOpraHMYeCKMMM BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUI
COOTBETCTBYIOLINX XUMUYECKUX PEaKIHii;

c(OPMHPOBAHHOCTHh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE PEAKLUU IO Pa3IuYHBIM
npu3HakaM (YHCIy W COCTaBY pEarupyroliux BEIIECTB, TEIIOBOMY AJ(h(eKkTy peakiuu,
M3MEHEHUIO CTENeHEe OKUCIeHUS 3JIEMEHTOB, 0OPaTUMOCTH PeaKklii, YIaCTHIO KaTaln3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIIATh YPaBHEHUS PEAKIMHA Pa3IHMUHBIX TUIIOB, ITOJIHBIC
U COKpAIEHHBIC YPaBHEHUS PEAKIM MOHHOTO OOMEHA, YUMTHIBAsl YCJIOBUS, MPH KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA,

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKIUHU, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pA3MUYHBIX HEOPraHMYECKUX BEIIECTB, pAclO3HaBaTh ONBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PaCTBOPaX HEOPraHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBHIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTaHOBUTEIBHBIX
peakuuii IoCpeICTBOM COCTaBJICHHS 3JEKTPOHHOr0 OajgaHca ITUX peaKiuii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIH OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMUYECKOTO pPAaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh XHUMHYECKHE IIPOIECCHI, JIeKallhue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHHUs CEPHOM KHCIOTHI, aMMHaKa, a Takke C(OPMHPOBAHHOCTh
npeacTaBieHuid 00 OOIMMX HAYYHBIX MPUHIMIAX M SKOJOTHYECKUX MpoOIeMax XUMHYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C UCIHOJIb30BAaHUEM IOHSTHUS
«MaccoBas JI0Js BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHWH Ta30B IMPH XUMHUYECKUX
peaKIusIX, Macchl BeUIeCTBAa MM 00BEMA Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEaKIMU BEIECTB, TEIJIOBOro 3¢ ¢ekra peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, MPEBPALICHUS U COXPAHEHHS SHEPTUU;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBHUia MOJIb30BAHUS XMMHUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAKXKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKLHUSMU MO BBIOJHEHUIO JTa00PAaTOPHBIX XUMUUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUHM IJIAHUPOBATH U BBIIOJHATh XUMHUYECKUHA HKCIIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAA B MPHCYTCTBUM KaTallM3aTopa, OINpeAeTICHHUE Cpeibl
PacTBOPOB BELIECTB C MOMOIIbIO YHHUBEPCATLHOIO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakIuH, peaklUd HOHHOrOo OOMEeHa, KAaueCTBEHHbIE peaKklUH Ha
cynb(ar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, pPellIeHHEe 3KCIEepUMEHTAIbHbIX
3agad mo temMaM «Mertamasl» U «Hemeramiasl») B COOTBETCTBUM C NPAaBUIAMU TEXHHUKH
0€30IaCHOCTH MPH OOpAIIEHUH C BEIECTBAMU U JIaOOPaTOPHBIM 000pyIOBaHUEM, TPEACTABIATh
pe3ynbTaThl XMMHUYECKOTO SKCIepUMEeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMHA KPUTHYECKH AHATM3HPOBATH XUMHUECKYI0O HH(POPMALHIO,
NOJy4aeMyl0 M3 pPa3HBIX HCTOYHHUKOB (CpeAcTBa MaccoBOW KOMMYHHKaiuu, HHTepHET H
APYTHUX);

c(hOpMUPOBAHHOCTh YMEHHUU COOJIOMATh TMpaBUiia JKOJOTHYECKH IE]IecCO00pa3HOro
NOBEJICHUS B OBITY M TPYAOBOH JEATENBHOCTH B LEJSIX COXPAaHEHHS CBOETO 3JI0POBbS U



OKpY>Karollell MpUpOJHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JEHCTBHUSI Ha KUBBIE OPraHU3MBI
oTnpeeIEHHBIX BEIIECTB, TOHUMAast cMbICT nokaszarens [1JIK, moscHATh Ha mpuMepax CIocoObI
YMEHBIIEHUS U MPEAOTBPALIEHUS UX BPEJAHOIO BO3ACHCTBUS Ha OPTraHU3M YEJIOBEKA;

JUIsE 00y4YarolUXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSTh
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUISL  CIICTIBIX ¥ CA0OBUASIIMX OOydYaloImUXCs: yYMEHHE WCIOJIb30BaTh pelibedHO-
TOUYEUHYIO cucTeMy oO0o3HadeHuit JI. bpailns i 3anucu XuMu4eckux GopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KosnyecTBO 4yacoB JJIeKTPOHHbIE
Ne (uudposbie)
HanmeHnoBaHue pa3je/ioB U TeM IPOrpaMMBbI Kourpoabhbie IIpakruyeckue
n/n Bcero oOpa3oBarte/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTnueckne 0OCHOBBI OPraHMYeCKOM XMMHUM
11 IIpeamer opranndeckoilt xumuu. Teopust cTpoeHus 3
' opraHnyeckux coequuenuit A. M. bytineposa
Hroro no paszneny 3
Pa3znea 2. YrieBoaopoabl
2.1 IIpenenbHbIe yrieBogOpOAbl — aIKaHbI 2
9 HenpenenbHble yraeBogopoabl: aJKeHbl, aJIKaUECHBI, 6 |
' AITKUHBI
2.3 ApomaTHu4ecKue yriieBog0pOIbI 2
2.4 [IpupoHbIE HICTOYHUKH YTJIEBOIOPOIOB U X MepepaboTKa 3 1
Hroro no paszneny 13
Pasznen 3. Kucnopoacoaep:kamnue oprannyeckue coeJuHeHUust
3.1 Crnuptsl. ®eHon
3.2 Anpnerunpl. KapooHoBbIe KUCTOTHL. ClI0KHBIE d(DUPHI 7 1
33 VYrneBobl 1
Hroro no pazneny 13

Pa3neua 4. Aszorcogep:kamue opraHu4ecKue coeJHHEeHHs

4.1

AMUHBI. AMUHOKUCIIOTEL benku




Hroro no pazneny

Pa3znea S. BbicokoMoJIeKyJISIPHbIE COeINHEHUSA

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KJIACC

KosnyecTBO 4yacoB JJIeKTPOHHBbIE
uudposbie
Nen/m . HaumeHoBaHue pa3iesiOB M T€M NMPOTrPaMMBbI Konrpoabnbie IIpakTnueckue (uipp )
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3znea 1. Teoperuueckue 0CHOBbI XUMUM
Crpoenue atoMoB. Ilepuonnyeckuii 3aK0H 1
1.1 Ilepnonnueckas cucteMa XMMUYECKUX 3JIeMeHTOB /[[. 1. 3
Meunpgeneena

1.2 Crpoenue BemecTBa. MHOrooOpasue BeIIecTB
1.3 XUMUYECKUE PEaKIINU 6 1

Hroro no paszneny 13

Paznen 2. Heoprannueckasi XuMus
2.1 Meraiuibl 1
2.2 Hewmerannsl 1
23 CBs13b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB

Hroro no pazneny 17

Paznen 3. Xumus v :Ku3Hb
3.1 XUMUA U )KU3Hb 4

Hroro no pazneny 4

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
e Tema ypoka Koa-Bo 10
n/n
JacoB Iaan DaxT

| [TpenmeT opraHn4ecKOM XUMUH, €€ BOSHUKHOBEHUE, Pa3BUTHE U |
3HAYCHHE

) Teopus crpoenus opranndeckux coequHennit A. M. bytieposa, eé 1
OCHOBHBIE ITOJIOXKECHHUS
[IpencraBnenue o kaccupUKaUU OPraHUUYECKUX BEIIECTB.

3 Homenknarypa (cucremaruueckas) 1 TpUBUAJIbHbIE HA3BAHUS 1
OpPraHMYECKUX BEIIECTB

4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKHUM szt 1

5 MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN AJIKAHOB 1

6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1

7 OTUJIEH U IPONUJIEH — IIPOCTEHMIINE ITPEICTABUTENN ATKEHOB 1

2 [Ipaktuueckas padota Ne 1. «IlomyueHnue sTuieHa U U3y4CHUE €TO 1
CBOMCTB»

9 Ankanuensl. byraauen-1,3 u metmnnOyranuen-1,3. [Tonyuenue |
CHUHTETHYECKOTO KaydyKa ¥ PE3HHBI

10 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKUNA PSII. 1
AneTuieH — NpoCTENIINN TPEeICTaBUTEND AJIKUHOB

11 Brrunciienus no ypaBHEHUIO XUMHUYECKOWU peaKuu 1

12 ApeHbl: 6eH301 U TOIY0J. TOKCHYHOCTH apeHOB 1

13 I'enernueckas cBsA3b yIi€BOAOPOIOB, IPUHAIIEKAUINX K PA3IMYHBIM 1
KJjlaccam

14 [TpuponHbIE HCTOYHUKH YTIEBONOPOAOB: PUPOAHBIN a3 U |
HONyTHBIE HEPTSHbIE ra3bl, HEPTH U MPOTYKTHI €€ IepepaboTKU

15 [IpupoaHbIE UCTOYHUKH YIJIEBOJAOPOIOB: IPUPOIHBIN ra3 U 1
HOIyTHBIE HEPTSHBIE ra3bl, HEPTH U MPOIYKTHI €€ TepepaboTKU

16 KoHTponbHas paboTta mo pa3aeny «YTaeBoa0pOIb» 1

17 [TpenenbHBIE OHOATOMHBIE CIUPTHL: METAHOJI U 3TaHONI. Bogopoanas |
CBS3b

18 MHOroaTroMHBbIE CIIUPTHI: ITUICHTIIUKOIb U TIULEPUH 1

19 ®DeHoII: CTPOEHUE MOJIEKYJIbI, (PU3UYECKHE U XUMUYECKUE CBOMCTBA, |
IIPUMEHEHHE

20 Anpaerupl: GopMaIbACTUA U alleTAIbIETH . ATIETOH 1

71 OnHOOCHOBHBIE ITpeeNIbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U |

yKCycHas




[IpakTuueckas padora Ne 2. «CBoicTBa pacTBOpa yKCYCHOM

22 1
KHUCIIOTBI»

” CreapuHOBas U OJI€MHOBAs! KUCIOTHI, KaK IIPEICTABUTENIN BHICIIUX |
KapOOHOBBIX KHUCIIOT

24 Mpbuta Kak COJTH BBICIIUX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IEHCTBHE 1

’5 CrnosxHble 3(hUpBI KaK MPOU3BOJIHBIE KAPOOHOBBIX KHCIOT. ['Maponm3 1
CJIOKHBIX 3(hrupoB

26 JKupbr: Tunponus, npuMeHeHne, OMOJIOTHYECKast POJIb KUPOB 1

7 YrneBonpl: cocTaB, kinaccudukaius. BaxxHelne npeacTaBuTeNu: |
[III0K03a, PpyKTO3a, caxapo3a

28 Kpaxmai u nennro103a Kak IpupoJHbIe OJUMEPHI 1

79 KoHnTtponbHas padota no pazaeny «Kucmopoaconepxarine |
OpraHUYECKHUE COCTUHEHUS»

30 AMUHBI: METHJIAMUH U aHWJIUH 1

3l AMUHOKHUCIIOTHI Kak aM(pOTEepHbIE OPraHUYECKUE COSTUHEHHUS, UX |
onosiornueckoe 3HaueHue. Ilenruanl

32 benku kak npupoIHbIE BBICOKOMOJIEKYIISIPHBIE COCTMHEHUS 1

33 OcHOBHBIE IOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAMHEHNN 1

34 OcHOBHBIE METOIbl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHU. |
[TnacTMaccel, KaydykH, BOJIOKHA
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11 KITACC

e Tema ypoxka Koa-Bo 11
n/n
4acoB Iaan dDakrt

1 XUMUYEeCKUH 351IeMeHT. ATOM. DJIeKTPOHHAs KOH(QUTYpalHsi aTOMOB 1
ITepuonnueckuit 3axoH u [lepuoandeckast cucTeMa XUMHUYECKUX

2 anemeHToB [l. 1. MenaeneeBa, UX CBA3b ¢ COBPEMEHHOM TeOpUeH 1
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX IIEMEHTOB U UX

3 COEIMHEHUH MO rpyIIaM U MepruoaaM. 3HauyeHUe NePHUOIUYECKOTO 1
3aKOHA U CUCTEMbI XuMH4ecKkux sneMmeHToB J[.1. Menzaeneera B
Pa3BUTUU HAYKHU

4 Crpoenue BemecTBa. XMMHUYECKast CBSA3b, €€ BUAbI, MEXAHU3MBI |
00pa3zoBaHus KOBAJIEHTHOH CBsI3U. BomopoaHas cBsi3b

5 BanentHocTh. DnekTpooTpunateabHOCTh. CTENeHb OKUCIICHHUS. |
BemectBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUS

6 [Tonsatue o aucnepcHbIX cuctemMax. ICTUHHBIE U KOJUIOUIHBIE 1
pacTtBopbl. MaccoBast 101151 BElLecTBa B pacTBOpE

7 Knaccudukanus u HOMEHKJIaTypa HEOPraHUYECKUX COeIMHEHUH. |
['eneTnyeckas CBA3b HEOPraHNYECKHUX BEIIECTB, PA3JIUYHBIX KJIACCOB
Knaccudukanus XuMU4eCKUX peakiyii B HEOpraHM4ecKon 1

8 OPraHM4YeCKO XUMHUH. 3aKOH COXPAaHEHHUs MacChl BEILIECTB; 3aKOH 1
COXpAHEHUs U MPEBPAIICHUS SHEPTUU IPU XUMUUYECKUX PEAKIMAX

9 Ckopoctb peakiuu. OOpaTuMble peakiini. XUMHYIECKOe paBHOBECHE 1

10 [IpakTuueckas padora Ne 1. «BrnusiHue pa3nudHbix GakTopoB HA |
CKOPOCTbh XUMHUYECKOU PEaKIIMM»
DnekTponuTHieckas auccouuarus. [lonstiue o BOZOpoagHOM

11 nokazatene (pH) pactBopa. Peakuiuu nonnoro oomena. ['maponus 1
OpraHWYECKUX U HEOPTraHUYECKUX BEUIECTB

12 OKHCTUTENEHO-BOCCTAaHOBUTEbHBIC peakiuu. [loHsTue 00 1
AJIEKTPOJIN3€E PACIJIaBOB U PACTBOPOB COJIEH

13 KoHnTtponbHas pabota mo pazaeny «TeopeTundeckne OCHOBBI XUMUM) 1
Meransl, ux nojaoxenue B [lepuoandeckoit cucTeMe XUMUYECKUX

14 snemeHToB Jl. 1. MenneneeBa u 0cOOEHHOCTH CTPOEHHS aTOMOB. 1
OO6mue ¢puznueckre CBOMCTBAa METANIOB

15 CnnaBbl METAIOB. DJIEKTPOXUMHUUYECKUHN PsIi HAPSYKEHUN METAIIIOB 1

16 XHUMHYECKHE CBONCTBA BAXKHEHUIIINX METAIUIOB (HATPHUM, KAJIHH, |
KaJIbIIMI, MarHUW, ATFOMUHHAN ) U UX COSTUHECHUN

17 XHUMHUYECKUE CBOMCTBA XPOMA, MEIU U UX COCIUHEHUN 1

18 XuMHYecKre CBOMCTBA IMHKA, JKeJe3a U UX COeJUHEHHI 1




[IpaxTuueckas padora Ne 2. "Pemnienne sKkCiepuMEeHTANbHBIX 33124

19 no teme «Metamuib»" !

20 Hewmeramnsl, nx nonoxenue B llepuoandeckon cuCTEME XUMHYECKHUX 1
snemeHToB /. 1. MenzeneeBa u 0cOOEHHOCTH CTPOEHHS aTOMOB

71 dusndecKue CBOMCTBAa HEMETAIOB. AJUIOTPOIHS HEMETAILIOB (Ha |
npuMepe KUciaopoaa, cepsl, hochopa u yriepoaa)

22 XUMHUYECKUE CBOKMCTBA raJOT€HOB, CEPBI U UX COCAMHEHUHN 1

23 XUMHYECKHEe CBOMCTBA a30Ta, (hocodpa v UX COSTUHCHHUI 1

24 XUMHYECKUE CBOMCTBA yIJIepoa, KPEMHUS U UX COCTMHEHUIN 1

25 [IpumeHeHne BaKHEUIINX HEMETAJUIOB U UX COEIMHEHUN 1
O0001IeHre 1 cucTeMaTh3anus 3HaHni o teMme «Hemerauieny.

26 Brrunciienus no ypaBHEHUSIM XUMUYECKUX PEAKIIUNA U 1
TEPMOXUMHYECKUE PACUETHI

27 [Ipaxtuueckas padora Ne 3. «Pemienne 3KCiepUMEHTAIbHBIX 3a71a4 1
no teme "Hemeramibi"»

28 KonTtponbHas padora no Temam «MeTtamisl» 1 «Hemetamis» 1

79 Heoprannueckue u oprannueckue Kucinorsl. Heoprannueckue u |
OpraHNYECKHE OCHOBAHUS

30 AMoTepHbIe HEOpraHUYECKHE U OPTAaHNYECKHUE COCTUHEHUSI. 1
I'eneTnyeckas cBsi3b HEOPTraHMUECKUX U OPTaHUUYECKHUX BEILIECTB

31 Ponb xumuu B obecrieueHnn SKOJIOTUUECKON, JHEPTETUIECKON 1 |
MUIIEBON 0€30MaCHOCTH, Pa3BUTUH MEIULIUHBI

1 [TpencraBnenust 06 00X HAYYHBIX MPUHIIMIIAX TPOMBIILIEHHOTO |
MOJIYYEHHS BaXKHEHUIINX BEIIECTB

33 UYenoBek B MUPE BELIECTB U MaTEPHAJIOB 1

34 XUMUS U 310pOBbE YEIOBEKA 1
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YUYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

Xumus, 10 xkmace/ O. C. IN'abpuensn, U. I'. Octpoymos, C. A. Cnaakos 10 kimacc M.:
[Ipoceemenue 2023

Xumus, 11 xkmace/ O. C. IN'abpuensn, U. I'. Octpoymos, C. A. Cnaakos 11 kimacc M.:
[Ipoceemenue 2023

METOANYECKHUE MATEPUAJIBI IUISA YYUTEJIA

1) Xumus, 9 knace/ O. C. I'abpuensu, U. I'. Octpoymos, C. A. Crankos 9 kinace M.:
[Tpocsemenue 2023

2) Xumus. Ypoku B 10 xiacce: mocooue st yaurens / H. H. T'apa. [IpocBemienue

3) Kazanues 0. H. Xumus. «KKorctpykrop» Tekymero koHTposs. 11 kmacc (mocobdue mmst
yuutens). Bearana — I'pad

4) Xumus. JIlnmaktudeckuid marepuan. 10 — 11 kiaccel; mocodue i yqamuxcs 001meoopa3oBar.
yupexaenuii / A. M. Papenxuii. [IpocBemenue

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru/ -

http://him.1september.ru/ -

http://pedsovet.org/ -

http://www.uroki.net/ - UROKI.NET.

http://festival.1september.ru/subjects/4/ -

http://som.fsio.ru/subject.asp?id=10000755 -

http://schools.perm.ru/ -

http://www.alhimik.ru/ -

http://www.chemistry.narod.ru/ -

http://hemi.wallst.ru/ -

http://www.college.ru/chemistry/ -

http://www.chemistry.ssu.samara.ru/ -
http://www.informika.ru/text/database/chemy/Rus/chemy.html -
http://www.edu.yar.ru/russian/cources/chem/ -
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry -

Hudpossie 06pazoBaTeNbHBIE PECYPCHI

Xumus. 8-11 kiacc: bubnuoreka 3aeKTpoOHHBIX HArsAAHbIX mocoouit (OO0 "Kupumt u
Medonuii"; @I SMTO)

Xumus. 8 kiace: MynpTuMeauitHoe yaebHoe mocodue HoBoro oopasmna (MEJINA)

Xumus i Beex - XXI: Pemmenne 3agau: Camoyuntens: ObpazoBarenbHas koyutekuus ("1C";
"MMT U1 10")

Xumus (8-11 xnacc) BupryanbHas naboparopusi: YuebHoe anekrponHoe uzganue (Jlabopatopus
cucteMbl MmyabTuMenua, Mapl TY)
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