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HOACHUTEJIBHAA 3AIINCKA

[IporpaMMa mo XuMHM Ha YpPOBHE cpeaHero ooOmiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
@denepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanum B Poccwuiickoit Depepanumny,
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS (eaepanbHOi 00pa3oBaTeIbHON NpPOTpaMMbl CPEIHETO OO0IIEero
obpazoBanus (POIlI COO), mpencraBieHHbIXx B DenepaqbHOM TOCYJapCTBEHHOM 00pa30BaTEbHOM
crangapre COO, ¢ yuérom Konuenuuu npenogaBaHusi ydeOHOro MmpeaMeTa «XuMus» B 00pa3oBaTeIbHbIX
opranmzamusx Poccuiickoit ®Denepanuu, peaau3yrONMX OCHOBHBIE 00pa30BaTebHBIC MPOTPAMMBI, M
OCHOBHBIX ToJIOkeHUI «CTpaTerun pa3BuTusi Bocrnutanus B Poccuiickoii @enepanuu Ha nepuon g0 2025
roga» (Pacnopsikenue IlpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3paboTKe MpOrpaMMbl MO XHUMHH, K ONpEIENCHHIO OOIIeH cTpaTeruu
oOyueHus, BOCIUTAHUSA U Pa3BUTHUS O0y4arOUMXCA cpeAcTBaMH ydueOHOro mpeamera «Xumus» ans 10-11
KJaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHUenTyainpHble mnojoxeHus PIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH LIeJIeH, COAEp)KaHMs, pe3yJbTaToB o0O0y4eHHs U TpeOOBaHUH K YpPOBHIO
MOATOTOBKH BBIITYCKHHUKOB.

Xumuueckoe o00pa3oBaHUE, I0JydaeMOe BBITYCKHUKaMU 0011e00pa30BaTeIbHOM OpraHu3aluy,
SBIISICTCSI HEOTHEMIJIEMOM YacThiO MX 00pa30BaHHOCTH. OHO CITY’KUT 3aBEPIIAIOIINM STAIlOM peau3aliy Ha
COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LEHHOCTEH, IPUCYIIUX ILIEJIOCTHOW CHUCTEME
XMMHYECKOTO 00pa3oBaHMA. OTH LEHHOCTH KacaroTcs IO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS
MHUPOBO33pEHUS U OOIIEeH KyIbTypbl YeJIOBEKa, a TaKK€ SKOJIOIMUYEeCKHM OOOCHOBAHHOI'O OTHOILIEHUS K
CBOEMY 3JI0pOBBIO M IIPUPOJHOM cpene. Peanusyercs xumuueckoe oOpa3oBaHue 0OYyYarOLIMXCS Ha YPOBHE
cpeanero oOuiero oOpa3oBaHUsl CPEACTBAMHU y4eOHOro mpenMmeTra «XHMHUA», COIEpKaHHE U MOCTPOCHHE
KOTOpPOTO OIpeNesieHbl B MPOrpaMMe MO0 XUMHUHU C Y4YETOM chenu(puKd HayKHM XUMUHU, €€ 3HAuY€HHUS B
MO3HAHUU NPHUPOJIBI U B MaTEpUATbHOM XKHU3HU OOLIECTBA, a TaKKe C y4€TOM OOIIMX Liejei U MPUHLIUIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI cpenHero obmero oOpasoBanusi B Poccuiickoii
denepanuu.

XUMHSI KaK D3JEMEHT CHCTEMBbl €CTECTBEHHBIX HAayK HIpPaeT o0co0yl pojib B COBPEMEHHOM
IUBWIM3AlUN, B CO3JaHMM HOBOM 0a3pl MaTepualbHOW KyinbTyphl. OHa BHOCHUT CBOW BKJIaJ B
(GbopMHpOBaHHE PALMOHAIBHOIO HAYYHOTO MBIIIJICHHUSA, B CO3JaHUE IEJIOCTHOIO IIPEJCTaBICHUs 00
OKpY’KaloIlleM MHpe Kak O €IMHCTBE NMPHPOJBI U YEIOBEKa, KOTOpoe (hopMupyeTcs B XMMUU Ha OCHOBE
MMOHMMAHUS BELECTBEHHOTO COCTaBa OKPY)KAIOIIEr0 MHpa, OCO3HAHMS B3aMMOCBSA3M MEXIY CTPOCHHEM
BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU OOJIACTSIMU IPUMEHEHHS.

TecHO B3auMOJENCTBYS C IPYrMMH €CTECTBEHHBIMM HayKaMM, XMMUS CTajla HEOTbEMJIEMOM YacTbhIO
MHUPOBOH KYyJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TpyJda U JKU3HM KaXKJOro 4ieHa oOLIecTBa.
CoBpeMeHHas XUMUS KaK HayKa CO3MJaTelbHasl, KaK HayKa BBICOKMX TE€XHOJIOTUH HAIpaBeHa Ha pellieHue
r100aNbHBIX MPOOJIEM YCTOWYMBOTO DPAa3BUTHSL YEIIOBEUECTBA — CHIPbEBOM, SHEPreTHMYECKOW, MHUILEBOM,
HKOJIOTMUYECKOM 0€30MaCHOCTU U OXPaHbI 3/10POBbS.

B cooTBeTcTBUM ¢ OOIIMMHU HENSMU U NPUHIMIIAMHU CPEIHEro o0Iiero oOpa3oBaHUs COIAEPIKAHHE
npenmera «Xumus» (10—11 kmaccel, 0a30BbI YpOBEHb M3yUYEHHS) OPUEHTHPOBAHO MPEUMYILECTBEHHO Ha
OOIIEKYJIBTYPHYIO MOJIOTOBKY OOYyYaroIIMXcsl, HEOOXOAMMYIO UM Ui BbIpAaOOTKM MHPOBO33PEHUECKUX
OPHEHTUPOB, YCIEIIHOTO BKIIOYEHUS B KHM3Hb COLUYMA, MPOAOJDKEHHS OOpa3oBaHMsS B pa3IMYHBIX
00JacTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBistomuMu  npeaMeTa «XUMUSD» SABISAIOTCS 0a30Bble Kypchbl — «OpraHudeckas XUMHA» U
«O0mas 1 HeopraHMYecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COZEPIKaHUS KOTOPBIX SIBIISIOTCSI OCHOBBI
0a30BOI HAYKH: CUCTEMA 3HAHMN MO0 HEOPTAaHUYECKON XMMHH (C BKJIIOUEHHEM 3HAHUI K3 00ILIel XUMUMN) U
opranudeckoil xumMuu. @OpMUpOBaHUE JAHHON CHCTEMBbl 3HAHUI NpU U3YYEHUM NpeaMeTa oOecreunBaeT
BO3MO>XHOCTh PACCMOTPEHHUSI BCETO MHOT0OOPAa3usl BEILIECTB HA OCHOBE OOILIMX MOHATUMN, 3aKOHOB U TEOpUN
XUMUHU.



Crpykrypa comepxanusi KypcoB — «Opranndeckass xumusi» U «OOmIas ¥ HeOpraHMYecKas XUMUS
chopMHpOBaHa B IporpaMMe 0 XMMUU Ha OCHOBE CHCTEMHOT0 MOJIX0/a K U3YUeHHIO y4eOHOro Marepuala
U 00yCJOBIEHAa MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUW Ha OMpPEAECNEHHBIX TEOPETUUECKUX
ypoBHsIX. Tak, B Kypce€ OpraHMYe€CKOM XMMHUHU BEILECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOMU
TEOPUU CTPOEHUS OPraHUYECKUX COEIWHEHMI, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHUX M DBJIECKTPOHHBIX
MpeJICTaBICHUI 0 cTpoeHuH BemiecTB. CBeqeHus 00 M3y4aeMbIX B Kypce BEHIeCTBaX AAIOTCS B PA3BUTHU —
OT YIJIEBOJOPOIOB 0 CIOXHBIX OMOJOTMYECKH aKTHBHBIX COCIUHEHHMH. B Kypce opraHm4eckod XMMHU
MOJIY4aloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs MepBOHAYaJIbHBIC
MPEJICTABIICHUS] O XUMHYECKON CBS3M, KJIACCU(DUKAIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX CTPOCHUS, O XUMUYECKOUN PEaAKIINH.

[Tor HOBBIM YTJIOM 3peHUs B MpeaMeTe «XUMUs» 0a30BOT0 YPOBHS pacCMaTPUBACTCA U3YYEHHBIA Ha
YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs TEOPETHUECKUH MaTepuan U (DaKTOIIOTHYECKHE CBEIEHHS O
BEIIECTBAX M XWMHUYECKOW peakmuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HEOpraHWYecKas XHMHS)
oOy4arolmumMcsi TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh 3HAYEHHE MEPUOJAMYECKOTO 3aKOHa C
O0IIETEOPETUYECKUX M METOAOJIOTHIECKUX TO3UIINH, TTy0Ke MOHATh UCTOPHUECKOE M3MEHEeHHE (QYHKIUH
3TOT0 3aKOHA — OT 0000IAIOIIeH 10 0OBACHSIONIEH 1 TPOTHO3ZUPYIOIICH.

Enunas cucrtemMa 3HaHMM O BAXKHEWIIMX BEIIECTBAX, KX COCTABE, CTPOCHUH, CBOWCTBAX U
MPUMEHEHUH, a TaKKEe O XHUMHUYECKUX PEaKIUAX, UX CYI[HOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHUS
nonosaHsiercs B Kypcax 10 u 11 kiaccoB 3neMeHTaMU COAEpKaHUS, UMEIOIIUMH KYJIbTYpOJIOTHYECKUNA U
MPHUKIIATHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT TOHMMAHHUIO B3aMMOCBSI3U XUMHH C IPYTUMH HAyKamH,
pPacKphIBalOT €€ poJib B TIO3HABATEILHOW W TIPAKTUYECKOW JEATETbHOCTH YEJTOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXECHHsI K MPOIIECCY TBOPUYECTBA B 00JACTH TEOPUHU M MPAKTUYECKUX MPHUIOKEHUN XUMUU,
MTOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M TUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3aHHBIX
C XUMHUEH, KPUTHUYECKU OCMBICIIMBATh MH(POPMALMIO W MPUMEHSITH €€ JIs TOMOTHEHUS 3HAHUMN, pEereHUs
MHTEJJIEKTYalbHBIX U SKCIIEPUMEHTAIBHBIX HCCIEI0BAaTENbCKUX 33/ad. B menoMm coaepkanue y4yeOHOTO
npenMera «XUMUS» JAHHOTO YPOBHS W3YYCHHUS OPUEHTHPOBAHO HA (OPMHUPOBAHUE Yy OOYUAIOUTUXCS
MHPOBO33PEHYECKOIl OCHOBBI ISl TOHUMaHUsA (QUIOCOMCKUX HIEH, TaKUX KakK: MaTepHallbHOE €IUHCTBO
HEOPraHMYECKOr0 M OPraHMYECKOTO MUpPa, O0YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHUEM,
MM03HABAEMOCTh NPUPOJHBIX SIBICHHUN MyTEM AKCIEPUMEHTA M PEUICHUS MPOTUBOPEYUN MEKIY HOBBIMHU
bakTaMi M TEOPETHUECKUMH MPEANOChUIKAMHU, OCO3HAHUE POJIU XHUMHH B PEIICHUH 3KOJOTHYECKUX
mpo0JieM, a Takke MPooIeM COEPEKESHUS IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3IaHUS HOBBIX TEXHOJOTHUH U
MaTepuasos.

B nmnnane pemieHust 3amad BOCHMTAHUS, PAa3BUTUS W COIMANM3ALMK OOYYaIOUIUXCS TPUHATHIE
MPOrPAMMOM MO0 XUMHH NOAXO/IbI K ONPEIECICHUIO COACP/KAHUSA U IOCTPOCHHUS MIPEAMETA IPEAYCMATPUBAIOT
(dbopMHpOBaHNE YHUBEpPCAJIbHBIX YUEOHBIX NEHCTBHUIl, UMEIOMUX 0a30BO€ 3HAUEHUE NJISl PA3IUYHBIX BUIOB
JeSTENbHOCTH: pElIeHUus MpoOjeM, MOUCKa, aHanmu3a W 00paboTku HH(OpManH, HEOOXOIUMBIX I
MpUOOpETEeHNs OMbITA MPAKTUIECKON M MCCIIEIOBATEICKON MEATeTbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B
MMO3HAHUM XUMHUH.

B mpakTtuke mpemnoiaBaHus XMMUW KaK HA YPOBHE OCHOBHOT'O OOIIeT0 00pa3oBaHus, TaK U HA YPOBHE
cpelHero obmiero oOpa3oBaHUs, MPH OMNPEICICHUU COJEP’KATEIbHON XapaKTEpUCTHKHU IeNed H3ydeHHs
MpeaMeTa HampaBiICHUEM MEPBOCTENEHHON 3HAYMMOCTH TPAJUIIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHYECKON HAyKU KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUICCKON NEATEIHbHOCTH YEIIOBEKA U
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyIbTypbl. C METOAMYECKON TOUYKH 3PEHHUS TAKOM MOAXOM K
ONPEACIICHUIO LIEJIEN N3YUEHUS MPEIMETA ABIISIETCS BIIOJIHE ONPAaBAAHHBIM.

CornacHO JaHHOW TOYKE 3PCHHS TJIABHBIMHU ICIISIMH M3YYCHHS TNpeameTa «XuMus» Ha 0a30BOM
ypoBae (10 —11 ki1.) sBASIFOTCSL:

e (opmupoBaHUE CHUCTEMBl XMMHUYECKHUX 3HAHUN KaK BaKHEUIIEW COCTaBISIONICH €CTeCTBEHHO-
Hay4YHOU KapTUHBI MHUpa, B OCHOBE KOTOPOI1 JiexkaT KIII0UeBbIE MOHATHUS, (QyHIaMEHTaIbHbIE 3aKOHbI
U TEOpUU XUMHHM, OCBOCHHUE $S3bIKA HAyKH, YCBOCHHE M TMOHUMAHHUE CYIIHOCTH JOCTYIHBIX



0000IIeHNT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HWCTOPHEH UX pa3BUTHI MU
CTaHOBJICHUS;

e (opMuUpOBaHME U PA3BUTHE NPEACTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS BEUIECTB U XUMUYECKHUX
peakuuii, HEOOXOAMMBIX IUIi TPHOOPETCHUS YMEHHH OPHEHTHPOBAThCS B MHUpPE BEIIECTB H
XMMHUYECKUX SIBICHUH, UMEIOIMX MECTO B IPUPOJIE, B MPAKTHYECKOHN 1 TIOBCETHEBHOW JKU3HH;

® Dpa3BUTHE YMEHHH M CIIOCOOOB JAEATEIBHOCTH, CBS3aHHBIX C HAONIONEHHEM H OOBSICHEHHEM
XMMHYECKOT0 3KCIIEPUMEHTA, COOIII0ICHIEM TPaBHiI OE30MIaCHOTO OOPAIEHHS C BEIIECTBAMH.

Hapsiny ¢ 3TuM, cozepikaTenbHasi XapaKTepUCTHKA LIeJIel M 3aJa4 U3y4eHus IpeaMeTa B IporpaMme
[0 XMMHUHM YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPHOPHUTETAMH B CHCTEME CPEIHETO
obmero obpa3zoBanus. CeronHs B MpPENnojaBaHUM XUMUHU B OONbLIeH CTerneHH OTHAETCA MHpeArovTeHHE
MPAaKTUYECKOH KOMITIOHEHTE COJACp)KaHUs OOydeHHs, OPMEHTHPOBAHHOW Ha IOATOTOBKY BBITYCKHUKA
001e00pa3oBaTeNbHON  OpraHM3aliy, BIAJACIONIEr0 He HaOOpoM 3HaHWH, a (QYHKUMOHAIBHON
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHM M YMEHHUSIMH aKTUBHOTO TOJYYEHHs 3HAHUM U NPUMEHEHUS HX B
peasbHOM JKU3HU /ISl PEIICHUS TIPAKTHUECKUX 3a/1ad.

B cBsi3u ¢ 3TUM npu U3y4eHUH NpeaMeTa «XUMUs» JOMUHHPYIOIIee 3HaAYCHUE NMPHOOPETAIOT TaKHe
LEJIU 1 3a]1a4H, KaK:

ajanTanys OOyJaromMXCsl K YCIOBHSAM JWHAMHUYHO pa3BUBAIOLIETOCS MHpa, (HOpMHpOBaHHE
MHTEJUIEKTYyaJbHO ~ pa3BUTOM  JMYHOCTH, TOTOBOM K  camMooOpa30BaHUIO,  COTPYAHHUYECTBY,
CaMOCTOSITEIFHOMY MPHUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KH3HEHHBIX CHTYalUsX, CBA3aHHBIX C
BEIECTBAMH U MX IPUMEHEHUEM;

¢dopmupoBaHHe Yy O0OYYaIOIIMXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIMH), HMMEIOIIHNX
YHHUBEPCAILHOE 3HAYCHHUE U PAa3IMYHBIX BUJIOB NEATEIHHOCTH: PEIICHUS MpoOJieM, TMOUCKa, aHAIW3a U
00paboTKu HMH(pOPMAIMH, HEOOXOAMMBIX UIS NPHOOPETEHHs OIbITAa ACATEILHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B IO3HAHMM XUMHH, a TaKKe JJS OLEHKH C IMO3MIMN SKOJIOTUYECKOH Oe301macHOCTH
XapakTepa BIHSHUS BEIIECTB U XUMUYECKHX MPOIECCOB Ha OPTaHU3M YeJIOBEKa U IPUPOIHYIO CPELy;

pa3BUTHE TI03HABATENBHBIX HMHTEPECOB, WHTEUICKTYaJbHBIX W  TBOPYECKHX CIIOCOOHOCTEH
00yJaroImuxcs: CIOCOOHOCTH CaMOCTOSTENIBHO MPUOOPETaTh HOBBIC 3HAHMSA MO XUMHH B COOTBETCTBHHU C
KM3HEHHBIMU TIOTPEOHOCTSIMH, HCIIOJIb30BaTh COBPEMEHHbBIE WH(POPMAIIMOHHBIE TEXHOJIOTHH IS TIOUCKA |
aHaIM3a y4eOHOH U Hay4HO-TIONYJIIPHOH MH(OPMAIINU XMMUYECKOTO COJCPIKaHMS;

dbopMHupoBaHHE W pa3BUTHE Yy OOYYAIOIIMXCA AacCCOIMATUBHOIO M JIOTUYECKOTO MBIIIICHHS,
HaOJIIOIaTEeIBHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH, INPH
TUTAHUPOBAHHUU U TMIPOBECHUH XUMUYECKOTO 3KCIIEPHUMEHTA,

BOCIIUTaHUE y OOydJaromuxcs YOekKIEHHOCTH B TYMaHHCTHYECKOW HAIPABICHHOCTH XUMHH, €&
BOXHOW pOJHM B PEIICHUU TJIOOAIBHBIX MPOOJIEM PALMOHAIBHOTO IPUPOIOINOIB30BAHUS, IOMOIHEHHS
SHEPreTUYECKHUX PECYPCOB M COXPAHEHHUS IPUPOIHOTO PAaBHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEPEKHOTO
OTHOIICHHS K MPHUPOJIC U CBOEMY 3JI0POBBIO, a TaK)Ke MPUOOPETEHUS OIBITAa MCTIONB30BAHUS TOTYIECHHBIX
3HAHUH U1 IPUHATHUS TPAMOTHBIX PEIICHUH B CUTYalUsX, CBA3aHHBIX C XUMHUYECKUMHU SBJICHUSMHU.

B y4yeOHOM mutaHe cpenHero obmero oOpa3oBaHus mpeaMeT «XuMus» 0a30BOTO YPOBHS BXOJUT B
COCTaB IpeAMETHOM obsacTn «EcTecTBEeHHO-HAYYHbIE IPEAMETBI.

OOmiee 4MCciIO YacoB, OTBEAEHHBIX [UIS M3YyYCHHS XUMHUH, Ha 0a30BOM YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, cocTaBisgeT 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henemo), B 11 knacce — 34 vaca (1 yac B
HEJIEI0).



COIAEPKAHUE OBYUEHUSA

10 KITIACC
OPTAHUYECKASA XUMUSA

TeopeTudeckne 0OCHOBbI OPraHN4Y€CKON XUMUM

[Ipenmer opranuyeckoil XuMuu: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAYEHHE B IOJIyUEHUU HOBBIX
BEILIECTB M MaTepHasioB. TeopHusi CTpOEHUs OpraHudeckux coenuHeHnit A. M. BytnepoBa, €€ ocHOBHbIE
nostockeHust. CTpyKTypHBIE (hOPMYITBI OpraHNYeCKHuX BemniecTB. ['oMonorus, m3omepusi. XMMHUECKasl CBSI3b B
OpPraHMYECKUX COSAMHEHUSIX — OJIMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBnenre o KiaaccuUKAIMM OPraHUYECKUX BellecTB. HoMeHKIaTypa OpraHMYECKUX
COCIMHEHUHN (cUCTeMaThuyecKas) M TPUBUAJIBHBIC HA3BaHHUS BAXHEHIIMX TMPEACTABUTENICH KJIaCCOB
OpPraHMYECKUX BEILECTB.

DKCTepUMEHTAIbHBIE METOJIbl U3YUYCHHS BEIIECTB M MX MPEBPAILEHUI: 03HAKOMIICHHE ¢ 00pa3iamMu
OpPraHWYECKHUX BELIECTB U MaTepHallaMU Ha UX OCHOBE, MOJCIMPOBAHUE MOJIEKYJ OPTaHUYECKHX BEIECTB,
HaOJIIO/ICHWE M OMUCaHUE JIEMOHCTPAIMOHHBIX OIBITOB MO IMPEBPAIEHUI0 OPraHMYECKHUX BEIIECTB MpPH
HarpeBaHuy (TUIaBJIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUNA psii. MeTaH M 3TaH — MPOCTEHIINE MPeACTaBUTEIN
AJIKaHOB: (PU3NYCCKUE U XUMUYICCKUE CBOMCTBA (peaKIy 3aMENICHHS U TOPSHHUS ), HAXOXKICHHUE B MPUPOJIC,
MOJIy4Y€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psiA. OTWIEH W NPONUJIeH — MpOoCTeilne
MPEJICTAaBUTEIM  aJKeHOB:  (U3WYECKUE W  XHMHYECKHE CBOWCTBA  (peakiMy  THUIPUPOBAHWS,
raJIOTeHUPOBAHUS, THIPATALIUY, OKHCIICHUS U MOJIMMEPHU3alIUN ), TOTyYeHUE U IPUMEHEHUE.

Ankanuensl: Oyraauen-1,3 u merunOyraauen-1,3: cTpoeHue, BakKHEWIINE XUMHUYECKHE CBONCTBA
(peaxmus monmmmepu3aiun). [lomydyeHrne CHHTeTUYECKOTO KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTMYECKUU pAld. AUETHIEH — MPOCTEHIINN
MPEJICTaBUTENh ATKUHOB: COCTaB, CTPOCHUE, (DU3NUECKHE U XUMHUECKHUE CBOMCTBA (peaKluy THIPUPOBAHUS,
raJOreHUPOBAHUS, THIpATAIIUH, TOPEHHUS ), TOTydeHUE U TIPUMECHEHHE.

Apensbl. ben3zon: coctas, cTpoeHue, GpU3MYECKUe U XMMHUYECKHUE CBOIMCTBA (PEaKuu TaloreHUPOBaHUS
U HUTPOBAaHMA), IMOJyUYECHHE W TPUMEHEHHue. Tonyon: cocmas, cmpoeHue, Quzuyeckue U XumuyeckKue
ceolicmea (peakyuu 2an02eHuUpo8aHus U HUMpPOBAHUs), noaydenue u npumeHnerue. TOKCUYHOCTh apEHOB.
['eneTndeckas cBsI3b MEXKy YIJIEBOJOPOAAMU, TPUHAICKAITUMHU K PA3JIMYHBIM KJIaCCaM.

[IpupoaHble HCTOYHHUKH YTIIeBOAOPOAOB. [IpupoaHblil ra3 u nonyTHble HeTsHBIE Ta3bl. Hed1h U eé
npoucxoxaeHue. CrocoOsl mepepadoTKu He(TH: TIEPETOHKA, KPEKUHT (TEPMUYCCKUN, KaTATUTHUYECKUH),
nuponu3. [Ipoaykrel mepepaboTku HedTH, WX TMPUMEHEHHE B MPOMBIIIICHHOCTH U B OBITYy. KaMeHHBII
YTOJIb ¥ TIPOAYKTHI €T0 MepepadOTKH.

DKCcTepUMEHTAIbHbIE METOJIbl U3YYCHHSI BEIIECTB M MX MPEBPAIlEHUI: 03HAKOMIICHHE ¢ 00pa3iamMu
macTMacc, KaydyKoB U pe3wHbl, Kouiekiuu «Hedptb» u  «YTomby, MOJEIHpOBaHHE MOJICKYI
YTJIEBOJIOPOAOB U TaJOr€HONPOU3BOJHBIX, MPOBEJCHUE MPAKTUYECKON palOoThI: MONy4YeHHE STUJICHA U
W3Yy4YEHUE €ro CBOMCTB.

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO
BEIIECTBA WJIM TPOAYKTa pEaKIMU IO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 HMCXOIHBIX
BEIIIECTB WX MIPOTYKTOB PEAKITUN).

Kucsiopoacoaep:kamme opraHudeckue coelMHeHUs

[IpenenpHBIE OMHOATOMHBIC CHUPTHI. METAHON W ATAHON: CTPOCHUE, (PUBNYCCKUE W XUMHUYCCKHUE
CBOMCTBA (peaKINK C aKTUBHBIMU METaJllIaMH, TAJIOT€HOBOIOPOaMH, TOpEHUeE), IpuMeHeHrne. Boaopoaaeie
CBSI3M MEXKAY MOJIEKYJIaMU CIIUPTOB. J[eficTBUE MEeTaHOIa U ATaHOJa Ha OPraHU3M YeIOBeKa.




MHOroaToMHbIE CHUPTHL. DTWICHIVIMKOIb W TIIMLEPUH: CTPOCHHUE, (U3UYECKUE U XHUMHUYECKHE
CBOWCTBA (B3aMMOJICHCTBHE CO INEJIOYHBIMU METajulaMH, KAauyeCTBEHHas peaklHus Ha MHOIOaTOMHBIE
cnupThl). JlelicTBUe HAa OpraHu3M uenoBeka. [IpuMeHeHue riuepruHa U STUICHIJINKOIS.

@eHOM: CTPOEHHE MOJICKYNbl, (U3UYECKHEe W XUMHYECKHe CBoiicTBa. TOKCHYHOCTH (QeHona.
[Ipumenenue denomna.

Anpaerunpl U kemowusi. POpManbIeru]], aueTalbICTHA: CTpPOCHHE, (U3NYECKHEe U XMMHUYECKHe
CBOMCTBA (peaKMy OKUCICHUS U BOCCTAHOBJICHUS, KAUECTBEHHbIE PEAKIINH), TOTy4€HHUE U IIPUMEHEHUE.

OnHOOCHOBHBIE Ipefie/ibHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAs M YKCYCHAasl KUCJIOTBI: CTPOCHHE,
¢u3nveckue U XUMHUYECKHE CBOMCTBa (CBOIcTBa, oOmIIMe s Kiacca KHUCIOT, peakius >TepH(HKaIun),
noJjiyueHue U npuMeHeHue. CTeapuHOBasi U OJICMHOBAsl KUCJIOTHI KaK MPEICTABUTENN BBICIIMX KapOOHOBBIX
KHCJIOT. MblJIa Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEe JIeHCTBHE.

Crnoxable 3(Upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['Mapoim3 cioxkHBIX 3¢upoB. JXupsl
I'mpponus xupos. [Ipumenenune xupoB. buosornaeckas posb KUPOB.

VYraeBoasl: cocTaB, KiaccUUKALMs YIJIEBOJOB (MOHO-, AW- W Tosucaxapuzsl). Irokoza —
NPOCTEUIIMKA MOHOCaXapHa: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA
(B3ammogeiicteue ¢ ruapokcuaoMm Mmemau(ll), okucienne ammuadHbIM pacTBOpoM okcuma cepebpa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TJIIOKO3bl), HAaXOXKJIEHHE B NPUPOAE, NPUMEHEHHE, OMOJOTHMYECKasi PpOJib.
®dotocunTe3. PpyKTO3a KaK U30MEp IITIOKO3bI.

Kpaxman u nemnosno3a kak npupoaHble noinuMepbl. CTpoeHne Kpaxmana U Lesunono3bl. duszndeckue
Y XMMHUYECKUE CBOMCTBA KpaxMaia (TUAPOIIN3, KAUECTBEHHAs PEaKLUsl C HOJIOM).

DKcrnepuMEeHTaIbHbIE METO/Ibl U3YUYEHHsI BEIIECTB M MX MPEBpALCHUI: IpoBeeHNE, HAOII0eHUE U
OIMCaHME IEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAUECTBEHHbIE PEaKLUH OJJHOATOMHBIX CIIMPTOB
(okucnenue stanona okcuaoM wMeau(ll)), MHOroaroMHbIX CHHUPTOB (B3aUMOJEHUCTBHE TIJIHMIIEPUHA C
ruapokcuaoM Meau(ll)), anpaerunoB (okucieHHe aMMHUayHBIM —pacTBOpoM okcujaa cepebpa(l) u
runpokcuaom wmenu(ll), B3ammoneiicTBue Kpaxmana ¢ HOAOM), MPOBEACHUE MNPAKTHUECKOH palbOoThI:
CBOMCTBA PaCTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHble 3a1aun.

Bbrunciienuss Mo ypaBHEHHIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BELIECTBA WJIM NPOAYKTAa pEaKLUUU IO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJIHOTO U3 HCXOAHBIX
BEIIECTB WU MPOJYKTOB PEAKIIH).

A3oTCcozeprKale OpraHndecKue COeAMHEHNUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHnyeckre coeAnHeHus. OU3nueckre 1 XuMHUUECKHe CBOICTBa
aMHHOKUCIIOT (Ha MpUMepe INIMIUHA). bronorndyeckoe 3HaueHrne aMUHOKUCIOT. [lenTusl.

benku xak mpupoJHBIE BBICOKOMOJIEKYINISIpHbIE coenuHeHus. IlepBuuHasi, BTopUyHas U TPETUYHAs
CTpYKTypa OenkoB. XMMHUYECKUE CBOMCTBAa OEJIKOB: TMAPOJINU3, JIEHATypalysi, KayeCTBEHHbIE PEaKLUU Ha
Oenku.

OKCrepUMEHTAJIbHbIE METO/bl M3YYEHHMsI BEIIECTB M UX IpEBpallleHUi: HAaOIIOJEHHE U ONUCaHUE
JI€MOHCTPAIIMOHHBIX OIBITOB: IEHATypals OEJIKOB IIPU HArPEBAHUH, LIBETHBIE PEaKIH OEIIKOB.

BbicokomosiekyIsipHbIC COCAUHEHHSA

OCHOBHBIE MOHATHSI XMMHH BBICOKOMOJIEKYJISIPHBIX COE€IUHEHHUI: MOHOMEp, MOJUMEDP, CTPYKTYpPHOE
3BEHO, CTENEeHb [OJIMMEPU3ALUU, CpelHsAs MoJeKyaspHas Macca. OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUN — NOTMMEPHU3ALHSI U TIOJTUKOHICHCAITHS.

DKcrnepuMEeHTaIbHbIE METO/Ibl U3YYEHMsI BEIIECTB M MX MPEBPALLEHUI: 03HAKOMIIEHHE ¢ 00pa3lamMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeameTHbIe CBSI3H.

Peanuzamusi MexXnpeaMeTHBIX CBA3CH MNpU  HU3Yy4YCHUM oOpraHuyeckoil xumuu B 10 Kkiacce
OCYILECTBIISICTCSI 4Yepe3 MCIOJb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk W TOHSITHH,
SBJIAIOIIMXCS] CHCTEMHBIMHU ISl OT/AEJIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OO01mue ecTecTBeHHO-HAYUHbIC TIOHSTHS: SIBIICHUE, HAYYHBIA (DaKT, TUIIOTE3a, 3aKOH, TCOPHs, aHAJIN3,
CUHTE3, KJTaccu(UKaIys, IepruoIUIHOCTh, HAOJIOICHNE, H3MEPECHHE, SKCTICPUMEHT, MOICIMPOBAHHE.

®dwusuka: MaTepusi, JHEPrusl, Macca, aTOM, SJIEKTPOH, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO,
TeNno, 00bEM, arperaTHoe COCTOSIHUE BELIECTBA, (PHU3UUECKUE BETMUUHBI U €IUHHIIBI UX U3MEPCHHUS.

buonorus: knerka, opranusm, 6uocdepa, 0OMeH BEIIECTB B OpraHn3Me, GOTOCUHTE3, OUOTOTHIECKU
aKTUBHBIC BellleCTBA (O€IKH, YTIEBOIBI, )KUPBI, PEPMEHTHI).

I'eorpadust: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIE, TOTUIUBO, PECYPCHI.

TexHoNOrMsI: THUIIEBBIE NPOAYKTH, OCHOBBI PAIMOHAIBHOTO IHMTAHUS, MOIOIINE CPEJCTBa,
HeKapCTBeHHBIG 1 KOCMECTHUUYCCKHUEC HpenapaTLI, MaTepI/IaJIBI n3 I/ICKYCCTBGHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KUIACC

OBILIASA U HEOPTAHUYECKASA XUMUS

Teoperuvyeckne 0OCHOBbI XUMHMH

XuMu4yeckuid 3reMeHT. AToM. Sapo aToma, M30TOMBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTHYECKUe
YPOBHH, NOAYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, 0- 3meMeHThl. OCOOEHHOCTH pacIpeeeH sl HIEKTPOHOB
0 OpOUTANISIM B aTOMaX AJIEMEHTOB MEPBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOH(DUTYpaIUs aTOMOB.

[lepnonnueckuit 3axkoH u llepuogmyeckass cucrema xumudeckux anemeHTtoB J[. M. Menneneesa.
Cesa3p nepuoandeckoro 3akona u [lepuonnueckoil cucremsl xumudeckux 3neMeHToB Jl. 1. Menaeneesa c
COBPEMEHHOI TeOpHei CTPOECHUsI AaTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKUX AJIIEMEHTOB U
0o0pa3yeMbIX UMHU TMPOCTHIX W CIOXKHBIX BEIIECTB MO TPYIIAM U TMepuoaaM. 3HAUYCHHE MEPHUOTUUECKOTO
3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUECKasi CBSi3b. BUJIbI XMMHUUYECKOU CBA3M (KOBAJICHTHAs HEMOJSpHAs U
MOJISIpHAsl, WOHHAs, MeETaJM4eckas). MexaHnu3Mbl 0Opa3oBaHMsI KOBAJECHTHOM XWMHYECKOW CBSI3H
(oOMeHHBIH W JOHOPHO-aKIENTOpHBINH). BomopomHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIIATENBHOCTD.
Crenensp okucieHus. VIOHbI: KaTUOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEILECTBA.
Tunel KPUCTAIITMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIIA KPUCTAIUNTMYECKON PEIIETKY.

[TonsiTue o gucnepcHbIX cucreMax. ICTHHHBIE U KOJUIOMIHBIE pacTBOPBL. MaccoBas 10715 BEIEeCTBA B
pacTtBope.

Knaccudukanmus Heopranmdeckux coenuHeHud. HoMeHKIaTypa HEOPraHMYECKUX  BEIIECTB.
['eneTnveckas cBsi3b HEOPraHMUECKHUX BEIIECTB, MPUHAICIKAIINX K PA3TUIHBIM KJIaCCaM.

Xumunyeckasi peakiusa. Kmaccudukanus XUMUYECKUX PEaKIUil B HEOPraHMYECKOH M OpraHUYecKou
XUMUHU. 3aKOH COXPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHHS SHEPTUH MTPU XUMUYECKHUX
peaKkusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3nuyHbIX (hakTopoB. OOpaTHMbIEe peakiuu. XUMHUYECKOEe
paBHOBecHe. DAaKTOPBI, BIUSAIOIIME HA COCTOSIHUE XUMHUYecKoro paBHoBecus. [Ipunnun Jle [latense.

Dnektponautuyeckas aucconuanus. CumbHble U cialble 3ekTponuThl. Cpeaa BOAHBIX PAacTBOPOB
BEILIECTB: KUCIIasi, HEUTpalibHas, MIEI0YHAsI.

OKHCIIUTENEHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

DKCepUMEHTAIbHbIE METOJbl W3YyU€HHUs BEIIECTB M HX MPEBpaIllEHUI: IEeMOHCTpalus TaOJuIl
«Ilepuonnueckas cucrema xumuueckux dnaemeHtoB JI. WM. MengeneeBa», u3ydeHHUE MOJEIEH
KPUCTAJUTMYECKUX PEHIETOK, HAOJIOICHHEe W OMHCAaHUE JAEMOHCTPAIIMOHHBIX W J1aOOPaTOPHBIX OMBITOB
(pa3noxeHue nepokcuia BOJOPOJa B MPUCYTCTBUU KaTaau3aTopa, ONpeeNIeHUe Cpeibl paCTBOPOB BEILIECTB
C IOMOIIbI0 YHUBEPCATIBHOI'O MHIUKATOPA, PEaKLIMU HOHHOTO 00MEHA), IPOBEEHUE PAKTUYECKON pabOoThI
«BnusHue pa3nuyHbIX GaKTOPOB HA CKOPOCTh XUMHUYECKOM peaklumy.

Pacuérnbie 3amaun.

Pacuértbl mo ypaBHEHHUSIM XMMUYECKUX PEAKIIMM, B TOM YHCIIE TEPMOXUMUUYECKHUE PACUETHI, PACUETHI C
WCIIO0JIb30BAHUEM IOHATHS «MAcCOBas J10JIs BEIIECTBAY.



Heoprannveckas xumus

Hemeramnbl. [lonoxkenne HemetaioB B llepuoamyeckoil cucreme xumuyeckux siaemeHTtoB [l. .
MenzaeneeBa M OCOOEHHOCTH CTpOEHHS aToMoB. DH3UYECKHE CBONCTBA HEMETAIIOB. AJOTPONUS
HEMETaJUIOB (Ha IpUMEpe KUCIOpoaa, cepbl, pochopa u yriepona).

XUMHUYECKUE CBOMCTBA BAXKHEWINIMX HEMETAJUIOB (rajoreHOB, cephl, azora, ¢ocdopa, yriepoaa u
KpEMHHUS) ¥ UX COSIUHEHUI (OKCHIOB, KUCIOPOICOAEPKAIINX KUCIIOT, BOJIOPOIHBIX COCTUHEHUH).

[IpuMeHeHre BaKHENIINX HEMETAJIOB M UX COCTMHEHHU.

Mertamnbl. [lonoxkenne MetamoB B llepuogmyeckoil cucteme Xumudeckux siemeHtoB [ U.
MenpeneeBa. OCOOEHHOCTH CTPOCHHS IICKTPOHHBIX 000J04YeKk aToMOB MeTayioB. OOmme Qu3uveckue
cBoiicTBa MeTa/I0B. CIUTaBBI METAIIIIOB. DJIEKTPOXUMHUUYECKHUH PsJT HAMPSHKEHUN METaJUIOB.

XHWMHYECKUE CBOMCTBA BAXKHEUIIINX METAIJIOB (HATPHUH, KaJIUW, KaJdbIIUi, MATHUHA, aJFOMUHHAM, ITUHK,
XpOM, KeJie30, MEJIb) U UX COCTMHEHUH.

O61mue criocoObl Moay4YeHust MeTasuioB. [IpruMeHeHne MeTaIoB B OBITY U TEXHHUKE.

OKCIEpUMEHTAJIbHbIE METOAbl H3Y4Y€HHUs BEUIECTB M MX NPEBPALLICHUN: H3Y4YEHHE KOJUIEKLIUU
«MeTamnel ¥ CIUIaBB», OOPa3I[OB HEMETAIIOB, PEIICHHWE JKCIEPUMEHTAIBHBIX 3a1ad, HaOIIoJeHue u
OMHCAHUE JEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHUIA ATFOMUHHUS C
pacTBOpamMu KUCIOT U LIEJI0Yel, KaueCTBEHHbIE PEaKIIMM Ha KATUOHBI METAJIOB).

Pacuérnnie 3agaun.

Pacuérer Maccel BemiecTBa WiM 00BbEMaA ra3oB MO HM3BECTHOMY KOJHMYECTBY BEIIECTBA, MAacce WIIU
00BEMY OJTHOTO U3 YYACTBYIOUIMX B PEAKIMU BEIIECTB, pacdEThl Macchl (00BhEMA, KOMMYECTBA BEIIECTBA)
MPOIYKTOB PEAKIINH, €CIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuUMUA U )KU3Hb

Ponp xumun B obecriedeHu SKOJIOTUYECKOM, SHEPreTUYECKON M MUIIEBOI 0€301MacHOCTH, Pa3BUTHU
MenuuuHbL. [IoHATHE 0 HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIUH.

[IpencraBieHust 00 OOMIMX HAYYHBIX MPUHIUIAX TPOMBIIUICHHOTO TIOMYYEHHUS BAXKHEHIIIUX BEIECTB.

UYenoBek B MUpPE BEIIECTB U MAaTEPHAJIOB: BAXKHEHIIINE CTPOUTEIHHBIC MaTEPHAIIbI, KOHCTPYKIIHOHHBIC
MaTepuaibl, Kpacku, CTEKJIO0, KepaMuKa, MaTepUalibl JJI1 JIEKTPOHUKH, HAHOMATEPHUasbl, OPraHUYECKUE U
MUHEpPAJIbHBIC YI0OpEHUSI.

XuMusi W 370pOBbE UENOBEKA: MpaBWjia HKCIOIB30BaHUS JICKAPCTBEHHBIX NPEMapaToB, IMpaBHIIa
0€30MacHOTO UCITOJIH30BAHUS MTPENapaToB OBITOBOM XMMHUH B TTIOBCETHEBHOW KU3HH.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBsI3ed NpU M3y4eHUHU OOIIed M HeopraHmdyeckoil xumuu B 11 kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK M TOHSATHH,
SIBJISTFOLIIAXCSI CACTEMHBIMHU JIJISL OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IHUKIIA.

OOmue ecTeCTBeHHO-HAYYHBIE MOHSATHSA: Hay4YHbIH (paKT, TUIIOTE3a, 3aKOH, TCOPHs, aHAJIN3, CUHTE3,
KiaccuuKanus, NepuoANYHOCTb, HAOIIOCHUE, SKCIIEPUMEHT, MOJICTHPOBAaHIE, U3MEPEHUE, SBIICHUE.

®dusuka: wMaTepusi, DJHEpPrus, Macca, aToM, OJJEKTPOH, TMPOTOH, HEUTPOH, WOH, H30TOIl,
PaIMO0aKTUBHOCTh, MOJICKYJIa, YHEPreTUYECKUA YPOBEHb, BEIIECTBO, TEJI0, 00BbEM, arperaTHOEe COCTOSHHUE
BEIECTBa, PU3NUECKUE BEIMYNHBI M CIUHUIIBI UX U3MEPEHUSI, CKOPOCTbD.

buonorus: kinerka, opraHu3m, sKocucTeMa, Ouocdepa, Makpo- U MUKPOIJIEMEHTHI, BATAMUHBI, OOMEH
BEIIIECTB B OpraHU3Me.

I'eorpadus: MuHEpaIbl, TOPHBIE TTOPO/IBI, TOJIE3HBIE HCKOMAEMbIE, TOTLIUBO, PECYPCHI.

TexHomorus:: XUMHUYECKass TMPOMBIIUICHHOCTh, METAJUTYPrusi, MPOU3ZBOJCTBO  CTPOUTEIHHBIX
MaTepHUaoB, CEIbCKOXO3SIMICTBEHHOE MPOU3BOJACTBO, MUIIEBAas MPOMBINIICHHOCTh, (apMaleBTHIECKas
MPOMBIIUICHHOCTh, POU3BOJACTBO KOCMETHUECKHX IpEernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MAaTEepHUaOB, JICKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHUH.

IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [MIPOIPAMMBI 110 XMUMHWMU HA BA30BOM
YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUMA



JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yabTaTaM OCBOCHHS OOYHYAIOUIMMMCA HpPOTrpamMM
cpeaHero obmero oopa3zoBaHus (JMYHOCTHBIM, METANPEIMETHBIM U MpeaMeTHbIM). HayduHno-meronndeckoit
OCHOBOM JJi pa3pabOTKH IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHMS IPOrPaMM CpPEIHEro 001Iero oopa3oBaHus
SIBJISIETCSI CUCTEMHO-/IESITEIBHOCTHBIN MOIXO/I.

B coOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JMYHOCTHBIX PE3YJbTaTOB
OCBOEHHUSl TMpeameTra «XHUMHs» Ha YpOBHE CpEeAHEro oO0IIero o0pa3oBaHUs BbBIACIEHBI CIEAYIONINE
COCTaBJISIOLIHE:

OCO3HaHWE OOYYAIOUIUMHUCA POCCHUUCKOW TpaXIaHCKOWM HMJACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOTIPEIETIEHUIO;

HaJIM4YUEe MOTUBAIIUU K O0YUEHUIO;

L[eJIeHANpaBIeHHOE pa3BUTHE BHYTPEHHUX YOEXKJACHUI JIMYHOCTH HA OCHOBE KIIIOYEBBIX LIEHHOCTEN U
UCTOPUYECKHUX Tpaauiuii 0a30BOil HAYKU XUMHUH,

TOTOBHOCTb M CHOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH JIEATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMHU, MPUCYILIUMHU 1IEJIOCTHON CUCTEME XMMHUYECKOro 00pa3oBaHus;

HaJIMYMe TPaBOCO3HAHMSA SKOJOTMYECKOM KyJIbTYphl U CIIOCOOHOCTH CTaBUTh II€IM U CTPOMUTH
KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3ylbTaThl OCBOCHHUS NpeaMeTa «XUMHUS» JIOCTHTaloTCid B €IUHCTBE Y4eOHOH H
BOCIIMTATEIbHONW [JEATEIBHOCTH B COOTBETCTBUU C I'yMaHHCTUYECKHMMH, COLMOKYJIbTYPHBIMH, JyXOBHO-
HPaBCTBEHHBIMH IICHHOCTSIMHU U UJI€aJaMi POCCHICKOTO TPaKJaHCKOTO O0IIEeCTBa, IPUHATHIMHU B OOIIECTBE
HOpPMaMy U TIpaBUJIAMU TIOBEJEHUS, CIOCOOCTBYIOIIMMH IpoOIllecCaM CaMOIO3HAHMS, CaMOPAa3BUTHS H
HPaBCTBEHHOT'O CTAHOBIICHUS IMYHOCTU 00YJAIOLITHXCSI.

JIM4HOCTHBIE PpEe3yNbTaThl OCBOEHUS MpeaMeTra «XHUMHS» OTPa)karoT CPOPMUPOBAHHOCTH OIIbITA
MO3HABATEIbHON U MPAKTUYECKON AESITETbHOCTH OOYYAIOMIMXCS MO pealu3ally MPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCKOro BOCIIMTAHUSA:

OCO3HaHHUS OOYYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB M O0S3aHHOCTEH, YBa)KEHUS K 3aKOHY U
IIPaBOIIOPSIIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMAaX U MPAaBUJIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW AESITEIBLHOCTH NMPH CO3JaHUM Y4EOHBIX IMPOEKTOB, PELICHUN
y4eOHBIX U M03HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M MPUHUMATh MOTHBBI, HaMEpPEHHs, JIOTUKY M apryMEHThl APYTUX MpH
aHaJ3e pa3IMYHBIX BUJOB YUYEOHOH NesTENbHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIMTAHUS

LIEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY U HAYYHOMY HacCJIeIMI0 OTE€UE€CTBEHHONW XUMUU;

YBOKEHHS K TMPOLECCY TBOPUECTBA B OOJIACTH TEOPUM M MPAKTUYECKOTO NPUMEHEHUS XHUMUH,
OCO3HAaHUS TOTrO, YTO JOCTI)KEHHS HAyKd €CTb pe3yibTaT JJIMTENbHBIX HaOMIOJEHUI, KPOIOTJIMBBIX
9KCIIEPUMEHTAIIBHBIX MIOUCKOB, TIOCTOSIHHOTO TPYZAA YYEHBIX U IPAKTHKOB;

MHTEpeca U TO3HAaBATEJIbHBIX MOTHMBOB B TOJYYEHUM M MOCIEAYIOIIEM aHajau3e HH(OpMALHUU O
MepPEeOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

HPAaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OILICHMBAaTh CUTYyallUd, CBS3aHHBIE C XUMHUYECKUMH SBICHHSIMH, WU TPUHUMATbH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEJIEHUE U MOCTYIKU CBOMX TOBapHILEH ¢ MO3UIMII HPAaBCTBEHHBIX U
MIPaBOBBIX HOPM M OCO3HAHME MOCIEACTBUM 3TUX MOCTYIKOB,;

4) popmupoBaHus KyJIbTYPbI 310POBbSI:



MMOHMMAaHUS IICHHOCTEH 3I0pOBOT0O M 0E€30MacHOro 00pasa JKU3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOUIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U TICUXHYECKOMY 370POBBIO;

coOrofieHHs MpaBUil 0€30MacHOTr0 OOpalIeHUs] C BEIIECTBAMHU B OBITY, MOBCEIHEBHON KU3HU U B
TPYAOBOM JESATEIBHOCTH;

MMOHWMAHHS IICHHOCTH TIPAaBHJ WHIWBHIYAJHLHOTO W KOJUICKTUBHOTO OE€301acHOr0 ITOBEJCHHS B
CUTYAIUSIX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICICTBUN M HENPHUSTHS BPEIHBIX MPUBBIUCK (YIMOTPEOJICHUS aJIKOTOJIsI, HAPKOTHKOB,
KypeHus);

5) Tpy10BOro BOCIMTAHUA:

KOMMYHHKATHBHOW KOMIICTCHTHOCTH B Y4e€OHO-HCCIICIOBATEIBCKOW IEATCIIEHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKON U IPYTHX BUJAX JNESATEIbHOCTH;

YCTaHOBKM Ha aKTHBHOE yYacCTHE B PEIICHUM MPAKTHUYECKUX 3a7ad COIMAILHOW HAMPaBICHHOCTH (B
paMKax CBOETO KJjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YyYeHHI0 Tpodeccuil pa3iudHOro poja, B TOM YHCIE HAa OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAHUH 110 XUMHUU;

YBaXEHUS K TPYY, JIFOASIM TpyJa U pe3yibTaTaM TPYI0BOU eI TEIBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY WHIMBUIYadbHOW TpaeKTOpuu oOpa3oBaHus, Oymaymiei
npodeccnr W peanm3alui COOCTBEHHBIX KM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTpeOHOCTEN 00111ecTBa;

6) 3K010rHYeCKOro BOCIMTAHMS:

9KOJIOTHYECKH 11EJIECO00PA3HOTO OTHOIICHUS K MPHUPOJIe, KaK HCTOYHHUKY CYIIECTBOBAHUS KU3HU Ha
3emire;

MMOHUMAHHUS TJI00AIEHOTO XapakTepa YKOJIOTUYECKUX MPOOIeM, BIUSHUS IKOHOMUYECKUX MPOIECCOB
Ha COCTOSIHUE MTPUPOTHON U COLIMAIBHOM CPEbI;

OCO3HAaHUS HEOOXOIMMOCTH WCIONB30BaHUS JOCTIKEHUH XUMHUU I PElIeHUs BOIPOCOB
PaIMOHAIBLHOTO MTPUPOIOTIONB30BAHNS;

AKTUBHOTO HENPHATHS JCHCTBUMA, NMPUHOCSIIUX BpPEI OKPYKAIOIICH NPUPOAHOM cpene, yMEHHS
MPOTHO3UPOBATh HEONATONPHUATHBIE OKOJOTHMYECKHUE TOCIEACTBUS MPEANPUHUMAECMBIX JCUCTBUNA U
MPEIOTBPAIIATh HX;

HaJU4HUs Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, YKOJIOTHYECKON KYJIBbTYPhI, OMBITA IEATEILHOCTH
9KOJIOTHYECKON HAIMPABICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCSI MU B MMO3HABATEIHHON, KOMMYHHKATUBHOM
Y COIMAJILHON TIPAKTHKE, CIIOCOOHOCTH M YMEHUS aKTUBHO MPOTHBOCTOSITh HICOJIOTHN XeMO(hoOwH;

7) HEHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
00II1eCTBEHHON MTPaKTUKH;

MOHUMAaHUS CIeUU(UKH XUMHUHM KaK HAyKH, OCO3HAHHS €€ poiu B (POPMHUPOBAHUHM PALMOHAIBLHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO MPEICTABICHUS 00 OKPYXKAIOIIEeM MHPE KaK O CJIHHCTBE
MPUPOJLI W YEJIOBEKa, B TO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHUH IMPOOJIeM COXpaHCHHS
MIPUPOJTHOTO PABHOBECHS,

yOSKIAEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUISS COBPEMCHHOW IMBWIIM3AIlMH: B e
T'YMAaHUCTHYECKOW HAIPaBICHHOCTH M BAXKHOW POJIM B CO3JaHMM HOBOWM 0a3bl MaTepUalIbHOW KYJIBTYPHI,
penieHny TIo0ambHBIX MPOOJIEM YCTONYHBOIO PAa3BUTHUSI YETIOBEUECTBA — CHIPbEBOH, JYHEPreTUYECKOM,
MMUIICBOM M DKOJIOTHYECKOH Oe30MacHOCTH, B PAa3BUTHUH MEIUIIUHBI, OOCCTICUCHUN YCJIOBUW YCIEITHOTO
TpyJa v SKOJIOTHYeCKH KOM(DOPTHOM JKU3HH KaKOTO YIeHa OOIIECTBa;

€CTECTBCHHO-HAYYHOH T'PaMOTHOCTH: MOHUMAHHS CYINTHOCTH METOJIOB ITO3HAHUS, WCIOJIB3YEMBIX B
€CTECTBCHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BaTh TOJy4aeMble 3HAHHS MJIsl aHAIW3a M OOBICHEHUS
SBIIGHUW OKPYKAIOIIET0 MHpa W MPOUCXOASIIMUX B HEM WU3MEHEHUH, yMeHUs JenaTh 00OCHOBAaHHBIC
3aKJIFOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M UMEIONIMXCS JAHHBIX C IEJIbI0 TOJYyYSHHUS JTOCTOBEPHBIX
BBIBO/IOB;



CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMHUUYECKUWE 3HAHUS [UIS peIIeHUs mnpodieM B
peaNbHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpEeca K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEIMPEPHIBHOMY OOpa30BaHHMIO U CaMOOOpPa30BaHMIO, K AKTHBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUI 110 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TpyZla B Pa3IMYHbIX chepax npodhecCHoHAIbHON AeITeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbHI

MeTtanpeamMeTHbIe pe3yabTaThl OCBOCHHUS yUeOHOTO MpeaMeTa « XUMUS» Ha YPOBHE CPEIHET0 OOIIEeTOo
o0pa3oBaHUS BKIIOYAIOT:

3HaUMMble Ui (OPMHPOBAHUS  MHUPOBO33PCHHSI  OOYYAIONMIUXCS  MEXKIUCIUTUIMHAPHBIC
(MeXIIpeIMETHBIC) OOIleHAayYHbIe TMOHSATHUS, OTPAXKAIOIIUE IEJTOCTHOCTh HAYYHOW KAapTUHBI MHpa U
crenu(pUKy METOJOB TO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepws, BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOIECC, CHUCTEeMa, HAy4YHBIM (aKT, MPUHIHUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCleIoBaHNe, HAOII0IeHUE, H3MEPEHUE, SKCTIEPUMEHT U JIPYTHE);

yHUBEpCalbHbIe Yy4yeOHBIC JCHCTBUA (ITO3HABATE/IbHBIC, KOMMYHHKATHBHBIC, PETYISTUBHEIC),
obecrneynBarone (GopMupoBaHue (YHKIIMOHATBHOW TPAMOTHOCTH U  COLMAIbHOW KOMIETEHIIUU
oOyuaronmxcs;

CIOCOOHOCTh O0YYAIOIIMXCS MCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUITMHAPHBIC, MUPOBO33PEHUYCCKUE
3HAHUA U YHUBEPCAIbHbBIE YUeOHbIe EHCTBUS B IO3HABATEILHOM U COIIMANLHOM MTPaKTUKE.

MeTtanpeqMeTHbIE  pe3YNbTaThl  OTPAXAIOT  OBJAQJCHHE  YHUBEPCAIBHBIMH  YYCOHBIMH
MMO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMH M PETYJISATUBHBIMH JICUCTBUSIMU.

OBi1ajeHNe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHUE e CTBUS:

CaMOCTOSITENIEHO (POPMYIHPOBATH U aKTYaJIU3UPOBATH POOIEMY, BCECTOPOHHE €€ paccMaTpHUBATh;

OTIPEACIIATh IENH NEATEIHHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HMX TOCTHUKCHHS, COOTHOCUTH
Pe3yIbTaThI ACATSIIEHOCTH C TTOCTABIICHHBIMU IICIISIMH;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPHUEMBI JIOTHUECKOTO MBIIUICHUS — BBIIETSATh XapaKTEpHbBIE
MPU3HAKYA TIOHSITHA W YCTaHABIWBATh MX B3aUMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIIUE TOHSATHS IS
O0OBSICHEHUS OTJEIBHBIX (DAKTOB W SIBJICHUIA;

BBIOMpATh OCHOBAHMS M KPUTEPUHU I KIIacCU(DUKAIIMY BEIIECTB M XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh IPUUYUHHO-CJICICTBEHHBIC CBSI3U MKy U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyKIAeHUs (MHAYKTHBHBIC, JEIyKTUBHBIC, IO aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSAX, (POPMYITHPOBATH BBIBOABI U 3aKIIOUCHHUS;

MPUMECHSTh B IPOIECCE TO3HAHMS, HCIIOJIb3yeMbIe B XUMHUHU CHMBOJIMYECKHE (3HAKOBBIC) MOJICIH,
peoOpa3oBbIBaTh MOJICIBHBIC IIPEACTABICHUS — XUMHUYCCKHW 3HAK (CHMBOJI) DJIEMEHTa, XHMMHYECKas
dbopMyIa, ypaBHCHHE XUMUYECKOW PEaKIMU — MPU PEIICHUH YYeOHBIX IMO3HABATEIBHBIX U MPAKTUICCKUX
3a/1a4, MPUMEHATh HA3BaHHBIC MOJCIIBHBIC TMPEJCTABICHUS Uil BBISIBICHUS XapaKTEPHBIX IPU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMUYECKHUX PEAKITHI.

2) 6a3oBble HcceI0BaTeIbLCKUE IeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB U XUMHUYECKUX PEaAKITHi;

dbopMynupoBaTh LENH U 3aJa4dl KCCIENIOBaHUS, MCIOJNB30BATh MOCTABIEHHBIE U CAMOCTOSTENHHO
c(hOpMyITUPOBAHHEIC BOMPOCH B KA4eCTBE HHCTPYMEHTA TIO3HAHKSI M OCHOBBI JIJIST ()OPMHUPOBAHHSI THITOTE3bI
IO MPOBEPKE MPABUIBLHOCTH BBHICKA3bIBAEMBIX CYXKICHHIA,

BJIQJICTh HABBIKAMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS U MIPOBEJCHUS YICHHUECKUX IKCIICPUMEHTOB,
COBEpIIICHCTBOBATh YMEHHS HAOIIOAATh 3a XOJOM IIPOIEecca, CaMOCTOSTEIHLHO IPOTHO3UPOBATH €T0
pe3ynbraT, (QopMyaupoBaTh O00O0OIIEHHUS W BBIBOJABI OTHOCUTENIBHO JOCTOBEPHOCTH pPE3yIbTaTOB
UCCIIEIOBaHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJICTAHHON padoTe;



npuoOpeTaTs ONBIT YYEHHYECKOM HCCIIeOBATEIbCKOM W TPOEKTHOW JEATEIIbHOCTH, MpPOSBISTH
CIOCOOHOCTh U TOTOBHOCTh K CAaMOCTOSITEJIBHOMY IIOMCKY METOJOB pELICHMs INPaKTHYECKUX 3ajad,
MIPUMEHEHHIO Pa3IMYHBIX METOI0B MO3HAHMUS.

3) padora ¢ nndopmanueii:

OPHECHTUPOBAThCS B PA3JIMYHBIX HMCTOYHUKAX WH(MOpMAIMK (HAyYHO-TIONMYIISIpHAsl JIUTEpaTypa
XMMHYECKOTO COZEp)KaHusl, CIpaBOYHble MOcoOus, pecypchl MHTepHeTa), aHAIM3UPOBAaTh HMH(OPMAIIHIO
pa3MYHBIX BUAOB H  (GOPM  TPEICTABICHHS, KPUTUYECKH OLEHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEYHUBOCTb;

(dbopMynMpOBaTH 3aMpOChl U MPUMEHATHh PA3IMYHBIE METOABI MPU MOHUCKE U OTOOpEe HMH(MOpPMAIUH,
HEOOXOMMOM TSl BBITTOJTHEHHS YIeOHBIX 33734 ONPEeIEHHOTO THIIA;

IpUOOpETaTh OMNBIT UCIOIb30BAHUSA MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IUYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAabHYIO (popMy mpeicTaBieHus MH(POpMaLUU (CXeMbl, TpaduKH,
JMarpaMMbl, TaOJIULbl, PUCYHKU U JIpYTHE);

WCTOJb30BaTh HAY4YHBIM S3BIK B KauyecTBE CpeACTBa Hpu paboTe ¢ XUMHUUECKOW HHGOpMAIHEi:
INPUMEHATh MEXNpeAMeTHble ((pU3MuecKue M MaTeMaTU4eCKHe) 3HAKM M CHUMBOJBIL,  (OPMYIIbI,
ab0peBUaTypbl, HOMEHKJIATYDPY;

WCTIOJIB30BATh M MTPE0OpPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISATHOCTH.

OgiaieHNe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBHSIMU:

3aJaBaTh BONPOCHI 10 CYIIECTBY OOCYXJaeMoil TeMbl B XOjA€ Juajora W/WIA JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYIHMPOBATH CBOM TNPEJIOKEHHS OTHOCHUTEIHHO BBIOJHEHHS TPEITIOKESHHOMN
3aJauu;

BBICTYNIaTh C NPE3CHTAlleld  pe3yJlbTaTOB  IO3HABATENILHOW  JIEATENBHOCTH, MOJYYCHHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPH BBHIMOJHEHHH XHMHUYECKOTO OJKCIIEPHMEHTA,
MPAaKTUYECKON paboThI MO0 UCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, peajn3aluyi y4eOHOro MPOeKTa 1
(dbopMyIHpOBaTH BBIBOIBI TI0 pe3yJbTaTaM IPOBEAEHHBIX HCCICIOBAHUN IyTEM COTJIACOBAHUS MO3WIHMK B
X0J1e 00CYXIeHUS 1 OOMEHA MHCHHSIMHU.

OBJajieHNe YHUBEPCAJIbHBIMH PeryIssTUBHBIMH el CTBHSIMU:

CaMOCTOSITENIHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MIO3HABATENIbHYIO JESATEIBHOCTD, ONPEaEsisl €€
LEeJIM M 3aJ]a4i, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh IMpeasiaraeMblii aaropuTM
JeHCTBUI TpU BBINOJIHEHUHM YYEOHBIX M HCCIEI0BAaTENbCKUX 3a]ad, BbIOMpaTh Hambosiee >(pQPeKTHBHBIHI
CTIOCO0 MX peHIeHUs ¢ YYETOM IOTyUSHHS] HOBBIX 3HAHUHN O BEIIECTBAX M XUMHUYECKUX PEAKIIHSX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH IE€ATEIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTpaxaroT:

c(OPMHPOBAHHOCTh IMPEJICTABICHUH O XUMUYECKOH COCTaBIIAIOLIEH €CTECTBEHHO-HAyYHON KapTHHBI
MUPA, POJIM XUMUH B MIO3HAHUH SABJICHUIA NPUPOIBI, B POPMUPOBAHUY MBIIIICHUS U KYJIbTYPBI JINYHOCTH, €€
(YHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAUMOW MJii PpEeLIeHUs MPaKTUYEeCKUX 3a7ad M SKOJIOTMYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON Cpene;

BJIAJICHUE CHUCTEMON XMMHUYECKUX 3HAaHHUM, KOTOpAas BKIIOYAET: OCHOBOIIOJATAIOIIHAE IIOHSATHUS
(XMMUYEeCKUIl ~ BJIE€MEHT, aToM, JJIEKTpOHHas  000J0YKa  aToMa,  MOJEKyJa,  BaJEHTHOCTb,
3JIEKTPOOTPHULIATEIbHOCTh, XUMHMUYECKasi CBs3b, CTPYKTypHass (opmyna (pa3BEépHyTas U COKpallEHHas),
MOJIb, MOJISIpDHAsE Macca, MOJSIPHBIM OOBEM, YIIIEpOIHBINH CKeNeT, (YHKIHMOHAIbHAs TPYIIa, paJauKal,
U30MEpPHsI, U30MEPBI, TOMOJIOTUYECKUN psZl, TOMOJIOTH, YIJIEBOAOPOJbI, KUCIOPOJ M a30TCOAECpPIKaIIHe
COEJIMHEHUSI, MOHOMED, IOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUH H



3aKOHBI (TEOPHs CTPOCHUSI OpraHnueckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHMHH; MHUPOBO33PEHUYECKHE 3HAHUS, JIeKallie B OCHOBE
MOHUMAaHMsI TPUUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKUX SBJICHUM, ()aKTOJOTUUECKUE CBEJICHHUS O CBOMCTBAX,
cocTaBe, IMOJydeHHH W O€30MaCHOM HCIOJb30BAaHUM BaXHEUIIMX OPraHUYECKUX BELIECTB B OBITY H
MPAKTUYECKON JESITETbHOCTH YEJIOBEeKa;

c(OPMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC TMPU3HAKH TOHSATUH, YCTAaHABIMBATH UX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHSI IPU OIMCAHUU COCTaBa, CTPOCHHUS U IPEBpAICHUN
OpPraHMYECKUX COCAUHEHU;

c(OPMHPOBAHHOCTh ~ YMEHHH  HCHOJB30BATh XHMHYECKYI0 CHMBOJIMKY JUISI  COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHO) (OpMyn OpraHMYEeCKHMX BELIECTB H
yYpaBHEHUN XUMHYECKHX pEeaKlMid, H3rOTaBIMBATh MOJIEIM MOJIEKYJl OPraHUYECKUX BELIECTB I
WITIOCTPAIIMH UX XUMUYECKOTO M IPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPHUHAIIC)KHOCTh U3YUCHHBIX OPTaHWYECKUX BEIICCTB
[0 UX COCTAaBY U CTPOCHHIO K OMpEACNIEHHOMY KIJIacCy/TpyIe COeTUHEHUH (YriIeBOAOPOIbl, KUCIOPOI U
a30TCOAEpIKAIINE COEAUHEHMS, BBICOKOMOJIEKYJSIPDHBIE COEJUHEHMs), JaBaTb WM Ha3BaHUA IO
cucteMatnueckorr HoMeHkmarype (IUPAC), a Takke NpHBOIWUTH TPHUBHAIIBHBIC HAa3BaHUS OTACIIBHBIX
OpPraHUYECKUX BEIIECTB (3TWUJICH, IPONMIICH, alleTUIICH, ATUJICHIJINKOJIb, TTIMIEpUH, (GeHo, popMabIerus,
aleTalbJeru]l, MypaBbHHas KHCIIOTa, YKCYCHas KHCIJIOTa, OJIEMHOBAas KHUCJIOTa, CTEApUHOBas KHCIOTA,
TIII0K03a, PPYKTO3a, Kpaxmall, IeJITI0103a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHUS OINPENEIATh BUIbl XMMHUYECKOW CBS3M B OPraHMUYECKUX COEIMHEHHSIX
(onuHapHBIE U KpaTHbIE);

c(hOpPMHUPOBAHHOCTh YMEHUS TPUMEHSITH MOJO0XKEHHSI TEOPHH CTPOCHUS OPraHUYeCKUX BemecTB A. M.
BytnepoBa aist 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS
Macchl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapakTepU30BaTh COCTaB, CTPOCHUE, (U3NYECKHE U XHMHUYECKHE
CBOMCTBAa TUIHMYHBIX MPEICTABUTENIEH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, STHJIEH,
MpOMuiIeH, aneruieH, Oyraauen-1,3, mermnOyramueHn-1,3, OeH30J7, METaHO], 3TAHOJ, STUJICHIJIMKOIb,
TTIMIEepUH, (EeHOJN, aueTanbAeru]l, MypaBbUHAs W YKCyCHas KHUCJIOTHI, TJIIOKO3a, Kpaxmal, LeJJII03a,
aMHHOYKCYCHAasi KHCIJIOTa), WUTIOCTPUPOBAaTh T'€HETUYECKYI0 CBS3b MEXIY HUMH YpaBHECHHSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCIIONIB30BAHUEM CTPYKTYPHBIX (DOPMYII,

c(OPMHPOBAHHOCTh yMEHHUSI XapaKTepPH30BaTh HCTOUYHUKU YIIIEBOJOPOIHOTO ChIpbs (HEPTH,
MIPUPOJIHBIN ra3, yrojs), CIOCOOBI UX NMEPepadOTKH U MPAKTUUYECKOE TPUMEHEHNE POAYKTOB NepepadoTKy;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHUS MO0 XUMUUYECKUM YpaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM NPOAYKTAa PEAKIMH I10 HM3BECTHBIM Macce, 00BbEMY, KOJINYECTBY
OJIHOTO M3 UCXOJIHBIX BEIIECTB UM MPOJTYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTh YMEHUH BIJIAZIETh CUCTEMOW 3HAHUNA 00 OCHOBHBIX METOJ[aX HAyYHOI'O IMO3HAHMUS,
UCTIONB3YyEeMBIX B XMMHHU TPU W3YYEHUH BEIIECTB M XMMUYECKHX SIBJICHWH (HaONIOEHNE, W3MEpeHue,
SKCIIEPUMEHT, MOJICIHPOBAHHE), UCIIOIb30BATh CUCTEMHbIC XUMUYECKUE 3HAHUS JUI IPUHATUS PELICHUN B
KOHKPETHBIX KM3HEHHBIX CUTYallUsX, CBA3aHHBIX C BELIECTBAMU M UX MPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHUW COOJIIOAAaTh TMpaBWia TIOJH30BAHUA XUMHUYECKOW TIOCYIOH U
nabopaTopHbIM 000pyZOBaHHMEM, a TakkKe MpaBuiIa OOpAIllEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMHU 110 BBIIOIHEHUIO J1a00pAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IJIAHUPOBATH W BBIMOIHATh XUMUYECKHN SKCIIEPUMEHT (TIpEBpaIICHUS
OpPraHMYeCKHUX BEILECTB NPH HArpeBaHUM, MOJYYCHHE STHIICHA M M3YYEHUE €ro CBOMCTB, KaueCTBEHHBIC
peakuuu OpraHMYeCcKUX BEIIECTB, JE€HATypalus OEJKOB IpU HArpeBaHUU, LBETHBIE PEaKIMH OEJIKOB) B
COOTBETCTBUM C MpaBWJIaMHU TEXHUKH O€30MacCHOCTH MPHU OOpallleHMH C BELIeCTBAMU U J1IaOOpaTOPHBIM
000pyZOBaHUEM, IPEJICTABIATh PE3YJIbTaThl XMMHUYECKOIO SKCIEpUMEHTa B (opMe 3amucH ypaBHEHUN
COOTBETCTBYIOUINX peaKuii U (OPMYITHPOBATH BBIBOABI HA OCHOBE 3TUX PE3YNIbTaTOB;



c(OPMHUPOBAHHOCTh YMEHUH KPUTHUUYECKU aHATU3HPOBATH XUMUYECKYIO WH(POPMAIIHIO, TTOTYIaeMYyIO
W3 pa3HbIX UCTOYHUKOB (CpeCTBAa MacCcoBOM nHpopMaruu, IHTepHET U ApyTrux);

c(hOpPMUPOBAHHOCTh YMEHMI COONIOAATh MpaBUiia SKOJOTHMUECKH IIeNIeCO00pa3HOro MOBEICHUS B
OBITY U TPYJOBOU JEATEIHHOCTHU B LIESAX COXPAHEHHS CBOETO 30POBhSI M OKPYKAIOIIEH MPUPOTHON CPEIIbI,
OCO3HABaTh OMACHOCTh BO3JICMUCTBUS HA JKMUBBIE OPTaHU3MBI OIPEACIEHHBIX OPTaHMYECKUX BEIIECTB,
noHuMasi cMbich nokasarens [1JIK, mosicHATh Ha mpuMepax crocoObl YMEHBIICHUS U MPEIOTBPAILICHUS UX
BpPETHOTO BO3/ICHCTBUSI HA OPTAaHU3M YEJIOBEKa;

JUIsE O0YYaromMXCcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[0POBBSI: YMEHUE NMPUMEHSATh 3HAHUA 00
OCHOBHBIX JIOCTYIHBIX METO/1aX MO3HAHUS BEIIECTB U XUMUUECKUX SBJICHUI;

JUTSL CTICTIBIX U CITA0OBWJISIIMX OOYYaIONIMXCS: YMEHUE HUCIIOIb30BaTh PElbe(HO-TOUCUHYIO CHUCTEMY
ob6o3nauenwii JI. bpaiins 1 3anucu XuMu4eckux GopMyIL.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS Kypca «O01mas 1 HeopraHu4eckas XUMHUs OTPaKaroT:

c(OPMHPOBAHHOCTh MPEACTABIECHUI: 0 XUMUYECKON COCTABIAIONIEH €CTeCTBEHHO-HAYUYHOW KapTHUHBI
MUpA, POJIM XUMHUH B TIO3HAHUH SABJICHUH IPUPOIBI, B JOPMHUPOBAHUH MBIIUICHUS U KYJIbTYPbI IMYHOCTH, €€
(yHKIMOHATHHON TPaMOTHOCTH, HEOOXOIWMOW ISl PEIICHHS TPAKTHUYECKUX 3a7ad W OKOJIOTUYECKH
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON CPELE;

BJaJICHUE CHUCTEMOH XHMMHUYECKHX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJATAOLINE MOHATHUS
(XMIMHUYECKHUIl DIIEMEHT, aTOM, M30TOM, S-, P-, d- 3JeKTpOHHBIE OpPOUTAIM aTOMOB, MOH, MOJICKYJa, MOJIb,
MOJISIpDHBI  00BEM, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIEHMSA, XHMHUYECKas CBA3b
(KoBaJIeHTHAsi, MOHHAs, METAJIMYECKasi, BOJOPOJHAsS), KPHUCTALUIMYECKas PEHIETKA, TUIBl XUMHUYECKUX
peaKImii, pacTBOp, JJIEKTPOJMTHI, HEIIEKTPOIHUTHI, AJIEKTPOJIUTHYECKAS JHUCCOIUAINS, OKHCIUTEIb,
BOCCTAHOBUTEINb, CKOPOCTh XUMHUYECKOH peakiy, XUMHUYEeCKOe PaBHOBECHUE); TEOPUU U 3aKOHBI (TEOpHS
3JIEKTPOJIUTUYECKON NUCCOIMAlnM, nepuoanyeckuil 3akod /. M. MenaeneeBa, 3aKOH COXpaHEHUSI MacChl
BEIIECTB, 3aKOH COXPAaHEHMs] M NPEBPALCHHUsS SHEPruU IpU XUMHUYECKHUX PEAKIHAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUH A3BIK XMMHUH, MUPOBO33pEHUECKUE 3HAHUS, JISXKAIHE B OCHOBE ITOHUMAaHUS IPUYMHHOCTU U
CHCTEMHOCTH XHUMHYECKUX SIBICHUH, (DaKTOJOTMYECKHE CBEICHHS O CBOMCTBaX, COCTaBe, MOJIYYCHUH H
0€30I1aCHOM HCII0JIb30BaHUH BaKHEUIIMX HEOPraHMUYECKUX BEUIECTB B OBITY M MPAKTHUECKON NeATETbHOCTH
YeJI0BEKa;

C(OPMHUPOBAHHOCTh YMEHHH BBISIBIIATh XapaKTepHbIE TPU3HAKWA TIOHSATHHA, YCTaHABIUBATh WX
B3aMMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOLIME MOHATUS NPU ONUCAHUM HEOPraHMYECKHX BEIECTB U UX
IIPEBPAILCHU;

Cc(OPMHPOBAHHOCTE YMEHHHM HCIOIb30BaTh XUMHUYECKYIO CHUMBOJHMKY MAJIi COCTaBJIEHUS (Gopmyl
BEIIECTB M YpaBHEHUH XMMHUUYECKUX peakiuii, cucrematnueckyto HomeHknarypy (IJUPAC) u tpuBuanbHble
Ha3BaHUS OTACIHHBIX HEOPTAHUYECKUX BEUIeCcTB (YrapHbIi ra3, yrieKUCIbIi ra3, aMMuak, raméHas n3BecTh,
Heraui€Hasi U3BeCTb, MUThEBas COZA, MUPUT U APYTHE);

c(OpPMHPOBAHHOCTH YMEHHUI ONpPEAEATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB
B COCIMHEHMSAX PA3TMYHOTO COCTaBa, BHJ XWMHYECKOH CBSI3M (KOBaJCHTHAs, MOHHAs, MeETaJUTHYecKas,
BOJIOPOJIHAsl) B COCIMHEHMSAX, TUI KPUCTAJUIMYECKONW pEIIETKM KOHKPETHOIO BellecTBa (aTOMHas,
MOJICKYJISIpHAsl, WMOHHAs, METaJUIMYEcKas), XapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
COEIMHEHUH;

c(OPMHPOBAHHOCTh YMEHHMH YyCTaHABIMBATh IPHHAJICKHOCTh HEOPraHMYECKHUX BEIIECTB MO MX
COCTaBy K OMNpeneiEHHOMY KIACCy/TpyIe COeIWHEHHH (IIPOCThIE BEHIECTBA — METAJLIBl M HEMETaJlIbl,
OKCH/[Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEPHbIE THIPOKCHU/IBL, COIIH);

c(OPMHPOBAHHOCTh YMEHUH pPacCKpbIBaTh CMBICH mepuoauueckoro 3akona JI. M. MenneneeBa u
JI€MOHCTPUPOBATDH €TI0 CHCTEMATU3HUPYIOIIYIO, O0BSICHUTEIBHYIO H TPOTHOCTUYECKYIO () YHKIINH;



c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh JJICKTPOHHOE CTPOEHHE aTOMOB XUMHUYECKUX
saneMeHTOB 1-4 mnepuonoB Ilepmogmyeckoil cucrembl xumuueckux ssemeHtoB JI. WM. Menneneesa,
UCIIOJIB3YSl TOHATHA «S-, P-, O-3JEKTPOHHBIC OpOWTANN», «IHEPIeTUYCCKHE YPOBHM», OOBICHSITH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U MX COECAMHEHUH 110 MEepUOoJaM U IpyIIaM
[Tepuoanueckoil cuctembl XxuMuueckux 3aeMeHToB J[. 1. Menneneena;

c(OPMHPOBAHHOCTh YMEHHUH XapaKkTepu3oBaTh (ONMUCHIBATh) OOIIME XHMHYECKHE CBOMCTBa
HEOpPraHMYECKHX BEIIECTB PA3IMUHBIX KIaCCOB, HOATBEPKIATh CYILIECTBOBAHNUE T'€HETUUYECKON CBA3H MEXKIY
HEOPraHMYECKUMH BELIECTBAMHU C MTOMOUIbI0 YPaBHEHHUI COOTBETCTBYIOIINX XUMHUECKHUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHHs KIACCU(UIIMPOBATH XMMUYECKHE PEAKIMH IO Pa3IMYHBIM IPU3HAKAM
(4uciy M cocTaBy pearupyrouux BeIecTB, TEMI0BOMY 3D (PeKTy peaku, U3MEHEHHUIO CTENEHEN OKUCIICHUS
AJIEMEHTOB, 00OPAaTUMOCTH PEAKINH, YUACTUIO KaTaln3aTopa);

c(OPMHPOBAHHOCTh YMEHHMH COCTAaBJIATH YPABHEHUS pEaKIUi pPa3IUYHbIX THUIIOB, TOJHBIE U
COKpaIlEHHbIE YPaBHEHUS PEaKIMi HMOHHOTO 0OMEHa, YUUTHIBAsl YCIOBHUSA, MPU KOTOPBIX ATH PEAKIUH UAYT
710 KOHIIa;

c(OPMHPOBAHHOCTh yMEHHH TPOBOAUTH PEAKLUH, IMOJITBEPXKAAIONINE KAueCTBEHHBIH COCTaB
pa3IUYHBIX HEOPTAaHUYECKUX BEILIECTB, PACTIO3HABAThH OIBITHBIM MYyTEM HOHBI, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHMH PpPACKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX DPEAKIHIM
MOCPEJICTBOM COCTaBIICHUS AJIEKTPOHHOTO OajaHca STUX PeaKIuii;

c(OPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKLUHU OT PA3INYHbIX
(aKkTOpOB; XapakTep CMEUIEHHMs] XMMHUYECKOTO pPaBHOBECHS B 3aBUCUMOCTH OT BHEIIHErO BO3JEHUCTBUS
(mpunnun Jle [arense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTepu30BaThb XHUMHYECKHE IPOIECCH], JeKallue B OCHOBE
MIPOMBIIIJIEHHOTO TIOJyYeHUsI CEpPHOI KUCIIOTHI, aMMHaKa, a Takke c(OpMUPOBAHHOCTh IPEICTaBICHHUI 00
O0IIMX HAyYHBIX MPUHIUIAX U 9KOJIOTHYECKHUX MPOoOIeMax XMMUYECKOTO IIPOU3BO/JICTBA;

c(OpMUPOBAHHOCTh YMEHHUN MPOBOJIUTH BBIYMCIIEHUS C HCIIOJIb30BAHUEM IOHSATHS «MaccoBas J0Js
BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOLIECHUH ra30B MPU XUMHUYECKHX PEaKIMIX, MACChl BEUIECTBA WU
00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJHOTO M3 Y4YacTBYIOUIMX B
peaKIy BEIIECTB, TEIUIOBOro 3((dekra peaknuu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl BEUIECTB,
MIPEeBpALIECHUS U COXPAHEHUS SHEPTUU;

c(OPMHPOBAHHOCTh YMEHHMH COONIOAAaTh MpaBWJa IIOJIb30BAaHHMS XMMHUYECKOH TMOCYyloil u
nabopaTopHBIM OO0OpPYAOBaHHEM, a TaKXKe TMpaBmia OOpalieHUsi C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU IO BBHITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IIJIAHUPOBATH U BBIOJIHATH XUMHUYECKUH SKCIIEPUMEHT (paslioKeHHe
MEepOKCHJIa BOJOPO/A B MPUCYTCTBUM KaTalu3aTopa, ONpe/ieJIeHHe CPellbl paCTBOPOB BEIIECTB C TOMOIIBIO
YHUBEPCAIBHOI'O MHAWKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKON PEeaKLNH, PeaKuu
HMOHHOTO 0OMEHa, KaueCTBEHHbIE PEaKIUH Ha Cynb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHUS,
pelIeHre YKCIIePUMEHTaIbHBIX 33/1a4 10 TeMaM «MeTamnsy 1 «HemeTanssl») B COOTBETCTBUU C MPaBUIAMHU
TEXHUKU 0€30MacHOCTH MPHU OOPALICHUU C BEIIECTBAMH U Ja0OpaTOPHBIM 000PYAOBAaHUEM, MPEICTABIAThH
pe3yabTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (QopMe 3alucH ypaBHEHHH COOTBETCTBYIOIIMX pEaKLUUd U
(dbopMynupoBaTh BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTUUECKH aHAIU3MPOBATH XMUMHUYECKYI0 MH(POPMALHIO, MOTydaeMyro
U3 pa3HbIX UCTOYHHUKOB (CpPeICTBa MacCOBOM KOMMYHUKaMU, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUH COOJIOAATh IMpaBHJIa HKOJOTHMUECKU LEIecO00pa3HOro IMOBEACHUS B
OBITY ¥ TPYJOBOH JIE€ATEIBHOCTH B LIEJISIX COXPAHEHHSI CBOETO 3I0POBBsI M OKPYXKAIOIIEH MPUPOIHOM Cpesibl,
OCO3HaBaTh ONACHOCTh BO3JEHCTBHS Ha >KUBBIC OPraHU3MBbl OMpPENEIEHHBIX BELIECTB, MOHHUMAs CMBICI
nokazatens [IJIK, mosicHATh Ha npumepax CHocoObl YMEHBUIEHHS W TPEAOTBPALICHUS MX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEIIOBEKA;



Ui 00YYaIOMIMXCSl C OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBbS: YMEHUE NPUMEHSATh 3HAHHUA 00
OCHOBHBIX JIOCTYIIHBIX METO/AX ITO3HAHMSI BELIECTB U XUMHUECKUX SIBICHUM;

JUIsL CJETIBIX M CIAOOBUAALIMX O0YyYaroIluXcs: YMEHUE HCIOJIb30BaTh PeIbe(HO-TOUCUHYIO CHCTEMY
o6o3nauenwmii JI. bpaiins 11 3aruc XUMAYECKUX (GOPMYIL.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesoB 4 TeM (undposbie)
Ne n/m Kontpoabubie | IlpakTnyeckue
NMPOrpamMMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypcbl
Paspnen 1. Teopernyeckue 0CHOBbI OPraHMYeCKOM XUMHH
IIpenmeT oprannueckon xuMuu. Teopus
P P ? http://school-
11 CTPOEHUS OPraHUYECKUX COETUHEHUN A. 3 .
collection.edu.ru
M. Bytneposa
HUroro mo pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHbBI 2
59 HenpenensHble yriaeBoJOPOIBI: AIKEHBI, 5 1
' ANKaJNCHbI, ATKMHbI
2.3 ApomaTHYeCKHe yrieBOA0POIbI 2
24 [TpupoTHBIC HCTOYHUKH YTICBOIOPOIOB U 3 1
' UX nepepaboTka
Hroro no pazneny 13
Pazaen 3. Kuciopoacoaep:kamue opranndecKue coeIMHeHUs1
3.1 Criuptel. @enon 3
3.9 Anbaeruasl. KapOoHOBBIE KUCTOTHI. 7 1
' Crnoxubie QUpbI
3.3 YriieBos 3 1
Hroro no paszneny 13
Pasnen 4. A3orconeprxainue opranudeckue coelMHeHUus
4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3



http://school-collection.edu.ru/
http://school-collection.edu.ru/

Hroro no pazneny

Paspnen 5. BeicokoMoOIeKy AsIpHBIE COCIUHEHHS

5.1 [Inactmaccel. Kayayku. Boiokna 2
Hroro mo pazaeny 2
OBILIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 34 2 2
11 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undposbie
Ne n/m P Kontpoabusie | IlpakTnueckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypcbl
Paznen 1. TeopeTnueckue 0CHOBbBI XMMUM
Crpoenune atoMoB. [lepnoanueckuii 3aKkoH
http://school-
1.1 u [lepuonnueckas cucteMa XUMHUYECKUX 3 _[37
collection.edu.ru/
anemenToB JI. 1. Menneneena
12 CrpoeHnue BeniectBa. MHOT00Opasue 4
' BEIIECTB
1.3 XUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazneny 13
Paznen 2. Heopranuueckasi xumus
2.1 Mertamnsl 6
2.2 HewmeTrast 9 1
53 CBsi3b HEOPraHMYECKUX M OPTaHUYECKUX )
' BEILECTB
Hroro no pazneny 17

Pa3pen 3. Xumus 1 ;KU3HL



http://school-collection.edu.ru/
http://school-collection.edu.ru/

3.1 XUMHUSA U KU3HDb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne n/m Tema ypoka Jara uzydyenus Jlononnutensas
Bcero uHdopManms

1 [IpenmeT opraHuyecKor XUMUH, €€ 1 01.09.2023 §1
BO3HHKHOBEHHUE, PA3BUTHE U 3HAUCHUE
Teopust cTpOeHUST OPraHUYECKUX

2 coenunenuit A. M. bytneposa, eé 1 08.09.2023 §2
OCHOBHBIE MTOJIOKEHUS
[IpencraBienue o KiaccuPpUKauu

3 opraHuveckux BemecTB. Homenknarypa 1 14.09.2023 86
(cucTeMaTudeckas) U TPUBHAIBLHBIC
Ha3BaHUs OPraHUYECKHUX BEILIECTB

4 AJKaHBbI: COCTaBuI/I CTpPOEHHE, 1 99 09.2023 §7-8
TOMOJIOTUYECKHH P

5 MeraH u 3TaH — npocTenIne 1 99.09.2023 $9
MPEACTaBUTEIN AJIKAaHOB

6 AJIKEHBI: COCTaB M CTPOEHHUE, CBONCTBA 1 06.10.2023 §10

7 DOTUJICH U TIPONUIIEH — MPOCTEHIINe 1 13.10.2023 §11
MPEACTaBUTEIN AJIKEHOB

8 [IpakTrueckas pabora No 1. <jHonyquHe 1 90.10.2023 §12
STUJIEHA U U3yYEHUE €r0 CBOWCTBY
Ankanuensl. byraguen-1,3 u

9 MetminoOyranueH-1,3. [Momyuenue 1 27.10.2023 §13
CHUHTETUYECKOI0 KaydyKa U pe3uHbI
AJNKUHBI: COCTaB U 0COOEHHOCTH

10 CTPOEHHSI, TOMOJIOTHYECKUI PAIL. 1 10.11.2023 §14

AlLeTHIEH — NPOCTEUILINNA MPEICTABUTEIb
aJIKUHOB




Brruucnenus 1o YpaBHCHHUIO XUMHUYECKOM

11 17.11.2023
peakuuu
A : .T

12 peHbl: 0eH30I1 ¥ TONTyouI. TOKCHYHOCTh 94.11.2023 §15-16
apeHoB

13 I'eneTnueckas cBsi3b YIiIeBOJOPOIOB, 01.12.2023
NpUHAUISKANINX K PA3IMYHBIM Klaccam
[IpupoaHbie ICTOYHUKH YTJIE€BOAOPOIOB:

14 MIPUPOJIHBIN ra3 U NOMYyTHbIE HEPTSIHBIC 08.12.2023 §17
rasbl, He(pTh ¥ MPOAYKTHI €€ nepepaboTKu
[TpupoHBIe HCTOYHUKH YTIIEBOIOPOIOB!

15 MIPUPOJIHBIN a3 U MOIYTHBIC HEPTIHBIC 15.12.2023 §18
ra3sl, He(pTh ¥ MPOAYKTHI €€ mepepaboTKu

16 Konrponbnas pabota no pazaerny 99 12 2023
«YTIeBOIOPOIBI»

17 [IpenenbHBIC OAHOATOMHBIE CITUPTHI: 99.12.2023 §19-20
METaHOJI U 3TaHoJ. BomopoaHas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: STUICHTITUKOIb 12.01.2024 $21
U TJIALEPUH

19 deHom: cTpoeHue I\fonexynm, dusndeckue 19.01.2024 §22
Y XUMHUYECKHE CBOUCTBA, TPUMEHEHHE
An :

20 BACTHJIAL: (POPMATLISTH H 26.01.2024 §23-24
aneTanbJerus. AIeToH

91 OIITHOOCHOBHBIE TIpeJIeIbHBIC KAPOOHOBBIE 02.02.2024 §25-26
KHCJIOTBI: MypaBbUHAS U YKCYCHAsI

99 [IpakTnueckas pa6v0Ta Ne 2. «CsoiicTBa 09.02.2024 §27
pacTBOpa YKCYCHOM KHCIOTBI»
CreapuHOBasi ¥ OJICHHOBASI KUCIIOTHI, KaK

23 MPEACTAaBUTEN BBICIINX KapOOHOBBIX 16.02.2024
KHCJIOT

24 MBpL1a Kak COJIM BBICIINX KapOOHOBBIX 01.03.2024




KHCJIOT, UX MOIOIICC JIeUCTBUE

CrnosxHble 3¢upbl Kak MPOU3BOIHBIC
25 KapOOHOBBIX KUCIOT. ' MAPOIN3 CIIOKHBIX

3¢upoB

15.03.2024

§29

XKupsl: rugponus, NpUMEHEHHE,

26
OuoJsiornyeckas posb KUPOB

05.04.2024

§30

VYTIeBoIbI: COCTaB, KilacCupUKAITHSI.
27 Baxnelimue npencraBuTeNu: rioKo3a,
bpykTo3a, caxaposa

12.04.2024

§31-32

Kpaxmai u nemitono3a Kak IpupoHbIe
MOJINMEPBI

28

19.04.2024

§33-34

Kontposnbnas pabota no pasaeny
29 «Kucnopoacoaepxaiiue opraHn4ecKue
COEJIMHEHUS

26.04.2024

30 AMMWHEBI: METWIAMUAH U aHWINH

03.05.2024

§36

AMWHOKUCIIOTHI KaK aM(OTepHbBIE
31 OpraHUYECKHE COEUHEHUS, UX
ouosiornyeckoe 3Hauenue. I[lernruanl

10.05.2024

§37

39 benku xak npupoHbIe

BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

17.05.2024

§38

OCHOBHBIC IOHATHUS XUMUN
BBICOKOMOJICKYJIAPHBIX COGI[I/IHeHI/Iﬁ

33

24.05.2024

§42-43

OcHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.

[Inactmaccel, KaydyKHd, BOJIOKHA

31.05.2024

§44-46

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

34




11 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

dara uzydeHnus

JlomosiHuTEABHAS
uHdopmanus

XUMHUYECKUH 37IEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTrypanus aToOMOB

07.09.2023

§1

Ilepnonnueckwuii 3akoH u [lepnonnueckas
CHCTEMa XUMUYECKHX 1eMeHTOB [[. M.
MeHeneesa, ux CBsA3b C COBPEMEHHOMN
TEOPUEHN CTPOEHUS aTOMOB

14.09.2023

§3-4

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XHMHYCSCKHX 3JIEMEHTOB M UX COCAUHCHUMN
10 TPYIINaM U NepuoaaM. 3HaueHue
MIEPUOANYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.. MeHneneeBa B
pPa3BUTHH HAYKU

21.09.2023

Crpoenue BemiecTBa. XUMUYECKas CBsI3b, €€
BUJIbI; MEXaHU3MBbI 00pa30BaHUS
KOBaJICHTHOH cBs13U. BoopoaHas cBs3b

BajnieHTHOCTB. DJIEKTPOOTPULIATENHHOCTD.
Crenens okucieHusa. BemecTsa
MOJICKYJIAPHOTO U HEMOJICKYJIAPHOTO
CTPOCHHUS

28.09.2023

05.10.2023

§7-8

§10

[ToHsiTHE O MUCTIEPCHBIX CUCTEMAX.
VcTrHHBIE ¥ KOJUTOUTHBIE PACTBOPHI.
MaccoBasi 107151 BELIIECTBA B paCTBOpPE

12.10.2023

§16-17

Knaccuduxanus u HoMeHKIaTypa
HEOPraHW4YeCKUX COSTNHECHHUH.
['eHeTnyeckas CBA3b HEOPraHUUECKIX
BEIIECTB, Pa3JIMYHBIX KJIACCOB

19.10.2023

Knaccudukanus XuMHYECKUX peaKiuii B

26.10.2023

§2




HEOPraHUYECKOU U OPraHUYECKOU XUMUHU.
3aKOH COXpPaHEHMsI MAaCcChl BEILIECTB; 3aKOH
COXPAHEHHUs U NPEBPALICHUS YHEPTUU IIPU
XUMUYECKHUX PEAKLHIX

CkopocTtb peakiuu. OOpaTuMble peakiny.
XUMHUYECKOE PaBHOBECHUE

16.11.2023

§12-15

10

[Tpaxktuueckas padorta Ne 1. «Bnusuue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKOW PEaKLUM)

23.11.2023

11

DnexTponuTHueckas quccouuanus. [lonstue
0 BozopoiHOM Tokasatene (PH) pactsopa.
Peaxniuu nonnoro oomena. ['maponus
OpPraHNYECKUX U HEOPTaHUICCKUX BEIICCTB

30.11.2023

§19-21

12

OKHUCINTENIbHO-BOCCTAHOBUTENbHBIE
peakiuu. [TonsTue 06 31exTponu3e
pacIyiaBoB M paCTBOPOB COJIEH

07.12.2023

§25

13

KonTposbHas pabota 1o pazaeny
«TeopeTHyecKre OCHOBBI XUMHUUY

14.12.2023

14

Mertael, ux nojoxeHue B [lepuoanyeckoii
CHCTeME XUMHYeCKux siaeMmeHToB Jl. WM.
MenneneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. OO1ue pu3nIecKue CBOMCTBa
METaJIOB

21.12.2023

§26-28

15

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUI
P HANIpSKEHUH MeTalioB

28.12.2023

§33,23

16

XHUMHUYECKHUE CBOMCTBA BaKHEHUIIINX
METaJUIOB (HATpUH, Kaluil, KaabIui,
MarHui, aJJlOMUHUAN) U UX COSAUHEHUN

11.01.2024

§27

17

XHWMHUYECKHE CBOMCTBA XPOMa, MEU U UX
COCIMHEHUN

18.01.2024

§29, 31

18

XHMHYECKHE CBOICTBA OWHKA, XXCJIC3a U NX

25.01.2024

§30, 32




COeIMHEHNH

19

[Tpaktrueckas padota Ne 2. "Pemenue
AKCTIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
«Metamas»"

01.02.2024

§35

20

Hemerannel, ux nonoxxenue B
[lepronueckoi cucTeMe XUMUYECKUX
anemenToB JI. . Menneneesa u
0COOCHHOCTH CTPOCHHUS aTOMOB

08.02.2024

§36

21

Pu3nyYeCcKue CBOMCTBA HEMETAJUIOB.
ANoTponys HEMETaJUIOB (Ha IpuUMepe
KHCIIOpOJia, cepbl, hocdopa u yriaeposa)

15.02.2024

§37

22

XHWMHYECKUE CBOMCTBA IaJIOTE€HOB, CEPHI U
UX COeIUHEHUN

22.02.2024

23

24

XuMHUecKue CBOMCTBA a30Ta, hocodpa 1 ux
COEIUHEHNN

XHUMHUYECKUE CBOMCTBA YIiepo1a, KPEMHHUS U
UX COeIUHEHUN

29.02.2024

07.03.2024

25

[TpuMeHeHre BaXKHEUIIINX HEMETAIIOB M HX
COEIUHEHNN

14.03.2024

26

O0001eHne U cHCTEMAaTH3alHs 3HAHHUH 110
TeMme «HemeTtamiesy. BeraucineHus mo
YPaBHEHUSIM XUMUYECKUX PEaKUUN U
TEPMOXHUMHUYECKHUE PACUETHI

04.04.2024

27

[TpakTrueckas padota Ne 3. «Pemienue
AKCTIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
"HemeTamisi"»

11.04.2024

§42

28

KonTponbHas pabota no Temam «MeTasuib»
n «HemeTtamiey

18.04.2024

29

Heopranuueckue n opraHuuecKkue KUCIOTHI.
Heopranuueckue u opranuueckue
OCHOBaHUsA

25.04.2024

§38




AmdoTepHbIe HEOPraHUYEeCKHe U
opranudeckue coefuHenus. ['enetnueckas

30 1 02.05.2024 §41
CBSI3b HEOPTAHWYECKUX U OPTaHHIECKHUX
BEIICCTB
Ponb xumun B o6ecrieueHuu YKOTOTUIECKOM,
31 SHEPreTUYCCKOM M MUINEBON O€301IaCHOCTH, 1 08.05.2024
Pa3BUTHH MEIUIITHBI
[IpencraBinenust 06 0OMMX HAYYHBIX
32 IPUHLIMIIAX POMBIIIIEHHOTO MOIY4YEHUS 1 15.05.2024
BaXHEHIIINX BEIIECTB
33 YetoBek B MUPE BEIIECTB U MAaTECPHAIIOB 18.05.2024
34 XuMHs ¥ 3J0pOBbE YEIOBEKA 22.05.2024
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YHEHUKA

» Xumus, 11 xknace/ Pyasutuc I'.E., ®enpaman @.I'., AximonepHoe obmiectBo «M3naTenbcTBo
«IIpocBenieHue»
Xumus, 10 knace/Pynsutuc I'.E., ®enpaman @.I°., Akunoneprnoe obmiectBo "M3natenbcTBo

"[Ipocsemienue"”

METOIUYECKUE MATEPHUAJIBI VI YYUTEJIA

MeTtoauueckoe mocobue no yueOnuky Pymsuruca I'.E.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
http://college.ru/himiya

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru



