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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha yPOBHE CPEIHETO 001Iero oopasoBanus pazpaboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoii denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero ooOpazoanusi (DPOII COQO), npencraBieHHbpix B DemeparbHOM TroCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa30BaTebHBIC MPOTPAMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTeruu pasBUTHUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIeIeHHUI0 o0Ien
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTHS OOYUYAIOMIMXCSI CPEICTBAMH y4eOHOTO MpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBWJIM KOHIENTYalbHbIC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH II€JIeH, COJEp)KaHUsS, pe3ylbTaToB OOydYyeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJYy4aeMOE€  BBITYCKHHMKaMu  0011eo0pa3oBaTeabHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro oO0pa3oBaHHs. ODTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeNOBeKa, a TaKKe DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
IpUPOIHOI cpene. Peannsyercs xumMuueckoe o0pa3oBaHue 00y4arolIMXCs Ha YPOBHE CPEIHETO
o0rmiero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO IMpeaMmera «XUMHs», COJepKaHUe M MOCTPOEHUE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XHMHUU C Y4ETOM crneuu(UKH HAyKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Henel M MPUHIUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
UBUJIM3AIMH, B CO3JaHUM HOBOHM 0a3bl MaTepHalibHON KyiabTyphl. OHa BHOCHT CBOMl BKIaJ B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarolleM MUpe KaKk O €IWHCTBE MPUPOBI U YeJIOBeKa, KOToOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE TMOHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTUMHU €CTECTBEHHBIMM HayKaMM, XHUMHS cTaja
HEOTHEMJIEMOI YacTbi0 MUPOBOHM KYJIbTYpbl, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOIO TpyAa M
KHU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTeNbHas, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOHM, MHUIIEBON, HKOJOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBUM C OOmMMH IIeNIIMU M NPUHLUIAMHU CpelHEro obIiero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4€HUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO NMOATOTOBKY OOYy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCHEIIHOTO BKJIIOUEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKU: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWH W3 O0IIel XUMHH) M OpraHndeckor xumuu. opMupoBaHUE JAaHHOW CHCTEMbl 3HAHUH
Opyd HM3Y4YCHUHU TMpenMeTa O0ecledrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.



CrpykTypa coaepxaHus KypcoB — «Opranuueckas Xumus» U «O01mas 1 HeopraHudeckas
XUMHA» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3YUYEHUIO
y4yeOHOro Martepuaja M OOYyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pPa3BUTHEM 3HAHUHA Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCHYECKOM TEOPHH CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX IPEICTaBICHUM O CTPOEHUU BELIECTB.
Ceenenus 00 m3yudaeMbIX B Kypce BELIECTBaX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKkod XMMHUU IOIYy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUs IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM yIJIOM 3peHHUs B mpeaMeTe «XHUMUs» 0a30BOTO0 YpPOBHS pPacCMaTPHUBACTCS
U3y4eHHbII Ha YpPOBHE OCHOBHOTO o0OmIero o0pa3oBaHMs TEOPETHUECKUN MaTepuan Hu
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XMMHUsA» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HaUEHUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJI0JIOIMYECKUX TMO3MILIMM,
riy0Xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOarouiei 110
OOBSACHSIOLIEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
jpononsserca B Kypcax 10 m 11 kimaccoB 2neMEHTaMM  COIEp)KaHUSA, HMMEIOIINUMU
KYJBTYPOJOTHYECKH M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT ITOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESITeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K IMpOIEcCy
TBOpYECTBA B 00JJACTH TEOPUHU U MPAKTUYECKUX NPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHATh €€ JUIsl MOMOJHEHUs 3HaHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIIE0OBATEIbCKUX 3a7ad. B 1ienom coaepxaHue
y4eOHoro npeamera «XUMHsS» JAHHOTO YPOBHS M3Y4YEHHs OPUEHTHPOBAHO Ha (hOPMUPOBAHHE Y
00y4aroluXxcsi MUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMaHUs (UIOCOPCKUX WIEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUH MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYMH MEX]Iy HOBBIMU (PaKTaMH M TEOPETHUYECKUMH MPEANOChUIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodiieM cOepexeHus
HHEPreETUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUIA U MaTEpUAJIOB.

B muiane pemieHus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALUU  O0YyYaromIMUXcCs
INPUHATHIE MPOTpaMMON IO XUMHUHU TOAXOAbI K OINPEACIEHUIO COJEP)KaHUS U IOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (GOPMUPOBAHME YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUH, MMEIOIINX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEIICHUs MPpoOeM, MOUCKa, aHau3a U
0o0paboTku uHPOpMAIUK, HEOOXOIMMBIX JJIsi NPUOOpPETeHHs] OmbITa MPAKTUYECKOH U
HCCJIEI0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIEH BaKHOE MECTO B IO3HAHUU XUMHHU.

B nmpakTuke npenojaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpelHero oomero oOpa3oBaHMs, TNpU  OMNPEACTCHUH  COJIEpIKAaTEIbHOM
XapaKTEpUCTUKU IEeJIed M3y4eHHWs IpeAMeTa HalpaBlICHUEM IEPBOCTEIIEHHOM 3HAYUMOCTHU
TPaOUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHMMHYECKOM Hayku Kak o0jactu
COBPEMEHHOI'0 €CTECTBO3HAHHUA, INMPAKTUYECKOW JEATCIBHOCTH YEIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOW KyiabTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPECIICHUIO LIENIeH N3Y4YECHHUs ITPEIMETA SBJISICTCS BIIOJIHE OIIPABIAHHBIM.

CornacHO aHHOM TOYKE 3pEHUs IJIABHBIMM LIEJIAMHU HU3Y4YEHHs IpeaMmeTra «XHUMHus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCSL:



e (QopMmMHupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIEH COCTaBISIONIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JIe)KAT KIIIOUEBBIC TMOHSITHS,
(GyHAaMeHTallbHbIE 3aKOHbl U TEOPUM XHMMH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUN MHPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJICHHE C UCTOPHEN UX Pa3BUTUS U CTAHOBJICHHUS;

e (opMupoOBaHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IO3HAHUS BELIECTB U
XUMHUYECKHX PEaKIHii, HEOOXOAUMBIX Ui MPUOOPETeHHUS YMEHHI OpPHUEHTHPOBATHCS B
MHpE BEIIECTB U XUMUYECKUX SIBIICHUH, UMEIOIIMX MECTO B MPUPOJIE, B IPAKTUYECKOH U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJIOACHUEM U
OOBSICHEHUEM XUMHUYECKOT0 JKCIEpUMEHTa, COOJIOJEHUEM NpaBuUil 0€30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ 3TuM, copeprkaTtelibHasi XapakTepUCTHKa Liesiel M 3a/1ad U3Y4eHUs IpeaMera B
porpaMMe 1Mo XMMHUHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMHU MPUOPUTETAMHU
B cucTeMe cpenHero ooOmiero obpa3zoBaHus. CerogHss B INpenojaBaHUM XUMUU B OoJbIIEH
CTETIEHU OTHAETCS NPEANOYTEHUE MPAKTUYCCKOH KOMIIOHEHTE COJEpKaHWs OOydYeHHS,
OPUEHTHPOBAHHONM Ha MOATOTOBKY BBIIYCKHHKAa 00I1e00pa30BaTeIbHONM  OpraHU3aluH,
BJIAJICIONIECT0 HE HAOOpOM 3HAHM, a (YHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSAMHU aKTMBHOI'O MOJIYYEHUS 3HAHUH U NPUMEHEHHUS UX B PEabHOM >KHU3HU JUIsl peIlCHHs
NPaKTUYECKHX 3a/1a4.

B cBa3u ¢ 3TMM Inpu U3ydyeHMM HpeaMeTra «XUMHs» JOMHHUpPYIOLIee 3HaueHue
IPUOOPETAIOT TaKUe 1IeJIU U 331a4H, KakK:

ajantanusg  oOyyaromMXcst K  YCIOBMSAM  JMHAMUYHO  pa3BUBAIOLIETOCs  MHpa,
GbopMHUpPOBaHME MHTEIUICKTYAIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K C€aM0O0Opa3OBaHUIO,
COTPYAHHUYECTBY, CAMOCTOSATEIBHOMY TMPHHATUIO TPaMOTHBIX pELIEHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

dopmupoBaHHe Yy OOYyYalOIUXCsS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE TS PA3IMYHBIX BUAOB JIEATEILHOCTH: PEIICHHUS IPoOeMm,
MIOWCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX s HPUOOPETEHHUs OIbITa
NEeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XHMHH, a TAKXKe U OLEHKHU C
MO3HULMI HKOJIOTHUECKOM 0€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOLIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENaY;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
oOydaromuxcsi: CrocoOHOCTH CaMOCTOSITENIbHO TNMPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIb30BATH COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUH JIUIsl TIONCKA M aHAIN3a Y9eOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMHUIECKOTO
COJICpKAHUS;

dbopMHpOBaHUE U Pa3BUTHE Y O0YUAIONIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTM B T'yMaHUCTUYECKOH HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00aibHBIX  MpoOJeM  palloHaIbHOTO
IPUPOIONIOIB30BAHUS, TOMOJHEHNUS HSHEPreTHYECKUX PEeCypcoB M COXpPaHEHHs MPUPOJHOTO
pPaBHOBECHsI, OCO3HaHHMA HEOOXOOUMOCTH OEpEeKHOr0 OTHOLICHHMS K MPUPOJE U CBOEMY
3/I0POBBIO, @ TAK)XKE MPUOOPETEHUS OIBITA MCIIONB30BAHUS MONYUYCHHBIX 3HAHUHN AT IPUHSATUS
IPaMOTHBIX PEIIEHUH B CUTYalMsIX, CBSI3aHHBIX C XUMHUYECKUMH SIBJICHUSMHU.

B yueOHOM maHe cpenHero obmero oOpa3oBaHus NpeAMET «XHUMHUsS» 0a30BOrO YpOBHS
BXOJMT B COCTaB IPeIMETHON 001acTu «EcTecTBEeHHO-HaY4HbIE IPEIMETHI.



OO01mee 9nciio 9acoB, OTBEACHHBIX U M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero obpazoBanusi, cocrapisier 68 vacoB: B 10 knacce — 34 uvaca (1 yac B Hepenmo), B 11
kiacce — 34 gaca (1 gac B Heneo).



COJAEP)KAHUE OBYYEHUA

10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTudyecKkue OCHOBbI OPraHUYeCKON XUMHHU

[IpenMer opraHUYecKON XMMHM: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B IMOJTYYECHHH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOXKEHUA. CTpyKTypHble (DOpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[lpencraBaenne o  kiaccuukanum — OpraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKHUX COEJIMHEHUN (cucreMaruyeckas) W TpPUBHAJIbHBIE HA3BAaHUS BaXKHEHIIMX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIEPUMEHTAIbHbIE METO/Abl U3YYEHHS! BELIECTB M UX NPEBPALICHUN: 03HAKOMIIEHHE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB PU HAarpeBaHUU (IJI1aBJI€HHUE, OOYTJIMBAaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHUs |
TOpEHUS ), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH psii. DTWIEH U NMPONWIEH — MpOCTeHIne
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHWMHYECKHME CBOWMCTBA (pEaKIMH TUIAPUPOBAHHMS,
raJloreHUpPOBAHUs, TUAPATALIMHU, OKUCIICHHS U IOJIMMEpU3alluN ), OJTy4YeHHE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metmnOyraaues-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KaydyKa 1 Pe3UHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHEe CBOICTBa
(peakuuy rMAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), IOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHUYECKHE CBOWCTBa (peakLuu
raJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M TpUMEHEHue. lonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIUVIEBOJOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJ0B. [IpuponHblil ra3 u nomnyTHble HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. Crocobbl mnepepaboTku He(TH: TeperoHka, KpeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX MPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOYKTHI €ro nepepadboTKy.

OKCrepuMEHTAIbHBIE METOJIbl M3YYEHUS BEIIECTB W MX MPEBpAIllCHUN: O3HAKOMIIEHHUE C
o0pa3iaMu MiIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yromab», MoienupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOIO BEIIeCTBAa MM NPOAYKTAa peaklUUd MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

Kuciopoacoaep:kamme opranudeckue coelMHeHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (U3UYECKUE U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJIJaMH, TajJOreHOBOJOPOJIaMH, TOpPEHHE),
npuMeHeHne. BogopoiHble cBsI3U MEXAYy MOJIEKYJIaMHU COUPTOB. [leiicTBHEe METaHONIA U 3TaHOJIA
Ha OpraHU3M Y€JIOBEKa.




MHoroaTomMHble CHMPTHL. OTUICHIVIMKONb W TIHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CHMpThI). JlelicTBue Ha opraHu3M denoseka. [IpuMeHeHue riunepuHa u
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anbnerugpl M kemonwvl. DopManbIeruj, aueTaubAerH]l: CTpoeHue, (u3nyeckue u
XUMHUYECKHE CBOWCTBA (PEAaKIMM OKHUCIIEHUS U BOCCTAaHOBJICHUS, KAaYECTBEHHBIC PEAKLMUH),
HOJIy4eHUe U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
CTpO€Hue, pU3NUECKUe U XUMHUYECKUE CBOICTBA (CBOMCTBA, O0LIME I KJlacca KUCIIOT, peaKIusl
TepuUKanMM), TMoNydeHHe u mnpuMeHeHne. CTeapuHOBas W OJEHMHOBAS KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ UAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne )xupoB. bruonorudeckas poib KUPOB.

VYrieBoJpl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapubl). ['moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3MUECKHE U XUMUYECKUE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM Mmeau(ll), okucieHune amMMHMayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIEHHE, OpOXKEHHME TJIIOKO3bl), HAXOXAEHUE B IPUPOJIE,
npuMeHeHue, Ouonoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep IIIHOKO3bI.

Kpaxman u nemntonosa kak npupojHsle noaumepsl. CTpoeHUe Kpaxmaiaa U LEeJUII0I03bI.
dusnueckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoJin3, KaUeCTBEHHAs PEaKILUs C HOI0M).

OKCHepUMEHTAJIbHbIE METOJAbl H3Y4YEHMsI BEIIECTB U MX MPEBpalleHM: NpOBEACHUE,
HaOJIoIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHosia okcuaoM wmeau(ll)), MHOroaToMHbIX
cnupToB (B3auMmojeiicTBue raunepuHa ¢ ruapokcuaom meau(ll)), ampaernnoB (oxucieHue
aMMHUa4HbIM pacTBopoM okcuna cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
KpaxMaja C HOAOM), IpPOBEAECHUE IPAKTHUYECKOW paldoThl: CBOMCTBa pacTBOpa YKCYCHOU
KHUCIIOTBI.

Pacuérnble 3agadu.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIECTBA WJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprKalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTEI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amMuHOKUCIOT. [lenTumsl.

benku kak mpupoaHble BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas, BTOpUYHAs U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONIN3, JeHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

OKCrepuMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MpEeBpalleHUI: HaOI0JeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB IpH HarpeBaHUM, I[BETHbIE
peakiuu OeIKOB.

BbicokomoieKyIsIpHBIEC COeTUHEHHS

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIEKyJaspHass Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEepU3alus U NOJMKOHICHCAIUS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHs BEIIECTB U UX MPEBpAILEHUI: O3HAKOMIIEHUE C
00pa3laMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexrpeamMeTHbIE CBS3H.



Peanmm3zanust MexnpeaMETHbIX CBA3EH NMPU M3YYEHUH OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
TIOHSTHH, SBIISIOIINXCS CUCTEMHBIMU JIJISL OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSATHS: SBICHHE, HAay4yHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CUHTE3, KIACCU(PUKAIMS, TEPUOJUIHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

®dwusuka: Marepus, YHEPTUs, Macca, aTOM, AIEKTPOH, MOJICKYJIa, JHEPTETHUECKUIN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
WX U3MEPCHUSI.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BElIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHOOTHsI: THUILEBBIC MPOAYKThI, OCHOBBI PAI[HOHAIILHOTO MTHUTAHUS, MOIOIIME CPEIICTRA,
JICKAPCTBEHHBIC U KOCMETUYECKHUE MPEnapaThl, MaTCPHAaJIbl M3 HCKYCCTBCHHBIX M CHHTETHYCCKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue YpOBHH, MOIYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacrpeneneHust SIEKTPOHOB MO0 OpOUTAIAM B aTOMax JJIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XUMHYECKHUX 3yeMeHToB [ U
MenneneeBa. CBsA3b NEPUOANYECKOrO0 3akoHa M [lepmonmyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpEMEHHOI TeOpHEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU HPOCTBIX U CI0KHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NepUoANYECKOr0 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHMUECKas CBS3b. Buabpl XMMHYECKON CBs3M (KOBaJIEHTHas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogoponaHas cBs3b. BaneHTHOCTD.
DneKTpooTpULATENIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiecTBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOIO CTPOCHMsI. 3aKOH ITOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAIIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHe O AMcHEpCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEIECTB. ['eHeTHuyeckas CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKAIIUX K PA3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUMX peakiUii B HEOPraHUYECKOH U
OpraHNYECKOM XMMHUU. 3aKOH COXPAaHEHHsI MACCHI BEUIECTB, 3aKOH COXPAHEHHMS U NPEBpALICHUS
OHEPIUHU IIPU XUMUYECKUX PEaAKIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pasinyHbIX (pakTopoB. OOpaTHMble peakLuu.
Xumnueckoe paBHoBecue. DakTOpbI, BIUAIOIIKAE HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpuniun Jle [larensbe.

OnexTponuTtnyeckas aucconuanus. CuibHbIe W ciadble 37eKTpoauTsl. Cpena BOIHBIX
pacTBOPOB BEILIECTB: KUCJasi, HEUTPAJIbHAS, IEJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METOABl M3YyYEHHUS BEIIECTB M UX IPEBPALCHUI: NEMOHCTPALHS
tabmun «llepuoanueckas cucrema xumudeckux snemeHToB JI. M. MenneneeBa», u3ydeHue



MoOJeNIed KPUCTAUIMUECKHX PEmETOK, HAOMI0JeHHe ¥ ONHCaHWuE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
omnpeesieHue Cpeabl pacTBOPOB BEMIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEaKIMKU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOpPOCTbh XUMHYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSIM XMMUYECKUX PEAKIIHI, B TOM YUCJIE TEPMOXUMUUYECKHUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHSATHUS «MAcCCOBasi J10JIsl BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnel. Ilonmoxkenue HemeramioB B Ilepuonnueckoi cUCTEME XUMHUYECKHUX
anementoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DuU3MUECKHE CBOMCTBA
HEMETAIUIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriaepoaa).

XHUMHYECKHUE CBOMCTBA BaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meramnel. [lonoxenue metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢dusznveckue cpoiicTtBa MeTauioB. CIIaBbl METAUIOB. DJICKTPOXUMHUUYSCKHH Pl HANPSHKEHUN
METaJIJIOB.

XWMHYECKHE CBOWCTBA BAKHEUINIMX METAUIOB (HATPWH, KaJWi, KajbIlMd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHECHUMN.

OO6mmue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHre MeTamioB B OBITY U TEXHHKE.

DOKCIEepUMEHTAIbHBIE METOJIbI HW3y4YeHHUs BEHIECTB M WX NPEBPAIICHUIN: HW3YyYCHUE
KOJUIeKIIMU «MeTaluibl U CIUJIaBbl», OOPa3I[OB HEMETAJUIOB, pPEIIeHHE SKCIEePUMEHTAIBHBIX
3a/71a4, HaONIOJIeHWEe W  OINKMCAaHWE JIEMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBHE THUAPOKCHIA aJIOMUHHUS C PACTBOPAMH KHCIOT U IIEN0Yel, KauyeCTBEHHBIC
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3agadu.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMM BEIIECTB, pac4€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS 4 KM3Hb

Ponp xumun B 00ecTICUeHHH YKOJIOTHYECKOM, YHEPTeTUUECKON U TTUIIEBOM 0€3011acHOCTH,
pa3BUTUU MeauLMHbL. [loHSATHE O HaydyHBIX METOJaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAYYHBIX TMPUHIMUIAX [POMBIIIJICHHOTO TONyYeHUS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB U MAaTEPHAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMHKa, MaTepuaiabl Ui DJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHMYECKHE U MUHEPATbHBIC yI0OpEHUSI.

XuMHST W 3]I0POBBhE YEJIOBEKA: TMpPaBHJIa HCIOJIB30BAHUS JICKAPCTBEHHBIX IPETNapaToB,
npaBuiia 6€30MacHOTO UCIOIh30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH M3ydyeHUH OOIIel M HEOPraHUYEeCKOM XMMUU B
11 kyacce OCyIIecTBIsCTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK W MOHSTHH, SBISIIOUUXCS CUCTEMHBIMH JJIsI OTACJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HHKIIA.

OO0mue ecTecTBeHHO-HAy4YHBbIC MOHSITHS: HAYYHBIH (DaKT, THIOTE3a, 3aKOH, TEOpPHs,
aHaIu3, CUHTE3,  Kilaccu(dukanus,  MNEePUOJUYHOCTh,  HAOIOJIEHHWE,  DKCIIEPUMEHT,
MOJICJIUPOBAHUE, U3BMEPEHUE, SBJICHUE.



®usnka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOI,
PaIuOaKTUBHOCTh, MOJEKYJA, YHEPIeTUUYECKUN YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTbD.

Buonorusi: knerka, opraHu3M, SKOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

Texnonorus: XUMHUYECKass  MPOMBIIIJICHHOCTb, MeTaJTyprus, IIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepHaloB, CeNTbCKOXO035HCTBEHHOE POM3BO/ICTBO, nuIieBast
MPOMBIIUIEHHOCTh, (papMaleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJACTBO KOCMETHYECKHX
IpenapaToB, MPOU3BOICTBO KOHCTPYKIIMOHHBIX MaTEpUANIOB, 3JEKTPOHHAS MPOMBIILICHHOCTD,
HAHOTEXHOJIOTUHU.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

®OI'OC COO ycranaBnuBaeT TPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOyYaIOIIMMHCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHMs SABIISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B coOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJOM B CTPYKTYpE JIUYHOCTHBIX
pE3yJIbTaTOB OCBOEHHUS MNpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW T'PAKIAHCKOW HIECHTUYHOCTU — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

I[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUYECKUX TPaAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH AESITENHLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILIETH U
CTPOUTD KU3HEHHBIE ILJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B EIUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
TrpaXAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH U TpaBWJIaMU TOBEACHHS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YJarOIINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XHUMHUS» OTpaxaroT c(HOopMHUPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M TPAKTHUECKOH MAESATENBHOCTH OOy4alouuxcs 10 pealu3alun
IPUHSTHIX B OOIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEJICTABICHUS] O COIMAIBbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI JIPYyTUX
MIPY aHAJKM3E Pa3INIHBIX BHJIOB YUYEOHOU IEATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;

YBaOXEHHUSI K TMPOIIECCY TBOPUECTBA B 00JACTU TEOPUU M TMPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTHIKEHUS HAyKU €CTh pPEe3yJbTaT MJIUTENbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

WHTEpeCa M I[I03HABATEJIBHBIX MOTHBOB B IMIOJIYYEHMHM U MOCIEAYIOUIEM AaHAJINA3E
uH(OPMAIIUU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;



CIIOCOOHOCTH OILICHMBATh CHUTYaIlW, CBS3aHHBIE C XHUMHYCCKHUMHU SIBJICHUSMH, |
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYNKHM CBOHMX TOBAPHUILEH C MO3ULMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHUMAaHUS IIEHHOCTEH 370pOBOTO W 0€30I11acHOr0 o00pa3a KU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOoIeHnsT MpaBmwil 0€30macHOTO OOpalieHusl C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU JEATEIbHOCTH;

MOHUMAaHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIBCKOM JIESITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUIAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YyYacTHE€ B PEIICHWU TMPAKTUYSCKUX 3a/ad COIHUAIbHOMN
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

HWHTEpeca K MPAKTUYECKOMY HM3YUYCHHMIO MPOQECCUil pa3audHOro poja, B TOM YHCIIEe Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM N€SITEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOpUH OOpa30BaHMs,
Oynyuieit mpodeccun U peanuszanui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEelH 00IIIeCcTBa;

6) 3K0JI0rMYeCKOTr0 BOCTTUTAHUS:

HKOJIOTMUYECKH I1eIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOIeM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMUH IS PEIICHUS] BOIIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUATHS IEHCTBUM, MPUHOCSIIMX BPEI OKPYKalolled MPUPOIHON cpene,
YMEHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJIOTHYECKUE TMOCIEACTBUS MPEATPHHIMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMs PAa3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHON MTPAKTHKH;

MOHMMAHUSA CHENU(PUKA XUMUU KaKk HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaIrMOHAIBPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKArOIIeM
MHUpE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHMM IMPUPOJIHBIX 3aKOHOMEPHOCTEU U
pEIICHUH TPOOJIEM COXPaHEHUS TPUPOJHOTO PABHOBECHS;

yOeXAEHHOCTH B OCO0OM 3HAYMMOCTH XUMHH JJIsi COBPEMEHHON IUBWIH3AIMHU: B €
T'YMaHUCTUYECKON HaIpaBJICHHOCTH M Ba)XHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepuaabHOM
KYJIBTYPBI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,



00eCIeYeHNH YCIOBHI YCIIEITHOTO TPY/Aa ¥ SKOJIOTHYESCKH KOM(POPTHOM KH3HU KaKIOTO WieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: IIOHUMaHHs CYIIHOCTH METOJIOB ITO3HAHHS,
I/ICHOJIB3yeMBIX B €CTCCTBCHHBIX HayKax, CHOC06HOCTI/I HCIIOJIB30BATh HonyqaeMHe 3HAHUA OJIA
aHaJM3a W OOBSICHEHHUS SIBICHHUH OKPYXKAIOMIETO0 MHpPA M HPOUCXOAAIINX B HEM H3MEHCHUH,
YMeHI/IS'I ncJiaTb 060CHOB3,HHBIC 3aKJIFOYCHUA Ha OCHOBEC Hay‘IHBIX q)aKTOB 1 UMCHOIIINXCS TaHHBIX
C IICJIBIO MOJTYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JUTsI PEUICHHS TIPoOieM
B PCATIbHBIX )KM3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO M UCCIIEI0OBATEIILCKON e TEIbHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHMIO, K
aKTI/IBHOMy HOJIy‘-ICHI/IIO HOBBIX 3HaHPII>i 110 XUMHU B COOTBCTCTBUU C JKU3HCHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSAM Tpylda B pPaIMYHBIX cdepax mpodecCHOHATHHOU
JIEATENHHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe PE3yIbTaThl OCBOCHHUS YYEOHOTrO MpenMeTra «XUMHUsS» Ha YpPOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXAUCIUIUTHHAPHBIC
(MexXnpenMeTHbIe) 0OLIeHayUHble IOHATHS, OTPAXKAIOLINE LEJIOCTHOCTh HAyYHOH KapTUHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, SIBIEHUE, MpOoLecc, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHNE, HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT U JAPYTHUE);

YHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTelbHbIE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBAHUE (PYHKIMOHAIBHOM TPaAaMOTHOCTH U
COLMAJIbHOM KOMIETEHIIMH 00y4aroIuxcs;

CIIOCOOHOCTh ~ OOy4arolIUMXCsl  HMCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON IPAKTHKE.

MeranpeaqmMeTHble pe3ysbTaThl OTPAXKAlOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

OBJaieHHe YHUBEPCAIbLHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1CCTBUSIMM:

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBAaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNiTh LENU JAEATENbHOCTH, 337aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUKEHHS,
COOTHOCHTD PE3YJIbTATHI JICATEIBHOCTH C IIOCTABJICHHBIMH EJISIMU;

UCITOJIb30BaTh IMPH OCBOCHMM 3HAHUWA NPUEMBI JOIMYECKOTO MBIIIICHUS — BBIACIATH
XapakTepHbIe TPHU3HAKKM TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIME MMOHATHUS Il OOBSICHEHHSI OT/ICNIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH LTS KJIacCH()UKAIIIH BEIIECTB U XUMUYECKUX PEAKIIHA;

yCTaHaBJIMBATh MPUUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PpACCYXIEHUS (MHAYKTUBHBIC, JEAyKTHBHBIE, II0 aHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATHh B Ipoliecce MO3HAHMUs, UCTIONb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MO/JIeIU, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHU4ecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pelIeHHH Y4eOHBIX
IIO3HABATENIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHATh HA3BaHHbBIE MOJEJbHBIE NPEICTaBICHUS
JUTS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aEeMBbIX BEIIECTB U XMMUYECKUX PEaKIUii.



2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUA, MHCIIOJIb30BaTh IIOCTaBJIECHHBIE WU
CaMOCTOSITENILHO C(hOpMyITUPOBAHHBIE BONPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBLHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TNPOBEACHUS YUEHHUUECKHUX
9KCHEPUMEHTOB, COBEPILICHCTBOBaTh YMEHMs HAOIIOJATh 32 XOJOM IIpOLecca, CaMOCTOSITENBHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M IPOEKTHOH JAeATeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY TIIOMCKY METO/JOB peIICHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMUS.

3) padora ¢ unpopmaumeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMAaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMHUYECKOTO COAEp)KaHUs, CIpaBOYHbIE TocoOus, pecypcel MHTepHera),
aHaJM3UpPOBaTh HMH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HENPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJAbl NPH IOMCKE U O0TOOpe
uHpopManuu, HeOOXOIMMOM [T BBITIOJHEHHUS YI€OHBIX 3324 ONPENSIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMANbHYIO (GOpPMY NIpeAcTaBiIeHus HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBI, PUCYHKHU U IPYTHUE);

UCMOJIb30BaTh HAayYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMalMel: NPUMEHATh MEXIpeAMeTHble ((U3MYecKue M MaTeMaTHYeCcKHue) 3HaKu U
CHUMBOJIBI, (pOopMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPECTBA HAIJISIIHOCTH.

OBJajieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJAa€MOW TEMBI B XOJ/I€ JUAJIOTa W/WIN JTUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOW NEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKkTa M (OPMYJIHPOBAaTh BBIBOJABI MO pe3ysbTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMS MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHUSIMH.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PeryIsTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBIATh CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTB,
onpezenss €€ UeNu U 3a/layd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh
npeJUlaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWU YYEOHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOJyYeHHUs] HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUECKUX PEAKLUsX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JAEATENbHOCTH Ha OCHOBE CaMOAHalIW3a U
CaMOOLIEHKH.

HPEAMETHBIE PE3YJIbTATDBI
10 KJIACC
[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUsh» OTPAXKAIOT:
c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa, POJIM XUMHUHM B TO3HAHWM SIBICHUH NpPUPOABI, B (OPMHUPOBAHUHU



MBILUICHUST U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
pellIeHUs] NPAKTHUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOINE
MOHATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAsA 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEpOAHBIA  CKEJIET,
(GyHKUMOHATBHAS TPYIIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHH P, TOMOJIOTH,
YIIIEBOIOPOAbI, KUCIOPOA U a30TCOJIEpKalIe COCTUHEHUSI, MOHOMEp, MOJUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMS]); TEOPUU U 3aKOHBI (TEOPUSI CTPOECHUSI OPraHUYECKUX
BemiectB A. M. byTiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHHUS, JIeXkKAllUe B OCHOBE IOHUMaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUN, (PAKTOJOTUYECKUE CBEJCHHUS O CBOMCTBAX,
COCTaBe, OJy4YEeHUH U 0€30I1aCHOM UCIOJb30BaHUHU BAXKHEUIINX OPraHMYECKUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOIUE MOHATHUS ITPU OMUCAHUH COCTaBa, CTPOCHUS U
MIPEBPALLCHUI OPTaHUYECKUX COCIUHECHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOU, COKPAIEHHOH) (OPMYIT OPTaHUIECKUX BEIECTB
U ypaBHEHUH XMMHUYECKHX pEaKlWi, U3rOTaBIMBAaTh MOJEIU MOJIEKYJ OPTraHMYECKUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKHX
BEUIECTB II0 MX COCTaBy U CTPOCHUIO K ONPEIeNIEHHOMY KIIacCy/TpyIme COeINHEHUN
(YriaeBoJopobl, KHCIOPOJ W a30TCOJEpXAlllde COEIUHEHHs, BBICOKOMOJIEKYISIpHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWsA 1o cucremarndeckoir Homenkimatype (IUPAC), a Taxxke
IPUBONUTH TPUBHMAJbHBIE Ha3BaHHs OTIENIBHBIX OPraHMYECKHUX BELIECTB (ITHJIEH, MPOMMJIEH,
aleTUJIEH, STWICHIVIUKOJb, TJIMUEPUH, (QeHOJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [IeJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSl OMNpEAEATh BHUAbI XHMHYECKOH CBSI3M B OpPraHUYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYECKHUX
BeuiecTB A. M. bytiepoBa 1ist 00bsiCHEHUS! 3aBUCIMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30oBaTb COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHUYECKHE CBOWCTBA TUIIWYHBIX NIPEJICTABUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(meTan, 2TaH, STWIEH, TPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OenHsou,
METaHOJI, 3TaHOJI, STUJICHTJINKOIb, TTUIEPUH, (EHOJ, aleTalbJeTH1, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI003a, aMHUHOYKCYCHas KHCIIOTa), WLIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKLUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOMHBIA Ta3, yrojib), CIOCOOBI WX TMEPEepadOTKH M MPAKTUUECKOE MPHUMEHEHUE
IPOJYKTOB NEpepadOTKHU;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XHMHUYECKUM YypaBHEHUSAM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEaKun);

c(hOpMUPOBAHHOCTh YMEHHI BIaIeTh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHMS, HCIONb3YEMbIX B XHUMHUU TMPH M3YyYEHUM BEIIECTB M XUMHUYECKHX SBIICHUUN
(HabmofeHne, M3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), UCIOIb30BATh CHCTEMHBIC



XUMHUYECKHE 3HAHMS ISl IPUHATHUS PEUICHUHA B KOHKPETHBIX )KM3HCHHBIX CUTYALUAX, CBA3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBUiIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAKKE IpaBHJIa OOpAIEHUs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XWMHUYECKUH DSKCIIEPHUMEHT
(mpeBpallleHus] OPraHUYECKUX BEILECTB IPU HAarpeBaHUU, MOJYYEHUE ITUICHA U U3YYEHHUE €ro
CBOMCTB, KAueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEILECTB, JEHaTypauus O€IKOB IpHU
HarpeBaHUU, LIBETHbIE PEAaKLUU OEJIKOB) B COOTBETCTBMM C IPAaBUIAMU TEXHUKU OE30IACHOCTU
npu oOpalleH!H C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XMMHYECKOTO 3KCIEpUMEHTa B (hOpME 3allUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUH Hu
(GopMyIHUpOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMHMUYECKYIO HH()OPMALUIO,
II0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJIeCO00Pa3HOro
NOBE/IEHNA B OBITY M TPYAOBOM JEATENbHOCTU B LEISIX COXPAHEHMsI CBOEro 3/I0pPOBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpeAeNEéHHBIX OPraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/JIK, mosicHaTe Ha
IpUMepax CIocoObl YMEHBIIEHUS U MPEAOTBPAILIECHUS UX BPEAHOTO BO3AEHCTBHS HA OpraHU3M
YEIJIOBEKA;

JUIs O0YYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATH
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SIBJICHUIA;

JUIs CcHeNbIX M cAa0OBHIAMIMX OOyYaroIMXCs: YMEHHME MHCIONb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux (Gpopmyit.

11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas XUMHs
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOW COCTABISAIOIIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpA, POJIM XHMHUHM B TIO3HAHUM SIBJICHUH NPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JIMYHOCTU, €€ (YHKIIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPaKTUYECKHX 3a/7ad W DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIMOJIATAIOIINE
MOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIEKTPOHHBIC OPOUTAIM ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAJUIUNYECKasi, BOJOPOIHAS),
KPUCTAJUIMYECKass  pEIIETKA, THUIbl XUMHYECKUX  PEaKIUh, pacTBOp, AJIEKTPOIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJUTHYECKAs JUCCOLUALMUSA, OKUCIUTEIb, BOCCTAHOBHUTENB, CKOPOCTH
XUMUYECKOW  peakIWH, XHWMHYECKOE€ paBHOBECHE), TEOPMH H  3aKOHBI  (Teopus
ANEKTPOJIUTUUYECKON Jauccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpAaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPTUU MPU XHUMUYECKHUX
pEaKIusaX), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHH, MHUPOBO33PEHUYECKHE 3HAHUA,
Jie)Kalye B OCHOBE IOHMMAaHWS TMPUYUHHOCTH M CHCTEMHOCTH XUMHMUYECKUX SIBIICHUH,
(dakToNOrMUeCKre CBEJCHUS O CBOWMCTBAX, COCTAaBE, MOTYYECHUH M OE30MaCHOM HCIIOIh30BAHUH
BOKHEUIITNX HEOPTAaHUYECKUX BEIICCTB B OBITY M MIPAKTUYCCKOMN JACSATEIHPHOCTH YEIIOBEKA,;

c(hOpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHbBIC MPU3HAKHU TOHSATUH, YCTAHABINBATH
MX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHSATHS IMPU OMHCAHUU HEOPTaHUYECKHX
BEILECTB U UX IIPEBPALLECHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY IJII COCTABJICHHS
dbopMyn BEHIECTB W ypaBHEHUH XUMHUYECKUX PEAKIMi, CHCTEMAaTHYECKY0 HOMEHKIATYpPY



(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTJACIBHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HErali€Has W3BECTb, IUThEBAs COJa, MUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHHUS XUMHYECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METAJIJIMYECKasl, BOJOPO/JHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAICKHOCTh HEOPTraHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCUDI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacCKpbIBaTh CMBICH TMepuogudeckoro 3akona J[. .
MenneneeBa W JEMOHCTPHUPOBATH €ro0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonnueckoii cuctemMbl XUMHUECKUX AieMeHToB Jl. U.
MeHneneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M MX
coeIuHEHUH Mo nepuogam u rpynnam [lepuoandeckoit cucreMbl XUMHUYECKUX 31eMeHToB [l. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIAcCOB, IOATBEPKIATh CYIECTBOBAaHUE
TEHETHUYECKON CBA3M MEXJIY HEOPraHMYECKMMH BEIIECTBAMU C ITIOMOIIBK YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUuYHBbIM
npu3HaKaM (YMCIy UM COCTaBy pearupyrolMX BeUIECTB, TEIUIOBOMY 3(hdexTy peaxuuu,
U3MEHEHUIO CTETIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPaBHEHUS peakUUi pa3IU4HbIX THIIOB, MOJHbIE
U COKpallléHHbIE YpaBHEHUS pPEaKUUi MOHHOTO OOMEHa, YUWThIBasl YCIOBHs, IIPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOLINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcCHO3HaBaTh ONBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii OCPECTBOM COCTABICHHSI AIEKTPOHHOTO OajlaHca ATUX PeaKIIuii;

c(OpMHUPOBAHHOCTh YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3UYHbIX (DAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHWMHYECKHE IPOLECCHI, JIeXKAIIUe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYY€HUs CEPHOM KHMCIIOThI, aMMHaKa, a Takke chOPMHUPOBAHHOCTh
npezcTaBieHni 00 OOIMIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOiieMax XHUMUYECKOTro
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAUTH BBIYMCICHHUS C MCIIOJIB30BAaHHEM MOHSITHUS
«MaccoBasi JI0Nisl BEIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIECHUI Ta30B NMPU XHUMHUYECKUX
peaKIMAx, Macchl BEIIEeCTBA WM 00BbEMaA ra3oB MO0 W3BECTHOMY KOJMYECTBY BEIECTBA, Macce
WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3 (deKTa peakiuyu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIA MOJB30BAHHUS XUMHUUYECKON MOCYAOH U
71a00paTOPHBIM 000PYAOBAaHHEM, A TAK)KE MPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKILHUSMU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;



c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNW OSKCIICPUMEHT
(paSJIO)KeHI/Ie IepokCcua BOAOPOAA B MPUCYTCTBHU KaTajlu3aTropa, OINPCACICHUC CPCAbI
pacTBOpPOB BCIIECCTB C ITOMOIIBIO yHI/IBepcaJ'IBHOFO HHAWKATOpPA, BIIMAHUC PA3JIMIHBIX (baKTOPOB
Ha CKOpOCTL XI/IMI/I‘-IGCKOfI peaKHI/II/I, peaKI_[I/II/I HNOHHOI'O O6M€Ha, KAQ4CCTBCHHEIC peaKHI/II/I Ha
CYJ‘IB(baT-, Kap6OHaT- n XJIOpUJ-aHHUOHbI, HA KaTUOH aMMOHH, pemeHHe BKCHepI/IMeHTaHBHHX
3aga4 I10 TeMaM <<MeTaJIHLI>> nu «HeMeTaJIJIH») B COOTBCTCTBHUU C HpaBI/IJIaMI/I TCXHUKHU
0e30macHOCTH TIPH OOpaIICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPEACTABIAThH
pe3ysIbTaThl XUMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIMpPOBATH BHIBOIBI HA OCHOBE ITHX PE3Y/IHTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH aHAIM3MPOBATH XHUMHYECKYIO HH(POPMALHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHHUKOB (CpEeACTBA MacCOBOM KOMMYHHKanwH, MHTepHET U
APYTHX);

C(l)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ CO6J‘I}0L[aTB paBujia 3KOJIOTHUYCCKU uenecoo6pa3Hor0
IIOBCACHHUA B 6I>ITy nu prIlOBOfI NCATCIIBHOCTU B MLCIIAX COXpaHeHI/ISI CBOCIO 3I[0pOBI>$I nu
Opr)KaIOH_Ieﬁ HpI/IpOI[HOf/i Cpcabl, OCO3HABATh OIIACHOCTb BOBHGﬁCTBI/IH Ha JXHMBBIC OpPraHHU3MbI
onpeeNEHHBIX BEIIECTB, TOHUMAasi cMbici nokaszarens [1JIK, mosicHaTs Ha mpumepax crocoObl
YMGHBH_ICHI/I}I H IPpCAOTBpAlICHUA UX BPCAHOI'O BOS,Z[GfICTBI/I)I Ha OpraHu3M 4YCJIOBCKA,

JUIA 06yanOIHHXC$I C OFpaHI/IquHHMI/I BO3MOXHOCTIAMHU 3I[0pOBI>$II YMCHI/IG HpI/IMeHﬂTI)
3HAHUA 06 OCHOBHBIX I[OCTyrIHLIX METOAax IMO3HAHUA BCIICCTB U XUMHUYCCKUX }IBJIeHI/Iﬁ;

JUISL  CJICTIBIX W CJIA0OBHAAIIMX OOYYaIOIUXCS: YMEHHE WCIIONb30BaTh pPelbeHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anvucu XxuMuyeckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumenoBanue pa3aesioB U TEM

DJIeKTpOHHbIe (LM (POBbIE)

Ne i/m Konrpoasnsie | Ilpakruyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3zgea 1. TeopeTudeckue 0CHOBbI OPraHUYECKOM XMMUM
N . https://resh.edu.ru/subject/29/
peIMET OpraHu4YecKor XumMuu. Teopus
11 . 4 1 0 Bubnunoteka LIOK
. CTPOEHHUSI OPTAHUYECKUX COEAUHEHUN hitps:/lesson.edu.ru/04/10
A. M. bytiepoBa
Hroro no pazgeny 4
Paznea 2. Yraesogopoasl
https://resh.edu.ru/subject/29/
2.1 IIpenenbHbIE YIIIEBOAOPOIBI — AJKAHBI 2 0 0 Bubnunoteka LIOK
https://lesson.edu.ru/04/10
HelpetelbHbIe YIIeBOIOPOJIEL ATKEHb] https://resh.edu.ru/subject/29/
2.2 P T POARL ’ 6 0 1 Bubnuoteka LIOK
AIKSJIHCHET, ATTKHHET https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
Bubnuoteka LLOK
23 APOMATHHECKHE YTIeBOJOPOAEI 2 0 0 https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
[IpupoaHbIE UCTOYHUKH YTIIEBOIOPOIOB bubnnoTteka LIOK
24 2 1 0
U UX mepepaboTKa https://lesson.edu.ru/04/10
Wroro no pazneny 12



https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10

Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

https://resh.edu.ru/subject/29/

3.1 Cruptel. denon 3 Bubnuoteka LIOK
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/

. K .
3.9 éﬂLHGI‘I/IHH apOOHOBBIE KUCTIOTHI 7 BvGrmoTeka LIOK
TIONKHEIE SPHPEL https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
BbubnnoTteka LJOK
3.3 YLIeBOIEI 2 https://lesson.edu.ru/04/10
Htoro no pazneny 12
Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHust
https://resh.edu.ru/subject/29/
BbubnnoTteka LIOK
4.1 AmuHLl. AMHHOKHCIIOTEL. benku 3 hitps:/lesson.edu.ru/04/10
Hroro o pasneny 3
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA
https://resh.edu.ru/subject/29/
BbubnnoTteka LJOK
5.1 IInactmaccel. Kayuyku. Boiokna 3 hitps:/lesson.edu.ru/04/10
Hroro 1o pasneny 3
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME



https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/m Konrpoasnsie | Ilpakruyeckue
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTsbI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue aromoB. [lepuouieckuit https://resh.edu.ru/subject/29/
3aKoH ¥ llepnoanyeckas cucrema Bubnunoteka LIOK
1.1 3 0 0
XUMHUecKux 3nemeHToB 1. U. https://lesson.edu.ru/04/10
Menneneesa
https://resh.edu.ru/subject/29/
12 Crtpoenue BemiecTBa. MHOroo0Opasue 4 0 0 Bubnuoteka LLOK
' BEIIIECTB https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
Bubnuoteka LLOK
13 XHUMHHECKHE PeaKiiiH 6 1 1 https://lesson.edu.ru/04/10
Hroro o pasneny 13
Pa3nen 2. Heoprannyeckasi XuMust
https://resh.edu.ru/subject/29/
Bbubnnoteka LJOK
2.1 Merasbr 6 0 ! https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
2.2 Hemeramnsr 9 0 1 Bubnuorea LIOK

https://lesson.edu.ru/04/10



https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CBs3p HEOPTaHNYCCKUX U OPTraHUYCCKUX

https://resh.edu.ru/subject/29/

Bbubnnoteka LIOK

23 BEILIECTB 2 https://lesson.edu.ru/04/10
Wroro no pazueny 17
Pa3zgen 3. XuMus u ';KU3HL
https://resh.edu.ru/subject/29/
BbubnnoTteka LJOK
3.1 KUMHS 1 HKHFHD 4 https://lesson.edu.ru/04/10
Hrtoro o pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosanuyecrBo yacos 3 N
JIEKTPOHHBIE M (poBbIE
Ne ni/m Tema ypoka KonrTpoabubie | IlpakTuueckue P P
Bcero o0pa3oBaTe/bHbIC Pecypchl
padoThI padoThI
https://resh.edu.ru/subject/29/
[IpenMer oprannyeckoit XuMuu, e€ Bubnuoteka LLOK
1 1 0 0
BO3HHUKHOBEHHE, PA3BUTHE U 3HAYCHUE https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
Teopus cTpoeHUs OpraHMYECKUX
2 coequaenuii A. M. byrneposa, e€ ocHOBHBIE 1 0 0 Bubnmuoreka LIOK
A -Vl BYHIeposa, https://lesson.edu.ru/04/10
MOJIOKEHUS
[TpencraBienue o kiaaccupuKaum https://resh.edu.ru/subject/29/
opraHuyeckux Beuects. Homenkiarypa Bubnunoteka LIOK
3 1 0 0
(cucremaTHyeckasi) U TpPUBHAJIbHBIE https://lesson.edu.ru/04/10
Ha3BaHUS OPraHMYECKHX BEIIECTB
https://resh.edu.ru/subject/29/
BbubnnoTteka LJOK
4 BerynuTensHast KOHTpoJibHas paboTa 1 1 0 hitps://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
5 AJTKaHBI: COCTaB U CTPOEHHUE, 1 0 0 Bubnunoteka LIOK
TOMOJIOTHYECKUM P https://lesson.edu.ru/04/10
6 MeraH 1 3TaH — IpOCTEUIINe 1 0 0 https://resh.edu.ru/subject/29/

MPpEACTAaBUTCIIN AJIKAHOB

bubnunoTteka LIOK



https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/

https://lesson.edu.ru/04/10

https://resh.edu.ru/subject/29/

Bbubnnoteka LIOK

7 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA hitps:/lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
OTUWJIEH U MPONUJIEH — MPOCTEUIINE Bubnmorexa LIOK

8 P P https://lesson.edu.ru/04/10

MPEJICTABUTENN ATKEHOB
https://resh.edu.ru/subject/29/

9 [TpakTrueckas pabota Ne 1. «Ilonydyenue Bubnunoteka LIOK

STUJIEHA U U3YUYEHUE €TO CBOMCTBY https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
Ankanuensl. byraauen-1,3 u BubnuoTteka LIOK

10 MetunoyraaueH-1,3. [onyuenune https://lesson.edu.ru/04/10

CHHTETUYECKOTO KaydyKa U Pe3UHbI
) https://resh.edu.ru/subject/29/
AJKHHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,

11 . A o Bbubnnoteka LJOK
FOMOHOumquCKHH AL AllETIUICH https://lesson.edu.ru/04/10
MPOCTEUIINIA TPEACTABUTEH AIIKHHOB

https://resh.edu.ru/subject/29/
Briuucnenust no ypaBHEHUIO XMMHUYECKOM Bubnmoreka LIOK
12 P https://lesson.edu.ru/04/10

peaxiuu



https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10

Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh

https://resh.edu.ru/subject/29/

13 Bubnunoteka LIOK
apeHos https://lesson.edu.ru/04/10
[ eHeTHYECKas CBSI3b YIIEBOIOPOIOB https://resh.edu.ru/subject/29/
14 T P ’ Bubnuoteka LIOK
IMpUHAJICKAIUX K pa3JIMIHbIM KjlaCCaM https://lesson.edu.ru/04/10
[IpupoHbIE UCTOYHUKH YIJIEBOJIOPOIOB: https://resh.edu.ru/subject/29/
15 NPUPOHBIN ra3 ¥ MOMyTHBIE HEPTIHBIE Bubnunoteka LIOK
rasbl, HE)Th ¥ IPOAYKTHI €€ mepepaboTKu https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
16 KonTtponsHast pabota o pazaeny Bubnunoteka LIOK
«YTneBonopoas» https://lesson.edu.ru/04/10
e e IbHLIC OLHOATOMULIC CLILDTLL https://resh.edu.ru/subject/29/
17 pel A PTBL Bubnuoteka LIOK
METaHOJ U 3TaHoj. BomopoaHas cBs3b hitps://lesson.edu.ru/04/10
MHoroaToMHbI€ CITUPTHI: ATUICHIIIUKOIb U https://resh.edu.ru/subject/29/
18 PTBE Bubnuoteka LIOK
LU https://lesson.edu.ru/04/10
®DeHoIT: CTPOCHUE MOJIEKYJTBI, (PU3NYECKUE U hitps:/fresh.edu.rsubject/29/
19 $ 1P . YR, Bubnuoteka LIOK
XUMHYECKHE CBONCTBA, IPUMEHEHHE hitps://lesson.edu.ru/04/10
ATBIETHIB: GOPMATBICTH 1 https://resh.edu.ru/subject/29/
20 ACTIIBE i) ACTHA Bubnuoteka LIOK
AHCTATILACTIAL. ALCTOH https://lesson.edu.ru/04/10
OIIHOOCHOBHBIE MpEICIIbHBIC KAPOOHOBHIC hitps://resh.edu.ru/subject/29/
21 A el p BubnuoTteka LLOK
KHCIOTBL: MypaBbHHAA 1 yKCYCHAA https://lesson.edu.ru/04/10
99 [IpaxkTuueckas padora Ne 2. «CBoiicTBa https://resh.edu.ru/subject/29/

pacTBOpPa YKCYCHOUM KHUCIOTBI»

bubnunoteka LJOK
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https://lesson.edu.ru/04/10

CTCapI/IHOBaﬂ H OJICMHOBAas1 KMCJIOThI, KaK

https://resh.edu.ru/subject/29/

23 MIPEACTABUTENH BBICIINX KaPOOHOBBIX BubnvoTteka LIOK
KHUCJIOT https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
24 MpbU1a KaK COJIM BBICIIUX KapOOHOBBIX BubnvoTteka LIOK
KHCJIOT, UX MOIOIIIee ACHCTBHUE https://lesson.edu.ru/04/10
CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE https://resh.edu.ru/subject/29/
25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX BubnuoTteka LLIOK
>¢upos https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
26 JKupsl: Tunponns, npuMeHEeHue, Bubnunoteka LIOK
Ouosoruueckas poJib KUpPOB https://lesson.edu.ru/04/10
v . https://resh.edu.ru/subject/29/
TJIEBOJIBI: COCTAaB, KJIacCU(UKAITHSI.
97 B N ) Bubnuoteka LIOK
QXHEHUIITNE TPEICTABUTEIN: TITF0K03a, hitps://lesson.edu.ru/04/10
bpykTo3a, caxaposa
https://resh.edu.ru/subject/29/
28 Kpaxman n nemirono3a Kak mpupoIHbIE Bubnuoteka LIOK
MTOJIMMEPHI https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
29 AMUWHBI: METHJIAMUH U aHWIHH Bubnuoteka LIOK
' . . https://lesson.edu.ru/04/10
AMHHOKHUCIIOTHI Kak aMm(pOTepHbBIE https://resh.edu.ru/subject/29/
30 OpPTaHWYECKHUE COCTUHEHUS, HX Bubnuoteka LIOK

ouosiornyeckoe 3Hauenue. [lentuael

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
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https://resh.edu.ru/subject/29/
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https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10

benku kak npupoaHbie

https://resh.edu.ru/subject/29/
Bbubnnoteka LJOK

31 1
BBICOKOMOJICKYJISIPHBIE COCTMHEHUS https://lesson.edu.ru/04/10
OCHOBHBLE IOHSTHS XHMU https://resh.edu.ru/subject/29
32 . 1 | bubnunoteka LJOK
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN hitps://lesson.edu.ru/04/10
o https://resh.edu.ru/subject/29/
CHOBHBIE METO/IBI CUHTE3a
33 BBICOKOMOJIEKYJISIPHBIX COEINHEHUI 1 Bubnmoteka LIOK
yAp & ' https://lesson.edu.ru/04/10
[ImacTmaccel, KaydykH, BOJIOKHA
https://resh.edu.ru/subject/29
KoHTpoinbHas pabota B paMKax / Bubnuoteka LIOK
34 . 1
MIPOMEXKYTOUHOM aTTeCTaluu https://lesson.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29
https://lesson.edu.ru/04/10

11 KJIACC

KoanyecTBo 4acos

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTshI padoThI
XUMUYECKU 3JIeMEHT. ATOM. DJIeKTpOHHAs https://resh.edu.ru/subject/29/
1 ' ' P 1 0 0 Bubnunoteka LIOK
KOH(UIypalys aToMOB https://lesson.edu.ru/04/10
ITepnonnyeckuii 3akon u Ilepuonuyeckas https://resh.edu.ru/subject/29/
5 cucTeMa XMMHYeCKux aineMeHToB Jl. U. 1 0 0 Bubnnoteka LLOK
MenieneeBa, uX CB3b C COBPEMEHHOM https:/lesson.edu.ru/04/10
TEOpUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHYECKHUX DJIEMEHTOB U UX COETUHEHUHN 110 https://resh.edu.ru/subject/29/
rpynmnam u nepuojam. 3HaueHue Bubnunoteka LIOK
3 1 0 0
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI https://lesson.edu.ru/04/10
xumuueckux anemenToB J[.M. Meneneesa B
pa3BUTHHU HAyKH
C . https://resh.edu.ru/subject/29/
TPOCHUE BEIIECTBA. XUMUYECKas CBS3b, €€
4 BHJIBI; MEXaHNU3MbI 00pa30BaHUSs 1 0 0 Bubnuoreka LIOK
AL . P https://lesson.edu.ru/04/10
KOBAJIGHTHOM CBs3U. BogopoaHast CBs3b
BanenTHOCTB. DNEKTPOOTPHUIIATENEHOCTD. https://resh.edu.ru/subject/29/
5 Crenenb okucienus. Bemecrsa 1 0 0 Bubnmoteka LIOK
MOJIEKYJIIPHOI'O U HEMOJIEKYJIAPHOTO https://lesson.edu.ru/04/10
CTPOCHUS
[ToHsiTHE O MMCTIEPCHBIX CHCTEMAX. https://resh.edu.ru/subject/29/
6 VicTrHHBIE U KOJUTOMAHBIE PACTBOPHI. 1 0 0 Bubnunoteka LLOK

MaccoBas 1107151 BEIIeCTBa B pacTBOpe

https://lesson.edu.ru/04/10



https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
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https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10

Knaccudukanus 1 HOMEHKIATypa
HEOpraHWYeCKUX CoeMHeHMH. | eHeTnueckas

https://resh.edu.ru/subject/29/

7 Bubnunoteka LLOK
CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3TUIHBIX https://lesson.edu.ru/04/10
KJI1aCCOB
Knaccudukanuss XMMHUYECKHX PEaKIIHid B '
. o https://resh.edu.ru/subject/29/
HEOPraHWYECKOW U OPraHUYECKON XHUMHH.
8 3aK0H COXpaHEHHUS MACCHI BEIECTB; 3aK0H Bubnmoteka LIOK
p m ’ https://lesson.edu.ru/04/10
COXpaHEHUs U MPEBPAICHUS YJHEPTUU TTPU
XUMHUYECKHUX PEaKIIUIX
https://resh.edu.ru/subject/29
9 Cxkopoctb peakiuu. OOpaTuMble peakiuu. / Bubnuoteka LIOK
XUMHUYECKOE paBHOBECHE https://lesson.edu.ru/04/10
ITpakTnueckas padota Ne 1. «Bnusaue hitps://resh.edu.ru/subiect/29/
10 a3JINYHBIX (DAKTOPOB HA CKOPOCTH Bubnunoteka LIOK
p . p p https://lesson.edu.ru/04/10
XUMUYECKON PeaKum»
DnekTponuTHdeckas auccounarnus. [lonstue _
0 BozopoHoM nokasatene (pH) pactsopa https://resh.edu.ru/subject/29/
11 p P 5 r P pa- Bubnunoteka LIOK
CaKIIM! MOHHOTO OOMCHA. 1 MAPOTIH3 https://lesson.edu.ru/04/10
OpPTraHWYECKUX U HEOPTraHUYECKUX BEIIECTB
OKHUCIUTEIFHO-BOCCTAHOBUTEIHHBIE https://resh.edu.ru/subject/29/
12 peakuuu. [TonsTre 00 anexTponuze Bubnunoteka LJOK
pacIuIaBoB ¥ pacTBOPOB COJICH https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
KonTtpoabHas padora 1o pasaen Bubnmoreka LIOK
13 p p p y https://lesson.edu.ru/04/10

((TCOpeTI/I‘-ICCKI/Ie OCHOBBI XUMHH»



https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10

Mertauibl, ux nosnoxenue B [lepuoanueckoi
CHCTEME XUMHYECKuX 3aeMeHToB Jl. H.

https://resh.edu.ru/subject/29/

Bubnmoteka LIOK

14 M 0
CHJCIICERA 1 0CODEHHOCTH CTvaeHHH https://lesson.edu.ru/04/10
atomoB. O0mue hu3ndecKue CBOWCTBA
METaJIIOB
https://resh.edu.ru/subject/29/
CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI PSiJT Bubnunoteka LLOK
15 .
HanpsHKEHUH METAILIIOB https://lesson.edu.ru/04/10
XUMHYECKHE CBOMCTBA BaXKHCHILINX https://resh.edu.ru/subject/29/
16 MeTaJuIoB (HATPHUH, Kaaui, Kaablluii, MarHUH, Bubnmoteka LUOK
AQTIOMHUHHK ) U UX COCIMHCHUM https://lesson.edu.ru/04/10
XHMUHECKHE CBOHCTEA XPOMA, METH 1 HX https://resh.edu.ru/subject/29/
17 . poma, Bubnunoteka LIOK
COC/MHCHIH https://lesson.edu.ru/04/10
XUMHYECKUe CBOMCTBA IIUHKA, JKeJe3a U UX https://resh.edu.nysubject/29/
18 . ’ Bubnunoteka LIOK
COCIMHCHIH https://lesson.edu.ru/04/10
[IpakTuueckas pabora Ne 2. "Pemenue https://resh.edu.ru/subject/29/
19 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME Bubnunoteka LLOK
«Metamab»" https://lesson.edu.ru/04/10
HewmeTtamibl, uX moj0KeHUE B _
N https://resh.edu.ru/subject/29/
[Tepuoandeckoil cucTeMe XUMHUECKIX
20 M Bubnunoteka LLOK
onementos /1. M. Mennencesa u https://lesson.edu.ru/04/10
O0COOEHHOCTH CTPOEHHUS aTOMOB
®du3nyecKkue CBOMCTBAa HEMETAILIIOB. :
AIOTpONIA HEMETANIOB (Ha TpHMepe https://resh.edu.ru/subject/29/
21 p pumMep Bubnnoteka LLOK

KHCIJIOpOJIa, cepbl, hocdopa u yriaeposa)

https://lesson.edu.ru/04/10
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XHUMHUYECKUE CBOMCTBA IAJIOTEHOB, CEPBI U UX

https://resh.edu.ru/subject/29/

22 . Bubnunoteka LLOK
COCAMHCHUH https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
93 XuMHYECKue CBOMCTBA a30Ta, hocdopa u ux Bubnunoteka LLOK
COCIMHEHU https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
24 XUMHUECKUE CBOMCTBA yIilepo/ia, KPEMHHUS U Bubnunoteka LLOK
UX COeINHEHUI https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
o5 [IpruMeHeHne BaXKHEUIIINX HEMETAIIOB U UX Bubnunoteka LLOK
COEIMHEHUH https://lesson.edu.ru/04/10
O06o011eHre U cucTeMaTU3alus 3HaHUH 110 https://resh.edu.ru/subject/29/
teme «Hemeramuisly. Beruucinenus no Bubnnoteka LLOK
26 N .
YPaBHEHUSIM XUMHUYECKUX PEAKLUN U https://lesson.edu.ru/04/10
TEPMOXUMHYECKUE PACUETHI
[TpakTiueckas pabota Ne 3. «Pemienue https://resh.edu.ru/subject/29/
97 Bubnmoteka LUOK
IRCTICPUMEHTATLHBIX 3A/aT O TEME https://lesson.edu.ru/04/10
"HemeTtamnsr"y
KontpoabHas padora mo TemMam «MeTajlibi» https://resh.edu.ru/subject/29/
28 Hp P Bubnunoteka LLOK
1 «HeMCTATLITE https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
29 Heoprannueckue u opraHu4ecKue KMUCIOTHI. Bubnunoteka LLOK

HeopraHquCKHe U OPraHUYCCKHUEC OCHOBAHUA

https://lesson.edu.ru/04/10
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AmMpoTepHbIe HEOPTaHUYECKUE U
OopraHuyeckue coequHeHus. I eHeTnueckas

https://resh.edu.ru/subject/29/

Bubnmoteka LUIOK

30 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX https://lesson.edu.ru/04/10
BEIIECTB
p o https://resh.edu.ru/subject/29/
0JIb XUMHH B 00€CIIEUEHNH dKOJOIHYECKOM,
31 CDFETIHECKO cBoii 6o 1 Bubnmoteka LIOK
PHEPTETHHECKOU 1 TIHTIIEBOM DE3OMACHOCTH, https://lesson.edu.ru/04/10
Pa3BUTHH MEIUITUHBI
https://resh.edu.ru/subject/29/
[IpencraBnenust 06 0OMIMX HAYIHBIX
30 1 Bubnmnoteka LUOK
HpI/IHI_II:IHaX TPOMBIIIICHHOTO HOYHCHHA https://lesson.edu.ru/04/10
BaKHENIIINX BEIIECTB
https://resh.edu.ru/subject/29/
33 UYenosek B MUpE BEUIECTB U MAaTEPUAIIOB. 1 Bubnunoteka LIOK
XuMUs U 370pOBbE YEJIOBEKA https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
KoutponrHasa pabora B paMKax Bubnmoreka LIOK
34 p pv p 1 https://lesson.edu.ru/04/10
MPOMEKYTOUHOU aTTeCTAINH
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34



https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/
https://lesson.edu.ru/04/10

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

1. Xwuwmus, 10 xrace/ Pymsutuc I'.E., ®enpaman @.I°., AKiinonepHoe 001IECTBO

2.

«M3parenscTBO «lIpocBemenue»
Xumus, 11 xnace/ Pynsutuc I'.E., ®enpaman @.I'., AkuinoHepHoe 0011eCTBO
«M3natenscTBO «IIpocBenienue»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1.

2.

o oA

~

http://www.chemnet.ru I'azera «Xumusi» u caiiT 11 yaurtens «5 uay Ha ypok
XUMHAN

http://him.1september.ru Enunas xomnekuus LJOP: [IpenmerHas koyekuus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
skcnepuMeHThl: xumust. Komtekius Poccuiickoro o01eoopa3oBaTebHOTO MopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Becepoccuniickas oaummnuaza MKOILHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranudeckas XuMusl: SJEKTPOHHBIA YISOHUK 1JIsT
CpeaHel MIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIA YIEOHUK
http://www hemi.nsu.ru OTKpBITBINA KOMIIEHK: XUMUS

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1.

2
3.
4.
5
6

https://elementy.ru/
http://www.hij.ru/
chem.msu.su/ru
https://teach-in.ru/
mendeleev.info
ras.ru/publishing/nature.aspx



https://elementy.ru/
http://www.hij.ru/
https://teach-in.ru/
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