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MNOACHUTEJIBHAS 3AIIUCKA

[Tporpamma o XuMuu Ha YpOBHE CpeIHEro 00111ero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHS (enepanbHON 00pa30BaTeNbHON MPOrpaMMBbl CPEIHETO
obmero ooOpazoanus (POII COO), npencraBieHHbIX B DenepaqbHOM TOCYAapCTBEHHOM
obpazoBarensHoM cTanpapre COO, ¢ yuérom Konuenuuu mpernonaBaHusi yueOHOTro npeaMeTa
«Xumusa» B oOpa3zoBaTeNbHbIX opranuzanusax Poccuiickoii ®enepanuy, pearu3yomUX
OCHOBHbIE 00pa3oBaTesIbHbIE MPOTpaMMbl, U OCHOBHBIX MoJoXKeHUN «CTpaTernu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®enepaunn Ha mnepuox 1o 2025 roma» (PacmopsikeHue
[IpaBurensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXOMOB K pa3paboTKe MHporpaMmbl MO XHUMHH, K OIpeAeNeHUI0 o0Iien
cTpaTeruu oOy4deHus, BOCIUTAHUS U Pa3BUTHSA O0YYarOIIMXCsl CPEACTBAMU y4eOHOTro MperMera
«Xumus» st 10—11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBUJIM KOHIIENTYaJIbHBIE IOJ0XKEHUS
OI'OC COO o B3aMMOOOYCIIOBJIEHHOCTH LieNel, COAep)KaHUs, pe3yJIbTaTOB OOYy4YeHUs H
TpeOOBaHMi K yPOBHIO ITOATOTOBKU BbIIIYCKHUKOB.

Xumuueckoe oOpa3oBaHuE, IOJy4aeMO€ BBIIYCKHUKAaMHM  00111e00pa3oBaTesIbHOM
OpraHu3alMM, SBISETCS HEOThEMJIEMOM 4YacTbio MX 00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBEpUIAIOIIMM 3TallOM peaju3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIFOUEBBIX
IICHHOCTEH, MNpPUCYLIMX LEIOCTHOH CHCTeME XMMHUYECKOro o0pa3oBaHMs. OTH LEHHOCTH
KacaroTcsl MO3HAHMsI 3aKOHOB MPUPOAbI, (OPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyJIbTyphl
YeJIOBEKa, a TaKKe DSKOJOTMYecKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 310POBBIO U
IpUpOAHO cpere. Peanmsyercs xumuueckoe o0Opa3oBaHue 00y4yaroMXCsl Ha YPOBHE CPEIHETO
ob1iero oOpa3oBaHusl CpeCTBAMHM y4eOHOro mpenmera «XUMUS», COlepKaHUe U MOCTPOCHUE
KOTOPOrO OINpe/ieieHbl B HPOrpaMMe MO XUMHHM € Y4ETOM CHeuu(UKH HAyKH XUMUH, e
3HAaYeHUs B TIO3HAHUHU MPUPOJBI U B MAaTEPUAIbHOM KM3HU OOIIECTBA, a TaKKe ¢ YUETOM OOLIHX
1enei U MPUHIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OOIIero
obpaszoBanus B Poccuiickoii @eneparuu.

XuMus Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UT'pPaeT 0COOYI0 pojib B COBpEMEHHOU
LMBUIIM3AIlMU, B CO3/IaHUM HOBOH 0a3bl MaTepuanbHOW KyibTypbl. OHA BHOCHUT CBOW BKJaJa B
(dbopMupoOBaHUE PALMOHATBHOTO HAYYHOTO MBIIIJICHHS], B CO3/1aHUE 1IEJIOCTHOTO MPEACTaBICHUS
00 OKpy’)KaroleM MHUpe KaK O €IHHCTBE MPHPOJbI U YEIOBEKa, KOTOPOE POPMHUPYETCSI B XUMHUH
Ha OCHOBE IIOHMMAaHUS BELIECTBEHHOI'O COCTaBa OKPYXAlOLIEro MUpa, OCO3HAHUS B3aMMOCBSI3U
MEX]ly CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMU 00J1aCTSMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYST C€ JpPYIrMMH €CTECTBEHHBIMHM HayKaMH, XUMHS cTaja
HEOTHEMJIEMOM 4YacTbl0O MUPOBOH KYyJbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
XKHU3HU KaKJ0ro ujeHa obmectBa. CoBpeMeHHasi XUMUs Kak HayKa co3ujaTesbHasi, Kak Hayka
BBICOKMX TEXHOJIOTHIl HampaBiieHa Ha pelieHHe II100aJbHbIX MPo0JIeM YCTOHYHMBOrO pa3BUTHA
YeJI0BEYECTBA — CHIPhEBOM, HSHEPreTUUECKOM, MUIINEBOH, HKOJOrMYECKOH O0€30MacHOCTH H
OXpaHbl 37J0POBBSI.

B coorBercTBHM ¢ OOIIMMM LEISAMH M HPHHIUIIAMH CPEIHEro OO0IIero oO0pa3oBaHUS
conepkanue npenmeta « Xumus» (10—11 kmaccel, 6a30BbIA ypOBEHb U3YUEHHS) OPUECHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOATOTOBKY OOYy4YalOMIMXCS, HEOOXOAUMYIO MM IS
BBIPAa0OTKM MHPOBO33PEHUECKHX OPHEHTHPOB, YCIEUIHOIO BKJIIOUEHHUS B JKU3Hb COLIUyMA,
MPOAOKEHUST 00pa30BaHMs B pa3IMYHBIX 00JIACTIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBisomMH  mpeaMera «XUMHs» SBISAIOTCS 0a3oBble Kypchl — «Opranuueckas
xuMus» U «O01as U HeopraHuyeckas XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIepyKaHUsl KOTOPBIX



SIBIIIIOTCS. OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUI MO HEOPraHMYECKOH XUMHH (C BKIIIOYEHUEM
3HaHUN U3 OOLIeW XUMUUM) U opraHudeckoil xumuu. OopMupoBaHHE JAHHOW CHCTEMbI 3HAaHUU
IIpU W3YyYEHUHU MpeaMera o0ecHeurBaeT BO3MOXKHOCTb PACCMOTPEHMsI BCETO MHOI000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPHI XUMUHU.

CrpykTtypa comepxanusi KypcoB — «Oprannueckast Xumus» U «O011as ¥ HeopraHuueckast
XUMHUs» c(hOpPMUPOBAaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOI'O MOJXO0Ja K M3Y4EeHHUIO
yuyeOHOro matepuana U OOyCIIOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHUI Ha
ONpENENEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce€ OpPraHM4eCKOW XUMHUH BEIIECTBA
paccMaTpHUBaIOTCS Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUS OPraHMYECKUX COCIUHEHMH, a
TAaK)K€ HA YPOBHE CTEPCOXMMHUYECKHX M DJIEKTPOHHBIX IPEACTABICHUN O CTPOECHUU BEILECTB.
Cenenus 00 M3yyaeMbIX B Kypce BEILIECTBaX JalOTCAd B pPa3BUTUU — OT YIJIEBOAOPOJAOB 10
CIIO)KHBIX OMOJOIMYECKM aKTUBHBIX CO€IUHEHUH. B Kypce opraHMYecKod XUMHUU IOIY4aroT
pasBuTHE C(HOPMUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEpBOHAYAIBHBIC
IPEACTABICHUS O XUMHUYECKOM CBSA3H, KJIaCCU(UKALMOHHBIX MPU3HAKAX BEILECTB, 3aBUCHMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHHUSI, O XUMHUUECKOU pEaKINu.

[Ton HOBBIM yrjaoM 3peHHs B mpeaMmere «XuMHs» 0a30BOr0 YpPOBHS pPaccMaTpHUBAETCS
U3yUYEHHBIH Ha YpOBHE OCHOBHOIO OOIIero oO0pa3oBaHUS TEOPETUUECKUN Marepuan Hu
(bakToMOrnYecKnue CBEACHUS O BEIIECTBaX M XUMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce
«OO0mas 1 HeopraHu4eckass XUMHUs» O0y4arolMMcsl TPEJOCTaBIsETCs BO3MOXHOCTh OCO3HATh
3HaueHHE MEPHOAUYECKOI0 3aKOHA C OOLIETEOPETHYECKUX M METON0JOTMYECKUX IO3ULIHMH,
riy0Xe MOHATh HCTOPHUYECKOE M3MEHEHHE (QYHKIMH 3TOro 3akoHa — OT oOoOmaromieil mo
OOBSICHSIOLIEH U IPOTHO3UPYIOILEH.

Enunas cucrtema 3HaHUN O BaKHEWILMX BEIECTBAX, UX COCTaBE, CTPOECHUH, CBOMCTBAX U
IIPUMEHEHUH, a TAKXKE O XUMHUECKUX PEAKLUAX, UX CYIIIHOCTU M 3aKOHOMEPHOCTSIX IIPOTEKAHUS
gonoyiHsiercss B Kypcax 10 w11 KjaccoB d3I€MEHTaMU  COAEpkKaHUS, HMEIOIIUMHU
KyJIBTYPOJIOTHYECKUA M TPHUKIAJHOM XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHUMAHUIO
B3aMMOCBSI3M XMMHH C JPYTUMHM HayKaMH, pacKpbIBalOT €€ poJib B I103HABATEIbHOW H
MIPAKTUUYECKON NEATEIbHOCTH 4YEJIOBEKAa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAaXXEHMsI K IPOLECCY
TBOpPYECTBA B O0JACTH TEOPUU U NMPAKTHUYECKUX MPHUIJIOKEHUNA XHUMHHU, TOMOTAIOT BBITYCKHHKY
OpPHEHTHUPOBATHCSI B OOLECTBEHHO M JIMYHOCTHO 3HAYMMBIX IIPO0OJIEMax, CBA3aHHBIX C XMMHEH,
KPUTHUYECKH OCMBICIMBATh MH()OPMALMIO U NMPUMEHSATH €€ I MONOJHEHUS 3HAHWM, pelieHus
MHTEJUIEKTYaJbHBIX U SKCIIEPUMEHTAJIbHBIX HCCIEN0BAaTENbCKUX 3aJad. B nenoM copepikaHue
yuebHOoro npeameTa «XuMHUs» JaHHOTO YPOBHS W3Y4EHUsI OpUEHTHPOBAHO Ha (opMUpOBaHUE Y
o0yyaronmxcs MUPOBO33PEHUYECKON OCHOBBI I MOHUMaHUA (UIOCOPCKUX HJEH, TAaKUX Kak:
MaTepualbHOE €IUHCTBO HEOPraHMYECKOro U OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOECHUEM, I03HABAEMOCTb IPUPOAHBIX SBJIECHUN MYTEM SKCIIEPUMEHTA
U pelIeHUs MPOTUBOPEUYUH MEXAY HOBBIMH ()aKTaMU M TEOPETHUECKUMH MPEANOCHUIKAMU,
OCO3HaHUE POJIM XMMHUU B PEIIEHUHU SKOJOTMYECKHUX MpoOseM, a Takxke ImpoldiieM cOepexeHus
JSHEPreTUYECKUX PECYPCOB, ChIPbS, CO3JaHUS HOBBIX TEXHOJIOTHHA U MaTEPUAJIOB.

B muane pemieHus 3agad BOCHUTAHMS, pPa3BUTHS U COLHUANIM3ALMMU  OO0yYaIOLIMXCS
MIPUHATBIE NPOrPaMMOM IO XHMHMM IOAXOABl K OINPENCICHUI0 CONEPXKAaHHUS WU IOCTPOCHUS
npeaMeTa npeaycMaTpuBaoT (GOpMUPOBAHUE YHHUBEpPCAIbHBIX Y4€OHBIX NEHCTBHM, MMEO IUX
0a30BO€ 3HAYCHUE JIJIS PA3IMYHBIX BUIOB JIEATEIbHOCTH: PElIEHUs IpobyieM, TOUCKa, aHalu3a U
00paboTkn WHGOpPMANMHM, HEOOXOAWMBIX I TPUOOPETEHHs] ONbITa MPAKTHYECKOH U
HCCIIEN0BATENIbCKON AeATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B II0O3HAHUU XUMHH.



B nmpaxTrke npernogaBaHus XMMUU KaK Ha YPOBHE OCHOBHOT'O 0011ero o0pa3oBaHus, TaK U
Ha YpPOBHE cpeAHero oOmero oOpa3oBaHMs, IPU  ONPEACIEHUU  COAEpKaTeIbHOU
XapaKTepUCTUKU IL€led H3yueHHs IpeaMeTa HaIlpaBJIeHUEM IMEePBOCTENEHHOM 3HAUYMMOCTU
TPAaJUIMOHHO Tpu3Haércs (QopMHpOBAaHME OCHOB XHMMHUYECKOM HayKu Kak olnactu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKON [eATEIbHOCTH YelOBEeKa M KaK OJHOro W3
KOMIIOHEHTOB MMPOBOM KyJnbTypel. C METOOMYECKOM TOYKM 3pEHUs Takod TMOAXOHN K
OIpEeNIEeTICHUIO 11eMIeil U3yUueHHs peaMeTa ABISETCS BIIOJIHE OMPAaBAAHHbBIM.

CornacHo JaHHOM TOYKE 3pEHHUS TJABHBIMU LIEJSIMU HM3yUeHMs IpeaMeTa «XUMHsS» Ha
6a3oBom ypoBHe (10 —11 xi1.) sSBASIFOTCS:

e (GopMHpOBAaHME CHUCTEMbl XUMHUYECKHX 3HAHUN KaK BaKHEHIEH COCTaBJISIONICH
€CTECTBEHHO-HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOPOM JIeKaT KJIOUEBbIE MOHSTHS,
(dbyHIaMeHTaIbHbIE 3aKOHBI U TEOPUU XMMHUHU, OCBOEGHHUE S3bIKAa HAyKH, YCBOCHHE U MOHUMAaHHE
CYUIHOCTH JOCTYITHBIX 000011IeHNI MUPOBO33PEHUYECKOr0 XapaKTepa, O3HaKOMJICHHE C HCTOpUEi
UX Pa3BUTHUS U CTAHOBIICHUS;

e (dopMHpOBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METO/AAX MO3HAHUS BEUIECTB U
XUMHUYECKUX PeaKlHii, HeOOXOAUMBIX IJISi MPUOOPETEHUS] YMEHUN OpPUEHTHUPOBATHCS B MHPE
BEIIECTB M XUMHUYECKUX SBJICHUH, HMEIOIIMX MECTO B TPUPOAE, B MPAKTUYECKOH W
IIOBCEIHECBHOM KU3HMU,

® pa3BUTHE YMEHUH U CIOCOOOB JAESATENBbHOCTH, CBSI3aHHBIX C HaOMIOJEHUEM U
OO0BSICHEHHEM XHMHUYECKOT0 dKCIEePUMEHTa, COOMI0ACHHEM MpPaBUI OE30MacHOr0 OOpaIleHus C
BEIIECTBAMHU.

Hapsny c atum, copepxaTenbHas XapaKTepUCTHKA IIeJiel U 3a1a4 MU3y4eHUs IpeaMeTa B
mporpamMme Mo XUMHUU YTOUYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMU
B cHCTeMe cpeaHero obOmiero oOpaszoBaHus. CerogHs B IpENoOJaBaHUM XHMHH B OOJIbIICH
CTEIIEHW OTHAETCsl TMPEANOYTEeHUE IPAKTUYECKOM KOMIIOHEHTE COJep)KaHus OOydeHHs,
OPHEHTHPOBAaHHOW Ha TIOATOTOBKY BBINYCKHUKAa 0011e00pa3oBaTeNbHON  OpraHu3alui,
BIIAJICIONIIEr0 HE HAOOpPOM 3HAaHWH, a (PYHKIIMOHAIHLHON TPAaMOTHOCTBIO, TO €CTh CIOCO0AMU U
YMEHUSMU aKTHBHOTO TOJYYEHUs 3HAHUW U MPUMEHEHUS WX B PEaJbHON KU3HH JUIS PEHICHUS
MPaKTUYECKUX 3a/1ay.

B cBs3M Cc 9THM mpu U3ydEHUH TMpeaMeTa «XUMHS» JOMUHHUpYIOIIee 3HaYCHHE
MPUOOPETAIOT TaKKE LIENH U 3a]]a4H, KakK:

aganTanus  oOydYalomMxcsi K  YCIOBHSM  JUHAMHUYHO  Pa3BUBAIOLIErocs  MHpa,
(hopMHUpPOBAaHHE WHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa3oBaHMUIO,
COTPYJHUYECTBY, CaMOCTOSITEJIbHOMY MPHUHITHIO TPAMOTHBIX pEIIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYALUsIX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHECHHEM;

dbopMupoBaHue y OOYyYarOUIMXCS KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIHM ),
UMEIOIIMX YHUBEPCAIbHOE 3HAUCHHE I Pa3IMYHBIX BUAOB ACATEILHOCTH: PEUICHHS MPOOeM,
NoKMCKa, aHalm3a W 00paboTkM WHQPOpPMAIUKU, HEOOXOIUMBIX JUISi IMPUOOPETEHUS OIbITA
JesITebHOCTH, KOTOpasi 3aHUMaeT Ba)KHOE MECTO B MO3HAHWU XMMHUH, a TAKKe NI OIEHKHU C
MO3UIINI KOJIOTUYECKON OE30MacHOCTH XapaKTepa BIMSHUS BELIECTB U XUMHUECKUX ITPOIIECCOB
Ha OpPraHu3M YeJIOBEKa U MPUPOTHYIO CPENY;

pa3BUTHE TIO3HABATENbHBIX WHTEPECOB, HMHTEIUIEKTYaJ bHBIX U TBOPUYECKUX CIOCOOHOCTEH
00y4arommxcs: CHOCOOHOCTH CaMOCTOSITENIbHO MpPHOOpeTaTh HOBbIE 3HAHUA IO XUMHHM B
COOTBETCTBHMHU C )KM3HEHHBIMHU MOTPEOHOCTAMH, HCIIOJIb30BATh COBpEMEHHbIE HH(OPMaIIOHHBIE
TEXHOJIOTUHU IS IOMCKA U aHalIn3a y4eOHOH U HayYHO-MTONYJIIpHON MHPOPMAIIMU XUMHYECKOT 0
COoZIepXKaHUS;



dbopMupoBaHUE U pa3BUTHE Y 00y4YarOLIUXCs ACCOLIUATUBHOIO M JIOTHYECKOTO MBIIIICHHUS,
HaOJII0/IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBbI, B
YaCTHOCTH, MU IUTAHUPOBAHUM U TIPOBEACHUU XMMHUECKOI0 IKCIEPUMEHTA;

BOCIIUTAaHUE Yy oOOy4arommxcsd YOSKIEHHOCTM B TyMAaHMCTHYECKOH HaIpaBJIEHHOCTU
XUMHUM, €€ BaXHOM poim B  peumieHUuH IJI00albHBIX MpoOJieM  pPalUOHAIBHOIO
MIPUPOJIOTIONB30BAHMS, TOMOJHEHUSI IHEPreTHUECKUX PECYpPCOB U COXpPAaHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAaHHS HEOOXOAMMOCTH OEpeKHOr0 OTHOUIEHHS K MpPHUPOJE U CBOEMY
3JI0POBBIO, a TAaKXKe MPUOOPETEHHsI OMbITA MCIOJIb30BAHMS MOMYYCHHBIX 3HAHUU JJISI IPUHATHS
I'PaMOTHBIX PELICHUN B CUTYallUsAX, CBSI3aHHBIX C XUMHUECKUMH SBJICHUSIMHU.

B yuebHOM 1utaHe cpenHero oOmiero oOpa3oBaHMs MpeaMET « XUMHs» 0a30BOTO ypOBHS
BXOJ/IUT B COCTaB IPEeIMETHOMH 001acTi «ECTecTBEHH 0-HaY4YHbIE TPEIMETHI.

OO01ee 4yKcio 4acoB, OTBEAEHHBIX JUIS M3YYEHHUS XMMHHU, Ha 0a30BOM YPOBHE CPEIHETO
obmrero obpazoBaHus, cocraBisier 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Hemeno), B 11
kiacce — 34 yaca (1 yac B Hezeno).

COILEPXKXAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHMYeCKOM XUMUH

[Ipenmer opraHM4YecKoil XMMUU: €€ BOBHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B MOIYYECHUU
HOBBIX BEILIECTB U MaTepuasoB. Teopus cTpoeHUs: opraHndeckux coenunenunii A. M. bytneposa,
e€ oOCHOBHbIC TMOJOXKeHUs. CTpyKTypHbIE (OPMYJIBI OpPraHUYECKUX BEHIECTB. [ oMoorus,
n3oMepusi. XMMHYECKas CBSI3b B OPraHUYECKUX COCAMHEHUAX — OJJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o  kiaccuukanmuu  OpraHWYECKMX  BemecTB. HomeHkmaTypa
OPraHMYECKUX COCNUHEHWH (CHCTEMaTH4ecKas) W TpHUBUAJIbHBIC HA3BaHMS BaKHEUIINX
MpeACTaBUTENEH KJIACCOB OPraHUYECKUX BEILIECTB.

OKCIepuMEHTaIbHbIE METObl M3YyUYEHUSI BEIIECTB M MX MPEBPAIICHUI: O3HAKOMJIEHUE C
oOpa3mamMu OpraHMYeCKHX BEIIECTB W MaTepUalaMHd Ha WX OCHOBE, MOJCIMPOBAHHE MOIEKYI
OPraHMYEeCKUX BEIIECTB, HAOJIOJIECHUE W ONHCAHHE JIEMOHCTPALlMOHHBIX OMNBITOB IO
MIPEBPAIICHUIO OPraHUYECKUX BEIIECTB MTPU HArpeBaHUM (TUIaBJICHHE, OOYTIIMBAHKE U TOPEHUE).

YrieBoaopoanl

AJKaHBl: COCTaB U CTPOCHHME, T'OMOJIOTMYECKUMH psaa. MeraH M 3TaH — NpocTeHIne
MPEICTABUTENN AJIKAHOB: (PU3MYECKHEe W XHMHUYECKHE CBOHCTBAa (peakUuM 3aMelIeHUs |
rOpeHus1), HaXOXKJACHHUE B ITPUPOJIE, TOITYUEHUE U TIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psAll. DTUJIEH U MPOINUJIEH — MpPOCTEUIIne
IpPEACTaBUTENN alKEeHOB: (HU3MYECKHME U XUMUYECKHE CBOWCTBA (peakuuu THAPHPOBAHUS,
rajoreHMpoBaHusl, TUAPATALUHI, OKUCIICHUS U TOJIUMEPU3ALIUN ), IOJTyYEHUE U IPUMEHEHUE.

Anxanuensl: OytagueH-1,3 u merunOyramueH-1,3: cTpoeHHE, BaKHEHUIINE XUMHYCCKHE
cBoiicTBa (peakuus nonuMmepusanun). [loayuyeHne CHHTETHYECKOro KayuyyKa U pe3uHBI.

AJNKUHBL: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psaA. ALETUleH —
MPOCTEHIIINI MPECTABUTEIb AIKHHOB: COCTaB, CTpOEHUE, PU3NUECKHEe U XUMHYECKUE CBOMCTBA
(peakuu TUIPUPOBAHMS, TAJTOTEHUPOBAHUS, TUAPATAIINN, TOPSHHUSI ), TTOJIyYE€HUE U IPUMCHEHHE.

Apenbl. benson: cocraB, crpoeHHe, (U3NUECKHE M XUMHYECKHE CBOWCTBA (peakiuu
rajJOreHupPOBAaHMUs] W HHUTPOBAHUs), TOJYYEHHUE M TpPUMEHEHHE. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ce0lUcmea (Peaxkyuu 2ai02eHUpo8anus U HUMpo8anus), noayueHue u



npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXAY YIVIEBOAOPOJAMH,
MIPUHAJIEKAIIMMHU K pa3JIMYHbIM KJlaccaM.

[TpupoHble UCTOUHUKHU YrieBOIOpoAoB. [IpupoaHblil ra3 U MOMyTHbIE HEPTSIHBIEC Ta3bl.
Hebts u e€ mnpoucxoxaenue. Crnocobbl mnepepaboTKu HedTU: MEperoHkKa, KPEeKUHT
(TepMHuUecKUii, KaTaauTU4Yeckuil), nuponus. [IpoaykTsl nepepaboTku HEPTH, UX IPUM EHEHUE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrojb U MPOayKTHI €ro nepepadoTKu.

OKcrepuMeHTaJIbHbIE METO/Ibl U3yUEHHUsS BEIIECTB M UX MPEBpPALICHHUI: 03HAKOMIIEHUE C
oOpa3iamu IiactMacce, KaydykoB M pe3uHbl, Komnekinu «Hedts» u «Yronsy, MmoaenupoBanue
MOJIEKYJ YTJEBOAOPOAOB M TaJOr€HONPOM3BOJHBIX, IPOBEIECHUE NPAKTUUYECKONH DPabOTHI:
MOJTyY€HHE STUJIEHA U U3YUEHUE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluncnennus 1o ypaBHEHMIO XUMHUYECKOW peakuuu (Macchl, 0ObéMa, KOJIMYECTBA
HCXO/JHOTO BEIECTBA WJIM IMPOJAYKTa PEAKIMH IO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJTHOTO U3 UCXO/HBIX BEIECTB UM MPOAYKTOB PEAKIIUH).

Kucsopoacoaepxamme oprannyeckue coeimHeHNs

[IpenenbHble OAHOATOMHBIE CHMPTHL. MeTaHOA M 3TaHON: CTPOEHHE, (PU3MUYECKHE U
XMMHUYECKUE CBOMCTBA (PEaKkLMM C aKTUBHBIMM METAJIAMH, TajJOr€HOBONOPOAAMM, F'OPEHUE),
npuMeHeHue. BolopoaHble CBsA3M MEXIy MOJIEKYyJIaMU CIUPTOB. JlelCcTBUE METaHOJIA U 3TaHOJIA
Ha OpraHu3M 4eJIOBEKA.

MHoOroaTomMHble CHOUPTHL. OTWIEHIJIMKOIb M TJIMLEPUH: CTpPOEHHE, (PU3UUYECKHE U
XMMHUYECKUE CBOICTBA (B3aUMOIEHCTBUE CO LIEIOUYHBIMHA METAJIJIAMU, KaueCTBEHHAas peakius Ha
MHOr0oaToMHble cnupThbl). [leificTBe Ha opraHu3Mm uenoBeka. [IpumeHeHue riMuepuHa WU
STUJICHTJIUKOJISL.

®deHon: CTpOEHUE MOJIEKYJbl, (U3NYECKHE W XMMHMYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue penona.

Anpnerusipl M Kemousvl. DopMaNbIErui, aneTalpAerul: CTpoeHHe, (U3NYECKUue U
XUMHUYECKHE CBOMCTBA (pEaKIUU OKHMCIEHHUS M BOCCTAHOBJICHMS, Kaue€CTBEHHBbIE pEaKIUN),
MIOJTyYeHHE U TPUMEHEHUE.

OIHOOCHOBHBIC MpPEENbHBIE KapOOHOBBIE KHCIOTH. MypaBbHHAS U YKCYCHASI KUCIOTHI:
cTpoeHne, puzndeckue u XMMHUYECKHEe CBOMCTBA (CBOMCTBA, O0IIME IS KJlacca KUCIIOT, PEaKIus
sTepuuKanum), TONydyeHHe u mpuMeHeHue. CTeapuHOBas W OJIGMHOBAs KHCIOTHI Kak
IPEACTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MbUIa KaKk COJM BBICIIMX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIee JEHCTBUE.

Crnoxuble 3QuUpbl Kak MPOU3BOAHBIE KaPOOHOBBIX KUCIOT. I MAPOIU3 CIOKHBIX 3PHUPOB.
Kupsl. ['naponus xupos. [Ipumenenue xxupoB. buonornueckas posb KUpOB.

VYraeBoasl: cocTaB, Kiaaccu(uKkanus yrieBoaoB (MOHO-, M- U Moaucaxapubl). [moko3a —
IPOCTEUIINIT MOHOCAXapul: OCOOCHHOCTH CTPOEHUS MOJIEKYNbI, (PU3MYECKHEe U XUMUYECKUE
cBoiicTBa (B3ammopeiictBue ¢ runpokcugoMm wmenu(ll), okucieHne amMmMuayHBIM PAcTBOPOM
okcuga cepebpa(l), BoccraHoBIEHHE, OpOXKEHHME TIIIOKO3bI), HAXOXKICHHUE B TMPHPOJE,
npuMeHeHue, ononornyeckas posib. DorocurTe3. DpyKkTo3a Kak U30MeEp TITFOKO3HI.

Kpaxman u nemnono3a kak npupojHbie nojaumepsl. CTpoeHne Kpaxmajaa U LEIH0JI03bI.
dusnueckre 1 XMMUYECKUe CBOWCTBA KpaxMalia (THAPOIIN3, KaueCTBEHHAs peaKklus ¢ MO OM).

OKCIepUMEeHTaJIbHbIE METOJbl M3YYEHHUs BEIIEeCTB M HUX MPEBpallleHUui: MpOBEIEHHE,
HaOJIIO/IEHNEe W ONMHUCAHHWE JEMOHCTPAlMOHHBIX OIBITOB: T'OPEHHE CIUPTOB, KauyeCTBEHHBIC
peakuuu OAHOATOMHBIX CHHUPTOB (OKMcIeHue sTaHosna okcujaom wmenu(ll)), MHOroaToMHBIX
cnupToB (B3auMojeicTBue rmuepuHa ¢ ruapokcuaom meau(lIl)), ampaernnoB (okucieHue



aMMMa4yHbIM pacTBOpoM okcuzpa cepedbpa(l) m ruapoxkcunom Mmeau(Il), B3aumoneiictBue
Kpaxmaja C HWOJIOM), NPOBEICHHE IPAKTHYECKON pabOThI: CBOMCTBA pacTBOpa yKCYCHOU
KHCIIOTBI.

Pacuérnsie 3anaun.

Bbluncnenus o ypaBHEHMIO XUMHUYECKOW peakuuu (Macchl, 00b&Ma, KOJIMYEeCTBa
HCXO/HOTO BEIleCTBAa WJIM IMPOJAYKTa PEAKIMH IO H3BECTHBIM Macce, 00BEMY, KOJINYECTBY
OJTHOT'O M3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIUN).

AzoTcoaepxalie opraHu4eckue COeIMHEHMS.

AMHMHOKUCIIOTBI Kak aM(OTepHbIE OpraHudeckue coequHeHus. Dusmuueckue u
XMMHMUYECKHE CBOWCTBA AMHUHOKHCIOT (Ha IpuUMepe TiIuiuHa). buomornueckoe 3HaueHHE
aMuHOKHCIOT. [lenTuab.

benku kak mpuUpoaHbIE BBICOKOMOJEKYJISIpHbIE cOoeAMHEHus. llepBuuHas, BTOpUYHas U
TpeTHYHasi CTPYKTypa OenkoB. XUMHUECKHE CBOWCTBA OENKOB: THAPOIN3, JEHATyparus,
Ka4eCTBEHHbIE PEaKLIUU Ha OEIKu.

OKCHepuMeHTa bHble METOJbl M3yY€HMs BEINECTB M UX IpeBpalleHuil: HaOiofeHue u
OIIMCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JeHaTypalusi OEIKOB IpU HarpeBaHWM, LIBETHbIE
peaxiuu OeIKoB.

BbicokoMo1eKyJIsIDHBIE COEIHHEHU

OCHOBHBIE TOHATHS XMMHMM BBICOKOMOJIEKYJISIPDHBIX COEAMHEHMN: MOHOMED, IOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJUMEPHU3alUH, CpEIHsAs MOJEeKyJsipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUH — MOJMMEPU3aLiHsl U IOJTUKOHACHCALIHS.

OKCIEPUMEHTAIBHBIE METO/bI NU3YyUYEHHsI BEIIECTB U MX IPEBPALLECHUN: O3HAKOMIIEHHE C
o0pa3uamMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaY4yKOB.

MexnpenaMeTHbIE CBS3H.

Peanuzanms MeXIpeAMETHBIX CBSI3€W NPU M3YyYEHUH opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISICTCA Yepe3 MHCIIOJIb30BaHHE KaK OOLIMX eCTECTBEHHO-HAYYHBIX IOHATUH, TaKk M
MIOHSTUH, SABJISIOIIMXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOume ecTecTBEHHO-HAYYHbIC TOHSTUSA: SBICHHE, HAay4HbIH (aKT, THIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, Kiaccu(uKauus, MEpPUOJUYHOCTb, HAONIOIEHUE, HU3MEPEHHUE,
JKCIIEPUMEHT, MOJICJINPOBAHUE.

dusuka: MaTepusi, YHEPrus, Macca, aTOM, MEKTPOH, MOJIEKYJIa, JHEPT€TUUECKUI YPOBEHb,
BEILIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHME BELeCcTBA, (U3NYECKUE BEIUYMHBI U €AUHUIIBI
UX U3MEPEHMUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BELIECTB B OpraHusMe, (OTOCHUHTES,
OMOJIOrMYECKU aKTUBHbIE BellecTBa (O€JIKU, YIIIeBOIbI, )KUPbI, (PEepMEHTHI).

['eorpacusi: MUHEpaIbl, TOPHBIE ITOPOABI, [10JIE3HbIE UCKOIIAEMbl€, TOIJIMBO, PECYPCHI.

TexHoJIorus: NUILEBbIE IPOAYKTHI, OCHOBBI PALlMOHATIBHOIO IUTAHUS, MOKOIIME CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHUYECKHE TIPENapaThl, MaTEPHANIbl U3 UCKYCCTBEHHBIX MU CHUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI XHMHH

XuMuueckuii 3ieMeHT. AToM. Sapo artoma, H30TONBL. JEKTPOHHAas 000J0YKa.
DOHepreTuueckrue YpoBHH, MOAYPOBHU. ATOMHBIE OpOMTalH, S-, p-, d- anemMeHTsl. OcoOeHHOCTH
pacrpeznesieHust 3JIEKTPOHOB MO OpPOUTAJIAIM B aToMax 3JIEMEHTOB IIE€PBBIX YETBHIPEX MEPHOMAOB.
DneKTpoHHas KOH(UTypaIys aTOMOB.



Ilepuognueckuii 3axkoH u Ilepuommueckass cucremMa Xumuueckux siemeHToB . U.
MenpaeneeBa. CBsA3b MEPUOIMYECKOrOo 3akoHa U I[lepHoanyueckoil CHCTEMBI XUMUYECKUX
anemenToB J[. M. MenneneeBa ¢ COBPEMEHHONW TEOpUEH CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS! CBOMCTB XUMHUYECKUX IJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB
10 TPYIIIaM U MeproaaM. 3HAa4eHU e NEPUOAUYECKOro 3aKOHa B PA3BUTUH HAYKH.

CrtpoeHne BemecTBa. XHMHYECKas CBs3b. BHIBI XUMHUYECKOW CBsI3M (KOBaJICHTHAs
HEMOoJIIpHAsT W TIOJIIpHAsi, MOHHAs, METaJIM4ecKas). MexaHu3Mbl 00pa30BaHUsS KOBAJCHTHOU
XMUMHYECKO CB3U (OOMEHHBIM W JOHOPHO-aKIENTOpHBIN). BogoponHas cBsi3b. BameHTHOCTS.
DnexkTpooTpuaTeabHOCTh. CTeneHb OKUCIeH . FIOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOT'O CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa
BeI[eCTBA. THIBI KPUCTAJUIMUECKHX PEIIETOK. 3aBUCHUMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON PELIETKU.

ITonsiTre 0 nucnepcHbIX cucreMax. McTHHHBIE M KOJUIOMAHBIE PAaCTBOpLIL. MaccoBast A0
BELIECTBA B PACTBOPE.

Knaccudukanuss Heopranuueckux coequHeHuil. HoMeHkimaTypa HeOpraHMUYECKUX
BeulecTB. ['eHeTHueckass CBA3b HEOPraHMYECKUX BELIECTB, IMPUHAUIEKAIIUX K pa3IMYHbIM
KJjlaccam.

Xumnueckass peaknus. Knaccuduxamuss XUMHUYECKUX pEaKIHMii B HEOPTaHHUYECKOW H
OpPraHMYECKOM XUMUU. 3aKOH COXPAaHEHHsSI MacChl BEUIECTB, 3aKOH COXPAHEHHUsS U MPEBPAILECHUS
SHEPTUU MPH XUMHUECKUX PEAKIIUIX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iMyHbIX (akTopoB. OOpaTHMBbIE PEAKIIMHU.
Xumuueckoe paBHoBecue. MDakTopbl, BIUAIOIIME HA COCTOSHUE XHMHYECKOTO PAaBHOBECHUS.
[Ipunnun Jle laTense.

OnexrponuTuyeckas aucconuanus. CunbHble W cialble 31eKTponuThl. Cpena BOAHBIX
pacTBOpPOB BENIECTB: KUCJasd, HEUTpabHAasl, NIEJI0YHAs.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.

DKClepUMEeHTAJIbHbIE METO/bl M3Y4YEHHUsl BEIIECTB W UX NPEBpAIICHUN: JEMOHCTpaIus
tabmun «llepuoanueckas cuctema xumudeckux sjemeHToB JI. M. MenneneeBay, u3yueHue
Mojiesie  KPUCTAJUIMYECKUX pemI€éToK, HaOJMI0JeHHe W OINHCAaHHEe JAEMOHCTPALUMOHHBIX H
nabopaTOpPHBIX OMBITOB (pa3ioKEeHHWE MEpPOKCHIa BOIOpPOJAa B MNPHUCYTCTBUHU KaTalu3aTopa,
ONpPENENIEHUE CPEAbl PACTBOPOB BELIECTB C IOMOIIBIO YHHBEPCAIBHOIO MHAMKATOPA, PEaKLUUU
HMOHHOTO OOMEHa), MpOBeIeHHe MpaKkTUYeckol paboTel «BiusHHE pa3nuyHBIX (AKTOPOB Ha
CKOPOCTbh XMMUYECKOM peaKium.

Pacuérnrlie 3amaumn.

PacuéTpl M0 ypaBHEHUSM XMMUYECKUX PEAKIUi, B TOM YHCIIE€ TEPMOXUMUYECKHE PACUETHI,
pacuérsbl ¢ UCIOJIb30BAHUEM ITOHSATHUSL «MAcCcOBasi 1015 BELLIECTBAY.

Heopranuueckas xumusi

Hemeramnbl. Ilonoxenue HemeranmnoB B llepuonuyeckod cucreMe XHUMHUYECKUX
anementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpOEHUs aTOMOB. Pu3NyecKue CBOWCTBa
HEMETAJUIOB. AJUUIOTPOIHS HEMETAJIOB (Ha MpUMepe KUcaopoa, cepsl, hocdopa u yriepoaa).

XUMHUYECKHE CBOWCTBA BAXXHEHIIMX HEMETA/IOB (TalloreHOB, cepbl, a3ota, (ocdopa,
yIiIepoJia U KPEeMHHsI) M UX COCIUHEHUN (OKCUIOB, KHCIOPOACOAECPKAIINX KUCIOT, BOAOPOIHBIX
COCITMHCHHUM ).

[IprumeHeHne Ba)KHEN X HEMETAIIJIOB M UX COCIMHEHUM.

Merannsl. [Tonoxenue meramioB B [lepuoauueckoil cucTeMe XUMHYECKUX 3J1EMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 00O0JIOYEK aToOMOB MeTayuioB. OOmue



¢busnyeckue cpoiicTBa MeTayuioB. CIUIaBbl METANJIOB. DJIEKTPOXUMHUYECKUN Ps HAMpsHKEHUN
METaJLJIOB.

XUMHUUYECKHE CBOWCTBA BAXKHEUINIUX METAJUIOB (HATPUM, KajWi, KaJbIMi, MarHuu,
ATFOMUHUM, IIUHK, XPOM, KEJI€30, MEIb) U UX COCAMHECHHI.

O61mue criocoObl monydeHus Merasuio. [Ipumenenrne MmetamioB B ObITY U TEXHHKE.

OKCIepUMEHTAIbHbIE METOAbl M3YYEHUS BEHIECTB M HX NPEBpALCHUN: H3Y4YEHU €
KOJUTEKITMU «MeTa/ibl W CIUIaBbl», OOpaslloB HEMETA/UIOB, pEHIEHHE SKCIIEPUMEHTAIBHBIX
3aja4, HaOJMIOJEHHWE MW  ONHCaHUE JEeMOHCTPALMOHHBIX UM  JaOOpaTOPHBIX  OIBITOB
(B3aumopeiicTBUEe THUAPOKCUIA ATIOMUHHUSA C PAacTBOpAMU KHCIOT U LIEJNOYEH, KaueCTBEHHBIE
peaKiry Ha KaTHOHBI METAJIOB).

Pacuérnblie 3anaum.

Pacuérel Macchl BemecTBa MM 00BbEMA Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OIHOI'0 M3 YYaCTBYIOIIMX B PEAKIIMM BEIIECTB, pacuéTsl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOILYKTOB PEaKIUH, €CJIU OJHO U3 BEILECTB UMEET MPHUMECH.

XuMus 4 )KM3Hb

Ponie xumuu B o0GecriedeHH SKOJIOTHYECKOM, SJHEPreTHYECKON U MUIIEeBOl 0€30MacHOCTH,
pa3BUTHM MenuLMHBL. [loHSATHE O Hay4yHBIX METOJAaX IIO3HAHUSI BEIIECTB U XMUMHYECKUX
peakuuii.

[IpencraBnenus 00 oOOmMX HAYYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO TOJTYYCHUS
BaKHEHIIMX BELIECTB.

YenoBek B MHUpE BEIIECTB M MaTEpHaJiOB: BAXKHEHIIME CTPOUTEIbHBIE MAaTEpHabl,
KOHCTPYKIMOHHBIE MAaTe€puajbl, KPaCKH, CTEKJIO, KEpamMuKa, MaTepualibl JIsl 3JIEKTPOHUKH,
HaHOMAaTEPUAJIbI, OPraHUYECKIE U MUHEPAIbHBIC yIOOPCHHUS.

XuMHUsL ¥ 3J0pOBbE YEIOBEKA: MPaBWIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuia 0€30MacHOr0 UCITOIB30BAHMS MPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOW KU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MEXNpeaMETHBIX CBA3€H MpH U3y4YeHUU OOLIel M HEOPraHM4YeCKO XUMUU B
11 kmacce ocymiecTBIsSeTCs Yepe3 UCIIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITUH,
TaK U MOHATUM, ABJSIOIIMXCS CUCTEMHBIMU JJIs1 OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT' O
LHKJIA.

OO0mme ecTecTBCHHO-HAYYHBIC TIOHSATHS: HAyYHBIA (aKT, TUMOTEe3a, 3aKOH, TEOpus,
aHalM3,  CHUHTe3,  Kjiaccuukamus,  MEpUOAUYHOCTb,  HaONIOJIEHHE,  OKCIEPHUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®duznka: mMartepus, HEprusi, Macca, aTOM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOH, HM30TOII,
pPaZvoOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYEeCKH YpPOBEHb, BEIIECTBO, TeJI0, 00BEM, arperaTHoe
COCTOSIHME BEIECTBa, (PU3MUECKHE BETMUNUHBI U €AMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kneTtka, OpraHumsM, 3KocucTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAMHUHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOPHBIE TOPOBI, TOJIE3HBIE UCKOMIAEMbIE, TOILITMBO, PECYPCHI.

TexHosorus: XUMUYEeCKast MPOMBIIIIEHHOCTb, METaJTyprus, MPOU3BOJICTBO
CTPOUTEIBHBIX MaTepHaoB, CEIBCKOXO035I1ICTBEHHOE MIPOU3BOJICTBO, NUIeBas
MPOMBIIIUICHHOCTh, (papmarieBTHUecKasi MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETHUECKUX
NpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pPUAJIOB, 3JEKTPOHHAS MPOMBIILIEHHOCTb,
HAaHOTEXHOJIOTHUH.



INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA TIPOTPAMMBI 11O XUMHUUN
(BA3OBBIM YPOBEHD)
JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBinuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHHS OO0ydaroIUMUCS
[porpamMm CpeaHero obiero odpa3zoBaHHs (JMUYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHo-Meronuyeckoii OCHOBOW i1 pa3pabOTKU IJIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHMUS
MIpOrpamm CpeaHero ooIiero oopazoBaHus sIBISIETCA CUCTEMHO-EATENbHOCTHBIA OJXO/.

B cOOTBETCTBUM C CHCTEMHO-IEATEIbHOCTHBIM MOAXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOGHUS MpeaMeTa «XHMHS» Ha YpPOBHE CpeqHero oOImero oOpa3oBaHUs
BBIJIEJICHBI CIIEAYIOIME COCTABIISAIOLINE:

OCO3HAHHE O00YYAIOIIMMHUCS POCCHUMCKON TpakJIaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOMPEEIIEHUIO;

HaJM4Kre MOTHUBALIUK K 00yYEHHUIO;

IeJIEHANPaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUU JIMYHOCTU HA OCHOBE KIIFOYEBBIX
[EHHOCTEH U MCTOPHUYECKUX TPAIUIIMI 6a30BOI HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaloOLIMXCsl PYKOBOACTBOBATHCS B CBOEU JEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYLIMMHU I[€IOCTHOH CHCTEME XUMHUYECKOIO
o0Opa3oBaHus;

HAJIMYUEe TPAaBOCO3HAHUS SKOJOTMYECKOW KYyIbTYyphl M CIOCOOHOCTM CTaBUTh LENU H
CTPOMTD KU3HEHHbBIE IIJIAHbI.

JIuuHOCTHBIE pE3yJbTaThl OCBOEHHUS IHpeaMeTa «XHUMHs» JOCTUTAlOTCS B E€IUHCTBE
yu4eOHOH U BOCHHUTATEIbHOH JAESITENbHOCTH B COOTBETCTBUM C TI'yMaHHUCTHYECKHMH,
COL[MOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMM M HJi€aJlaMH  POCCHIICKOro
IPa)IaHCKOrO 00IlecTBa, NPUHATHIMM B OOILIECTBE HOpMAaMH U MpaBUIaMU TIOBEACHUS,
CIMOCOOCTBYIOIIMMH IpOIleccaM CaMOIO3HAHUS, CaMOPa3BUTHS U HPABCTBEHHOIO CTaHOBIICHUS
JTUYHOCTH 00YJArOIIUXCS.

JINYHOCTHBIE PE3yNbTaThl OCBOEHUS IpeaMera «XHUMHS» OTPakaloT c(HOpMUPOBAHHOCTD
OIbITa II03HABATEJIBHONM U MPAKTUYECKOW JEATENbHOCTH OOydarolmxcs M0 peaau3aluu
MIPUHATBHIX B OOILIECTBE LIEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpaskaaHCKOro BOCIIUTAHMSA :

OCO3HaHHUS 00YYaIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 0053aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPABOMOPAIKY;

MIPEJICTaBIECHNUs] O COLMAIBbHBIX HOPMax M IPaBWIAX MEXKJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATENbHOCTH MPU CO3IaHUU YUEOHBIX MPOEKTOB,
pelieHuy y4eOHBIX U MTO3HABATEeNbHBIX 3a/1a4, BBIMOIHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMATh U MMPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apryMEHTBI IPYTUX
IIPU aHAJIU3€ Pa3IMYHbIX BUJIOB YUEOHOM NeATENbHOCTH;

2) NaTPMOTHYECKOI0 BOCIIUTAHMA:

[IEHHOCTHOI'O OTHOLIEHHS] K HCTOPUYECKOMY M HAy4YHOMY HACIEIHMI0O OTEYEeCTBEHHOM
XUMUH;

YBa)KEHUS K IPOLECCY TBOpPYECTBa B 0O0JIACTU TEOPUU U MPAKTUYECKOTO INPUMEHEHHS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHMSI HAyKH €CThb Pe3yJbTaT JJIMTENbHBIX HaOJI0JCHUIH,
KpPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX IOMCKOB, [IOCTOSIHHOTO TPY/a YUYEHBIX U MPAKTUKOB;

MHTEpECa M T[I03HABATEJIbHbIX MOTHBOB B IIOJIyUEHUH U TIOCIEAYIOLIEM aHAINU3e
MH(GOPMALIUH O TTEePeIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHON XHUMHUH;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSA:

HPABCTBEHHOI'O CO3HAHMS, TUYECKOIO MOBEICHUS;

CIIOCOOHOCTH  OIIEHWBATh CUTYyalldW, CBSI3aHHBIE C XUMHUYECKUMH SIBJIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEUICHUs, OPUEHTUPYSICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTHY;

TOTOBHOCTH OIICHHMBATh CBOE IMOBEAEHHWE W MOCTYNKHM CBOMX TOBApHUIIEH € MO3UIUN
HPaBCTBEHHBIX U MPABOBHIX HOPM M OCO3HAHHE MOCIEICTBUI ITUX MOCTYIKOB;

4) popMHupoOBaHNS KYJbTYPhI 310POBb:

MOHMMAaHUS [EHHOCTeH 370poBoro M Oe3omacHOro oOpa3a KH3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY H IICUXHYECKOMY 3JI0POBEIO;

COOJIFO/ICHHS TIPaBHUJI 0€30MacHOr0 OOpalleHHsI ¢ BEMIECTBAMH B OBITY, MOBCETHEBHOM
KU3HU U B TPYJOBOH €SI TEIILHOCTH;

MOHUMAaHUs 1EHHOCTH TPaBWI WHAUBUAYAJHBHOTO M KOJUIGKTUBHOTO O€30MacHOro
NOBE/ICHMS B CUTYalUsIX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIOEH;

OCO3HAHUSl TOCIENCTBUM M HENPUSITHS BPEIHBIX MPUBBIUEK (YMOTpeOJIEHUS aiKoroJs,
HapKOTHKOB, KypeHHs1);

5) Tpya10BOro BOCIIMTAHUA:

KOMMYHHUKATUBHOM KOMIETEHTHOCTH B Yy4eOHO-HCCIENOBATENbCKOW JesITeNbHOCTH,
00IIIECTBEHHO MOJIE3HON, TBOPUECKOW U IPYTUX BUIAX JESTEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YyYacTHE€ B PEIICHUH TMPAKTUYECKUX 3a7Jad COIHAIbHOU
HaIpaBJICHHOCTH (B paMKax CBOEro KJiacca, MIKOJIbI);

WHTEpeca K MPaKTUYECKOMY H3y4deHHUIo0 mpodeccuii pa3iuyHOro ponaa, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHHUsI MPEAMETHBIX 3HAHUH 110 XUMUU;

YBa)K€HUS K TPYyLy, JIIOASIM TPYAA U pe3yapTaTaM TPYJAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAMBHUIYaJTIbHON TpaeKTOpPUH OOpa3oBaHU,
Oyayuieil mpodeccun U peanu3anui COOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CTOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 0011IecTBa;

6) 3K0JIOrMYEeCKOro BOCIIMTAHMSI:

9KOJIOTUYECKH TIeTIECO00pa3HOTr0 OTHOMICHHSI K MPHUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emiie;

MOHUMAaHUs TI00aJIBHOr0 XapakTepa HKOJOTHYECKUX MPOoOJeM, BIUSHUS SKOHOMUYECKUX
IPOLECCOB HA COCTOSIHUE NMPUPOJHON U COLIMAIIBHOMN CPeibl;

OCO3HAHUSI HEOOXOIUMOCTH MCIOJb30BAHUS JOCTHXKEHUN XUMUU JIJISl pEIICHHs] BOIPOCOB
palMoOHAIILHOTO ITPUPOI0N0JIb30BAHUS;

AKTUBHOI'O HENpUATUS JACHCTBUM, NMPUHOCAIIUX BPEI OKpPYXKaloLled MPUPOJHOM Cpene,
YMEHHUS TPOTHO3MPOBATh HEOIArONPUATHBIE SKOJOTHYECKHE MOCIEACTBUS MPeIIPHHIMAEMbIX
JIEUCTBUM U NIPEIOTBPALIATh UX;

HaJM4Msl PA3BUTOTO DKOJOTHYECKOTO MBINIJICHHS, JKOJOTHYECKONH KYJIbTYphl, OIBITA
NESITEIPHOCTA  DKOJIOTMYECKOM  HAmpaBlICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS WMH B
MMO3HABATEJIbHONW, KOMMYHUKATHBHON U COIIMAIBHON MPAKTHKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTHUBOCTOSITH UACOIOTHH XeMO(poouH;

7) IEeHHOCTH HAYYHOTO O3HAHMSA:

chOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAaKTHKU;

MOHUMAaHUs CHeuu(UKH XUMHHM KaK HayKd, OCO3HaHHs e€ poilu B (QOpPMHPOBAHHH
paIOHATBHOTO HAYYHOT'O MBIIIUIEHUS, CO3JJaHUH [EJIOCTHOTO MPEACTaBICHUS 00 OKPYXKAIoIIeM



MHUpPE KaK O €IUHCTBE INPUPOABl M YEJIOBEKA, B IIO3HAHUHU INPUPOAHBIX 3aKOHOMEPHOCTEH MU
peleHuy npodJieM COXpaHEHUs IPUPOJHOIO PaBHOBECHSI;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHHU JJII COBPEMEHHON NMBWIM3ALUUA: B €€
T'YMaHUCTUYECKOM HaNpaBJICHHOCTH M Ba)XHOW pOJIM B CO3JaHMM HOBOW 0a3bl MaTepHabHOI
KYJIBTYpbI, PELIEHUN TI100aJbHBIX MPO0JIEM YCTOMUMBOIO pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MHIIEBOM UM SKOJOrMYecKod Oe30MacHOCTH, B Ppa3BUTHUM MEIUIUHBL,
obecreueHnH yCIOBUHM YCIEIIHOTO TPYy/Ja U 3KOJOrH4ecKH KOM(OPTHOM KU3HU KaXJI0TO YJieHa
oO1ecTBa;

€CTECTBEHHO-HAaYy4YHOH TIpaMOTHOCTU: TIOHMMaHHUS CYLIHOCTM METOAOB II03HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HMCIIONb30BaTh MOJIyYaeMble 3HAHUS IS
aHanM3a U OOBSICHEHMS SIBJIGHUM OKPYXKAIOLIEro MUpa M MPOUCXOJANIMX B HEM HM3MEHEHM,
YMEHHUS J1e71aTh 000CHOBAHHbIE 3aKII0YEHHSI HA OCHOBE HAayUHBIX (DAKTOB U UMEIOIINXCS JAHHBIX
C LIEJIBIO TIOJyYEHHS IOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO M CIOJIb30BaTh XUMHUECKUE 3HAHUS JUIs pPelIeHus mpoliieM
B PEaJIbHBIX KU3HEHHBIX CUTyalUsX;

MHTEpeca K MO3HAHMIO U UCCIIE0BATENIbCKON NEATEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpPEpPHIBHOMY OOpPa30BaHUI0 U €aMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMHW 110 XUMHUU B COOTBETCTBUM C IKU3HEHHBIMU
HOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyAa B  Ppa3dUYHbIX cdepax mnpodeccuoHaIbHOM
JEeSATENbHOCTH.

METANPEJIMETHBIE PE3YJIBTATbBI

MertanpenMerHble pe3yabTaThl OCBOEHHS Y4eOHOro mnpeaMera «XUMHUS» Ha YpOBHE
cpemHero oo1ero oopa3oBaHus BKIOYAIOT:

3HayuMble Ui (OPMHUPOBAHUS MHMPOBO33PEHMSI OOyUaAIOIMXCS MEXKIUCIUILUIMHAPHBIE
(MexnpeaMeTHbIe) O0IeHayYHbIe TOHATHS, OTPAXKAIOIUE IETOCTHOCTh HAYYHON KapTUHBI MHpa
U crienu(UKy METOJI0B MO3HAHMSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepHs, BELIECTBO,
SHEPrus, sSBJIEHUE, MPOLECC, CUCTEMa, Hay4YHbIM (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIEI0OBaHNE, HAOMOIeHNE, U3MEPEHUE, SKCIIEPUMEHT U APYyTHe);

yYHUMBEpcajbHble  y4eOHble  JeiicTBUS  (IIO3HABaTElbHbIE,  KOMMYHHKAaTHBHBIE,
perynsTuBHbIe), oOecnednBaronme ¢GopMupoBaHWE (DYHKIMOHATBHOH TI'PaMOTHOCTH U
COL[MAJIbHON KOMIIETEHLUU 00y4aroLXCsl;

CIIOCOOHOCTh ~ OOYYaIOUIMXCS ~ MCIOJIb30BaThb ~ OCBOEHHBIE  MEXIUCLUIUIMHAPHBIC,
MHPOBO33pEHUECKUE 3HAHUSA M YHHUBEpCAJbHbIE YyueOHbIE IEHCTBUS B IO3HABaTEIbHOH M
COLlMaJIbHOM NPAKTHKE.

MeranpeaMmeTHble pe3yJbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAIbHBIMHU Y4E€OHBIMU
II03HABaTEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISITUBHBIMU J1€1 CTBUSMU.

OBgi1aieHHe YHUBEPCATbHBIMH Y4eOHBIMH N03HABATEJIbHBIMH /1€ICTBUSAMU:

1) 6a3oBbIe JOrHYeCcKUe AeHCTBHS:

CaMoOCTOSITENIbHO (OPMYJIUPOBAaTh M aKTyalM3UpOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpHUBaTh;

OlpenensaTh LeNU JeATeNbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUH HX JIOCTHXKEHUS,
COOTHOCHUTH Pe3yJbTaThl IEATEIBHOCTH C TOCTABIEHHBIMU IIEJISIMU;

UCMOJb30BaTh MPU OCBOCHMM 3HAHUNW NPUEMBI JIOTMUECKOTO MBILIUIEHUS — BBIIEIATH
XapaKkTEepHblE TPU3HAKM TNOHATHUM W YCTaHABJIMBATH MX B3aUMOCBS3b, MCIIOJIb30BATH
COOTBETCTBYIOIIME MOHATHS JUIsl OOBSICHEHUS OT/AEIbHBIX (DAKTOB U SIBJICHUH;



BBIOMpATh OCHOBAHUS U KPUTEPUH JIJIS KJIacCU(PUKAIIMY BEIIECTB M XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYMHHO-CIIECTBEHHBIE CBA3U MEXAY U3y4aeMbIMU SBJICHUAMU;

CTPOUTH JIOTUYECKHE pacCyXAeHHUs (MHAYKTUBHbBIC, JE€AYKTUBHBIE, I10 aHaJIOTUN),
BBISIBJISIT 3aKOHOMEPHOCTH U NMPOTHBOPEUUs B paccMaTpUBAeMbIX SBJICHUSX, (POPMYJIHUPOBATH
BBIBOJIbI U 3aKJIIOY EHUS;

NPUMEHSATH B IpoOLecce MO3HAHMS, UCIOJIb3yeMble B XUMUU CHUMBOJIMYECKHE (3HAKOBBIE)
MOJI€JIH, TPe0OPa3OBbIBATh MOAEIbHBIEC IPEACTABICHUS — XUMUYECKHI 3HaK (CHMBOJ) AJIEMEHTA,
XUMu4eckass (GopMmyna, ypaBHEHHE XHMMHUYECKOH peakIMW — TPH PELIeHUH y4eOHBIX
[I03HABATEJIbHBIX M MPAKTHYECKUX 3a/ay, IPUMEHSATh Ha3BaHHBIE MOJEIbHBIE IPEICTaBICHUS
JUIS BBISIBJIEHUS XapaKTEPHBIX MPU3HAKOB N3Y4a€MbIX BEIIECTB M XMMUUECKUX PEAKIIUM.

2) 0a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHSI:

BJIa/IETh OCHOBAaMH METO0B HayYHOT'0 IMO3HAHUS BEILIECTB U XMMHUECKUX pEaKLnii;

bopmMynupoBaTh LEIM M 33JaUd  HCCIEAOBAaHUSA, MCIOIb30BaTh IIOCTABJICHHBIE WU
CaMOCTOSITENIbHO C(OPMYIHUPOBAHHBIE BOMPOCH B KaUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 (OpMUPOBAHUS THIIOTE3bI 110 MTPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYKIECHUM;

BJIQJIETh HAaBBIKAMHU CaMOCTOSITEJIBHOI'O IIJIAHUPOBAHUS U MPOBENECHHUS YYECHHMUECKUX
SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOAOM Ipollecca, CaMOCTOSTENILHO
IPOTHO3UPOBATH €ro pe3yibTaT, (OopMyIupoBaTh O00OOIIEHUS U BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTATOB MCCIEIOBAHUSA, COCTABISITH 0OOCHOBAHHBIA OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YUYEHHYECKOM MCCIIEOBATEIbCKOM U IMPOEKTHON JeATEeNbHOCTH,
MPOSIBIISITH  CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY IIOMCKY METOJOB PpELICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PAa3JIMYHbIX METO/I0B ITO3HAHUSI.

3) padora ¢ uHpopmManueii:

OPHEHTUPOBATLCS B  pa3jJMYHbIX MCTOYHHMKAX HHQopManuu (Hay4HO-NOMYJIsIpHAs
JUTepaTypa XHMMHUYECKOTO COJEp)KaHUs, CIpaBOuYHble Mocolus, pecypcsl VHTepHeTa),
aHaTM3UPOBAaTh MHGOPMAIMIO Ppa3IMYHBIX BHJIOB M (OpPM TPEACTaBICHUS, KPUTUUYECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTE;

(GopMyIMpoOBaTh 3aNpoChl M NPUMEHATh PA3JIMYHBIE METOAbl NPH IOUCKE U OTOOpE
nH(pOpPMaILUU, HEOOXOIUMOM ISl BBINOMHEHUS y4eOHBIX 3a/1a4 ONPEAEIEHHOrO THIIA;

IpUoOpeTaTh OMBIT MCIOJIb30BaHUS MH(YOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOIMH U
pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (hOpMYy IpencTaBieHus WHPOpPMAIK (CXEMBI,
rpaduku, AMarpaMMbl, TaOJIULIbI, PUCYHKH U APYyTHE);

UCMOJb30BaTh HAYYHBIH $3bIK B KadyecTBE CpeNcTBa MpH paboTe ¢ XUMHUYECKOU
uHbopMaIMell: MPUMEHSTh MEXNpeAMeTHbe ((pu3nueckrne W MaTeMaTU4YecKue) 3HaKu U
CHUMBOJIBI, (OPMYJIbI, a00peBUATYPBl, HOMEHKIIATYPY;

UCIOJIb30BaTh U IPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIAJHOCTH.

OBiageHue yHMBepPCaIbHBIMH KOMMYHHKATHBHBIMH AeHCTBUSMM :

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYXAaeMOIl TeMbl B XO/€ Juajora W/win AUCKYCCHH,
BBICKa3bIBaTh HUJEHU, (GOPMYIUPOBATH CBOU IPEAJIOKEHUS OTHOCUTEIBHO BBINOJIHEHUS
MPEAI0KEHHOM 3a/1a4u;

BBICTYNATh C Mpe3eHTallMel pe3ybTaTOB MO3HABATEIbHON NEATEIbHOCTH, MOIY4YEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAaMH IIPU BBINOJIHEHUU XUMHYECKOIO
IKCIIEpUMEHTA, NPAKTUYECKOW paboThl 1O HCCICIOBAaHHIO CBOIMCTB HM3Y4aeMbIX BEIIECTB,



peanu3anuy y4eOHOro IpoekTa M (OPMYJIMPOBATh BBIBOABI IO pe3yjbTaTaM HpPOBEIEHHBIX
UCCJIEZIOBAHUN yTEM COIJIaCOBAaHUS MO3ULMI B X0J1€ 00CYKIEHUSI U 0OMEHAa MHEHUSIMH.

Ogi1aieHHe YHUBEPCATbHBIMH PeryJIATHBHBIMH JeHCTBUSIMH:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYIIECTBJISATH CBOIO IO3HABATENIbHYIO JEATEIbHOCTD,
ormpenensas e€ Leau M 3a7add, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
Mpe/jiaraeMblii alrOpUTM JIEHCTBUI NMpH BBHIMOJIHEHUN YYEOHBIX M HCCIEAOBAaTENbCKUX 3ajad,
BbIOMpaTh Hanbonee 3Qp(HEeKTUBHBIN cOCOO UX peleHus ¢ Y4ETOM MOJYyYeHUsI HOBBIX 3HAHUM O
BEIIECTBAX M XUMUYECKUX PEAKLIMSIX;

OCYLIECTBIATH CAMOKOHTPOJb CBOEH JAEITEIbHOCTH HA OCHOBE CaMOaHaiuu3a |
CaMOOILIEHKH.

NPEAMETHBIE PE3YJIbTATBI
10 KJIACC

ITpenmeTHBIE PE3YAbTATHI OCBOEHUS Kypca «OpraHuueckas XUMHsD OTPakaroT:

C(OPMHUPOBAHHOCTh MPEJICTABICHUA O XUMHYECKOH COCTABISAIOLIEH €CTECTBEHHO-
Hay4YHOM KapTUHBI MHpa, POJM XMMHUU B TO3HAHMU SIBIEHUH HOpUpPOAbl, B (opMuUpoBaHUU
MBIIIJIEHUS M KyJIbTYpbl JMYHOCTH, €€ (YHKIHMOHAJIbHOM I'paMOTHOCTH, HEOOXOAMMOM it
pelIeHus MPAaKTUYECKUX 3a7ad M HKOJOTMUECKHM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY
3I0POBBIO Y IPUPOJTHON Cpee;

BJIAJCHUE CHCTEMOH XMMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATrAOIIHe
MOHATUS (XMMHYECKHUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsl 000JI0YKa aToMa, MOJIEKYJIa, BaJI€HTHOCTb,
ANIEKTPOOTPULIATENBHOCTh, XUMHUYECKasl CBS3b, CTPYyKTypHas ¢opmyna (pa3BépHyTas u
COKpaul€HHasl), MOJb, MOJSIpHAas Macca, MOJSIpHBIH 00BEM, YIJIEpOJIHBIM  CKEJeT,
(GyHKUMOHAbHASL TPYMIA, pajuKall, U30MEpHs, U30MEpbl, TOMOJOIMYECKHI psJ, TOMOJOrH,
YTJ1€BOJ0PO/IbI, KUCIOPOJ U a30TCOAEpKalllue COCAUHEHUS, MOHOMEp, MOJIUMMEDP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOPHS CTPOCHUSI OPTraHUYECKUX
BemectB A. M. bByTiepoBa, 3akOH COXpaHEHHS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH $3BIK XMMHH; MHUPOBO33PEHUECKUE 3HAHUS, JISKAIME B OCHOBE IOHMMAHMS
MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBIICHHUH, (PaKTOJIOTNYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U O€30MaCHOM HUCII0Ib30BAHUM BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U IIPAaKTUYECKON JAeATEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTb YMEHHUH BBIABIATH XapAKTEPHbIE PU3HAKU MOHATUH, yCTaHABIMBATh
UX B3aUMOCBSI3b, UCII0Ib30BaTh COOTBETCTBYIOLIME MOHATHUS IIPU ONMCAHUU COCTABAa, CTPOEHUS U
IpeBpaLIeHui OpraHMYeCKUX COEANHEHUIH;

c(OPMHUPOBAHHOCTh YMEHHUH HCIOJb30BATh XMMUYECKYIO CHUMBOJIMKY JUISI COCTAaBJICHMS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpPHYTOH, COKpall€HHOM) (GopMys OpraHMYecKUX BELeCTB
Y YpaBHEHUI XMMHUYECKUX pEaKIHil, U3roTaBIMBaTh MOJEIM MOJIEKYJ OPraHHYECKHX BEIIECTB
JUISL UJUTFOCTPALIMU UX XMMHYECKOTI'0 ¥ IPOCTPAHCTBEHHOI O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATH NMPUHAJJICKHOCTh U3yYEHHBIX OPraHMYECKHX
BEUIECTB IO HX COCTaBy M CTPOEHHUIO K OIpeneNéHHOMY KiacCy/Tpylnme COEIUHEHHH
(yrmeBomopoabl, KHCIOPOJI U  a30TCOJEp)KAILMe COEIUHEHHs, BBICOKOMOJIEKYIISIPHbIE
COCIMHEHHUs), JaBaTh UM Ha3BaHuUs mo cucrtematudeckoi Homenkinarype (IUPAC), a taxxe
IPUBOJUTh TPUBHAJIbHBIE HA3BaHMS OTJEIbHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMUJIEH,
aleTusIeH, ATUJICHTJIMKONb, TJIHLEepHH, (eHols, (opmanpaeruy, areTaablerui, MypaBbUHAs
KHCJI0Ta, YKCYCHasl KHCIIOTa, OJIEMHOBAas KUCJIOTa, CTEAPUHOBAsI KUCIOTa, TIOK03a, (pPyKTO3a,
KpaxMall, 11eJUII0J103a, TJIUIH);



c(OpPMUPOBAHHOCTh YMEHHUS ONpPENesITh BUIbl XUMHYECKOH CBSI3M B OPraHUYECKUX
COEMUHEHUSIX (OJUHAPHBIE U KPATHEIE);

chOPMHUPOBAHHOCTh YMEHHSI MPUMEHSATH TOJIOKEHUS TEOPHH CTPOCHUSI OpraHUYECKUX
BemectB A. M. BytiepoBa i 00BbsICHEHHsI 3aBUCMMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHUST; 3aKOH COXPAHEHHS MACChI BEIIECTB;

chOpPMHPOBAHHOCT, YMEHHH XapaKTepHU30BaTh COCTaB, CTpoeHUE, QU3HYECKHE U
XUMHUYECKHE CBOMCTBA TUIIUYHBIX MPEICTABUTENCH Pa3IMIHBIX KIACCOB OPTaHMYECKHUX BEIIECTB
(MeraH, JTaH, JTHJICH, NPOMWIEH, ameruiieH, OyTamueH-1,3, metunOyramuen-1,3, OenHsou,
METaHOJ, TaHOJ, DTUJICHTJHNKOJb, TIUIEpUH, (DEHOI, aleTalbAeru, MypaBbUHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmasi, IeUII0JI03a, aMHUHOYKCYCHas KHCIOTa), HILTIOCTPUPOBATD
TeHETHYECKYIO CBA3b MEXAY HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHMUECKHUX PEAKLUU C
HCIOJIb30BAHUEM CTPYKTYPHBIX (POpMYIT;

chOpPMHUPOBAHHOCTh YMEHHUS XapaKTEpPU30BaTh HCTOUYHHKU YTJIEBOAOPOIHOTO ChHIPHS
(ueTh, MPUPOAHBIA Ta3, Yroib), CIOCOOBI UX MNEPepabOTKHM M MPAKTHUYECKOEe I pPUMEHEHHue
IPOIYKTOB IepepaboTKH;

cOpMUPOBAHHOCTh YMEHUI NPOBOIUTH BBIYHMCIEHHUS MO XHUMHYECKUM YPaBHEHHIM
(Macchl, 00b€Ma, KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU IO H3BECTHBIM
Mmacce, 00bEMY, KOIMYECTBY OJHOTO M3 HCXOIHBIX BEUIECTB WU MPOJTYKTOB PEAKIINH);

cOpMUPOBAHHOCTh YMEHUH BJIAJIeTh CUCTEMOM 3HAHHI 00 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHUSI, WCIOJIB3YEMBIX B XUMHUU TPU H3YUYEHUHU BEHIECTB W XUMHUUYECKUX SBJICHUU
(mabmonenue, W3MEpPEHHE, DKCIEPUMEHT, MOACIUPOBAHKE), HCIIOIb30BATh CHCTEMHBIC
XUMHUYECKU € 3HAHUS JUISL IPUHATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsX, CBI3aHHBIX
C BEIIECTBAMH U U X MPUMEHECHHEM;

chOpPMHUPOBAHHOCTh, YMEHHI COOJIIOIATh TPaBWIa MOJIB30BAHUS XMMHYECKOW MOCYI0N U
nabopaTOpHBIM 000PYIOBAHUEM, a TAKXKE TIpaBuiIa OOpalieHus ¢ BEIMIeCTBAMU B COOTBETCTBUH C
WHCTPYKITUSMU TI0 BBITIOTHEHHIO JJAOOPATOPHBIX XUMHUYECKHUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBHIMOJIHATH XUMUYECKHH OKCIIEPUMEHT
(mpeBpaleHusi OPraHMYEeCKUX BELISCTB MPU HATPEBAHUU, MOJTYyYEHUE ITUIIEHA U U3YYCHHE €ro
CBOMCTB, KauyeCTBEHHbIE pEAKIMU OPraHWYECKUX BEUIECTB, JEHATypalus OEIKOB MpH
HarpeBaHuM, I[BETHBIC PEAKIMU OEJIKOB) B COOTBETCTBUHU C MPABHIAMHU TEXHUKH 0€30MacCHOCTH
npu 0OpaleHUuu C BEIIECTBAMH U JIAOOPATOPHBIM O0OPYAOBAHUEM, MPEACTABIATh PE3YJIbTaTh
XMMHUYECKOTO SKCIIepHUMEHTa B (OpMe 3alucu YpaBHEHHH COOTBETCTBYIOIIMX peakuuil u
(dbopMyTpOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIU3UPOBATh XUMHUYECKYI0 HH(POPMAIHIO,
NOJy4aeMylo U3 pa3HbIX UCTOYHHKOB (CpencTBa MaccoBoi nHpopmauu, UHTepHET U APYTUX);

cOpMUPOBAHHOCTh YMEHHH COOJIOAATh MpaBHJIa JKOJOTMYECKH IIeIecO00pa3sHOro
HoBeJeHUsI B OBITY M TPYIAOBOM MAESITENPHOCTH B MLEISAX COXPAHEHHUS CBOETO 3M0POBBS U
OKpYXaloleld MPUPOIHONU Cpeabl, OCO3HABATH OMACHOCTb BO3/JCHCTBHUS HAa >KHBBIC OPraHU3MBI
ONpeAeNEHHBIX OPraHUYeCKUX BEIHIeCTB, MOHMMAas cmbicn mnokazatens [IJIK, moscusats Ha
MpUMeEpax CcrocoObl YMEHBIIEHUS U MPEIOTBPAIICHHUS UX BPEIHOTO BO3ACHCTBUSA HA OPraHU3M
YEIIOBEKa;

JUIsT 00YyYaroOIIUXCsl C OrpaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbSI: YMEHUE MPUMEHSTH
3HaHUSI 00 OCHOBHBIX JIOCTYMHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SIBJICHUI;

JUIA  CIEeNBIX W CIA0OBHAAIMIMX OOYYAIOUIMXCS: YMEHHE HCIIONb30BaTh pelbedHO-
TOYEUHYIO cHcTeMy oOo3HaueHui JI. bpaiins mist 3anucu XuMudeckux Gopmy.



11 KUIIACC

[IpenmeTHpie pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHWYecKass XUMUS
OTpaXkaror:

chOPMHUPOBAHHOCTh TMPEJACTABICHUN: O XUMHUYECKOW COCTaBJIAIONIEH €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpPA, POJIM XUMHUU B TO3HAHHWM SIBJICHUM NPUPOABI, B (HOPMHPOBAHUH
MBIIUICHUS W KyJIbTYpbl JUYHOCTH, €€ (DYHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOIUMOW IS
pEeIICHHS] TPAKTHYECKUX 3a7a4 M OSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBIO Y IIPUPOJHON CPEAE;

BJIQJICHUE CHCTEMOM XMUMHUYECKHMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJATarolIne
MOHATHS (XMMUYECKUM IIEMEHT, aTOM, HU30TOIl, S-, p-, d- 3JIEKTPOHHbIE OpOUTAIN aTOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIH O00BEM, Bal€HTHOCTb, JJIEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XHMMHYecKass CBsS3b (KOBaJEHTHas, HWOHHAs, MeETaJlyIMueckasi, BOJOpPOAHAs),
KpUCTaJUIMYECKasi  pemérka, THUIbl XUMUYECKMX  pPEaKIud, pacTBOp, DJIEKTPOJHUTHI,
HERJIEKTPOJIMTHI, SJIEKTPOJIMTUYECKAST JUCCOLMALUS, OKUCIUTEIb, BOCCTAHOBUTENIb, CKOPOCTH
XMMHUYECKOM  peakluuu, XUMHUYECKOe paBHOBECHE); TEOpPUHM M  3aKOHBl  (Teopus
JJIEKTPOJIMTHYECKON Juccoumanuy, nepuonuueckuii 3akoH JI. M. MenneneeBa, 3akoH
COXpaHEHHUS] MACChl BEIIECTB, 3aKOH COXpPAaHEHHUs M IMPEBPAIIEHHS SHEPrUU IPU XUMHYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XMUMHUH, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeKallMe B OCHOBE IOHMMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XUMMUYECKUX SIBJICHUH,
(haKTOJIOrMYECKHE CBEACHHUS O CBOMCTBAX, COCTaBE, MOJYYEHUU U 0€30MaCHOM HCHOJIb30BAHUH
BOKHEUIIINX HEOPTaHMUECKHUX BEIIECTB B OBITY U MPAKTHUECKON JeATEILHOCTH YEJIOBEKA;

chOpPMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHBIC MPU3HAKH MOHATHH, YCTAaHABINBATDH
HUX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IMOHSTHS MPH ONMCAHUU HEOPraHUYECKUX
BEILECTB U UX MIPEBPALLEHUN;

cOpPMHPOBAHHOCTh YMEHHH HCIIOJIH30BATh XMMHYECKYI0 CHMBOJIMKY JJISI COCTABJICHUS
dbopMyn BelIeCTB W ypaBHEHHH XHUMHUYECKHX pPEaKIHi, CHCTEeMAaTUYECKyI0 HOMEHKIATYpy
(IUPAC) u TpuBHalbHbIE HAa3BaHMS OTIEIbHBIX HEOPraHUYECKHX BEUIECTB (yrapHblii ras,
YIIEKUCIbIN ra3, aMMHakK, raméHas W3BECTh, Herami€Has H3BECTb, MUTbEBas COJA, MUPHUT U
Jpyrue);

c(hOpPMHUPOBAHHOCTh YMEHUN OMPEIEATh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHYECKOM CBsI3U (KOBaJICHTHAsI, MOHHAS,
METAaJUINYeCKasi, BOJAOPOJHAsA) B COCAMHEHUSAX, TUI KPUCTAIIIMYECKOM PEHmIETKH KOHKPETHOIO
BEUIECTBA (aTOMHAs, MOJIEKYJISIpHAsi, MOHHAs, METAJJIMYEcKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEIMHEHMUIA;

cOpMUPOBAHHOCTh YMEHHH yCTaHaBIMBATh NMPHUHAAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTaBY K OIpeNenéHHOMY KJIaccy/TpyIie cCOeAMHEHUH (ITPOCThIe BeIecTBa — METAJUIbI U
HEMETaJUIbl, OKCUJIbI, OCHOBAHUS, KUCIOTHI, aM(pOTEepHbIE THIPOKCUIBI, COJIN);

chOpPMHPOBAHHOCT, yMEHUN pPACKPBIBATh CMBICI Tepuogudeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPUPOBATh €r0  CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTHYECKYIO (PyHKIUY;

chOpPMHUPOBAHHOCT, YMEHUW  XapaKTepuU30BaTh JIIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 nepuonos [leprnonnueckoi cucTreMbl XUMUYECKHX A1eMeHTOB [[. M.
MenpeneeBa, WCHONB3YSl TOHATUS «S-, P-, d-DJIEKTPOHHBIC OPOUTAINY», «IHEPrETHUYCCKUE
YPOBHHU», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMHUYECKHX DJIEMEHTOB U HUX
COEIMHEHHUH 0 nepuojam U rpymnmnam [lepuoandeckoi CUCTeEMbl XUMUYECKUX daeMeHToB [[. U.
Menpaeneena;



cOpPMUPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBA HEOPraHWYECKUX BEILECTB pa3IMYHBIX KJIaCCOB, MOATBEP)KIATh CYIECTBOBAaHUE
IFEHETUYECKOW CBSI3M MEXAYy HEOPraHWYeCKUMHU BELIECTBAMH C IOMOIIBIO YpaBHEHHM
COOTBETCTBYIOIMX XUMHUECKUX PEAKLIU;

c(OpPMUPOBAHHOCTh YMEHMs KJIacCU(UUIUPOBATH XMMHUYECKUE PEAKLUU [0 Pa3IMuHbIM
npu3HakaM (YUCIy W COCTaBy pPEarupyroIIMX BEIIECTB, TENJIOBOMY J(PQEeKTy peakiuw,
M3MEHEHUIO CTeNeHeN OKUCIICHUS IEMEHTOB, 00paTUMOCTH PEaKINK, yHaCTHIO KaTaau3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTABIATh YPABHEHUS PEAKIIMA PA3NMUYHBIX THUIIOB, IMOJHBIC
U COKpalI€HHbIE YpaBHEHUs peaKkIuii MOHHOTO OOMeHa, yYUThIBasi YCIIOBHUS, MPU KOTOPBIX 3TU
peaKuuu UAyT 10 KOHIA;

chOpPMHUPOBAHHOCT, YMEHUW MPOBOJIUTH PEAKIMH, MOATBEPKAAOUIME KaueCTBEHHBII
COCTaB pa3IMYHBIX HEOPraHMYECKHX BEIECTB, pACIO3HABAaTh ONBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOILIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

cOpMUPOBAHHOCTh YMEHHH pacKpbIBaTh CYIIHOCTb OKHCIHTEIbHO-BOCCTAHOBUTEIHLHBIX
peaKIHii MoCpeCTBOM COCTABIICHUS JIEKTPOHHOT 0 OajaHca TUX PEeaKIuii;

cOpMUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PEaKIMH OT
pa3nuyHBIX ()AKTOPOB; XapaKTep CMEIICHUS XUMHYECKOTO pPAaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3nerictBus (npunnun Jle [arense);

cOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XWMHUYECKHE MPOIECCHI, JIeXKallue B
OCHOBE IPOMBIIUIEHHOT O TIOJYyYEHHs] CEPHOM KUCIIOThI, aMMHaKa, a Takke chopMUPOBAaHHOCTh
npeacTaBiIeHUd 00 OOIMX HAy4YHBIX NPUHIUIAX U SKOJOIMYECKHX IpoOsieMax XUMHUYECKOTro
IIPOU3BO/JICTBA;

cOpPMUPOBAHHOCTh YMEHHUI NPOBOJIUTH BBIYUCIEHHUS C HCHOJb30BAHUEM MOHSITUS
«MaccoBasi J0Js BELIECTBA B pPAacTBOpE», OOBEMHBIX OTHOIICHUH Ia30B MPU XUMHUYECKHX
peakIusaX, Macchl BEIlecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BeEIlleCTBA, Macce
Wi 00bEMY OHOTO M3 YYACTBYIOUIMX B PEAKIMH BEIIECTB, TEIIOBOro d(ddekTa peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MacChl BEIIECTB, MPEBPAILEHUS U COXPAaHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUH COOJIIO/IaTh MPAaBWJIA MOJIb30BAHUS XUMHUYECKOM MOCynoi u
71a00paTOpHBIM 000PYIOBAaHUEM, & TAK)KE MpaBUiIa OOPALEHHs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSMU IO BBIMOJIHEHHUIO JAOOPATOPHBIX XUMUUECKUX OINBITOB;

chOpPMHUPOBAHHOCT, YMEHUHN IUTAHMUPOBATh M BBIMOJHIATH XUMHYECKHUH HSKCIIEPUMEHT
(paznoxxeHue NEpoKCHAAa BOAOpPOAA B MPUCYTCTBUU KaTajau3aTopa, OIpelesIeHue Cpeasbl
pPacTBOPOB BEUIECTB C MOMOIIbIO YHUBEPCAILHOTO UHIUKATOPA, BIMAHNE PA3NUYHBIX (PaKTOPOB
Ha CKOpPOCTh XMMMYECKOH peaklMH, peakIMH HOHHOrO0 OOMeHa, KayeCTBEHHbIE peaKlUHU Ha
cyabdaT-, kKapOOHaAT- U XJOPHU-aHUOHBI, HA KaTHOH aMMOHHS, PELICHHE SKCIEPUMEHTaTbHBIX
3amau o temaM «Mertamie» u «Hemeramiby) B COOTBETCTBUM C NPAaBUIAMH TEXHUKU
0e30IacHOCTH MIPHU OOPAIEHUH C BEIIECTBAMU U J1a00paTOpHBIM 000PYyI0BAaHUEM, IIPEICTABIATh
pe3ysibTaThl XMMHUYECKOIO0 JKCIEpUMEHTa B (OpMEe 3alHuCU YpPaBHEHHUH COOTBETCTBYIOLIUX
peakiuii 1 GopMyaMpoBaTh BHIBOABI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTHUECKU AHAIU3UPOBATh XUMHUYECKYI0 HH(POPMAIHIO,
MOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpencTBa MaccoBOM KOMMYyHUKaluu, HHTepHeT u
JPYTHX);

cOpMUPOBAHHOCTh YMEHMI cOOJIOAaTh MpaBMiIa HKOJOTHYECKH I1eJIeCO00pa3HOro
MOBEZCHNUS B OBITY M TPYAOBOW JEATEIBHOCTH B LENAX COXPAHEHHsS CBOErO 3J10POBbS U
OKpY’Karolllel MPUPOAHON Cpellbl, OCO3HABAaTh ONACHOCTb BO3JCHCTBUS HA JKMBBIE OPraHU3MBbI



ompeenéHHbIX BellecTB, NoHuMas cMbich nokaszaterns I1JIK, moscHaTe Ha mpumepax crocoObl
YMEHBIICHUS U MPEJOTBPAILEHHS X BPETHOT'O BO3/ICHCTBHUS HA OPTaHU3M UYEIIOBEKa;

JUIl OOYYaOIMXCSl C OrPAaHMYCHHBIMH BO3MO)KHOCTSIMHU 3[I0POBBSI: YMEHHE NMPHMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAX MO3HAHHS BEIIECTB U XUMHYECKUX SBJICHUH;

JUIs  CIENBbIX W CIaboBHIANIMX OOYyYarolMXCsA: YMEHHE HCIO0JIb30BaTh pelbepHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiing muist 3anucu xumMuyeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsinuecTBo 4acoB JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM
Ne n/n Kontpoabnbie | Ilpakrtudeckue | (uu(ppoBbie)
MPOrpaMMBslI Bcero
padoTbl padoThbI o0pa3oBaTe/ibHbIE
pecypchbl

Paznen 1. TeopeTudyeckne 0CHOBBI OPraHN4eCKOM XUMUM

[Ipeamet opranndeckon xumun. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCIUHEHUN A. 3 0 0
M. bytnepoBa

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢

Hroro no pasneny 3

Paznea 2. YrieBoaopoabl

bu6moreka [JOK
2.1 [IpenenbHbIe yTiI€BOAOPOABI — ATKAHBI 2 0 0 https://m.edsoo.ru/7f41837¢
29 Henpenenbubie yrieBogopoabl: aaKeHbI, 6 0 1 bubmotexa [JOK
) ATKaNEHBI, aJIKMHBI https://m.edsoo.ru/7f41837¢c
bu6moreka [JOK
2.3 ApoMaTHuecKHe yrieBO10POIbI 2 0 0 https://m.edsoo.ru/7f41837¢
24 [IpupoagHbIe HCTOYHUKH YIIIEBOLOPOAOB 3 1 0 bubmotexa LIOK
' U UX nepepaboTKa https://m.edsoo.ru/7f41837¢c
Hroro no pasaeny 13
Paznen 3. Kucaopoacoaep:xaiue opranudeckie coe{uHeHus
bu6moreka [JOK
31 Cruprer. Dexon 3 0 0 https://m.edsoo.ru/7f41837c
39 Anpnerunbl. KapOoHOBBIE KHCIIOTHI. 7 0 1 bubmuotexa LIOK
) Crnoxxuble 2(UpPBI https://m.edsoo.ru/7f41837¢
bubmoreka IJOK
33 YTICBOZE 3 ! 0 hitps:/m.edsoo.ru/7f41837¢

Hroro no pasaeiy 13



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pasnen 4. A3oTcoep:kaiue OpraHudecKue coeJuHeHus

bu6moreka [JOK
4.1 AMuHBI. AMUHOKUCTOTHI. benku 3 0 0 https://m.edsoo.ru/7f41837¢
Hroro no pasaeiy 3
Pa3nen 5. BoicokomoJs1eKyJIsIpHBIE COeINHEHUS
bu6mmoreka [JOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 0 0 https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34 ) ’
[MTPOTPAMME
11 KJIACC
KounuecTBo yacos JIEKTPOHHBIE
HauMeHoOBaHUe pa3iejioB U TeM
Ne n/m Kourtpoasnbie | IlpakTtuyeckue | (uudposbie)
MPOrpaMMBsl Bcero
padoThI padoThI oOpa3oBaTeJibHbIE
pecypchbl
Paspnea 1. Teoperuyeckne 0CHOBBI XUMHHU
Crpoenue aromoB. [lepronnyueckuii 3aKoH bubmmoreka [IOK
1.1 n [leproauyeckas cucteMa XUMHYECKUX 3 0 0 https://m.edsoo.ru/7f41837¢c
anemenToB /I. 1. MeHnaeneeBa
bubmorexa [IOK
Crpoenue BemectBa. MHoroo6pasue
1.2 BelleeTs 4 0 0 https://m.edsoo.ru/7f41837¢
bubmorexa [IOK
1.3 XUMHYECKUE PEAKLIUH 6 1 1 https://m.edsoo.ru/7f41837¢
Uroro no pazneny 13
Pa3nen 2. Heoprannueckasi Xumus
2.1 MeTanisl 6 0 1 bub6muorexa IJOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

https://m.edsoo.ru/7f41837¢c

bubmmoreka [IOK
2.2 Hemeramnsl 9 1 1 https://m.edsoo.ru/7f41837¢c
73 CBs13b HEOPraHMYECKUX U OPraHUYECKUX ’ 0 0 BH6H_HOTeKa HOK
. BEIECTB https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 17
Pa3nen 3. Xumus u )Ku3Hb
bu6moreka [JOK
31 KAMHS H OKH3Hb 4 0 0 https://m.edsoo.ru/7f41837c
Hroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 ’ 3
I[TPOTPAMME
HOYPOYHOE IINIAHUPOBAHUE
10 KJIACC
Ne KoanuecrBo yacos JIeKTPOHHBIEe HU(poOBbIE
Tema ypoka
n/n Bcero Kontpoabnbie | Ilpakruyeckue | 0OpasoBaTelbHbIE
padoThbI padoThI pecypcsl
1 [IpeameT oprannveckoir XumMuu, eé 1 0 0 http://school-
BO3HUKHOBEHHE, pa3BUTUE U 3HAUECHUE collection.edu.ru/
Teopust ctpoeHUst OpraHUYECcKUX
2 coenudenuit A. M. bytiepoBa, e€ OCHOBHBIE 1 0
TTOJIOKEHUS
[IpencraBienue o kiaccupukanuu
3 OPramIHeckix einects. Homeriarypa 1 0 0 https://m.edsoo.ru/7f41837c
(cucremaTnueckasi) ¥ TpUBHAIBHBIC
Ha3BaHMUsI OPTaHUYECKUX BEIICCTB
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AJIKaHBI: COCTaB U CTPOEHUE,

4 . http://chemistry.narod.ru
TOMOJIOTMYECKUM PsiJT
MeTtaH 1 dTaH — OpocTeilme

5 p https://m.edsoo.ru/00ac054¢
MIPEICTABUTENN AJIKAHOB

6 AJIKEHBI: COCTaB M CTPOEHUE, CBOMCTBA
OTHIEH U NPOIUIIEH — IIPOCTEHIIINE

7 P p https://m.edsoo.ru/00ae054¢e
MPEJICTABUTENN AJIKCHOB
[Ipaktueckas padorta Ne 1. «Ilonyduenue
STUJIEHA U U3yYEHHUE €r0 CBOMCTBY (C

8 yi ( https://m.edsoo.ru/7f41837¢
UCNONIL308AHUEM 000PYO0BAHUS YEHMPA
«Touxa pocmay)
Ankanuensl. byraguen-1,3 u

9 MeTusoyTaauen-1,3. Ilomyuenue https://m.edsoo.ru/00ae054e
CHHTETHYECKOT 0 Kay49yKa U PE3UHBI
AJIKUHBIL: COCTaB M OCOOCHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUH psiA. ALlETUIIEH — https://m.edsoo.ru/00ae054e
MPOCTEH NI MPEACTAaBUTETh aTKUHOB
Brruncnenus no ypaBHEHHIO XUMHYECKOU

11 yp https://m.edsoo.ru/7f41837¢c
peaknuu
Apenbl: 0eH301 ¥ TOIy0JI. TOKCHYHOCTH

12 P Ty https://m.edsoo.ru/00ae054¢e
apEHOB
T'enernueckas CBSI3b YIJIEBOIOPOIOB

13 YIIICBOOPOILOB, https://m.edsoo.ru/7f41837¢
MpUHAJISKAIMX K PAa3IMYHBIM KJlaccaM
IIpupoaHble HCTOYHUKHU YTJIEBOIOPOIOB:

14 PHPOJHEI YTICBONOPOA https://m.edsoo.ru/7f41837¢
MPUPOIHBIN T'a3 U MONYTHBIE HETSIHBIE Ta3bl

15 Hed1b 1 nponykTsl €€ mepepaboTKu

16 KonTtponwsnas pabora o pazaeny
«YTIEBOJIOPOBI»
IIpenenbHbIE OMHOATOMHBIE CITUPTHIL:

17 ped a p https://m.edsoo.ru/00ac054e
METaHOJI ¥ 3TaHoJI. BogopoaHas cBs3b
MHOroaTOMHBIE CITUPTHI; STHJIEHTJIMKOJb U

18 oroato ¢ crip ITHIICHI KO https://m.edsoo.ru/00ae054e

TIULEPUH
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19

@deHou: cTpoeHNE MOJIEKYJIbl, (PU3UYECKUE U
XUMHNYCCKUC CBOﬁCTBa, IIPUMCHCHHUC

https://m.edsoo.ru/00ae054e

20

Anpaerunpl: GopMabIerua u
aleraabaerug. AneTod

https://m.edsoo.ru/00ae054¢e

21

OnHOOCHOBHBIE MIpe/eNbHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHAs U YKCyCHas

https://m.edsoo.ru/00ae054¢e

22

[IpakTueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCyCHOU KHUCTIOTBI» (C
UCNOIb308aAHUEM 000PYO0BAHUA YEeHMPA
«Touka pocmay)

23

CTeapI/IHOBaH M OJICMHOBAs KHCJIOTHI, KaK
MMpEACTABUTCIIM BbICIIUX Kap6OHOBBIX
KHUCJIOT

https://m.edsoo.ru/00ae054¢e

24

Mpbuta KaK COJIM BBICHIMX KapOOHOBBIX
KHCIIOT, MX MOIOIIEE ACHCTBHE

https://m.edsoo.ru/7f41837¢c

25

XKupsr: Tuapon3, IpUMEHEHNE,
Ouonoruyeckas pojb JKUPOB

https://m.edsoo.ru/00ae054¢e

26

VYTrieBobl: coCTaB, Kiaccu pukarms.
Baxxnelimme npencTaBuTeNN: IiI0K03a,
(bpykTO3a, caxaposa (¢ UCnoab308aHUEM
obopyoosanus yeumpa « Touxa pocmay)

https://m.edsoo.ru/7f41837¢

27

KanMaJ'I " OCJIJIK0JI03a KaK ITPUPOAHBIC
IMOJIMM CPbI

https://m.edsoo.ru/00ae054¢e

28

KonTtponbshas pabota o pazaeny
«Kucnoponcoaepxkaiye opraHuyeckme
COCMHECHUS»

29

AMWHBI: METHJIAMUH ¥ aHUJIUH

https://m.edsoo.ru/00ae054¢e

30

AMMHOKHCIIOTHI Kak aM(oTepHbIe
OpPraHWYeCKUe COCMHCHHUS, UX
ouosornyeckoe 3uauenue. [lentuant

31

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COeIMHEHUs(C

https://m.edsoo.ru/00ae054¢e
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UCIOJIb30BaHUEM 000PYI0BAHMS LIEHTPA
«Touka pocray)

32

OCHOBHBIE TOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI

https://m.edsoo.ru/7f41837¢

33

Crnoxnble 2(UPBI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOKHBIX

3¢bupoB

https://m.edsoo.ru/7f41837¢

34

OcHOBHEIE MCTOABI CHHTC3a
BbICOKOMOJICKYJIAPHBIX COCHHHCHHﬁ.
HJ'IaCTMaCCI)I, Kay41yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34 2

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero KonTtpoibHbie
padoThI

IIpakTnueckne
padoThI

DJieKTPpOHHbIe NG poBbIE
oOpa3oBaTeJibHbIE

pecypcebl

XUMHUYECKUN 3JIEMEHT. ATOM. DJIEKTPOHHAA
KOH(UTYpanus aToOMOB

1 0

0

https://m.edsoo.ru/7f41837¢

Ilepnonnueckuii 3axoH u Ilepuognueckas
CHCTeMa XUMHUYECKUX 31eMeHTOoB [[. H.
MenpeneeBa, uX CBsI3b C COBPEMEHHOU
TEOpUEN CTPOEHHS aTOMOB

https://m.edsoo.ru/00adabbc

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHUYECKUX IJIEMEHTOB U UX COCIUHEHUH 110
rpynmnam u nepuojaM. 3JHaueHue
MEPUOINYECKOT0 3aKOHA M CHCTEMBI
xummudeckux sneMmeraToB /.M. Menaeneepa B
pa3BUTHH HAYKH

https://m.edsoo.ru/00ada96e

Crtpoenue BeniecTBa. XUMHUECKas CBSI3b, €€

https://m.edsoo.ru/00adac34
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BH/JIBI; MEXaHU3MbI 00Pa30BaHUsI KOBAJICHTH O
cBsi3U. BosiopojiHas cBs3b

https://m.edsoo.ru/00adaab8

BaneHTHOCTB. DJIEKTPOOTPULIATENBHOCTD.
Crenenb okucienus. Bemectsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOEHUS

https://m.edsoo.ru/00adaab8

[Tonarue o nucnepcHbIX cucremax. McTuHHBIE
Y KOJUIOMJHBIE pacTBOPbI. MaccoBas 10s
BEILIECTBA B pacTBOpPE

https://m.edsoo.ru/ff0d5b40

Knaccudukanus 1 HOMEeHKIaTypa
HEOpraHu4yeckux coenuHeHuil. ['enetTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3IMYHBIX
KJIaCCOB

https://m.edsoo.ru/00ad9as50

Knaccuukanus XuMU4eCKUX peakiui B
HEOPraHWYECKON U OPraHN4eCKOW XUMUMU.
3aKOH COXpaHEHHSI MaCChl BEIIECTB; 3aKOH
COXPaHEHUS U MPEBPAILCHUS YHEPTUH TPU
XUMHUYECKUX PEAKIUIX

https://m.edsoo.ru/ff0d3f34

Ckopocts peakuuu. O6paTuMble peaKiuy.
XUMHYECKOe paBHOBECHE

https://m.edsoo.ru/00adbe9a

10

[Ipaktueckas padorta Ne 1. «BnusiHue
pa3IuyHbIX (PAKTOPOB Ha CKOPOCTH
XMUMHYECKOM peakum» (¢ ucnonv3osanuem
obopyoosanus yeumpa « Touxa pocmay)

11

DnexTponuTuyeckas nucconnanus. [Tonstue o
BOZIOpoiHOM nToka3atene (pH) pactBopa.
Peakmuu nonHoro oomena. I'naponus
OpPraHWYeCKUX U HEOPTaHUYECKUX BEIIECTB (C
UCNONb30B8AHUEM 000PYO08ANHUS YeHMPA

https://m.edsoo.ru/00adcd68
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«Touxa pocmay)

12

OKHUCIUTENBHO-BOCCTAHOBUTEIBLHEIE pe€aKuuu.
[TonsiTue 00 A5IEKTPOIIN3E PACIJIaBOB U
pacTBOpOB coJieit

https://m.edsoo.ru/00adcade

13

KonTtponbsHas pabota o pazaeny
«TeopeTrueckrue OCHOBBI XUMHUI

14

MeTtannsl, nx nonoxenue B [lepuonunueckoit
CHCTEME XUMHUYECKUX d1eMeHTOB /[[. H.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS
atoMoB. O01HMEe PU3NYECKUE CBOMCTBA
METaJIJIOB

https://m.edsoo.ru/00ael14b2

15

CrnaBbl METAIIOB. DIEKTPOXUMHUUECKUN Psilt
HaIpsHKEHUH METaIoB

https://m.edsoo.ru/00ael14b2

16

XUMHYECKHE CBOMCTBA BaXKHEHUIIIMX METaJIJI0B
(HaTpuit, KaJIui, KaJabIlUi, MarHUH,
AJTIOMUHUN) U UX COETMHEHUH (C
UCNONb308AHUEM 000PYO08ANHUS YeHMPA
«Touxa pocmay)

https://m.edsoo.ru/00ael 156

17

XVWMHUYECKHE CBOMCTBA XpOMa, MEIH U UX
CcoeINMHEeHNN

18

XuUMHYeCKHEe CBOMCTBA IIMHKA, JKejle3a U UX
COeIMHEHUN

https://m.edsoo.ru/00ae1d86

19

[Ipaktuueckas padorta Ne 2. "Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeMe
«Metanns»" (¢ ucnonrvzosanuem
obopyoosanus yeumpa « Touka pocmay)

20

Hewmeramnsl, ux nonoxenue B [leproandeckoit
cUCcTEME XUMHUUecKux 3yemenTos 1. M.
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MenzeneeBa 1 0COOEHHOCTH CTPOCHUSI aTOMOB

21

®duznyuecKre CBOMCTBA HEMETAJIJIOB.
AJIOTpOIHsI HEMETAJUIOB (Ha ITpUMepe
KHCIIOpoAa, cephl, pocdopa u yrieposa)

https://m.edsoo.ru/00adeecab

22

XVWMHUYECKUE CBOMCTBA TAJIOI'€HOB, CEPBI U UX
COEAMHEHMH (C ucnonvzosanuem
obopyoosanus yeumpa « Touka pocmay)

https://m.edsoo.ru/00adeecab

23

XuMHYeCKHEe CBOMCTBa a30Ta, pocodpa u ux
COCIMHEHHH (C UCNONb306aAHUEM
obopyoosanus yeumpa « Touxa pocmay)

24

XUMHYECKHE CBOWCTBA YIIepoaa, KPEMHUS U
UX COEIMHEHUH (C ucnoabzosanuem
obopyoosanus yeumpa « Touxa pocmay)

https://m.edsoo.ru/00adfebe

25

IIpumeHeHr e Ba)XHENIIIMX HEMETAIIJIOB U UX
COETMHEHNN

https://m.edsoo.ru/00adf68a

26

O0001IeHrEe U CUCTEMATU3ALMS 3HAHUH 110
teMe «Hemeramey. Berauciaenus mo
YPaBHCHHSIM XHMHUYECKUX PEAKIINH 1
TEPMOXUMUYECKUE PACYEThI

http://www.prlib.ru

27

[Tpaktrueckas padora Ne 3. «Pemenue
SKCHEPUMEHTAIbHBIX 3a/1a4 110 TEME
"Hemertannsl"» (¢ ucnoavzoseanuem
obopyoosanus yeumpa « Touxa pocmay)

28

KonTtponsnas pabora no temam «MeTayis» 1
«Hemeranmp»

http://eorhelp.ru

29

Heopranuueckue u opraHu4ecKie KHCIOTHI.
Heoprannueckue u opraHnyeckre OCHOBAHUS

30

AmpoTepHbIe HEOpraHUYECKUe U

https://m.edsoo.ru/ff0d664e
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OPraHu4€CKrueC COCANHCHH. I'enetnmueckas
CBA3b HCOPIraHUYCCKHUX U OPraHUYCCKUX
BCIICCTB

Poinbe xuMuM B 00€CIIeUEHNH SKOJIOTMYECKOM,

31 SHEPreTUYECKON U MUIIEBOM 0€30MacCHOCTH, 1
Pa3BUTHH MEIUITTHBI
[IpencraBnenus 06 00X HAYIHBIX http://www.prlib.ru
32 MPUHLHUIAX [IPOMBILIIEHHOIO I1OIy4€eHUs 1
BaKHEHIINX BEILIECTB
33 UYenoBek B MUpE BEILIECTB U MAaTEpUaJIOB 1
34 XUMHS U 310POBbE YEIIOBEKA 1 http://www.prlib.ru
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34



http://www.prlib.ru/
http://www.prlib.ru/

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
 Xumus, 10 wmacc/ Pymsutuc T'.E., ®empaman @.I'., AxnuonepHoe 0OIIECTBO
«M3narensctBo «lIpocBenienne»

* Xumus, 11 wmace/ Pymsutuc I'.E., ®empaman @D.I'., AkmnuoHepHoe 001I€CTBO
«M3narensctBo «IIpocBenienne»

METOAUYECKHUE MATEPUAJIBI IJI51 YUUTEJA
1) https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-himiya/
2)  https://www.ukazka.ru/catalog/book-individualnyj-proekt-obuchayushchegosya-po-himii-

10-11-classy-uchebno-metodicheskoe-obespechenie-obrazovatelnogo-marshruta-feos-
345405.html

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1.®enepanbubiil LIEHTP MH(pOpMaI1OHHO-00pa30BaTEIbHBIX
pecypcoB — http://fcior.edu.ru

2.Envnas KOJUIEKLIMS 1 poBHIX 00pa3oBaTeIbHBIX pecypcoB -
http://school-collection.edu.ru.

3. @enepalibHbII MHCTUTYT ITEJarOTHYECKUX u3MepeHni — http:// www.fipi.ru

4 .DenepanbHbIL LICHTDP MH(}OpPMaLMOHHO-00pa30BaTEIbHbIX pecypcos -
http://eor.edu.ru

5. Iopran «2neKTpoHHBIE 00pa3oBaTeNbHBIE peCypchl» - http://eorhelp.ru
6. [Toptan [Ipe3unentckoi OndbmmoTekn — http://www.prlib.ru
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