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MNOACHUTEJIBHAASA 3AIINCKA

[Iporpamma 1Mo XMMUHM Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
@®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o6pa3oBanun B Poccuiickoi
Oenepanun», TpeOOBaHMA K pe3yiabraraM OCBOEHUS (QenepanbHOil  00pa3oBaTeIbHOM
nporpaMmbl cpeanero obiiero oopaszopanusi (OOIT COO), npencrapieHHbix B DegepaibHOM
rocynapcTBeHHOM oOpasoBarenbHOoM cranmapre COO, c¢ yu€rom Konmenmuu mnpemnomaBaHus
y4eOHOro mnpeaMera «XuMHs» B oOpa3oBarelbHBIX opraHusamnusx Poccuiickoit depeparuu,
peaTn3yronMX OCHOBHBIC 00Pa30BaTeIbHBIE TPOTPAMMBbI, 1 OCHOBHBIX MOJNOKEeHHUH «CTparerun
pa3BuTHs BocnuTaHusi B Poccuiickoin ®@enepanuu Ha nepuon Ao 2025 roxa» (Pacnopsbxenue
IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3palOTKe MPOrpaMMbl MO XUMUH, K OMPEACICHHUIO O0OIIen
CTpaTeruu OOy4YeHUs, BOCIIUTAHUS U PA3BUTHs OOYyUAIOIINXCS CPEICTBAMU yU4eOHOTO MpeaMeTa
«Xumus» g 10-11 kmaccoB Ha 0a30BOM YpPOBHE COCTaBWJIM KOHIIENTYaJbHBIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH IIE€JIeH, COJEp)KaHUsl, PE3yabTaroB OOyuYeHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITY CKHUKOB.

XuMuueckoe o0pa3oBaHUE, IMOJy4aeMO€  BBITYCKHUKaMHU  00IIeo0pa3oBaTenbHON
OpraHu3alliM, SIBISETCS HEOThEMJIEMOW YacThl0 UX 00pa3oBaHHOCTH. OHO  CIIyXHUT
3aBEPIIAIONIUM JTAlOM peaju3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
[EHHOCTEH, MPUCYIIUX [ETOCTHOM CHUCTEME XHMHUYECKOrOo 00pa3oBaHHs. OTH IEHHOCTH
KacaroTCsl MO3HAHMS 3aKOHOB TMPHUPOABI, (HOPMHUPOBAHUS MHUPOBO33PEHHUS W OOIIEH KYyIbTypbl
YelioBeKa, a TaKXKe OJKOJOTHUYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0pPOBBIO U
npUpoOIHON cpeze. Peanusyercss xumudeckoe 00pa3oBaHue 00yUarOIUXCs HA YPOBHE CPETHETO
oOrmero 00pa3oBaHusi CPECTBAMU YUEOHOTO MpeamMeTa «XUMUs», COAEpKaHue M MOCTPOCHUE
KOTOPOTO OTpPEJCICHbl B MPOrpaMMe [0 XUMHHM C Y4€TOM CHenu(PUKA HAyKH XUMUH, €€
3HAYEHUS B MIO3HAHUY TPUPOJIBI M B MAaTEPUAILHON KU3HU OOIIECTBA, a TAKXKE C yIETOM OOIIUX
1eJaeil ¥ MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHEro oOIIero
oOpazoBanus B Poccuiickoit deneparumu.

XUMHSI KaK JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HTPAET 0COOYIO pOJib B COBPEMEHHOMU
[IMBWJIM3AINK, B CO3IaHUM HOBOW 0a3bl MaTepHallbHOW KylbTypbl. OHa BHOCUT CBOW BKJIAJ B
dbopMHUpOBaHUE PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS], B CO3/IaHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpy>KarolieM MHUpe Kak O €IUHCTBE MPUPOJILI U YEJIOBEKa, KOTOpoe (HOPMHUPYETCS B XUMUU
Ha OCHOBE NTOHMMAaHHUSI BEIIECTBEHHOTO COCTAaBa OKPYKAIOIIETr0 MUPA, OCO3HAHUS B3aMMOCBS3U
MEXy CTPOCHHEM BEIIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JIACTSIMU MTPUMEHEHUS.

TecHo B3auMOAEWUCTBYS C JAPYrMMU €CTECTBEHHBIMHM HAayKaMH, XHUMHS CTala
HEOTHEMJIEMON YacThbl0O MHUPOBOUW KYJIBTYpbl, HEOOXOIWMBIM YCIOBUEM YCIICUTHOTO TpyJaa U
KU3HU KaXJOTro wieHa obmiecTBa. CoBpeMeHHas XMMHUS KaK HayKa CO3WJaTelibHasl, KaK HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBjieHa Ha pelieHre I00aIbHBIX MPOOJIEM YCTOWYHUBOTO Pa3BUTHS
YeJIOBEUECTBA — CBHIPHEBOM, DHEPIeTHYECKOM, MHUIIEBOM, HKOJOTMYECKON OE30MacHOCTH U
OXpaHbI 37J0POBbSI.

B coorBercTBUM ¢ OONIMMHU ILENSMHU W TNPUHIUIIAMUA CpPEIHEro oO0Iero oOpa3oBaHUS
conepskanue npeameta «Xumus» (1011 kmaccsl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO TOJATOTOBKY OOYyYaroIIUXCs, HEOOXOIUMYI0 UM JIJIst
BBIPAOOTKA MHPOBO33PEHUECKUX OPUEHTUPOB, YCIICUTHOTO BKIIOYCHHUS B JKHU3Hb COIIMYMA,
MPOJOHKCHHST O0pa3oBaHUs B PA3IHYHBIX OOJACTSAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C
XUMUEN.

CocrapnsomuMu  mipenMera «XuMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumus» 1 «OO01Ias 1 HeOpraHWYecKask XUMHUsS», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUST KOTOPBIX
SBJISTFOTCSI OCHOBBI 0a30BOM HAyKU: CUCTEMa 3HAHUH MO0 HEOPTaHUYECKOM XUMHH (C BKIIFOUEHHUEM
3HAaHUKM U3 00IIel XUMHUHU) U OpraHu4eckoi xuMuu. GopMUpPOBAHUE JAHHOW CUCTEMbl 3HAHHM
Py U3YYCHUH TpeaMeTa 00ecleyrMBaeT BO3MOKHOCTh PACCMOTPEHHS BCEro MHOTr000pasus
BEII[ECTB HA OCHOBE OOIIUX MOHATUIA, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa comepxanusi KypcoB — «Oprannyeckast xumus» u «O01as 1 HeopraHu4ecKas
XUMUSD» CPOPMUPOBaAHA B MPOTPAMMeE M0 XMMUU HAa OCHOBE CHCTEMHOTO TMOJX0/a K U3YUYEHUIO
y4eOHOro Marepuana u OOyCJIOBJIEHA HMCTOPHUYECKM OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWM Ha
ONpENIEIEHHBIX TEOPETHUUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCcKOM XHWMHHM BELIECTBA



paccMaTpyBalOTCS HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUS OPTaHMYECKHX COEAMHEHUM, a
TAKXKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M AIEKTPOHHBIX IMPEICTABICHUI O CTPOEHUU BEILECTB.
Cenenus 00 W3ydaeMbIX B Kypce BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOAOPOIOB IO
CJIIOKHBIX OMOJIOTMUECKH aKTHBHBIX COEMWHEHUU. B Kypce opraHmueckod XWMUU TOTydaroT
pa3BuTHe CHOPMHUPOBAHHBIE Ha yPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs IEpPBOHAYAIbHBIC
MIPE/ICTABIICHUS O XUMUUYECKOHN CBSA3M, KIACCU(DUKAITMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BELIECTB OT UX CTPOEHUSI, O XUMUYECKOU pEAKIIUU.

[Ton HOBBIM yIJIOM 3peHHsI B mpeameTe «XuMus» 0a30BOTO ypOBHS paccMaTpHUBAaeTCs
M3yYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEOPETHUYECKUN Marepuail u
(haKTOJIOTHYECKHE CBEJACHUS O BEIIECTBAX M XUMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as 1 HeOpraHuyecKass XUMHUs» O0yUaIOIUMCS MPEJOCTABISETCS BO3MOKHOCTh OCO3HATh
3HaYEHUE TEPUOJAMUYECKOTO 3aKOHa C OOIIETEOPETHUYECKUX M METOMOJIOTHUYECKUX TO3HIIHH,
IyO)ke TOHSTh UCTOPUYECKOE W3MEHEHHE (YHKIMHA JTOTO 3aKOoHA — OT 00oOmiaromieit 1o
OOBSCHSIONICH U MPOTHO3UPYIOIIEH.

Envnas cucrtema 3HaHMK O BaKHEHINMX BEIIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX U
MIPUMEHEHUH, a TAK)KE O XUMHUUYECKUX PEAKIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
nonoynHsieTcss B Kypcax 10 w11 KkjaccoB diaeMEHTaMHu  COJEpKaHUSA, HMEIOIMUMU
KyJBTYPOJIOTUYECKUN ¥ TPUKIAJHON XapakTep. OTH 3HAHHS CIHOCOOCTBYIOT TOHMMAHHIO
B3aMMOCBSI3M XUMHUU C JAPYTMMU HayKaMH, PAcKpbhIBAIOT €€ pOoJib B I[I03HABAaTEIbHON U
MPAKTUYECKON JEATETHHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K TPOIECCY
TBOpUYECTBA B 00JACTH TECOPUHU U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TTIOMOTAIOT BBITYCKHUKY
OpPUEHTHUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYUMBIX MpoOiIemMax, CBA3aHHBIX C XMMHEH,
KPUTUYECKH OCMBICTUBATh WH(MOPMAIIMIO U TIPUMEHSATh €€ JUIsl TIOTIOTHEHUSI 3HAHUM, PEIIeHUS
MHTEJUJIEKTYalbHbIX U AKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aJad. B 1menoMm copepskaHue
y4eOHOro npeaMera «XuMus» JaHHOTO YPOBHS M3YUYEHHUS] OPUEHTHPOBAHO Ha (hOPMHUpPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI JJI1 MOHUMAHUS (HUITOCOPCKUX UJEH, TAKMX KaK:
MaTepuaibHOE €IMHCTBO HEOPTAaHMYECKOTO M OPraHUYECKOTO MHpPa, OOYCIOBICHHOCTh CBOMCTB
BEIIECTB HMX COCTAaBOM M CTPOEHUEM, M[O3HABAEMOCTh MPHUPOAHBIX SBICHUN IMyTEM
DKCIIEPUMEHTA M pEHICHUS MPOTHUBOPEUYHII MEXTy HOBBIMU (paKTaMH W TEOPETUUECKUMHU
MPEANOChUIKAMHU, OCO3HAHME POJU XHMHUHM B PEIICHUM HKOJOTUYECKHX MPOOJIeM, a TaKxKe
npoOsieM CcOEpEeKEeHUS] IHEPreTUYECKUX PECYpPCOB, CHIPbs, CO3JaHUS HOBBIX TEXHOJOTHUU U
MaTepuasos.

B mnnanme pemieHuss 3amad  BOCMWTAHUS, PA3BUTHUS U COIHAIM3AIUU  OOYYAIOIIUXCS
MPUHATBIE TPOrpaMMON IO XHMHUHU MOAXOAbl K ONPEACIICHUIO CONEPX AHUS U TMOCTPOCHUS
npeaMeTa MpeaycMaTpuBaroT (OPMUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX NEHCTBUM, UMEIOIUX
0a30BO€ 3HAUEHUE ISl PA3IMYHBIX BUJOB JESITEIBHOCTU: PEIICHHS MPoOieM, TIoUcKa, aHalu3a
u o0paboTku wuHGOpMAUU, HEOOXOMUMBIX IS NPUOOPETEHHS] ONBbITA MPAKTUYECKOM U
HCCIIEN0BATENbCKON IESITENHbHOCTH, 3aHUMAIOIIIEH BaXKHOE MECTO B MIO3HAHUU XUMUH.

B npaxTuke npenogaBaHus XMMUM KaK HA YPOBHE OCHOBHOTO OOIIero 00pa3oBaHus, TaK U
HAa YpPOBHE cpeAaHero ooOmero oOpa3oBaHWsA, TpPU  OMNPEIACICHHH  COIEpKaTeIbHON
XapaKTEPUCTUKU LEJed M3y4YeHUs NpeIMeTa HaIlpaBICHUEM I€PBOCTENEHHON 3HAYMMOCTH
TPAAUIIMOHHO TpHu3HaéTca (PopMUpOBaHHE OCHOB XHMHYECKOW HAyKHM Kak 00JIacTu
COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM IEATEIbHOCTH YEJIOBEKAa M KAaK OJIHOrO U3
KOMIIOHEHTOB MHUPOBON KyJabTypbl. C METOAWYECKOW TOYKM 3PEHUsT TaKoM NOIXOA K
OMpENIETICHUIO 1IEeJIeH N3YUYEHUs MPEIMETA SIBISETCS BIIOJIHE ONPAB/IaHHBIM.

CornacHO JaHHOUW TOYKE 3pEHUSl MIABHBIMU LENSMU U3y4YEHUs HpeameTa «XuMus» Ha
6a3oBoM ypoBHe (10 =11 ki1.) sBHSIOTCS:

e (QopMupoBaHHE CHCTEMBbl XHMHYCCKHMX 3HAHUH KaK BaKHEWIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAyYHOM KapTHHBI MUPa, B OCHOBE KOTOPOHM JI€kKAaT KIIFOUEBBIE MOHSTHA,
dbyHIaMeHTalbHbIE 3aKOHBl M TEOPUM XHMHH, OCBOCHHUE S3bIka HAayKd, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUII MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHUS,

e (opmHupoBaHHE W PA3BUTHUE MPECTABICHUN O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUi, HEOOXOMUMBIX ISl MPUOOPETCHUS] YMEHUN OPUEHTUPOBATHCS B



MHUpE BEIIECTB U XUMUYECKUX SBJICHUN, UMEIOIINX MECTO B MIPUPOJIE, B MIPAKTUUECKON U
MMOBCEIHEBHOM KM3HU;

® pa3BUTHE YMEHHH U CIOCOOOB JESITENbHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHUYECKOTO OKCIEPUMEHTa, COOMIOJCHUEM TIpaBuil 0€30MacHOro
oOpareHus ¢ BEIIeCTBaMHu.

Hapsimy ¢ atim, copepskarenbHas XapaKTepUCTUKA IIeJIeld W 3a7ad U3y4YeHUus MpeaMeTa B
IporpamMme Mo XMMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH MPUOPUTETAMU
B CHCTEeMe cpeaHero obOmiero oOpaszoBanms. CerogHss B MperoAaBaHUM XUMHHW B OONbIICH
CTENEHU OTHAETCS MPEANOYTECHUE TPAKTHUYECKOW KOMIIOHEHTE COJEp>KaHusl OOy4eHHs,
OpHMEHTHUPOBAHHOW Ha TMOATOTOBKY BBITYCKHUKA OOIIe00pa3oBaTeIbHONW  OpraHu3aIlui,
BJIQJICIONIETO HE HAOOpOM 3HAHUH, a (PYHKIIMOHAIBHON IPaMOTHOCTBHIO, TO €CTh CIIOCOOAMH U
YMEHUSMU aKTUBHOTO TOJYYCHHS 3HAHUW U MPUMEHEHHS UX B PEATbHOU KU3HU ISl PEIICHUS
MPAKTUYECKUX 3a]1ad.

B cBi3u ¢ aTMM Tpu u3yueHUH TmpeaMeTa «XUMUS» JOMUHHUPYIOIIEe 3HAUYCHUE
MPUOOPETAIOT TAKKE 1IeJIM U 3a]1aui, KaK:

agantamys  OOyYalmOIIMXCSA K  YCJIOBHSM  JMHAMUYHO  Pa3BUBAIONIETOCS  MHDA,
(dbopMHUpOBaHUE HHTEIUICKTYalbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K CaMO0OOpa30BaHMUIO,
COTPYAHHYECTBY, CaMOCTOATEILHOMY TMPHUHSATHUIO TPAMOTHBIX pEHIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMupoBaHue y OOyYalOIMIUXCS KITIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHITUH),
MMEIOIINUX YHUBEPCATbHOE 3HAYCHHE /IS PA3JIMYHBIX BUJIOB JICATEILHOCTHU: PEIICHUS MPoOiIeM,
MOKWCKa, aHaimu3a W o0paboTku WHGOPMAIMKU, HEOOXOAUMBIX [JIsi MPUOOPETEHUsS OIbITa
JeSITEIbHOCTH, KOTOpas 3aHUMAeT Ba)KHOE MECTO B TMO3HAHUU XUMUU, a TaKKe ISl OIEHKU C
MO3UIIUNA DKOJIOTHYECKOW O€30MacCHOCTH XapakTepa BIMSHHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HA OPTaHU3M YeJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
0Oy4aromuxcsi: CIOCOOHOCTH CaMOCTOSITEIbBHO MPUOOpeTaTh HOBBIE 3HAHUA 1O XUMHUHU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTAMHU, UCIIOJIH30BATh COBPEMEHHbBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUH JUISI TIOMCKA U aHalln3a YYEeOHON U HAyYHO-TIOMYJISIPHON MH(OPMAITUU XUMHYECKOTO
COJICp>KaHUS;

dbopMuUpoBaHUE U Pa3BUTHE Y O0YUAIOMIUXCS aCCOIMATUBHOTO W JIOTMYECKOTO MBIIUICHHUSI,
HaOIIOATeNIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUU U TIPOBEJICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs YOSKIEHHOCTH B TYMaHHCTUYECKON HaINpaBICHHOCTH
XUMUHU, €€ BaXHOM pOMM B  pEIICHUHM DIOOANTbHBIX MPOOJIEM  PAIMOHAIBLHOTO
MIPUPOIOTIONIL30BAHUS, TOIMOJHEHHSI YHEPTETHUECKUX PECypCOB U COXPAHEHUS MPHUPOIHOTO
paBHOBECHs, OCO3HAHUS HEOOXOTUMOCTH OEpEeKHOTO OTHOIICHHS K TPUPOAE U CBOEMY
3/I0POBBIO, a TAK)KE MPUOOPETEHHSI OMBITA UCIIONH30BAHUS TIOTYUYCHHBIX 3HAHUHN U1l IPUHSTHS
IPaMOTHBIX PEIICHUI B CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHHUSIMHU.

B ydeOHOM mane cpemHero oomiero oOpa3oBaHus MpenaMeT «XUMus» 0a30BOTO YPOBHS
BXOJUT B COCTaB MpeaMETHOI o0nactu « ECTeCTBEeHHO-HAyYHBIC TTPEIMETHI.

OO61iee 4nciIoO 4acoB, OTBEAEHHBIX /I U3YYCHHs] XUMHUHU, HA 0a30BOM YPOBHE CPEIHETO
oOmrero obpaszoBanus, coctapisieT 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegeno), B 11
Kiacce — 34 gaca (1 yac B Henento).



COAEPKXAHUE OBYYUEHUSA
10 KIIACC
OPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBBI OPraHMYeCKONH XUMHH

[Ipenmer opraHnyeckor XMMHM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHHUE B IOJTYyYECHUHU
HOBBIX BEIIECTB W MarepuanoB. Teopus CTPOEHMS OpPraHUYecKux coeauHeHun A. M.
BbytnepoBa, e€ ocHoBHble monokeHUs. CTpyKTypHblEe (OPMYJIbl OPraHUYECKUX BEIIECTB.
I'omonorus, n3omeprs. XUMHUYECKast CBS3b B OPTAHUMYECKUX COCAUHEHUSX — ONMHApHBIE U
KpAaTHBIE CBA3U.

[IpencraBnenne o  KiIaccupuKauMM  OpraHMYecKWx  BemecTB.  HomeHkiarypa
OpraHUYEeCKUX COEIMHEHHI (CHCTEMAaTHYecKas) W TPUBHUAIBHBIE HA3BAHMS BaKHEHIIMX
IIPEACTABATEIIEU KIACCOB OPTaHMYECKHUX BEILIECTB.

OKCHEpUMEHTAJIBHBIE METOJIbl U3YUYEHHs BEUIECTB M MX MPEBPALICHUI: 03HAKOMIICHHE C
o0Opa3lamMy OpraHMYECKUX BEIIECTB U MaTeprajaMy Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ
OpraHMYEeCKHUX BEIIECTB, HAONIONEHWE U OIMCAaHWE JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPAILICHUIO OPraHWYECKHX BEIIECTB IPU HarpeBaHuM (IUIaBJIEHHWE, OOyIIIMBaHUE U
TOpPEHUE).

YriieBogopoanbl

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJOTHUYECKHMU pPsAd. MeTaH W 3TaH — MOPOCTEUIINE
NPECTaBUTENN aJKaHOB: (PU3UUYECKHE M XUMHUYECKHME CBOMCTBa (PEaKkIMH 3aMEIICHUs U
TOpPEHUS ), HAXOKACHUE B IPUPOJIE, TOTYyUYEHUE U TPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUIN psAJl. DTUIEH U NMPONWIEH — IpOoCTeHIne
IPEICTaBUTENN AJIKEHOB: (DU3NYECKHE M XMMHUYECKHE CBOWCTBA (pEeakUuu TUAPUPOBAHUS,
raJIOTeHUPOBAHUS, THAPATALlUU, OKUCICHHS U TOJIMMEPHU3ALUN ), TIOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oyraaues-1,3 u MerunOyrtaaues-1,3: cTpoeHne, BaXXHEHIINE XUMHYECKUE
CBOICTBA (peakuus noauMepusanun). [lomydyeHre CHHTETHUECKOTO KayyyKa U pE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJOTHYECKUH psAld. ALETUICH —
OPOCTEHIINN TMPEACTaBUTENb AaJKUHOB: COCTaB, CTPOCHHME, (PU3UUECKHE U XUMUYECKUE
CBOMCTBa (peakuuu THIPUPOBAHHUS, TaJOT€HUPOBAHUA, THMApPATalUU, TOPEHUs), ONyYEHHE U
IIPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (pU3MUECKHE U XHUMHUYECKHE CBOWCTBA (pEaKIUH
raJOr€HUPOBAHUS U HI/ITpOBaHI/I}I) NOJly4eHHE U IpuMmeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyecKue ceoucmea (peakyuu 2an02eHUpoSanUs U HUMPOBAHUs), NOTYYeHUe U
npumernenue. TOKCMYHOCTH apeHOB. IeHernueckas CBiI3b MEXAY YIIEBOAOPOIAMH,
IIPUHAUICKAITUMU K PAa3JIMYHBIM KJIaCCaM.

[IpuponHeie UCTOYHUKU YIIIEBOAOPOAOB. [IpuponHblii ra3 U MOMyTHBIE HE(QTIHBIEC Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKu HEPTH: TMEperoHka, KPEKUHT
(TepMHUECKH, KaTaTUTUYECKUl), mupoau3. [IponxykTel nepepaboTku HE(TH, UX TPUMEHEHHUE
B IIPOMBIIIEHHOCTU U B ObITy. KaMeHHBIN yroyib 1 MPOIYKTHI €T0 MepepadoTKU.

OKCHEpUMEHTAJIBHBIE METOJIbl U3YUYEHHs BEUIECTB M MX MPEBPALICHUI: 03HAKOMIICHHE C
oOpa3laMu IiacTMacc, KaydyyKoB M pe3uHsbl, komuiekuuu «Hed1b» u «Yroawy, MogenupoBaHue
MOJIEKYJI YIVIEBOJOPOIOB M TaJIOT€HONPOU3BOJAHBIX, IPOBEACHHE NPAKTUYECKON pPabOThI:
IIOJIyYEHUE ITUJIEHA U U3YYEHHE €TO CBOMCTB.

Pacuérnble 3anauu.

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOW peakuuu (Macchl, 00bEMa, KOIWYEeCTBa
MCXOJTHOTO BEHIECTBA WM NPOAYKTA PEaKIMU MO HM3BECTHBIM Macce, 0ObEMY, KOIMYECTBY
OJTHOT'O M3 UCXOJHBIX BEIECTB WM MIPOAYKTOB PEAKIIVH).

Kuciopoxncoaep:kauue oprannyeckue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHHUPTHL. METaHON W 3TAHON: CTPOCHUE, (PU3UYECKUE U
XUMUYECKHE CBOMCTBA (PEAKLIMHU C AKTUBHBIMU METAJIaMH, TaJIOT€HOBOJOPOAAMH, TOPEHHE),
IIpUMEHEHUE. BoIOpomHbIE CBSA3M MEXKIYy MOJIEKYJIaMu CHUPTOB. JleHCTBUE MeETaHOIA U
ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHoOroatoMHbI€ CHOUPTHI. DTUICHIIMKONb M DIULEPUH: CTPOCHUE, (PHU3NYECKUE WU
XUMUYECKHE CBOKMCTBA (B3aUMOJICHCTBHE CO IIEJIOYHBIMU METaJIaMH, KaY€CTBEHHAs! peaKUus




Ha MHOIOaTOMHBbIE cnupThl). JleiicTBUEe Ha opraHu3M uesioBeka. [IpuMeHeHue muMuepuHa U
TUJICHIJIUKOJIA.

deHon: CTpOEHUE MOJEKYNbl, (U3MUECKHE W XUMUYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue dhenomna.

Anpaerunel U kemowsi. Dopmanbaeruj, aueTadblerujl: CTPOCHHE, (PU3NYECKHE U
XUMHUYECKHE CBOWCTBA (PEAKLMH OKHCIECHHS M BOCCTAHOBIICHMS, KAUECTBEHHBIE PEAKIIHH),
NOJTy4YE€HHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MpeAeNbHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAsA U YKCYCHAsl KUCIIOTHI:
cTpoeHue, (pu3mueckne W XMMHUYECKHE CBOMCTBa (CBOWCTBa, OOIIME A Kjacca KHCIOT,
peakuus dtepudukanyn), noayueHue u npumeHenne. CtTeapuHoBasi M OJICMHOBAsI KHCIOTHI KaK
IPEICTaBUTENN BBICIIMX KapOOHOBBIX KUCJIOT. Mbljla KaKk COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIOIIEE NEHCTBHE.

Crnoxable 3¢upbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. [Ipumenenue xupos. bronornueckas poiib )KAPOB.

VYrneBoabl: cocTaB, Kiaccu(uKalus yriieBo10B (MOHO-, - U oJaucaxapubl). [Toko3a —
NPOCTEHIINKA MOHOCAXapua: OCOOCHHOCTH CTPOCHHSI MOJIEKYJbl, (PU3UUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoneicTteue ¢ ruapokcugoM meau(Il), okucnenne amMMuadHbBIM pPacTBOPOM
okcuma cepedpa(l), BoccTaHOBIeHHWE, OpOKEHHWE TIIIOKO3bI), HAXOXKJACHHE B MPHUPOJE,
npuMeHeHue, Ouonorudeckas posb. Porocunres. Ppykro3a Kak U30MeEp TIIOKO3bI.

Kpaxman u nemntonosa kak npupoansie noiuMepsl. CTpoeHrne Kpaxmaia U LEeJITH0I03bI.
duznyeckre 1 XMMUYECKHE CBOMCTBA KpaxMaia (TUIpOiIn3, KaUeCTBEHHAs! PEAKLUs C UOJIOM).

OKCHEpUMEHTAJIbHBIE METOABl M3YyYEHHsI BEIIECTB M HX IPEBpALICHUI: MNpPOBEICHUE,
HAONIOZCHUE M OMNMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAaYE€CTBEHHbBIE
peakuuu OJHOATOMHBIX CIHUPTOB (OKHUCIeHHE ATaHona okcuaoMm Menu(Il)), MHOroaToMHBIX
crupToB (B3auMmozeiicTBue muiepuHa ¢ ruapokcunom menu(Il)), anpaernnoB (okucieHue
aMMua4HbIM pacTtBopoM okcuja cepedpa(l) m rugpokcumom wmemu(ll), B3ammoneincTBhe
Kpaxmaja C HWOIOM), TPOBEICHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnsle 3anaun.

Boruncnenuss mo ypaBHEHHIO XHMUYECKOW peakuuu (Macchl, 00bEMa, KOIUYEeCTBa
MCXOJTHOTO BEIIECTBA WJIM NPOAYKTA PEaKIMU MO HM3BECTHBIM Macce, 0ObEMY, KOIMYECTBY
OJTHOT'O M3 UCXOJHBIX BEIECTB WM IPOAYKTOB PEAKIIHH).

A3oTconepkaline OpraHnyeCcKue COeIUHEHUS.

AMUHOKHUCIOTHl Kak aMmQoTepHble OpraHuyeckue coenuHeHus. dusznueckue u
XUMUYECKHE CBOMCTBA AaMUHOKUCIOT (Ha NpuUMepe DNHIMHA). buonormyeckoe 3HaueHue
aMuHOKHUCIHOT. [lentupl.

benku kak mpupoHBIE BBICOKOMOJIEKYJISIpHBbIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TpeTUyHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBa OENKOB: THAPONU3, JACHATypalus,
KaueCTBEHHBIC PEaKIMu Ha OCJIKH.

DKCIIepUMEHTAIbHBIE METOJbI M3YUYCHHs BEIIECTB M HMX IMpEeBpallCHHI: HaOMoneHHe U
ONMCAaHUE JIEMOHCTPALMOHHBIX OMNBITOB: JAEHATypalus OEIKOB NpPHU HAarpeBaHUM, LIBETHBIE
peakuuu OeIKoB.

BbicokoOMOsIeKYISIPHBIE COeAUHEHUS

OCHOBHBIE TIOHATHS XMUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJMMEpPHU3ALNH, CPEeIHsAs MOJIEKyisipHas Macca. OCHOBHbIE
METOJIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJTMMEPHU3alrs U MOJIMKOHACHC L.

OKCHEpPUMEHTAJIBHBIE METOJIbl U3YUYEHHS BEUIECTB M MX MPEBPALICHUI: 03HAKOMIICHHE C
oOpa3laMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJTACTMACC, KayUyKOB.

MexrpeamMeTHbIe CBA3H.

Peanm3zannst MeXIpeaMETHBIX CBA3EH IPU M3YyYEHUM OpraHndeckor xumuu B 10 kmacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOIB30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUM, TaK U
NOHATUH, SABIAIOIIMXCS CUCTEMHBIMH JUISl OTAEIBHBIX HIPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0miue ecTecTBEHHO-HAyYHbIE TMOHSATHS: SBICHHUE, HAay4dHbIM (DaKT, THUMOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccu(UKalusi, TMEePUOAUYHOCTb, HaOMIOACHUE, HW3MEpPEHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE.



®dusuka: marepusi, HHEPrus, Macca, aroM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKH
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIEeCTBa, (PU3HMUECKHEe BETMUUHBI U
€IMHULIBI UX U3MEPEHHUSL.

buonorus: knetka, opranmsm, Ouocdepa, oOMEH BEIIECTB B OpraHu3me, (HOTOCHHTES,
OMOJIOTUYECKU aKTUBHBIC BeleCcTBa (O€NIKH, YIIEBOABI, KUPbI, (PEPMEHTHI).

I'eorpadus: MuHepalibl, TOpHBIE TOPOIbI, TIOJIE3HBIE NCKOTIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonmorus: NuIeBble MPOIYKThI, OCHOBBI PALIMOHAJIBHOTO MUTAHUS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHBIE W KOCMETHUYECKHE Tpernaparbl, Marepuaigbl W3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KUIACC
OBLIAA N HEOPTAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBBI XUMHH

XAMHYECKUN 3neMeHT. ArtoMm. Sfnpo aroma, H30TONBlL. OJEKTPOHHAs 000JO0YKa.
DHepreTuuecKue ypoBHU, MTOTyPOBHA. ATOMHBIE OpOUTANH, S-, p-, d- amemenTsl. OcoOeHHOCTH
pacnpeneneHus MEKTPOHOB MO OpOUTAJIsIM B aTOMax 3JE€MEHTOB MEPBBIX YETHIPEX NEPHOIOB.
DnexTpoHHast KOHPUTYpalHs aTOMOB.

[leppnognueckuit 3akoH u Ilepmommueckass cucrema XuMudeckux snemeHToB /[[. .
MengeneeBa. CBA3p mNepuoauveckoro 3akoHa M Ilepuogumyeckold CHCTEMBl XUMHUYECKHX
anemenToB [[. YI. MeHneneeBa ¢ COBpeMEHHON T€OpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS! CBOMCTB XHUMHUYECKUX OJIEMEHTOB M OOpa3yeMbIX HUMH MPOCTHIX U CIIOXKHBIX
BELIECTB [0 TPYMNIIaM M IepruoiaM. 3HaYE€HUE NEPUOANYECKOIO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKas CBA3b. Buabl XMMHUYECKOM CBSI3M (KOBaJICHTHAas
HETOJsIpHAsl U TOJIApHAs, NOHHAsI, MeTalin4eckas). MexaHu3mbl 00pa3oBaHUs KOBaJIEHTHOU
XUMUYECKOU CBSI3U (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BonopoaHas cBsi3b. BalleHTHOCTS.
OnekTpooTpulareabHOCTh. CTeneHb okucaeHus. OHbl: KATHOHBI U aHUOHBI.

BemiecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH MOCTOSHCTBAa COCTaBa
BeUIECTBA. THUMNBl KPUCTALNIMYECKHX pPEHIETOK. 3aBHCHUMOCTh CBOMICTBA BELIECTB OT THUIA
KPUCTAJUINYECKOU PEIIETKHU.

[Tonatne o nucnepcHbIX cucteMax. VIcTUHHBIE M KOJUTOMAHBIE paCcTBOPBI. MaccoBas 1o
BEILIECTBA B PaCTBOPE.

Knaccudukanuss HeopraHuueckux coeauHeHud. HoMeHkiaTypa HEOpraHUYeCKHUX
BelleCTB. [eHeTnueckass CBSA3b HEOPraHMYECKUX BEIIECTB, NMPUHAMICKAIUX K Pa3IUYHBIM
KJIaccam.

Xumuueckass peakuus. Knaccupukanus XUMUYECKHX pPEaKUUMid B HEOPraHUYECKOW M
OpraHU4eCcKO XUMHUHU. 3aKOH COXPAHEHHUS MACChI BEIIECTB, 3aKOH COXPAaHEHHUS U MPEBPALICHUS
DHEPrUU NPU XUMHUYECKUX PEAKIIMSIX.

CKkopoCTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3NUyHBIX (pakTopoB. OOpaTUMBIE pPEaKIHH.
Xumudeckoe paBHOBecue. PaKTOPhI, BIMAIOIMKE HA COCTOSHUE XUMHUYECKOIO PAaBHOBECHS.
[Ipranun Jle [larense.

Onekrponutndeckas auccounanus. CuinpHble W ciiadble AEKTposnThl. Cpena BOAHBIX
PacTBOPOB BEIIECTB: KUCas, HEUTPaAJIbHAs, IEJIOYHAs.

OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKLINH.

OKCHEpUMEHTAJIbHBIE METO/Ibl M3Y4YEHUS BEIIECTB W MX NPEBPALICHUM: TEMOHCTpALUs
tabmun «llepuonnueckasi cucrema xumuueckux siaeMeHtoB . M. MenpeneeBay, uzydeHue
MoJieNiell KPUCTAUTMYECKUX PpemETOK, HAOMIONEHHWE U ONHCAHHWE JEMOHCTPAIMOHHBIX U
7a00paToOpHBIX ONBITOB (Pa3JIOKEHHWE NEPOKCHIA BOAOPOJA B IMPUCYTCTBUU KaTalld3aropa,
ONPENEIICHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOUIBI0 YHUBEPCAIBHOTO UHAUKATOPA, PEAKIIUU
HMOHHOTO OOMEHa), MPOBEJCHHE MPAKTUUECKON paboThl «BnusHHe paznudHbIX (PaKTOpPOB Ha
CKOPOCTb XUMHUYECKON PEAKIIUNY.

Pacuérnsle 3anaun.

Pacuérel 1m0 ypaBHEHMSIM XUMHYECKHX PEaKLUH, B TOM YHUCIE TEPMOXHMHYECKHE
pacy€ThI, pacYETHI C MCIIOJIB30BAHUEM IOHTHUS «MACCOBas J10JIs1 BELIECTBAY.

Heopranuyeckass xumust



Hemeramnsl. Ilonoxenune HemertaioB B llepuonnueckod cHCTEME XUMHUYECKUX
ameMeHToB [[. . MeHneneeBa M OCOOCHHOCTH CTpO€HHs aroMoB. DU3MYECKHE CBOMICTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpuUMepe Kuciaopona, cepsl, hocdopa u yrepona).

XVWMHUYECKUE CBOMCTBA BaKHEHIIMX HEMETA/UIOB (TaJIOTeHOB, cephl, a3ora, (ocdopa,
yoiepoa W KpPEeMHHs) M HMX COEOUHEHUH (OKCHAOB, KHUCIOPOACOAEPKAIUX KHUCIOT,
BOJIOPOJIHBIX COCTMHEHUM).

[IprMeHeHne Ba)XHEUIIMX HEMETAUIOB U UX COCUHEHHM.

Mertannel. [lonoxenue metamios B [lepuoanueckont cucteMe XUMUYECKUX IEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS IEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. O01mme
¢usnyeckue cBoiicTBa MeTauioB. CIlaBbl METAJUIOB. DIEKTPOXUMUYECKUN Psii HANPsDKEHUN
METAJIJIOB.

XUMHUYECKUE CBOMCTBA BaXKHEHIIUX METAJUIOB (HATpUMl, Kanaui, KajablUi, MarHui,
AJTIOMHUHUH, ITUHK, XPOM, JK€JI€30, MEJIb) U UX COCAMHEHUH.

OO61mume crnocoOb! Moy4eHHs] MeTauoB. [IpuMeHeHrne MeTamioB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIbHBIE METOAbl M3YYEHMS BEIIECTB M HX INPEBPALLECHUN: H3yUYCHHE
KoJuleKIMn «MeTamibl U CIUIaBbl», 0Opa3lOB HEMETAJUIOB, PELIEHHE IKCIEPUMEHTATbHBIX
3ajad, HaAOMIONEHWE U OINMCaHWE JAEMOHCTPALMOHHBIX M JIAOOPaTOPHBIX  OMBITOB
(B3aMMOJECTBUE TMAPOKCHIA ATIOMUHHUSA C PACTBOPAMHU KHCIOT U LIEJIOYEH, KaueCTBEHHBIE
pEeaKIMK Ha KaTHOHBI METAJIJIOB).

Pacuérnsle 3anaun.

PacuéTtel maccel BemiectBa WM 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid 00bEMY OIHOTO M3 YYacTBYIOIIMX B PEaKIMM BEIIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEUIECTBA) NPOAYKTOB PEAKIIMH, €CJIN OJHO U3 BEUIECTB UMEET IPUMECH.

XuMus 4 KU3Hb

Poinb xuMuu B 00ecriedeHNH 3KOIOTHYE€CKOM, SJHEPTETUYECKON U MUIEBOM 0€30M1aCHOCTH,
pa3BUTHUM MenuUMHBL. [loHATHE O Hay4yHBIX METOAAaX IO3HAHMS BEIIECTB M XUMHYECKHX
peaxkuui.

[IpencraBnenuss 00 OOHIMX HAayYHBIX MPHUHLIMINAX POMBIIUIEHHOTO TMOTYYCHHS
BaYKHEHUIIINX BEILECTB.

UYesoBeK B MHUpE BEHIECTB M MaTEpUANIOB: Ba)KHEHILHWE CTPOUTEIbHBIE MaTepualbl,
KOHCTPYKLMOHHBIE Marepuaibl, KpacKd, CTEKJIO, KepaMHKa, Marepuaibl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHaJbl, OpPraHU4YECKUE U MUHEPAIbHbIE YIOOPEHUSI.

X¥UMHSI U 370pOBbE YEJIOBEKA: NPABWIIA HCIIONb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MaCHOTO UCIOIB30BaHUS MPENapaToB OBITOBOW XMMHH B MOBCEAHEBHOH KU3HHU.

MexnpeamMeTHbIe CBA3H.

Peanuzanus MeXIpeaMeTHBIX CBSI3€M NMPU U3yYEHUU OOIIEH 1 HEOPTaHMYECKOM XUMHUHU B
11 knacce OCYIIECTBISIETCA Yepe3 MCIOJIb30BAHUE KaK OONIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK W TIOHATHM, SABJIAIOIMIMXCA CUCTEMHBIMU IS OTIEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OOmuMe ecTecTBEHHO-HAYUYHbIE IOHATHS: HAY4YHBIA (AakT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJIu3, CHHTE3, KIacCU(pUKaluus, MEPUOAUYHOCTh,  HAONIONEHUE,  SKCIIEPUMEHT,
MOJIEJINPOBAHNE, U3MEPEHNE, SBIICHUE.

dusnka: Marepus, dHEPIHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HU3O0TOIL,
PaAMOAaKTUBHOCTh, MOJIEKYJIA, YHEPI€TUYECKUI YPOBEHbB, BEIIECTBO, TEJIO0, 00OBEM, arperaTHoe
COCTOSIHHE BEIECTBA, PU3NUECCKUE BEIUYNHBI U €TUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusM, JKOcHUCTeMa, OHocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAMHHbBI, OOMEH BELIECTB B OPraHU3ME.

I'eorpadus: MuHepabl, TOpHBIE TOPOIbI, TIOJE3HBIE UCKOTIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorua:  XMMHYECKass  MPOMBIIUIEHHOCTb,  METAJLUIyprusi,  IPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuasos, CEJIbCKOXO3MCTBEHHOE IIPOU3BOACTBO, NUIIEBAs
IPOMBILUIEHHOCTh, (papMalieBTHUECKas MPOMBIIIICHHOCTh, MPOU3BOICTBO KOCMETHYECKUX
IpenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTe€pHaJIOB, AIEKTPOHHAS TPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTHH.



INNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMABI 11O XUMHHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yjbTaTaM OCBOCHHUS OOYyYarOIIMMUCS
IPOrpaMm cpeHero oouiero oopazoBaHus (JIMUHOCTHBIM, METAPEIMETHBIM U MPEAMETHBIM).
HayuyHo-MeTonnueckoil OCHOBOHM Juisi pa3pabOTKHU IUJIAaHUPYEMBIX pE3yJIbTaTOB OCBOCHUS
IPOrpaMM CPeHEro OO0LIero o0Opa3oBaHus SBISETCS CUCTEMHO-ACSITEIbHOCTHBIN TTOIXO]I.

B cooTBETCTBUM C CHCTEMHO-AESTENILHOCTHBIM TOJXOJIOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeaMeTa «XUMHUsS» Ha YPOBHE CpeIHEro ooOIero oOpa3oBaHMs
BBIJICJICHBI CJIEYIOIINE COCTABIISIIONIME:

OCO3HaHUE 00YYaAIOIIMMUCS POCCUICKON TpaskIaHCKON HMJIEHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOTIPEICIICHUIO;

HaJIM4Kie MOTUBAIIMU K 00y4YECHHIO;

1eJIeHANPaBIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTH HA OCHOBE KITIOYEBBIX
LEHHOCTEH U UCTOPUYECKUX TPAIULIUiA 0a30BOM HAyKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTHh 00OYYaroIIUXCsl PYKOBOJICTBOBATHCS B CBOEH JI€ATEIbHOCTH
[EHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMHM, MPUCYIIUMHU LEIOCTHOM CHUCTEME XHUMHYECKOTO
oOpa3zoBaHus;

HaJIM4YME TPABOCO3HAHUS DKOJIOTMYECKOW KyJIbTYphl M CIIOCOOHOCTH CTaBUTh IEIH U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUSA MpeaAMeTa «XHUMHUsD AOCTUTaloTCs B €IUHCTBE
y4eOHOM U BOCIUTATEIBHOM JEATEIbHOCTA B COOTBETCTBUU C TyMaHUCTHYECKHUMH,
COLIMOKYJIETYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU W UJcalaMH POCCUNUCKOTO
rpaXxJaHCKOro oOIlecTBa, MPUHATHIMM B OOIIECTBE HOPMAMH M MpaBUJaMU TOBEICHUS,
CIIOCOOCTBYIOIIMMHU  MPOIECCaM  CaMOIO3HAHUS, CaMOpPa3BUTUS M  HPABCTBEHHOIO
CTaHOBJICHUS TUYHOCTH OOYyYarOITUXCS.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS MpeaMeTa « XUMUs» 0TpaxaroT c(hOPMUPOBAHHOCTh
OTbITA TO3HABATENILHON W MPAKTHUYECKOM JEATETbHOCTH OOyYarolMxcs MO peau3aiuu
INPUHATHIX B 00IIECTBE LIEHHOCTEW, B TOM YUCJIE B YACTH:

1) rpaaaHCKOTO0 BOCTIUTAHUSA

OCO3HaHUS 00YYarOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 0043aHHOCTEH, yBaXKEHHUSI
K 3aKOHY ¥ MPaBOIOPSIIKY;

MPEJICTABICHUS O COIMAJbHBIX HOPMaX M MpaBUJIIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM MAESATENBHOCTH TIPU CO3JAHUHM y4eOHBIX
IPOEKTOB, PEIICHUH Y4YeOHBIX M I[IO3HABATEIbHBIX 334, BBIMOTHEHUM XUMHUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHHMMATh W TNPUHUMATh MOTHBBI, HAMEPEHHs, JOTUKY M apPTyMEHTHI
JPYTUX MPU aHAJIU3E PA3TMYHBIX BUIOB YYeOHOM JESITEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HMCTOPHUYECKOMY M HAyYHOMY HACJEAMIO OTE€YECTBEHHOM
XUMUH;

YBaXEHUS K MPOLIeCCy TBOPYECTBA B 00JACTH TEOPUU M MPAKTHUUECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUSI TOTO, YTO AOCTHIKEHUS HAYKH €CTh PEe3yJIbTaT JUIUTENIbHBIX HaOIIOECHUH,
KPOTIOTJIMBBIX AKCIIEPUMEHTATBHBIX TOMCKOB, MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

WHTEpeca M TI03HABATEJIbHBIX MOTHUBOB B TOJYYEHHM U TMOCJEAYIOIIEM aHalu3e
uHGOPMALIMK O IEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIUTAHHUSA:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO MTOBECHMUS;

CIIOCOOHOCTH OIICHUBATh CHUTYalldd, CBS3aHHbIE C XHUMHYECKUMHU SBICHUSIMH, WU
NPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE W TIOCTYNMKH CBOUX TOBAPHUIIEH C TMO3UIIMIMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM STUX MOCTYIKOB;

4) popMupoBaHusi KyJbTYPbl 310POBbSI:



MMOHMMAHMS IIEHHOCTEW 370pOBOr0 M 0Oe30macHoro odpasa >KM3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY (DM3UYECKOMY M IICUXUYECKOMY 310POBBIO;

coOrofieHUs TpaBWI 0€30MMacHOTO0 OOpaIlleHHs C BEIIeCTBaMH B OBITY, MOBCEIHEBHOU
JKU3HU U B TPYJAOBOU NESITEIHHOCTH;

MOHUMAHMS [ICHHOCTH TIPaBUJl HWHIAWBUIYATBLHOTO M KOJUIEKTUBHOTO O€30I1aCHOTO
MOBEJICHUS B CUTYAIIUSAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HHU JIIOIEH;

OCO3HAHMS TOCJICACTBUN W HENPHUATHUS BPEAHBIX NMPUBBIYCK (YHOTPEOICHUS ajJKOTOJIS,
HApKOTHKOB, KypeHUS);

5) Tpy10BOro BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATEIBCKON JEATeIbHOCTH,
OOIIIECTBEHHO TOJIC3HON, TBOPUECKOM M IPYTUX BUJIAX JIEATCIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH TMPAKTHUECKUX 3a7ad COLHUAIBHOM
HaIpaBJIEHHOCTH (B paMKax CBOEro KJiacca, IMIKOJbI);

HHTEpeca K MPaKTUYECKOMY M3YUYEHHIO MpodecCuil pa3IMuHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS MIPEAMETHBIX 3HAHUM 110 XUMUH;

YBaKEHUSI K TPYAY, JOISIM TpyAa U pe3ybraraM TPYAOBOU NEATeIIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY HWHIAMBHUIYyaJIbHONH TPaeKTOPUU OOpa30BaHMUs,
Oynymiedt mnpodeccun | peaau3aluud  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4E€TOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH O0IIECTBA;

6) 3K0J10rM4Y€eCKOro BOCIIMTAHUSA

DKOJIOTMYECKH  I1eJ1€CO00pa3sHOTO  OTHOIICHHMS K  NOpHUpOAE, KaK  HCTOYHUKY
CYILIECTBOBaHMS )KM3HHU Ha 3eMJIE;

MOHMMAHHUS  TIOOAJIBHOTO  XapakTepa  JKOJOTMYECKUX  MPOOJIeM,  BIUSHUS
HPKOHOMHYECKHX MPOIECCOB Ha COCTOSTHUE PUPOIHON M COLMATBHOM CPEJIbI;

OCO3HAaHMS HEOOXOJUMOCTH UCIIOJIb30BaHUSI JOCTHXKEHUW XUMHHU JUIS PpEIICHUs
BOITPOCOB PAIlMOHAJILHOTO MPUPOIONIOJIB30BAHUS;

AKTUBHOTO HETIPUSITHS NEUCTBUM, MPUHOCIIINX BpeJ OKpYKAroIIeH MPUPOIHOU cpele,
yMEHUS MIPOTHO3UPOBATH HeOJIaronpusTHIE IKOJIOTUYECKHE MOCTIEACTBUS
peANpPUHUMAEMBIX JCHCTBUM M MIPEIOTBpaIaTh UX;

HaJU4YUsl Pa3BUTOTO DKOJOTHUUECKOTO MBIIIJICHUS, SKOJIOTHYECKON KYJIBTYpbI, OMbITA
NEATeIbHOCTH  JKOJOTHYECKOW HampaBJICHHOCTH, YMEHHUS PYKOBOJACTBOBaTbCSI HWMHU B
MO3HABATEIbHOM, KOMMYHUKATHBHOM W COIMAJIBHOM MPaKTHUKE, CIOCOOHOCTH W YyMEHUS
aKTUBHO MPOTHUBOCTOSATH UJICOJIOTUH XeMOhOOUH;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUA:

C(hOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKH M OOIIECTBEHHON MPAKTUKH;

MOHUMAHHS CHeNU(PUKY XUMUM KaK HayKd, OCO3HaHUsS €€ poiu B (HOPMUPOBAHUU
pallMOHAJIBHOTO ~ HAyYHOTO  MBIIIJICHUS, CO3JaHMM  IIEJIOCTHOTO TPEJICTABICHUS 00
OKpY’)KalIlleM MHpPE KaK O €IWHCTBE IPUPOJALI M YEJOBEKa, B IO3HAHUHU MPHUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHUH MPoOJIeM COXpaHEHHUs MPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHH JUIs COBPEMEHHOM ITMBWIIM3AIIUU: B €€
T'YMaHUCTHYECKON HAINPaBJICHHOCTH U BaXXHOU POJIM B CO3JIaHMHM HOBOM 0a3bl MaTepuagbHOU
KYJIBTYpbl, PEIICHUU TI00abHBIX NPOOJIEM YCTOWYMBOTO pa3BUTHUSI YeJOBEYECTBA —
CBIPbEBOM, HSHEPreTHYECKOM, MHINEBOM W DKOJOTUUECKOM O€30MacHOCTH, B Pa3BUTHHU
MEIUIIUHBI, 00ECIIEYeHUH YCJIIOBUI YCIICIIHOTO TPyJa M AKOJOTHYECKH KOMMOPTHOM KU3HU
KaXXJIOTO WIeHa OOIIeCTRa;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TIOHUMAHHS CYIIHOCTH METOJI0OB IIO3HAHUA,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJB30BaTh MOJydacMbIe 3HAHUS
JUIS. aHaliu3a U OOBSCHEHMS SIBICHHM OKPYXKAIOIIEr0 MHpa M IPOUCXOIAIIUX B HEM
W3MEHEHUM, YMEHHS JeiaTh OOOCHOBaHHBIE 3aKJIIOUEHHS Ha OCHOBE Hay4yHbIX (DaKTOB M
UMEIOITUXCSI TAHHBIX C LEbI0 TOyYSHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJTbHO HCIIOIb30BaTh XUMHUUYECKUE 3HAHUS I PEIICHUs
npo0JieM B peasibHbIX KU3HEHHBIX CUTYaIUsX;

HWHTEpeca K MO3HAHUIO U UCCIIEI0BATEILCKOMN AeATEILHOCTH,

TOTOBHOCTU M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYEHHMIO HOBBIX 3HAHUM 110 XUMHHU B COOTBETCTBHUU C >KM3HCHHBIMU
MOTPEOHOCTIMU;



UHTEpeca K OCOOCHHOCTSM Tpyda B pasnuyHbiXx cdepax mnpodeccuoHanIbHON
NEeSTETbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yapTaTbl OCBOCHHSI y4eOHOro mpeaMera «XUMUsS» Ha YpPOBHE
cpeaHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMble Ui (OPMHUPOBAHUS MHPOBO33PEHHS OO0YUYAIOUIUXCS MEKIUCIHUILTHHAPHBIC
(MeXMpeaMETHBIE) OOIIEHAYYHBIE MOHATHS, OTPAXKAIOIUE LEJOCTHOCTh HAyYHOW KapTHUHBI
MHUpPa U CHEIU(PUKY METOAOB IMO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DSHEPrusi, SIBJICHHE, MPOIECC, CHCTEMa, HAy4YHbIH (DaKT, MPUHIUIM, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAOIIOIEHNE, U3MEPEHUE, SKCIIEPUMEHT U
JpyrHe);

yHHUBepcajgbHble  y4yeOHble  JeiicTBus  (TO3HaBaTelbHBIC,  KOMMYHUKAaTHBHBIC,
perynasTHUBHBIC), oOecneunBaromue (HopMupoBaHue (QYHKIHMOHATBHOM TPaMOTHOCTH H
COLIMAJIBHOM KOMITIETEHIIMH 00yYaroInuXcs;

CIOCOOHOCTh  OOyYaroIIMXCsl  HCIONB30BaTh OCBOCHHBIC  MEXKIUCIUIUIMHAPHEIE,
MHUPOBO33pEHUYECKNE 3HAHUS W yHHBEpCajdbHbIe ydeOHbIe NEHCTBUS B TMO3HABaTEIbHOU U
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHblE pe3ysIbTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMH Y4YEOHBIMU
N03HABATEIbHBIMH, KOMMYHHKAaTUBHBIMU U PETYISITUBHBIMH I€UCTBUSIMHU.

OgByajeHre YHHBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEJIbHBIMH /ICHiCTBUSIMU

1) 6a30BbIe JJOTHYECKHE IEHCTBUSA:

CaMOCTOATENBHO (HOPMYJIMPOBATh M aKTyaJM3UpPOBaTh MpPoOJIEMYy, BCECTOPOHHE €&
paccMaTpuBarh;

ONpEAENATh LENU ACSITENbHOCTH, 3a/laBasl MMapaMeTpbl U KPUTEPUU HUX JOCTHKECHMS,
COOTHOCHUTB PE3YJIbTAThI IEATEIBHOCTH C OCTABICHHBIMU LIETSAMU;

UCIIOJIb30BATh NPH OCBOCHUW 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUIEHHUS — BBIIEISTh
XapaKTepHbIE MPHU3HAKA TMOHATUM M YCTAHABIMBATH HUX B3aWMOCBS3b, HCIOJb30BAThH
COOTBETCTBYIOIIHE MOHATHS JIJIs1 OObSACHEHUS OTACIBHBIX (DaKTOB U SABICHUII;

BbIOMpaTh OCHOBAaHUS M KPUTEPUU ISl KJIAcCH(UKALMK BEIIECTB M XUMHUYECKUX
peaKkuuu;

YCTaHABJIMBAaTh IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXIY U3yYaeMbIMU SIBICHHUSIMU;

CTPOUThH JIOTHYECKUE PACCYXIAECHUS (MHIYKTUBHBIE, ACIyKTUBHBIC, IO aHAJOIWN),
BBISIBJIATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHUPOBAThH
BBIBOJIbI M 3aKJIIOUECHMUS;

IPUMEHSATH B POLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJINYECKHE (3HAKOBBIE)
MOJIENIA, TPEeOoOpa3OBbIBATh MOJICIbHBIE MPEACTABICHUS — XUMHUYECKHH 3HAK (CHMBOM)
AJIEMEHTA, XHWMHUYecKass (opmyna, YpaBHEHHE XHMHUYECKOM pEaKkIMUu — NpU pPELICHUU
y4eOHBIX MO3HABATENBHBIX W MPAKTUYECKUX 3a]ady, MPUMEHATh Ha3BaHHbBIE MOJEIbHBIC
NPEICTABICHNSA Ul BBISIBICHHMS XAapaKTEPHBIX MPHU3HAKOB H3Y4YaeMbIX BEIIECTB U
XAMHUYECKUX PEAKIIHM.

2) 0a30BbIe HCCIEA0BATEIbLCKUE 1CHCTBUA:

BJa/IETh OCHOBAMH METOJIOB HAyYHOI'O IMO3HAHMSI BEMIECTB U XUMHYECKUX PEaKIUH;

(GopMynupoBaTh LEAM M 33Ja4d HUCCIEIOBaHUSA, HCIOJIb30BATh IIOCTABJIECHHBIE H
CaMOCTOSITENIFHO C(OPMYJIUPOBAHHBIE BOIPOCH B KaueCTBE HHCTPYMEHTa IO3HAHUA U
OCHOBBI i1 (POPMUPOBAHMSI THUIOTE3bl 10 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHHH;

BJIa/IETh HaBBIKAMH CAMOCTOSTEIBHOIO IJITAHUPOBAHMS M IPOBEACHHS YUYEHUUYECKHUX
HKCIIEPUMEHTOB,  COBEPIICHCTBOBaTb yYMEHHUS  HaOmoAaTh 3a  XOAOM  MpoIllecca,
CaMOCTOATENIHO MPOrHO3UPOBATh €ro pe3yibTar, (hOpMyIHpOBaTb OOOOIIEHUS U BBIBOJBI
OTHOCHUTENIFHO JOCTOBEPHOCTH pE3YJIbTAaTOB MCCIENIOBAaHUS, COCTABIATH OOOCHOBAaHHBIN
OTYET O MPOJEIaHHOM paboTe;

npuoOpeTarh OMNBIT YUYEHUUYECKOW MCCIEIOBATEIbCKOM M TPOEKTHON JeATENbHOCTH,
IPOSBIISATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB PELICHUS
NPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3INYHbIX METOJO0B MO3HAHUS.

3) padora ¢ uHopmanmei:



OPUCHTHPOBATLCS B Pa3IUYHBIX HMCTOUYHUKAX HWHPoOpMauK (HAYIHO-TIOMYJsIpHAS
JUTEepaTypa XUMHUYECKOTO COACpXKaHWs, CIpaBOYHBIC IMOCOOHWs, pecypchl HHTepHera),
aHAIIM3UPOBATh HH(POPMAIMIO PA3NIUYHBIX BHIOB W (QOPM TMPEIACTABICHUS, KPUTUYCCKU
OLIEHUBAaTh €€ JOCTOBEPHOCTh U HETPOTUBOPEUHBOCTD;

(hopmynMpoBaTh 3aNpOChl M NPUMEHSTh PAa3IMYHbIC METOABI NPH IIOMCKE M 0TOOpe
uHpOpMAaITK, HeOOXOUMOM TS BRITIOTHEHHSI YIEOHBIX 3a]71a4 ONPEIeIEHHOTO THIIA;

IpUOOPETaTh OIBIT MUCIONH30BaHNUS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX TeXHOMOTHHA 1
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTHUMABbHYIO (QopMy TMpencTaBicHus WHPOpPMAIIH
(cxeMbl, TpadukH, TUarpaMMBbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

UCTIOIh30BaTh HAy4YHBIA S3BIK B KaueCTBE CPEACTBA MpH paboTe ¢ XUMHYECKOM
uHpOpMAIUe: MPUMEHATh MEXKIpeaMeTHbIe ((PU3NUECKHEe W MaTeMaTHYECKUE) 3HAKH H
CUMBOJIBI, (OpMYITbI, a00OpEeBHATYPBI, HOMEHKIIATYPY;

UCTIOH30BaTh U MPe0OpPa30BhIBATH 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATIISITHOCTH.

OgiaieHHe YHUBEPCAJBLHBIMUA KOMMYHUKATUBHBIMH A€l CTBUSIMH:

3a71aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOil TeMBI B XOJIe AUAJIOTa /WM TUCKYCCHH,
BBICKAa3bIBaTh HJEH, (OPMYIHPOBATH CBOU MPEAJIOKCHHS] OTHOCHUTEIHHO BBIIOJHECHUS
NPEUIOKEHHOM 3a/1a9H;

BBICTYTIaTh C MPE3CHTAIMEH PE3yIbTaTOB MMO3HABATEILHON NEATEIHHOCTH, TIOTYICHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TPU BBITIOJTHEHUH XHMHYECKOTO
IKCTICPUMEHTA, MPAKTHYECKOW pabOThl O HCCIEIOBAHUIO CBOWCTB HM3y4aeMBIX BEIECTB,
peanm3anuu y4eOHOTo MpoeKkTa U (HOPMYTUpPOBATh BBIBOIBI IO pe3ylbTaraM IMPOBEAEHHBIX
WCCJICZIOBAaHNHN TTyTEM COTIIACOBAHUS MO3UIUH B X0OZI€ 00CYKIEHUS 1 0OMEHAa MHEHUSIMHU.

OgiajieHHe YHUBEPCAJBHBIMHU PEryJIATHBHBIMHU 1eHCTBUSIMM:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIISITh CBOIO IMO3HABATEIBHYIO JCSITEILHOCTD,
orpenenss e€ MeIu U 3a/1a4i, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOAMMOCTH KOPPEKTUPOBAThH
npe/yIaracMblid aqTOPUTM JCHCTBHUM MPHU BBHITIOJHEHUH YYCOHBIX U UCCIICIOBATEIbCKUX 3a1ad,
BbIOMpaTh Hanbosee YPPEKTUBHBIN CITOCOO WX PEHICHHS ¢ YIETOM MONTYYCHHSI HOBBIX 3HAHHUNA
O BEIIECTBAX U XUMUYCCKUX PEaAKIIHAX;

OCYIIECTBIISATh CAMOKOHTPOJb CBOCH JCATEILHOCTH Ha OCHOBE CaMoOaHajin3a u
CaMOOIICHKH.

INPEJMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca « OpraHuyecKkas XUMHUs OTPaXKaoT:

C(hOPMUPOBAHHOCTh TMPEJCTABICHU O XUMHUYECKOW COCTABIISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XHMHHU B TO3HAHUU SIBJICHUU TPHUPOJLI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPbI JUYHOCTH, €€ (PYHKIMOHAJIBLHOW TIpaMOTHOCTH, HEOOXOIUMOW st
pelieHusl TPaKTUUYEeCKUX 3a7ad M DKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBbIO U IPUPOJHOU CpPELIE;

BJIQJICHUE CHUCTEMOM XUMMYECKUX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
NOHATUSI (XMMUYECKUU DJIEMEHT, aToM, JJIEKTPOHHas o000JIouKa aroma, MOJEKyJa,
BaJICHTHOCTh, DJIEKTPOOTPUIATEIILHOCTh, XUMHUYECKasi CBsI3b, CTPyKTypHas ¢dopmyna
(pa3BépHyTasi U COKpallléHHAs), MOJIb, MOJIApPHAs Macca, MOJISAPHBIA OO0BEM, YITEPOAHBIM
ckeneT, (yHKIMOHAJIbHAS TPyIIa, pajuKal, HU30MEpHUs, M30MEphbl, TOMOJOTUUYECKUN PsI,
TOMOJIOTH, YIJIEBOJOPOIBI, KUCIOPOA U a30TCOAEPIKAIIUE COCAUHEHUS, MOHOMED, ITOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC COCIWHEHMS); TEOPUM U 3aKOHBI (Teopus
CTpOCHUSI OpraHudeckux BemiecTB A. M. ByTiepoBa, 3ak0OH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XWUMHUH; MUPOBO33PCHUYECKHUE 3HAHUS, JIC)KAUIUE B
OCHOBE MOHMMAHHS MPUYMHHOCTH U CHUCTEMHOCTH XUMUYECKUX SIBJICHUMU, (DAKTOIOTMYECKHE
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYUYCHHH M O€30MaCHOM HCIOJIb30BAHUHU Ba)KHEHUIIIMX
OpPraHWYECKUX BEIIECTB B OBITY U MPAKTHYECKOM JIECSITEILHOCTH YEIOBEKA;

COOPMUPOBAHHOCTh ~ YMEHHUM  BBISBJISTH  XapaKTEpHbIC  TMPU3HAKH  TOHATHM,
YCTaHABJIMBAaTh UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOUIME MOHATHSA NPU ONMUCAHUU
COCTaBa, CTPOCHUS U MPEBPALLICHUN OPTAaHUYECKUX COCIUHECHUM;



C(I)OpMHpOBaHHOCTL YMCHI/Iﬁ HCIIOJIb30BATh XUMHUYCCKYIO CUMBOJIMKY IJIA COCTABJICHUA
MOJICKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpaméHHOW) (QopMysl OpraHMYeCKUX
BCIICCTB 141 ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHHﬁ, HN3Ir0oTAaBJIMBATH MOICIIN MOJICKYJI
OpPraHnYCCKUX BCHICCTB I MWIUIFOCTpAllMd HUX XHMHUYCCKOTO H IIPOCTPAHCTBCHHOTO
CTPOCHHUA,

C(I)OpMHpOBaHHOCTL YMGHI/Iﬁ YCTaHaBJIUBATb MMPUHAJICKHOCTD HN3Y4YCHHBIX
OpPraHNYCCKUX BCHICCTB II0O HMX COCTABY U CTPOCHHUIO K Ol'[pCI[GJIéHHOMy KJIaCCY/prHHG
COeIMHEHUH (yrieBogopobl, KHACJIOPOX )51 asoTcoepIKalue COCIUHEHUS,
BBICOKOMOJICKYJIIPHBIC CO€I[I/IH€HI/I}I), J1aBaTb UM Ha3BaHUA 110 CHUCTEMATHYECKOUN
Homenkiarype (IUPAC), a Ttakke TNpUBOAUTH, TPUBHAIBHBIC Ha3BaHUSA OTACIBHBIX
OpPraHNYCCKUX BCIICCTB (STI/IJICH, IMPOIMWJICH, AICTUJICH, STUJICHITINKOJIb, ITIMICPHUH, (1)€HOJI,
q)OpMaJIBILGFI/III, alcTaJIbACrua, MYpaBbHHASA KHCJIO0TA, YKCYCHas KHCJIOTA, OJICMHOBAA
KHCJIOTAa, CTCAPpUHOBAA KHUCJIOTA, ITIFOKO34, q)pYKTO3a, Kpaxmall, ICJIII0JI1034a, FJ'II/IIII/IH);

C(I)OpMHpOBaHHOCTL YMCHUS OIPCACIIATL BHUIBI XUMHUYECKON CBSI3U B OpPraHUYCCKUX
COeIMHEHUAX (OIMHAPHBIC U KpaTHBIE);

C(I)OpMHpOBaHHOCTL YMCHUA IIPUMCHATDH ITOJOKCHUA TCOPHUU CTPOCHUA OPraHUYCCKUX
BCIICCTB A. M. ByTJIGPOBa JJIs1 00BsICHEHUS 3aBUCUMOCTH CBOICTB BC€HIICCTB OT UX COCTaBa U
CTPOCHHUA, 3aKOH COXPaHCHUA MACCHI BCIICCTB,

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTpOocHHUE, (U3NUYECKHue u
XUMHUYECKHE CBOMCTBA TUIINYHBIX HpeI[CTaBI/ITGJIef/'I Pa3JIMYHBIX KJIACCOB OPraHUYCCKUX
BEILIECTB (METaH, 3TaH, STWICH, MPOMWICH, aleTwieH, OyranueH-1,3, mermilOyraaueH-1,3,
66H30J'I, MCTAHOJI, 3TAHOJI, 9TUJICHITINKOJIb, ITIMICPUH, (1)CHOJI, AlCTAJIBACTUA, MYpPaBbHUHAA H
YKCYyCHasd KHCJIOTBI, TJIFOKO34a, Kpaxmall, OeJIJIKJI034a, AMHWHOYKCYCHAaA KI/ICJIOTa),
HIUTIOCTPpUPOBATE TCHCTUYUCCKYHO CBA3b MCKAY HHUMH YPABHCHUAMH COOTBCTCTBYIOIIUX
XUMUYECKUX PEaKIMil C UCIOJIb30BAHUEM CTPYKTYPHBIX (POpMYyIT;

C(I)OpMHpOBaHHOCTL YMCHUA XapPaAKTCPU30BATb HCTOYHHUKHU YITICBOAOPOAHOTO ChIPbs
(HedTh, MPUPOAHBINA Ta3, Yrojib), CIOCOOBI UX MEepepabOTKH W MPAKTHYECKOE MPUMEHEHHUE
MIPOYKTOB MepepadbOTKU;

C(I)OpMHpOBaHHOCTL YMGHI/Iﬁ IMPOBOAWUTL BBIYUCIICHHA 110 XUMHWYCCKHM YPAaBHCHHAM
(MaCCBI, 06’I>éMa, KOJIMYCCTBA MCXOOHOI'O BCUICCTBA WJIM IIPOAYKTA PCAKIHUU IIO0O M3BCCTHBIM
Macce, 06’béMy, KOJIMYCCTBY OJHOTO N3 MCXOOHBIX BCUICCTB WUJIH IIPOAYKTOB peaKHI/II/I);

c(hOPMUPOBAHHOCTh YMEHHH BJIAJCTh CHUCTEMOM 3HaHMM 00 OCHOBHBIX MeETOAAX
HAYYHOT'O IIO3HAHUA, HUCIIOJB3YCMbIX B XHMHUHU IIPH HU3YUCHHUHN BCIICCTB H XHMHUYCCKUX
SIBJICHUU (Ha6JIIOI[€HI/Ie, HU3MCPCHUC, OKCIICPUMCHT, MOI[CJ'II/IpOBaHI/IG), HCITOJIB30BATDb
CUCTCMHBIC XHMMHWUYCCKHUC 3HAHUA I TIPHHATHA pGHIeHI/Iﬁ B KOHKPCTHBIX JKHN3HCHHBIX
CUTyalnusiax, CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHHUCM,

c(hOpMUPOBAHHOCTh YMEHUHN COONIONATH IIPaBUJjIa MOJIL30BAHUS XUMHYECKOM MOCYI0HM U
J'Ia60paT0pHBIM 060py,Z[OBaHI/I€M, a TakKKC IIpaBUja 06paHI€HI/I}I C BfIICCTBAMHU B
COOTBCTCTBHUU C HHCTPYKIHAMMU I10 BBIIIOJIHCHUTIO JIa60paTOpHI>IX XUMHYCCKHUX OIIBITOB,

C(I)OpMHpOBaHHOCTL YMGHI/Iﬁ IUIAHUPOBATh U BBIIIOJIIHATH XUMHUYECKUUN OKCIICPUMCHT
(HpCBpaHleHI/IH OpPraHUYCCKUX BCIICCTB IIPpU HAI'PCBAHHUH, ITOJIYUCHHUC OTHJIICHA W HU3YUYCHHUC
c€ro CBOﬁCTB, Ka4CCTBCHHLIC PCAKIIUU OPraHUYCCKHUX BCIICCTB, ACHATYpPALIWA 0OeJIKOB IIpu
Harp€BaHnM, NOBCTHBIC PCAKINUHU 6CJIKOB) B COOTBCTCTBHMU C IIpaBHJIIaMU TCXHHUKHU
0e30macHOCTH MpU OOpalleHuHd C BeIIeCTBAMU U J1Ta0OpaTOPHBIM  OO0OPYIOBAHHEM,
NpCaACTaBATL PC3YJIbTATBI XUMHWYCCKOI'O OJSKCIICPUMCHTA B Q)opMe 3alliuCu ypaBHeHI/Iﬁ
COOTBCTCTBYHOIIUX peaKHI/Iﬁ n (I)OpMYJIPIpOBaTI) BBIBOABI HA OCHOBC 3TUX PC3YJIBTATOB,

C(hOPMUPOBAHHOCTh YMEHHUM KPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYI0 HMHGOpMAIIHIO,
MOJIy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpencTBa MaccoBoil uHpopmaiuu, WHTepHeT u
APYTHX);

c(hOPMUPOBAHHOCTh YMEHHUH COOJIIO/IaTh TMpaBWIa JKOJOTHUUECKU IIEIeCO00pa3HOro
IIOBCIACHHUS B 6I>ITy )51 pr,Z[OBOfI ACATCIIBHOCTU B LCIIIX COXPAHCHHUA CBOCTO 3J0POBBA U
0pr>KaIOHICfI HpPIpOL[HOﬁ Cpcabl, OCO3HABATH OIIACHOCTDH BOSI[CﬁCTBI/ISI Ha JXMBBIC OPTaHHU3MBbI
OHpe,Z[eJIéHHBIX OpraHUYCCKUX BCIICCTB, IMOHHMAasA CMBLICII ITOKA3aTCIIAd HI[K, IIOSACHATEL HA
mpuMcepax CIIOCOOBI YMCHBHICHUA W IIPCAOTBPAIICHUA HNX BPCIAHOTO BOS,Z[CfICTBI/I}I Ha
OpraHnu3M 4YCJIIOBCKA,

JJIA 06yan0HlI/IXC}I C OI'paHUYCHHBIMH BO3MOKXHOCTAMHU 3JOPOBBLA: YMCHHC IIPUMCHATDH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX MCTOAAX IMO3HAHUA BCUICCTB U XUMHUUCCKUX }IBJIGHPlfI;



JUISL CJETbIX W CIa0OBUAAIIMX OOyYaloIIMXCS: YMEHHE HCIONb30BaTh pelbedHOo-
TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaiins amns 3anucu XuMuyeckux Gopmyi.

11 KVIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUS Kypca «OOmas W HeEopraHWyecKas XUMUS
OTpaXkaroT:

C(hOPMUPOBAHHOCTh TNPEJACTABICHUN: O XHWMHYECKOM COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpA, POJIM XHMHH B TO3HAHUU SIBJICHUU TPHUPOILI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhI JUYHOCTH, €€ (PYHKIMOHAJIBLHOW TIpaMOTHOCTH, HEOOXOIUMOW st
pelieHusi MPaKTUYEeCKUX 3a7ad M DKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U PUPOHOM CPEJIE;

BJIQJICHUE CHUCTEMOM XHWMHMYECKUX 3HAHWM, KOTOpas BKJIOYAET: OCHOBOIIOJAraroIIue
MOHATUS (XUMHYECKHM DJIEMEHT, aToM, W30TOM, S-, p-, d- JIEeKTpOHHBIE OpPOUTAIM aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM O0OBEM, BAJICHTHOCTH, JIEKTPOOTPHUIIATEIIBHOCTh, CTEIIEHb
OKHCJICHUS, XUMHYECKas CBA3b (KOBaJICHTHAs, HWOHHAs, METa/UIMuecKas, BOJOPOAHAs),
KPUCTAJZIMYECKasi peIIETKA, THUIBl XUMHUYECKUX PEaKIMi, pacTBOp, OSJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AIEKTPOIUTHYECKAS TUCCOIUALNSA, OKUCIUTEID, BOCCTAHOBUTENL, CKOPOCTh
XUMUYECKOW  peaklMk, XUMHUYECKOE€ pPaBHOBECHE); TEOPUHU M  3aKOHBI  (Teopus
ANEKTPOJIMTUYECKOW Aucconuanuu, nepuoguueckud 3axkoH [[. WM. Mengeneea, 3akoH
COXpPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAIICHUS YHEPTUU MPU XUMHUYECKUX
peaKIusx), 3aKOHOMEPHOCTH, CHUMBOJIUUYECKUN SI3bIK XHMHH, MHPOBO33PECHUECKUE 3HAHUSI,
JIe)KaIKMEe B OCHOBE NOHUMAHUSA MPUUYMHHOCTH M CUCTEMHOCTH XHMHUYECKUX SBJICHUH,
(dbakToJOTUUECKUE CBEJEHUS O CBOMCTBAaX, COCTaBe, TMOJYy4YeHMH U 0e30macHOM
WCIIOIb30BAHUM  BKHEHIIUX HEOPraHWYECKHWX BEHIECTB B OBITY HM  MPaKTHYECKOUN
JIEATEIILHOCTH YCJIOBEKA;

COOPMUPOBAHHOCTh ~ YMEHHUM  BBISBIATH  XapaKTEpHbIC  TMPU3HAKH  TOHATHM,
YCTAHABIIMBAaTh UX B3aUMOCBA3b, WCIOJIb30BATh COOTBETCTBYIONIUE TMOHSTHUS MPU ONMUCAHUU
HEOPraHUYECKUX BEILIECTB U UX MPEBPAILICHUN;

c(hOPMUPOBAHHOCTh YMEHHU HCIIOJIb30BaTh XUMUUYECKYI0 CUMBOJIUKY JIJISI COCTABJICHUS
dbopMysT BEIIECTB UM yPaBHEHUM XUMHYECKHX PEAKIUHA, CUCTEMAaTHYECKYH) HOMEHKIIATypy
(IUPAC) u TpuBHaJbHbIC Ha3BaHMS OTACIBHBIX HEOPTaHMYECKHX BEIIECTB (yrapHbIi ras,
YIJICKUCTIBIN Ta3, aMMHaK, raméHasi M3BE€CTh, HEraléHas U3BeCTh, MUThEBAS COJla, NTUPUT U
Apyrue);

C(hOPMUPOBAHHOCTh yMEHUU OMNPENENATh BAJICHTHOCTh M CTENEHb OKHUCJICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHMSX pA3JIUYHOIO COCTaBa, BUJI XUMUYECKOH CBA3U
(KoBaJICHTHAs, HIOHHAsI, METAJITHYECKasi, BOAOPOIHAS) B COCTUHEHUSX, TUIT KPUCTATUTMYECKOM
pemETKM KOHKPETHOTO BeIlecTBa (aromMHas, MOJEKYJIsSpHas, HWOHHAs, MeTaJuITh4ecKasi),
XapakTep Cpelibl B BOJHBIX pacTBOpPax HEOPTAaHUUECKUX COCTMHEHUM;

C(hOPMUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHANICKHOCTh HEOPraHUYECKHUX
BEILIECTB T10 UX COCTaBYy K ONPENCIEHHOMY KJIacCy/TpyIINe COeIMHEHUH (ITPOCThIC BEIIECTBA —
METaJIJIbl 1 HEMETAJIIbI, OKCHJIbl, OCHOBAaHMS, KUCIOThI, aM(pOTEPHBIC TUIPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMBICI Tepuoauueckoro 3akoHa J[. M.
MeHnneneeBa W JIEMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIOIIYI0, OOBSICHUTEIBHYIO U
MIPOTHOCTHYECKYIO (PYHKIIUH;

C(hOPMUPOBAHHOCTh YMEHHUH XapaKTEpPU30BaTh DSJEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX AJIeMEHTOB 1—4 nepuoaos llepuoanieckoid CUCTEMbl XUMUYECKHUX 3JIEMEHTOB /I.
N. MenneneeBa, UCIONB3Ys MOHATHS «S-, P-, d-2JEKTPOHHBIE OPOUTATINY, «IHEPTeTUUECKUE
YPOBHU», OOBSCHSATH 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XMMHYECKHX IJIEMEHTOB M HX
COEMHEHUH 10 mepuoaam u rpymnmnam llepuoandyeckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB /1.
N. Menpeneena;

C(hOpPMUPOBAHHOCTh YMEHHUH XapakKTEepU30BaTh (OMUCHIBATH) OOIUME XUMHUUYECKHUE
CBOMCTBA HEOPTraHWYECKHUX BEUIECTB PA3JIUYHBIX KJIACCOB, MOITBEPKAATh CYILICCTBOBAHUE
T€HETUYECKOM CBSI3M MEXJIYy HEOPraHWYECKUMHU BEIIECTBAMU C IOMOIIBIO YypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

c(hOpPMUPOBAHHOCTh YMEHUS KJIACCU(DUIIMPOBATh XUMUYECKUE PEAKITUU 0 Pa3IMYHBIM
MpU3HaKaM (YHCIIy M COCTaBy pEarupyrolux BEHIECTB, TEIJIOBOMY 3(h(dEKTy peakiiuu,



U3MEHEHUIO CTEMEHEH OKUCICHHS DJJIEMEHTOB, OOpaTUMOCTH pEaklHud, YYacTHIO
KaTaanu3aropa);

c(OpPMUPOBAHHOCTh YMEHUH COCTABIATH YpaBHEHHS PEAKIUH pPa3IUYHBIX THIIOB,
TIOJTHBIC W COKpAIICHHBIC ypaBHEHUS pEaklMii MOHHOTO OOMEHA, YYWTHIBAasl yCIOBHS, pHU
KOTOPBIX 3TH PEAKIIUU UIYT 10 KOHIIA,

c(OPMUPOBAHHOCTh YMEHUH TPOBOIUTH PEAKIIMH, IOATBEPKIAIONINE KauyeCTBEHHBIN
COCTaB pAa3IWYHBIX HEOPTaHWYCCKUX BEIIECTB, pPACIO3HABATh OIBITHBIM IyTEM HOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPTaHMUECKHUX BEIICCTB;

c(hOpMUPOBAHHOCTH YMEHUI pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIMH IOCPEJACTBOM COCTABJICHHUS JJICKTPOHHOTO OajaHca STHUX
peakuuii;

c(hOPMHUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH pPEeaKinu
OT Pa3IMYHBIX (DAKTOPOB; XapakTep CMEIICHUS XUMUYECKOTO PaBHOBECHUS B 3aBUCUMOCTH OT
BHeIHero BozaehcTBus (mpuniui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTepH30BaTb XHWMHUUYECKHE MPOLECCHI, JIekKalIue B
OCHOBE  IIPOMBILIIJIEHHOIO  IIOJIYYEHHUS  CEPHOM  KHUCJIOTBl, aMMHMaka, a  TakKxKe
c(hOpMHUPOBAHHOCTh TMPEACTABICHUA 00 OOIMX HAyYHBIX MPUHIMIAX M DKOJIOTHYECKUX
npoOiieMax XMMUYECKOTO MPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUU NPOBOAUTH BBIYMCIEHUS C HCIOIH30BAHUEM TOHSTHS
«MaccoBasi JI0Jisl BELIECTBA B PAcTBOpPE», OObEMHBIX OTHOILIEHUN Ta30B MPU XUMHUYECKUX
peaKIMsaX, Macchl BEIIECTBA WM 00BEMA ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACcCE
Wi 00bEMY OIHOTO M3 YUYACTBYIOIIMX B PEaKIMU BEIECTB, TEIJIOBOrO 3¢ (deKra peakiiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MACChI BEIIECTB, PEBPAILLICHUS U COXPAHECHHUS SHEPTUH;

c(hOpMHUPOBAHHOCTH YMEHUHN COOMIOAATh MpaBUJia MOJIb30BAHUS XUMUUYECKON MOCYI0N U
naboparopHbIM  000pY/JOBaHMEM, a TakXKe I[paBuja oOOpalleHHs C BeElleCTBaMU B
COOTBETCTBHUH C UHCTPYKIHUSMH IO BHITOJIHEHUIO JAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh, YMEHHUHN IUJIAHUPOBATH M BBHIMOJIHATH XMMHUUYECKUN HKCIIEPUMEHT
(pa3nokeHne TEpOKCHIla BOJAOPO/Aa B MPUCYTCTBUU KaTalu3aropa, ONPEICICHHE CpPebl
pacTBOpPOB BEIIECTB C IMOMOMIbIO YHHUBEPCAIBHOTO HWHIAMKATOPA, BIHMSHUE Pa3INYHBIX
(GakTOpoB Ha CKOPOCTh XMMHYECKOW pEakldd, pPEeaklud MOHHOro OOMEHa, KaueCTBEHHBIC
peakiuu Ha cynbdar-, kapOoOHAT- W XJIOPHUI-aHUOHBI, HA KAaTHOH aMMOHHUS, pEIICHHE
AKCIIEPUMEHTAIBHBIX 3a7ay 1mo temam «Mertamie» U «Hemeramibl») B COOTBETCTBUM C
npaBuIaMd TEXHUKH O€30MacHOCTH IMpU OOpallleHUH C BellecTBaMU M J1abopaTopHBIM
000pyI0OBaHUEM, MPEACTABIATh PE3YIbTaThl XMMUYECKOTO JKCIEpUMEHTa B (GopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakiuid u (GOpMyJIMpoBaTh BBIBOJBI HAa OCHOBE JTHX
pEe3yNbTaToB;

c(hOpMHUPOBAHHOCTh YMEHUI KPUTUYECKH aHAJIU3UPOBATh XUMHUYECKYI0 MH(MOPMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHHMKOB (CpEACTBAa MacCOBOM KOMMYHHKaluu, WHTepHET u
APYTHX);

c(hOpMHUPOBAHHOCTH YMEHHUI COONIONATh MpaBUiia JKOJIOTHYECKH LEeJIeco00pa3Horo
MOBEACHHUS B OBITY M TPYAOBOM AESATENBHOCTH B IIEJSAX COXPAHEHHS] CBOETO 3I0POBBS U
OKPY’Karollel MPUPOIHOM Cpebl, 0CO3HABATh ONACHOCTh BO3JEHCTBUS HA JKUBBIE OPTraHU3MBI
ONpENENEHHBIX BEIIECTB, MOHMMass cMbicha mnokazarens [IJIK, moscHATP Ha mnpumepax
CHOCOObI YMEHBIIEHUSI W TPEJOTBPAILEHUS WX BPEIHOTO BO3JCUCTBHS Ha OPraHu3M
YEJI0BEKA;

JUsi 00y4aroIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbs: YMEHUE MPUMEHSThH
3HaHMs 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUISL CJETbIX W CIa0OBUAAIIMX OOy4YaloIIMXCS: YMEHHE HCIONb30BaTh pelbedHOo-
TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaiins ams 3anucu XuMuyeckux Gopmyi.



TEMATHUYECKOE IIVTAHUPOBAHHUE
10 KJIACC

KoauyecTBo 4acoB

Ne JIeKTPOHHBIE (HM(POBHIE)
HaumeHoBaHue pa3/iesioB U TeM NPOrpaMMbl Koutpoabusbl | IlpakTuuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoTbI KHe padoTbl
Pasnea 1. Teoperuyeckue 0CHOBBI OPraHUYeCKON XUMUH
IT i . T
1.1 PEAMET Opratiieckon XI/EMHH COPHA CTPOCHITA 3 bub6mmoreka [{OK https://myschool.edu.ru/
opraHndeckux coenquHeHuii A. M. bytineposa
Uroro no pazneny 3
Paznea 2. YrieBogopoasl
2.1 [IpenenbHbIE YIIIEBOAOPOIBI — AJIKAHBI 2 bubmoreka [1OK https://myschool.edu.ru/
H : ) )
2.2 CUPCACIHLHEIC YIICBONOPOIBL: ATKCHBI, aTRAAMEHbL 6 1 bu6moreka I{OK https://myschool.edu.ru/
AJIKUHBI
2.3 ApoMaTuyecKue yrieBOA0PO/IbI 2 bubaunoreka LIOK https://myschool.edu.ru/
IT
2.4 PHPOMHKIC HCTOTHHIH YIICBOAOPOAOB M HX 3 1 Bbu6mmoreka I{OK https://myschool.edu.ru/
nepepadboTka
Uroro no pazneny 13
Paznen 3. Kucjaopoacoaep:kanue oprannyeckue coeTuHeHust
3.1 Cruptel. DeHon 3 bubmuoteka IIOK https://myschool.edu.ru/
3.2 Anppaerunpl. KapOoHoBbie KUCIOTHI. CoKHBIE 3(QHPBI 7 1 bubmuoteka IIOK https://myschool.edu.ru/
3.3 YrneBoibl 3 1 bubanoreka IHOK https://myschool.edu.ru/
Uroro no pazneny 13
Pasnen 4. A3oTrcoaep:xainiue OpraHnyecKue coeInHeHust
4.1 | AMuHbI. AMUHOKHCIIOTHL. benku 3 bubaunoreka LIOK https://myschool.edu.ru/
Uroro no pazneny 3
Pa3nen 5. BbICOKOMOJIEKYJISIPHBIE COCTMHEHN ST
5.1 | ITnactmaccel. Kayayku. BomokHa 2 bubmuoteka IIOK https://myschool.edu.ru/
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 2
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11 KJIACC

KoanuecTrBo 4acoB

Ne JiIeKTpOHHbIe (HU(POBbHIE)
HaumeHoBaHue pa3iesioB ¥ TeM NPOrpaMMbl Koutpoabubl | IlpakTuuec
n/n Bcero o0pa3oBaTe/ibHBIE pecypchl
e padoTbl KHe padoThl
Pasznes 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue aromoB. [lepuonnueckuii 3akoH U
1.1 [Teproauueckas cucrema XuMu4YecKux anemeHToB /. U. 3 bu6moreka I{OK https://myschool.edu.ru/
Menneneesa
1.2 Crpoenue BeniectBa. MHOroo6pasue BeliecTB 4 bubmuotexa IIOK https://myschool.edu.ru/
1.3 XHWMHUYECKUE PEAKIIUH 6 1 1 bubmoreka IIOK https://myschool.edu.ru/
Htoro no pa3aeny 13 bubmoreka LHOK https://myschool.edu.ru/
Pa3znes 2. Heopranuveckast Xumust
2.1 Mertaub 6 1 bubanoreka [1OK https://myschool.edu.ru/
2.2 Hemeramsr 9 1 1 bubmanoreka [1OK https://myschool.edu.ru/
2.3 CBs13b HEOPTAaHMYECKUX M OPraHUYECKHUX BEIIECTB 2 bubanoreka [1OK https://myschool.edu.ru/
Hroro no pazaeny 17 bubmuoteka IIOK https://myschool.edu.ru/
Pa3nen 3. XumMus M )KM3Hb
3.1 | XUMUS U )KU3Hb 4 bubnnoreka IIOK https://myschool.edu.ru/
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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IHHOYPOYHOE IIVIAHUPOBAHHUE

10 KJTACC
Kosnyects
Ne DJIEKTPOHHBIE M (pOBLIE
Tema ypoka 0 4acoB
n/n Hara o0pa3oBaTeJibHBIE pecypChl
Bcero
1 [IpeameT OprauMyecKkor XuMuH, €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE 1 bubmoreka LOK https://myschool.edu.ru/
Teopus cTpoeHus opraHndeckux coenuaeHnii A. M. bytnepona, eé
2 P p p yIIep 1 bu6nunoreka I{OK https://myschool.edu.ru/
OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o knaccudukanuy opranuueckux Beniects. Homenkmnarypa
3 p ¢ P P 1 bu6moreka I{OK https://myschool.edu.ru/
(cucteMaTHuecKasi) U TPUBHAJIbHBIE HA3BAHUS OpPraHMYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHUM PSJT 1 bubnmnoreka LHOK https:/myschool.edu.ru/
5 MertaH 1 3TaH — IPOCTEUINE IPEACTABUTEIMN AJIKAHOB 1 bubnmnoreka LHOK https:/myschool.edu.ru/
6 AJIKEHBI: COCTaB ¥ CTPOCHHE, CBOWCTBA 1 bubmmoreka [1OK https://myschool.edu.ru/
7 OTWiIeH U IPONWIEH — NPOCTEHIINEe IPEICTABUTENN AJIKEHOB 1 bubnmnoreka LHOK https:/myschool.edu.ru/
8 [IpakTnueckas pabora Ne 1. «IlogyyeHue 3TuieHa U U3y4eHUE €ro CBOMCTBY 1 bubamnoreka LHOK https://myschool.edu.ru/
Anxanuensl. Byraguen-1,3 u metunOyraguen-1,3. [lonydenue
9 yiaa . i 1 bubmoreka I{OK https://myschool.edu.ru/
CUHTETHYECKOTO KaydyKa U PE3UHBI
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHUECKUH Psi.
10 L. P p 1 bu6mmoreka I{OK https://myschool.edu.ru/
AlleTHIIEH — NPOCTEHIINIA MTPe/ICTaBUTENb aJIKUHOB
11 Brluncnenus 1o ypaBHEHHUIO XUMHYECKON peakun 1 bubmmnoreka [HOK https:/myschool.edu.ru/
12 Apenbl: 6eH3011 1 Toayos. TOKCHYHOCTh apeHOB 1 bubmmnoreka [HOK https:/myschool.edu.ru/
I'enetnueckas cBs3b yIIeBOAOPOAOB, MPUHAICKAIIMX K PA3TUYHBIM
13 T p puHal - p 1 bubmoreka [1OK https://myschool.edu.ru/
KJlaccam
[IpuponHble HCTOYHUKH YITIEBOAOPOIOB: MPUPOIHBIN ra3 U MOMYTHHIE
14 PHp 4 p . PHp Y 1 bu6nunoreka I{OK https://myschool.edu.ru/
HedTsiHBIC Ta3bl, HEDTh W TPOAYKTHI €€ epepadboTKH
IIpupoaHbIe HCTOUHUKY YITIEBOOPOOB: IPUPOAHBIN I'a3 U MOMYTHBIE
15 PHpOX yr AP . PHpOX Y 1 bubnmoreka I1OK https://myschool.edu.ru/
HedTsiHbIe ra3bl, HeQTh U IPOAYKTHI €€ epepaboTKu
16 KontposnpHas pabota 1o pazzueny «YieBoiopoab» 1 bubamnoreka LHOK https://myschool.edu.ru/
17 [IpenesbHBIE OTHOATOMHBIE CIIMPTHI: METAHOJ M 3TaHOJI. BomoponHast cBs3b 1 bubamnoreka LHOK https:/myschool.edu.ru/
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18 MHOTroaToOMHbIE CIIUPTHI: STUICHIJIUKOIb U TJIUIEPUH 1 bubnuoteka IIOK https://myschool.edu.ru/
®DeHo: CTpoeHHE MOJNIEKYIbI, GU3NYECKHUE U XUMUYECKHE CBOMCTBA

19 P yet, ¢ ’ 1 bubaunoreka I{OK https://myschool.edu.ru/
MIPUMEHEHHUE

20 Anpaeruibl: OpMaNbIET ]I U alleTAbICTUl. ALICTOH 1 bubmoteka I1OK https://myschool.edu.ru/
OMHOOCHOBHEIE TPEAETbHBIC KAPOOHOBBIC KUCIOTHI: MyPaBbUHAS U

21 p P P 1 bubmoteka IIOK https://myschool.edu.ru/
YKCYCHasi

22 [TpakTuueckas pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOW KHUCIOTBD» 1 bubnuoreka ITOK https://myschool.edu.ru/
CreaprHOBasi U OJICMHOBAs! KUCJIOTHI, KaK MPEICTABUTEIH BBICIIUX

23 P ’ P 1 bubnmoreka L{OK https:/myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 Mpl1a KaK COJIM BBICHIMX KAPOOHOBBIX KHCJIOT, MX MOIOIIEE ACHCTBHE 1 bubmoreka I{OK https://myschool.edu.ru/
CrnoxHbIe 2UPHI KaK IPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ maponu3

25 Pup p P P 1 bu6moreka I{OK https://myschool.edu.ru/
CJIOKHBIX 2(UPOB

26 JKupbl: ruapoaus3, npuMeHeHne, OMOJ0rnYeCcKasi poJib )KHPOB 1 bubmoteka [1OK https://myschool.edu.ru/
VYreBoabl: cocTaB, kiaccupukanus. BaxHee npeacTaBuTeNnu: TIII0K03a

27 ’ ¢ P ’ 1 bubnmuoreka ITOK https://myschool.edu.ru/
(bpyKTO3a, caxaposa

28 Kpaxman u 11esu1t05103a Kak mpUpoIHbIE MOTUMEPHI 1 bubmuoreka IHOK https://myschool.edu.ru/
KonTponsHnas pabota no paszneny «Kucimopoacoaepskaiiue opraHu4ecKue

29 P p P Y P p P 1 bu6mmoreka I{OK https://myschool.edu.ru/
COCTUHEHUS

30 AMWHBI: METHUJIAMHH U aHWJINH 1 bub6moreka I{OK https://myschool.edu.ru/
AMUHOKUCIIOTHI Kak aM(pOTepHbIe OpraHUYEeCKUE COSAMHEHUS, UX

31 Gorep P ’ 1 bubnmuoreka ITOK https://myschool.edu.ru/
ouosiornyeckoe 3Hauenue. Ilenruasl

32 besiku kak MpupoaHbIe BBICOKOMOJIEKYIISIPHBIE COSAMHEHUS 1 bubmoreka LHOK https://myschool.edu.ru/

33 OCHOBHBIE TOHSITHSI XMMHH BRICOKOMOJIEKYIISIPHBIX COSAMHEHUI 1 bubmoreka L{OK https://myschool.edu.ru/
OCHOBHBIE METOIbI CUHTE3a BEICOKOMOJIEKYJIIPHBIX COSAMHEHUH.

34 YA 1 bu6nuoreka I{OK https://myschool.edu.ru/

[InacTMacchl, Kay4yKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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11 KJIACC

KosuvectB Hara
Ne yleKTPOHHBbIE N (pPOBbIE
Tema ypoka 0 4acoB U3y4YeH
n/n o0pa3oBaTe/IbHbIC PecypChl
Bcero us

1 XUMHAYECKUAN TEMEHT. ATOM. DIIEKTPOHHASI KOHPUTYpaIKsi aTOMOB 1 butmoreka IIOK https://myschool.edu.ru/
[Tepuoguueckuii 3akoH U Ilepuonnueckasi cucTeMa XUMUYECKUX 3JIEMEHTOB

2 p P N . 1 bubnunoreka I1OK https://myschool.edu.ru/
J1. I. MeHaeneeBa, MX CBsi3b C COBPEMEHHOM TEOPUEH CTPOECHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U UX

3 COCIMHEHMH 110 TPyNIaM U eprogaM. 3HaYeHHE MEPUOMIECKOTO 3aKOHA U 1 bubnuorexa LIOK https://myschool.edu.ru/
CUCTEMbI XUMHUECKUX 311eMeHTOB J[.M. MenzeneeBa B pa3BUTHH HAYKH
Crpoenue BeniecTBa. XuMUYECKasi CBSI3b, €€ BUJIbI; MEXaHU3MBI

4 p . ’ ’ 1 bubnuoreka L{OK https://myschool.edu.ru/
o0Opa3zoBaHus KOBAaJEHTHOU CcBsi3u. BogoponHas cBsi3b
Banentnocts. DnekrpoorpuniatenbHOCTh. CTeneHs okuciaeHus. BemecTa

5 pOOTP 1 bubnmnorexa LIOK https://myschool.edu.ru/
MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHSI
[TonsiTue o nucnepcHbIX cucteMax. VICTUHHBIE U KOJJTOMIHBIE PACTBOPHI.

6 p P p 1 bubnunoreka I1OK https://myschool.edu.ru/
MaccoBas 107151 BEIIECTBAa B paCTBOPE
Knaccudukanus u HoMeHKIIaTypa HEOPraHUIECKUX COSTMHECHHI.

7 ¢ P p 1 bubnmoreka [1OK https://myschool.edu.ru/
I'eHeTHUECKasK CBSI3b HEOPTaHUYECKUX BEIIECTB, PA3JIMUHBIX KJIACCOB
Knaccngukamust XMMHYECKUX peaknii B HEOPTaHMYECKON 1 OpraHuIeCcKOM

8 XUMHH. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3AKOH COXPAHEHUS 1 1 bubnmorexa [1OK https://myschool.edu.ru/
MIPEBPAICHIS YHEPTUU TPH XUMHUECKUX PEAKITUSIX

9 CkopocTtb peakuuu. O6paTumble peakiii. XUMHUYECKOe PaBHOBECHE 1 bubmmoreka [IOK https:/myschool.edu.ru/
[Ipaktuueckas padota Ne 1. « BimustHue pa3nuuHbix pakTopoB HA CKOPOCTH

10 P . P p ¢ p P 1 bubnmorexa LIOK https://myschool.edu.ru/
XUMHUYECKON peaKkum
Onexrponutuyeckas nuccounanus. [loHsaTre o BOOOpOAHOM NOKazaresie

11 (pH) pactBopa. Peakiiuu nonHoro ooMeHa. ['uipoian3 opraHnyeckux u 1 bubmorexa LIOK https://myschool.edu.ru/
HEOPraHWYECKUX BEIIECTB
OKHCAUTENHEHO-BOCCTAaHOBUTENbHBIE peakiuu. [loHsTHe 00 31eKxTponuse

12 . P P 1 bu6muoreka LIOK https://myschool.edu.ru/
pacIuiaBoB M pacTBOPOB COJIEM

13 KonTponbHas pabota 1o pasaeny «TeopeTHaeckue OCHOBBI XUMHUI) 1 bubnmoreka [1OK https://myschool.edu.ru/
Mertamnsl, ux nonoxenue B llepruogndeckoil cucreMe XUMUYECKUX

14 snemenToB JI. . MenneneeBa u 0COOEHHOCTH CTpoeHuUs: arToMoB. O01ne 1 bu6muoreka L{OK https://myschool.edu.ru/

(bnmqecxne CBOMCTBA METAJIJIOB



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

15 CruiaBbl METAJJIOB. DJICKTPOXUMHUUYECKHUM psii HANPSHKEHUH METaJJIOB 1 bubnmoreka [1OK https://myschool.edu.ru/
XUMHUYECKHUE CBOMCTBA BAXKHEUIIINX METAJUIOB (HATPUH, KaJIUK, KaJIbIIUH

16 . . . (narpui, ’ ’ 1 bubmmoreka ITOK https://myschool.edu.ru/
MarHui, AJIIOMUHUN) ¥ MX COSTMHCHHUI

17 XUMHUYECKHUE CBOMCTBA XpOMa, MEJIM M X COCTMHEHUMN 1 bubnunoreka [1OK https://myschool.edu.ru/

18 XMMHUYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX COSAMHEHUN 1 bubmuoreka IIOK https://myschool.edu.ru/
[Tpaktrueckas padora Ne 2. "Pemenue skcriepuMeHTaIbHbIX 3a/1a4 10 TEME

19 P " P P 1 bubnuoreka LIOK https://myschool.edu.ru/
«MeTasibhy
Hemerainsl, ux nonoxxenue B [lepuoanyeckoit cucTeMe XUMHYECKUX

20 ’ P 1 bubnaunoreka I{OK https://myschool.edu.ru/
sanemenToB JI. . MenieneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
du3nyecKre CBOMCTBA HEMETAJIOB. AJUTIOTPONHUS HEMETAJUIOB (Ha IpuUMepe

21 P ( puMep 1 bubnmoreka [1OK https://myschool.edu.ru/
KHCJIOpOAa, cepbl, hochopa u yriaepoaa)

22 XUMHWYECKHE CBOMCTBA TAJIOTEHOB, CEPHI U MX COCAUHEHU 1 bu6muoreka IIOK https:/myschool.edu.ru/

23 XHWMHYECKHUE CBOKMCTBA a30Ta, (hocodpa M MX COSAMHEHUI 1 bubmmoreka LHOK https://myschool.edu.ru/

24 XUMHUYECKHUE CBOMCTBA yITIEpoJia, KDEMHUS U UX COCIUHECHUI 1 bubnuoteka IIOK https://myschool.edu.ru/

25 [IpuMeHeHne BaKHENIIINX HEMETAJIJIOB U X COEAUHEHUN 1 bu6muoreka IIOK https:/myschool.edu.ru/
O06o00meHne u cucTeMaTi3anus 3HaHuk 1o Teme «Hemeramiby.

26 Bbruncnenus no ypaBHEHUSAM XUMUYECKHUX PEaKIIMM U TEPMOXUMUYECKUE 1 bubmmorexa L{OK https://myschool.edu.ru/
pacy€Thl
[TpakTrueckas padora Ne 3. «PemieHre sKCriepuMeHTaIbHBIX 3a71a4 110 TeMe

27 " P " P P 1 bubnuotexa I{OK https://myschool.edu.ru/

Hemetannsl"y»

28 KontponpHas pabora o temam «MeTayuisl»y 1 «HemeTammbny 1 bubmuotreka ITOK https:/myschool.edu.ru/
Heopranuueckue u opranndeckue kuciotsl. Heopranvueckue u

29 p P P 1 bu6muoreka I{OK https://myschool.edu.ru/
OpraHUYeCKHe OCHOBAHMUS
AmboTepHbie HEOPTaHUYECKUE U OPTAaHUYECKUE COSTUHEHHUS.

30 Gorep P P 1 bubnmoreka [1OK https://myschool.edu.ru/
I'eHeTHUeCcKast CBs3b HEOPTAHUYCCKUX M OPTaHUYCCKHUX BEIICCTB
Ponp xumun B o0ecrieueHNH SKOJIOrHIECKOM, YHEPTeTHICCKON 1 MTUIIEBOM

31 > SHEP 1 bubnunoreka I1OK https://myschool.edu.ru/
0€301aCHOCTH, Pa3BUTUH MEIUITUHBI
[Ipencrapnenus 00 0OMIUX HAYYHBIX MPHUHIIMIIAX TPOMBIITUICHHOTO

32 P . 4 P P 1 bubnmoreka [1OK https://myschool.edu.ru/
MIOJIYYCHHS] BAXKHEHIIINX BEIECTB

33 YenoBek B MUpPE BEUIECTB M MaTEPUAJIOB 1 bubmmnoreka [HOK https:/myschool.edu.ru/

34 XWMHS U 300POBBE YEJIOBEKA 1 bubmmoreka [HOK https:/myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34
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YUYEBHO-METOAUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O NTPOLECCA
OBSIBATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIS1 YYEHUKA

» Xumus, 10 knacc/ I'abpuensn O.C., O611ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxkimonepHoe obuiectBo «M3narensctBo «IIpocsenienue

* Xumus, 11 knacc/ I'abpuensa O.C., OO111eCTBO C OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPO®AY; AxkiimonepHoe obmiectBo «M3narensectBo «IIpocBereHuey|

| BBequte BapuaHT

METOJNYECKUE MATEPUAJIBI JIJISA YYUTEJISA
Beenute 1. O.C.I'abpuensin, I.I'JIsicoBa «Xumus Meroandeckoe nocodue — 6a30BbIi YPOBEHB) -
M.: Ipoda 2022 rox.

2. O.C.I'abpuensn, U.I.OctpoymoB, «O0111as XuMus B TECTax, 3aja4ax, ynpaxHeHusx. 11
kiace» — M.: lpoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.YiakoBa «Xumus 11 kinacc: KoHTponbHbIE 1
IPOBEpPOUYHbIE pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I.I'JIpicoBa, A.I.BBenenckas «Xumus 11 knacc: HactonbHast kKHUTa 715
yunutessi». Yacts 1 — M.: [Ipoda, 2019 rox.

5. O.C.I'abpuensH, I'I.JIsicoBa, A.I'.Breaenckas «Xumus 11 knacc: HactonbHas kaura ajis
yuntessi». Yacts 2 — M.: [Ilpoda, 2022 rox.

6. O.C.I'abpuensH, [1.B.Pemero, U.I.OctpoymoBa «3aauu o XUMUU U CTIOCOOBI UX PEIICHUS
- M.: «/Ipodax, 2021rox.

7. B.I. JenucoBa «Xumus 11 knacc noypounsle mianbl o yueOuuky O.C.I'abpuensina,
I".T"JIsicoBoit» - Bonrorpag» Yuutens 2018roxa.

8. M.A.Psa60Ba, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 ximacey, - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuensn, MU.I.ocTpoym0oB «XUMHUECKUM IKCTIEPUMEHT B 1mikoie 11 kmacey; - M.:

Hpoda. — 2019 rox.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

| Beenure | BRegurenanubichttp:// www.chemnet.ru ['azera « Xumus» u caldt 11 yaurtens «5 umay
Ha YPOK XUMUUY

http://him.1september.ru Equnas komekius LIOP: IIpenmeTHas KOJIIEKITUS « X UMM
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayUHBIE SKCIIEPUMEHTHI:

xumus. Komneknus Poccutickoro o6meo0pa3oBareabsHOTo mopraia



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoit

http://www alhimik.ru Becepoccuiickasi onmumnuana mkoJIbHUKOB M0 XUMUU
http://chem.rusolymp.ru Opranudeckast XumMusi: JIE€KTPOHHBIN YyUeOHUK ISl CPETHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: IIEKTPOHHBIN YUEOHHUK

http://www hemi.nsu.ru OTKpBITBII KOIEK: XUMUS

http://www.chemistry.ru /[uctaniimonHas oiumIumaa rno XMMuu: TeIEKOMMYHUKAIMOHHBII

0o0pa3oBaTeNIbHbIN TPOEKT






