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MOACHUTEJIbHAA 3ANMNCKA

[Tporpamma mo XMMHHU Ha YpOBHE cpeaHero odmiero oopa3oBaHus paspaboTaHa Ha ocHoBe DenepanbHOTO
3akoHa 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @enepannny, TpeOOBaHUHN K pe3ynbTaTamMm
OCBOCHHS (efepalbHOl 00pa30oBaTeIbHON MporpaMmbl cpemHero obmero obpazoBanus (DPOIT COO),
MpecTaBiIcHHBIX B DenepalbHOM TOCYIapcTBEHHOM oOpasoBatenbHoM cranaapte COO, ¢ yuérom
Konnenmuu npenonaBanusi yueOHOTO mpeaMera « XUMHEs» B 00pa30oBaTeIbHBIX OpraHu3alusx Poccuiickoi
denepanyy, peatu3yonX OCHOBHBIE 00pa30BaTeIbHbIC POTPAMMBI, 1 OCHOBHBIX MOJIOKEHHH «CTpaTeruu

pasBuTus Bocnutanus B Poccutickoii @enepanuu Ha nepuoa 1o 2025 roga» (Pacnopspkenue [IpaButenbcTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJIOB K pa3paboOTKe MPOrpaMMbl MO XUMHHU, K OMPEIEICHUIO OOIIeH cTpaTeruu OOydeHus,
BOCIIUTAHMS U Pa3BUTHUSI OOYYAIOLIMXCS CPEICTBAMH yueOHOTO mpenmera «Xumus» aius 10—11 kimaccoB Ha
0a30BOM ypoBHE cocTaBuiIM KoHIenTyanbHble nmonoxernss @I'OC COO o B3anMo00yCIOBICHHOCTH IENEH,
COJIepIKaHUs, pE3yJIbTATOB O0YYCHHUsS U TPEOOBAHUH K YPOBHIO TIOJTOTOBKH BBIITYCKHHKOB.

Xumudeckoe o0pazoBaHMe, MOJy4aeMOe BBITYCKHHUKAMH O0IIEe00pa30BaTeNbHONW OpraHU3alliH, SIBISETCS
HEOTHEMJIEMOI 4YacThl0 HMX 00pa3oBaHHOCTH. OHO CIY)KHT 3aBEpIIAIONIMM JTallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IICHHOCTEH, NPHUCYIIMX LEJIOCTHOW CHCTEME
XUMHYECKOrO 00pa3oBaHMs. DTH LEHHOCTH KacalTCs IO3HAHHs 3aKOHOB MPHPOABI, (HOPMUPOBAHHUS
MHUPOBO33PEHUS U 00111eH KYJIbTYphl YEJIOBEKA, a TAKKE IKOJIOIMUECKH 00OCHOBAaHHOIO OTHOLIEHHSI K CBOEMY
3JI0pPOBBIO M IPUPOJIHOI cpefie. Peannsyercs xumudeckoe 00pa3oBaHie 00YYarOIMXCs HA YPOBHE CPEITHET O
obuiero oOpa3oBaHMs CpPEICTBAMH Y4eOHOTO mpeaMera «XHMUs», COAEpKaHHE M MOCTPOCHHE KOTOPOTo
OIpEJIENICHBI B IIPOrPaMMe 10 XUMUH ¢ YIETOM Crielu(DUKH HAYKH XUMHH, € 3HAYCHHUS B [IO3HAHUU IPHPOIbI
U B MaTe€pHaJIbHOMN >XKM3HHU OOIIECTBA, @ TAaKXKe C y4ETOM OOIIMX LeNeld U NMPUHIUIIOB, XapaKTEePU3YIOLIUX
COBPEMEHHOE COCTOSIHIE CUCTEMBI Cpe/iHero oouiero oopasosanus B Poccuiickoit @eneparuu.

XuUMHS KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HayK UTPaeT 0COOYIO pOJIb B COBPEMEHHOM LUBHIM3AIINH, B
CO3JITaHMH HOBOM 0a3bl MaTepuaIbHOM KylIbTypbl. OHa BHOCHUT CBOHM BKJIaJ B (POPMHUPOBAHUE PAITMOHAIBHOTO
HAYYHOT'O MBIIUICHUS, B CO3[aHME IIEJIOCTHOTO MPEACTAaBICHUS 00 OKPY)KAIOIIEeM MHUpPE KaK O €IMHCTBE
NPHUPOJBI M YEJIOBEKAa, KOTOpoe (HOpMHUpPYETCs B XMMHUM Ha OCHOBE NMOHHUMAHHWS BEIIECTBEHHOTO COCTaBa
OKpY>KaloIlIero MIUpa, OCO3HAHUS B3aUMOCBSA3H MEX/1y CTPOSHHEM BEIIECTB, UX CBOUCTBAMU U BO3MOXKHBIMU
o01acTAMU IPUMEHEHHUS.

TecHO B3aUMOJIEUCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMH, XMUMHUS CTajla HEOThEMIIEMOUN YaCThbI0 MUPOBOM
KYJIbTYpPbl, HEOOXOUMBIM YCIIOBUEM YCIEIIHOTO TPYyJa M KU3HU Kaxa0ro uieHa obmiectBa. CoBpeMeHHas
XUMUSI KaK HayKa CO3HJIaTelibHasl, KaKk HayKa BBHICOKHMX TEXHOJOTHM HallpaBjeHa Ha pelIeHHe TI100albHbIX
npo0JieM yCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPbEBOM, SHEPreTUUECKON, MUIIEBOM, IKOIOTUYECKOM
0€30MacCHOCTH U OXPaHbl 370POBbSI.

B cooTBeTcTBHM ¢ OOLIMMHU LIEASIMH U NPUHIIMIIAMH CPEAHEro o01Iero oopa3oBaHus COIepKaHUe peMeTa
«Xumua» (10-11 xmaccel, 0a30BBIi  ypOBEHb MW3Y4YEHMs]) OPHEHTHUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJIbTYPHYIO MOJArOTOBKY OOYyYaromMXcsl, HEOOXOAUMYIO UM JJIsi BBIPAOOTKHM MMPOBO33PEHUECKUX
OpPUEHTHPOB, YCTIEUTHOTO BKIFOUEHUS B )KM3Hb COLIMYMa, IPOAOKEHNS 00pa30BaHUs B pa3IMUHbIX 00J1aCTsX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBisomuMu IpeaMeTa «XUMUs» SBISIIOTCS 0a30Bble Kypchl — «Opranudeckas XuMmus» 1 «Oomas u
HEOpraHuyeckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOi
HAyKH: CHUCT€Ma 3HAHUM 10 HEOPraHWYEeCKOH XUMHM (C BKJIIOUEHHEM 3HaHUM M3 OOled XUMHH) H
oprannyeckoil xumun. dopMupoBaHre AAHHON CHUCTEMbl 3HAHWI MpPH M3yUYEHUU IpeaMeTa oOecreuynBaeT
BO3MOKHOCTh PACCMOTPEHHUSI BCEr0 MHOI000pa3usl BEIIECTB HA OCHOBE OOIIUX MOHSATHH, 3aKOHOB M TEOpUI
XUMUU.

CrpykTypa comepxanus KypcoB — «Opranuueckas xumus» u «OOmas w HEOpraHWYecKas XUMHUSI
chopMHupoOBaHa B TpOrpaMMe 10 XUMUU Ha OCHOBE CUCTEMHOTO MOAX0/a K M3YYCHHIO YIeOHOTO MaTepuasa
1 00yCJIOBJIEHAa HCTOPHUYECKU 00OCHOBAHHBIM PAa3BUTHUEM 3HAHUN HA OTIPEICIEHHBIX TEOPETHUECKUX YPOBHSIX.
Tak, B Kypce opraHM4ecKkoi XMMHUU BEIIECTBA pacCCMaTPUBAIOTCS Ha YPOBHE KJIACCUYECKON TEOPUH CTPOSHUS
OpraHUYECKUX COCIUHEHUN, a TAaKKe Ha YPOBHE CTEPEOXMMHUUYECKHX M BJIEKTPOHHBIX MPEICTABICHUN O



crpoeHuu BeniecTB. CBeeHNs 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B Pa3BUTHU — OT YIIIEBOJIOPOJIOB
710 CJIOXHBIX OMOJIOTMYECKU aKTUBHBIX COCIMHEHUH. B Kypce opraHMuyeckold XMMHHM MOIYy4YalOT pa3BUTHE
chopMHpPOBaHHBICE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs TEpBOHAYAIbHBIC TPEICTABICHUS O
XHUMHUYECKOU CBA3U, KJ'IaCCI/I(bI/IKaI_[I/IOHHLIX MMpU3HaKax BCHICCTB, 3aBUCHUMOCTH CBOICTB BCIICCTB OT HUX
CTPOCHUSI, 0 XUMHYECKOH PEaKIIHH.

[Tox HOBBIM YIJIOM 3peHUs B IIpeaMeTe «XUMUs» 0a30BOr0 YPOBHS PACCMATPHBACTCS N3yYCHHBIH Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHMsl TEOPETHYECKUH MaTepuai U (paKkTOIOTHYECKUe CBEICHUS O BEIIECTBAX U
XUMHYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmmias ¥ HeopraHuyeckask XUMHsD 00YYaroIIuMCs
IPEIOCTABIACTCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE MEPHOIMYECKOTO 3aKOHA C OOIIETEOPETHYECKHUX U
METOJIOJIOTHYECKUX TO3MLUMA, TITy0)Ke IMOHATh HCTOPUYECKOe W3MEHeHHEe (YHKIHMH 3TOro 3akoHa — OT
o0o01maroniei 10 0OBSICHAIONICH U TPOTHO3UPYIOLICH.

Enunas cucreMa 3HaHUM O BaOXXHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOECHUM, CBOWCTBAX M NMPUMEHEHUH, a
TAKXKE 0 XMMUYECKUX PEAKIHIX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUsI TONOJIHAETCS B Kypcax 10 u
11 xnaccoB 3JIEeMEHTaMH COJCPXKAHUS, UMEIOIIMMHU KYJIbTYpOJIOTHYECKUN M MPUKIAJAHONW Xapakrep. JTu
3HaHHUS CIOCOOCTBYIOT NMOHMMAHHWIO B3aMMOCBSI3M XMMHH C JAPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B
MMO3HABATEIILHOW M MPAKTHYECKON ACATEIHHOCTH YEJOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBXKCHHUS K
MPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUYECKUX MPHUIOKEHUH XUMHUU, TIOMOTAIOT BBIMYCKHUKY
OPHUEHTHUPOBATHCS B OOIICCTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX C XUMUEH, KPUTHICCKU
OCMBICIIBAaTh MH()OPMAIMIO ¥ TPUMEHSTH €€ ISl TIOTOJIHCHUS 3HAHWMA, PEIICHUS WHTEIUICKTYAbHBIX U
SKCIIEPUMEHTAJIbHBIX HUCCIIEOBATEIbCKUX 3a7ad. B 1memom conepkaHue ydeOHOro mnpeamera «XUMHs»
JAHHOTO YPOBHS H3y4EHUSI OPHCHTUPOBAHO Ha (DOPMUPOBAHKE Y 00 YUAFOIIHXCSI MUPOBO33PEHUECKON OCHOBBI
Ui TIOHMMaHusl (UIOCOPCKUX WACH, TaKMX KakK: MaTepuajbHOE CIMHCTBO HEOPTaHMYECKOro M
OpPraHUYECKOTO MHUpa, O0YCIOBICHHOCTh CBOMCTB BEIIECTB MX COCTAaBOM M CTPOEHUEM, O3HABAEMOCTH
MPUPOAHBIX SIBICHUN IMyTEM SKCIEPUMEHTa M pELICHUS MPOTUBOPEUYUIl MEXIy HOBBIMU (haKTamMu H
TEOPETHUYECKUMHU MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH SKOJOTMUECKHUX MPOoOJIeM, a TakxKe
po0ieM cOepekeHHs SIHEPTeTUUECKUX PECYPCOB, ChIPhs, CO3JaHUSI HOBBIX TEXHOJIOTHI U MaTEpUasoB.

B nutane perienus 3a1a4 BOCOUTAHUS, Pa3BUTHUS M COLMAIM3ALMN 00YYarOIUXCs IPUHATHIE IPOrpaMMOi 110
XUMHH TOJXO/bl K ONPEJCIICHNIO COJAEPKAaHUS U MOCTPOEHUS MpeIMETa MpeaycMaTpuBaoT (OpMUPOBAHKE
YHUBEPCAJIbHBIX YUEOHBIX JEHCTBHI, HMEIOMKX 0a30BO€ 3HAUEHHE JUIS PA3IMUHBIX BUAOB JESITEIbHOCTH:
pelieHus npodiem, MoucKa, aHanu3a u 00paboTku nH(pOpMaly, HEOOXOIUMBIX JJI MIPUOOPETEHHSI ONbITa
IIPAKTUYECKON U MCCIIEN0BATENBCKON JEATEIBHOCTH, 3aHUMAIOIEN BaXKHOE MECTO B IO3HAHUM XUMUMU.

B mpaxTuke mpenojgaBaHMs XMMHM KaKk Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs, TaK U Ha YpOBHE
cpenHero obmero oOpa3oBaHUS, NPU ONPEIEICHUU COJEP>KaTeIbHOW XapaKTEPUCTUKH LENed H3yd4eHHUs
IpeaMeTa HalpaBJIeHUEM MEPBOCTENEHHOM 3HAYMMOCTU TPAJUIMOHHO NMpHU3HAETCA (POPMUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUUECKON JIEATEIbHOCTH YeJIOBEKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHpPOBOH KynabTypbel. C METOIMYECKOM TOYKM 3PEHHS TAKOW MOAXOH K
OTIpe/ICNICHUIO eNIel U3YUEHHUs MTPeIMETA SIBJISIETCSI BIIOJIHE OIPAaBIaHHBIM.

CornacHo AaHHOM TOYKE 3peHHs INIABHBIMU LIETSIMU U3y4eHMs ipeaMeTa « XuMHs» Ha 6a30BoM ypoBHe (10 —
11 x71.) ABRSAIOTCA:

(hopMHUpPOBAHHE CHUCTEMBl XMMHUYECKHUX 3HAHUW KaK BAKHEHIIEH COCTaBISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, B OCHOBE KOTOPOH JIexKAT KIIIOUEBbIC MOHATHUS, PYHIAMEHTAIBLHBIC 3aKOHBI M TEOPUU XUMHUH,
OCBOCHHE SI3bIKa HayKH, YCBOCHUE W TTOHMMAaHUE CYITHOCTH JOCTYITHBIX 000OIICHUI MUPOBO33PEHYECKOTO
XapakTepa, 03HaKOMIIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

(bOpMI/IpOBaHI/Ie 1 pasBUTHUC HpC,Z[CTaBJ'IeHI/Iﬁ 0 HAYYHBIX METOZaX MMO3HaHUA BEIICCTB U XUMHWYCCKUX peaKunﬁ,
HGO6XOJII/IMI)IX JUIA HpI/I06peTeHI/I5[ YMeHHfI OPHUCHTHUPOBATLECA B MHUPEC BCHICCTB U XUMHYCCKUX 5[BJ'I€HI/II71,
HMCIOIUX MCCTO B IIPUPOJC, B npaKanecxoﬁ n HOBCC,HHCBHOﬁ KHN3HH,

pa3BHTHE YMEHUH U CIIOCOOOB JIEATCIBHOCTH, CBA3AHHBIX C HAOIOJICHUEM U OOBSICHCHHEM XHMHUYECKOTO
AKCIIEPUMEHTA, COOTIOICHUEM TTPABHII OE30MMaCHOTO OOPAIIEHHS C BEIECTBAMH.



Hapsiny ¢ »TuM, comepkarenbHash XapaKTepPHCTUKA IIeJied W 3aJa4 W3YYeHUs MpeaMeTa B MPOrpaMMe 110
XUMHHU YTOUHCHA U CKOPPCKTUPOBAHA B COOTBCTCTBUU C HOBBIMHU ITPUOPUTETAMU B CUCTCME CPCAHET O OGH.[GFO
obpazoBanus. CerofHs B MPENoAaBaHUU XUMHH B OOJIbIICH CTENEHH OTAAETCS MPEATOYTCHHE TIPAKTHIECKOM
KOMIIOHEHTE CO/IepKaHMsI 00ydeHHs, OpUEHTUPOBAHHON Ha MTOJITOTOBKY BBITYCKHUKA 00111e00pa3oBaTeIbHOM
OpraHu3aIyy, BIaJACIONIEro He HabOpOM 3HaHUM, a GYHKIIMOHATBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0aMH 1
YMCHUSAMHU AKTHUBHOT'O IIOJTYUCHUA 3HAHUHU U IMPpUMCHCHU UX B peaHbHOﬁ JKHU3HU IUIA pCHICHUA ITPAKTHUYCCKUX
3ajad.

B cBs3u ¢ 3THM IIpU U3YYCHHUH MIPEAMETA «XHAMHUS JOMHUHHPYIOIIEC 3HAYCHUC an06peTa}0T TaKHue LCJIn U
3aJa4M, KakK:

ajanTanus OoOydJaloUIMXCs K  YCIOBHSM JWHAMHYHO pa3BUBAIOLIerocs Mupa, (opmupoBaHue
MHTEJUIEKTYaJIbHO Pa3BUTOM JMYHOCTH, FOTOBOM K caMO0OOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY
IIPUHATUIO I'PAMOTHBIX PELICHUH B KOHKPETHBIX ’KM3HEHHBIX CUTYalMsX, CBA3aHHBIX C BEIIECTBAMHM U MX
[IPUMEHEHHEM,;

(dbopMUpOBaHHE Y 00YUAIONINXCS KITFOUEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHITHH ), HMEIOIINX YHUBEPCATBHOE
3HAYEHHUE MJISl PA3IUYHBIX BUAOB JEATEIBHOCTH: pPEIIEHUS NpoOiieM, MOMCKA, aHaiu3a W 00paboTKH
nH(pOpManY, HEOOXOIUMBIX ISl IPUOOPETEHUS OIBITA JEATSILHOCTH, KOTOpas 3aHUMAaET BaXXKHOE MECTO B
MO3HAHUM XUMHH, a TaK)Ke JAJIs OLUEHKU C TMO3UIUI SKOJIOTMYecKOd Oe30MacHOCTH XapakTepa BIHUSHUS
BEILIECTB U XUMHYECKHX MTPOLECCOB HA OPraHMU3M YEJIOBEKA U IPUPOJIHYIO CPENLY;

pa3BUTHE IMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKHX CHOCOOHOCTEH OOYdYaroUIMXC:
CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpeTaTh HOBBIE 3HAHUS MO0 XMMHH B COOTBETCTBUU C >KM3HEHHBIMHU
NOoTPeOHOCTSIMH, HCIOJIB30BAaTh COBPEMEHHBbIE HH(OPMAIMOHHBIE TEXHOJOTUW ISl MOWCKA W aHaIHu3a
y4eOHOU U HAYYHO-TIOMYJISIPHOM HH(POPMAIIKM XUMHUYECKOTO COJIEP>KaHuUs;

dbopMUpOBaHHE W pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATUBHOTO W  JIOTHYECKOTO  MBIIMUICHUS,
HaOII0IaTENbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOAHWMBI, B YaCTHOCTH, MpPH
IJIAHUPOBAHUU U MPOBEJICHUU XUMUYECKOT0 AKCIIEPUMEHTA;

BOCIIUTAaHME y 00y4aroImUXcsl YOS KIEHHOCTH B TYMaHUCTHUUECKOI HANPaBICHHOCTH XUMUH, €€ BaXKHOU POJIH
B pEIIEHUM TJ00aJBHBIX MPOOJEM PALMOHAIBHOTO MPUPOIOINOIb30BaHUS, MOMNOJHEHUS SHEPreTUYECKUX
PECYPCOB U COXpaHEHUs MPUPOJAHOIO PAaBHOBECHS, OCO3HAHMSI HEOOXOJUMOCTH OEpe’KHOTO OTHOLIEHHS K
IPUPOJIE U CBOEMY 3[0pPOBbIO, a TAaKXKE NMPUOOPETEHMs OIbITa UCIOJIb30BAHUS IMOJYUYEHHBIX 3HAHUU JUIs
MPUHSATHS TPAMOTHBIX PEIICHUN B CUTYaIUAX, CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSMHU.

B yuebGHOM mmane cpemHero oOmiero o0pa3oBaHus mpeaMeT «XuMus» 0a30BOTO YPOBHS BXOAHUT B COCTaB
npeIMeTHOM 06macTi «EcTecTBeHHO-HAYYHbIE TIPEAMETHI».

Oo111ee 9Kciio 4acoB, OTBEAEHHBIX JUIsl U3YUYEHUs XUMUH, HAa 0a30BOM YPOBHE CPEHETO 00I11eT0 00pa3oBaHus,
cocraBiseT 68 yacos: B 10 kinacce — 34 yaca (1 yac B Henento), B 11 kmacce — 34 vaca (1 yac B Hefeno).

COJAEP/KAHUE OBYYEHUA

10 KIACC OPTAHMYECKAS XUMUS

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHMH

[IpenMer opranuveckoil XUMUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHHUE B MOJYYEHUH HOBBIX BEILIECTB U
MaTtepuainoB. Teopus cTpoeHus opraHmdeckux coequHeHuil A. M. byriepoBa, €€ OCHOBHBIE ITOJIOKEHMS.

CtpykTypHble (QOPMYNIBI OPraHUYECKHUX BEMIECTB. [ OMOJIOTHS, H30MepHs. XHUMHUYECKass CBSI3b B
OPraHUYECKUX COECIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBSI3H.



[IpencraBienne o kiaccupuKaluu OpraHMYECKUX BellecTB. HoMmMeHkIaTypa OpraHMYecKHX COEIUHEHHM
(cucremaTnyeckas) M TpPHUBHAJIBHBIE HA3BAHUS BAXKHEHIIMX IPEICTABUTENEH KJIACCOB OpPraHMYECKHUX
BEILIECTB.

DKCHEeprMEHTAJIbHBIE METO/bl W3YyYCHHS BEINECTB M HX IPEBPALICHUH: O3HAKOMIJIEHHE C o0pas3iaMu
OpPraHUYECKUX BEIIECTB M MaTepualaMd Ha MX OCHOBE, MOJAEIHPOBAHNUE MOJIEKYJI OPraHUYECKUX BEIIECTB,
HaOIOJICHNE M ONKMCaHHE JEMOHCTPALMOHHBIX OMNBITOB IO NMPEBPALICHUIO OPraHUYECKHX BEUIECTB IPU
HarpeBaHuu (IJIaBlieHUe, OOYTJIMBAHUE U TOPEHUE).

YraeBogopoabl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUN psAZl. MeTaH U 3TaH — NPOCTEUIINE PEICTABUTEIN aJIKaHOB:
¢du3nvecKre 1 XMMUYECKHE CBOMCTBA (PeaKkIy 3aMEIICHHsI M TOPEHNs ), HAXOKICHUE B IPUPOJE, MTOTyuYeHUE
U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKUN psifl. DTUJIEH U NPOIHUJIEH — MPOCTEHIINE IPEICTABUTEIN
QJIKEHOB: (PM3MYECKHE U XMMHUYECKHE CBOMCTBA (pEaKUMU T'HIPUPOBAHUS, TAIOTCHUPOBAHMS, THAPATAIUH,
OKHCJICHUS U MOJIMMEPU3aLIUH), TOJTYyYeHUE U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIITNE XUMHUYECKHUE CBOMCTBA (peaKiius
nonuMepu3anun). [lonyueHne CHHTETUYECKOTO KaydyKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psifl. ALIETUIIEH — IPOCTEHIINIA IPeACTaBUTENb
QIKMHOB: COCTaB, CTpO€HHE, (HU3NYECKHEe M XHUMHUYECKHE CBOWCTBA (peakuuu THAPHPOBAHUS,
raJJOreHUPOBaHUs, TUIpaTalliy, TOPEHUS ), HOJIYyUCHHUE U IPUMEHEHHE.

Apensbl. bensoin: cocrtaB, cTpoeHHe, (pU3MUECKHE U XMMUYECKHE CBOMCTBA (PEAaKUWU TAIOTEHUPOBAHUS U
HUTPOBAHUs), IOJIy4eHUE U puMeHeHue. Toiyon: cocTas, cTpoeHHe, (prU3nyecKrue 1 XUMUUECKue CBOUCTBA
(peakuuy TaJOrE€HUPOBAHUS M HUTPOBAHUS), TMOJIYYEHHE U INpUMEHEHHE. TOKCHUYHOCTh apEeHOB.
I'enernyeckas CBs3b MEXAY YIVIEBOJOPOAMH, IPUHAJIEKAILIUMHI K Pa3IMUHbIM KJIaccaM.

[TpupoaHble MCTOUYHUKU yTrieBoaopoaoB. Ilpupoansiii raz u nomyTtHble HedTsHble Tazbl. Hedts n eé
npoucxoxaeHue. CrocoObl nepepaboTKu He(TH: MeperoHka, KPeKUHT (TEpMUYECKHH, KaTaIUTUYECKHl),
nuposu3. [IponykTsl nepepaboTku HeTH, UX MPUMEHEHHE B IPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBII yroib
U IPOAYKTHI €T0 NepepadoTKH.

DKcriepuMEHTAIbHbIE METOJbl M3yYEHHUs BELIECTB M HX MPEBpALCHM: O3HaKOMJIEHHWE C oOpasuaMu
IUIacTMAacC, Kay4yKoB U pe3uHbl, kojuekuuu «HedTe» u «YTromaby, MoieIMpoBaHne MOJIEKYJT YTIIEBOI0POIOB
Y TaJIOr€HONPOU3BOIHBIX, IPOBEACHHUE MPAKTUYECKON pabOThI: MTOJIyU€HHE STUJIEHA U U3YUYEHUE €TO CBOMCTB.

Pacuérnpie 3amaun.  BbluncieHus O YpaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOTUYECTBA
MCXOJIHOTO BEIIeCTBAa WM TPOJYKTa PEaKIHMH 1O HM3BECTHBIM Macce, 00bhEMY, KOJIWYECTBY OJHOTO W3
HCXOJ/IHBIX BEIIECTB WM MPOAYKTOB PEAKIIMH).

Kucopoacoaep:kaume opranuueckue coeTuHeHn sl

IIpenenpHble OJHOATOMHBIE CIIMPTHI. METaHOM W 3TAHOJ: CTPOEHHUE, (PU3NYECKHe U XUMHUECKUE CBOMCTBA
(peakuuy ¢ aKTHMBHBIMH MeETaJlJlaMH, T'aJJOT€HOBOJOPOJIaMHU, TOpeHHe), MpuMeHeHne. BogopoaHsie cBsi3u
MEXy MOJIEKYJIaMH CIIUPTOB. JICHCTBHE METAHOJIA U OTAHOJIA HA OPraHU3M YeJIOBEKa.

MHoroaroMHble CIUPTHI. DTUICHIVIMKOIL U TIUIEPUH: CTPOEHUE, (PU3NYECKHe M XHMUYECKHE CBOMCTBA
(B3auMoOZIEliCTBUE CO MIEJIOYHBIMH METAJUIAMM, KAueCTBEHHAs PEaKLMs Ha MHOTOaTOMHBIE CIUPTBHI).
JleiicTBre Ha opraHu3M 4enoBeka. [I[puMeHeHne rimneprHa U STUIIEHTJINKOJIA.

®deHoJI: CTPOCHHUE MOJICKYJbI, (PU3UYECKHe U XUMUYECKHe cBOMCTBA. TokcuuHOCTh (eHoma. [Ipumenenune
¢benona.



Anpnerunpl ¥ KeToHbI. DopManbAeTUl, aleTalbIerH: CTpOCHHE, (PU3NYECKUe W XUMHYECKHE CBOWCTBA
(peakiuu OKMCIEHUSI U BOCCTAHOBJICHHS], KAYECTBEHHBIE PEAKIUH), MOJIyYeHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TMpeaeNbHbIe KapOOHOBBIE KHCIOTHI. MypaBbuHAasE M YKCYCHasi KHUCIOTBI: CTpPOEHHE,
¢bu3MYecCKne W XMMHUYECKHE CBOWMCTBA (CBOMCTBa, OOIIME NI Kjacca KHCIOT, Peakius STepuUKAIIM),
IMOJIYUYCHHEC U IIPUMCHCHHUC. CTeapI/IHOBaﬁ 1 OJICMHOBAA KHCJIOTBI KaK NPCACTABUTCIIA BBICIIUX Kap6OHOBLIX
KHCJIOT. MblJIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

CroxHble 3¢upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. I'naponu3 cinoxHbix 3¢upoB. XKupsl. ['uaponus
*kupoB. [IpuMenenue xupoB. buonorudeckas poib KUPOB.

VYTraeBojpl: cocTaB, Kiaccu(pUKaIMs yrieBoAoB (MOHO-, M- M IMojucaxapuisl). [roko3a — mpocreimmit
MOHOCaxapu: 0COOCHHOCTH CTPOSHHS MOJICKYJIBbI, PU3NUYECKHUE U XMMUYECKHE CBOWCTBA (B3aUMOJICHCTBHE C
ruapokcuaoM meau(Il), okucienne aMMuadHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHue, OpokeHue
TJIIOKO3bI), HAX0XKJIEHUE B IPUPOJIE, TPUMEHEHHEe, Onoorndeckas poib. @otocuHTe3. PpyKTO3a Kak H30MEp
TJTFOKO3BI.

Kpaxman u nemnono3a Kak NpupojHble noiaumepsl. CTpoeHHe Kpaxmaia M LeuIono3bl. Pusndeckue u
XMMHUYECKHE CBOICTBA Kpaxmaiia (THIPOJIN3, KAYeCTBEHHAs! PEAKIIMS C HO/I0M).

DKcnepuMeHTaIbHbIE METObI H3YUEHHUSI BEIIECTB U UX IIPEBPALLICHUI: IPOBEACHNE, HA0JII0IEHNE U OTIMCAHNE
JI€MOHCTPALIMOHHBIX OIIBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU OJTHOATOMHBIX CIUPTOB (OKUCIICHUE
sranona okcuzaoMm Mmenu(Il)), MHOroaroMHbBIX CHUPTOB (B3aUMOJCHCTBHE INIMLEPUHA C T'HJIPOKCUIOM
menu(1l)), anprernnoB (okuciIeHne aMMHAaYHBIM pacTBOpoM okcuaa cepedpa(l) m rumpokcuaom meau(ll),
B3aMMOJICHCTBHE Kpaxmajia ¢ MOJIOM), IIPOBEICHUE MPAKTUUYECKOH paboThl: CBOMCTBA pacTBOpa YKCYCHOIA
KHCIIOTBHI.

Pacuérnbie 3anaum. Bbruuciienus mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBa
HCXOJ/IHOTO BELIeCTBa WJIM MPOAYKTa pEaklUH [0 HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOIO U3
HCXOJIHBIX BEILECTB W IPOJYKTOB PEAKIUN).

A3oTcoieprKkale OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(poTepHble OpraHudeckue coeauHeHus. Duznyeckue W XMMHUYECKHE CBOMCTBA
aMUHOKHCIIOT (Ha MpuMepe raulMHa). buonorndyeckoe 3HaueHue aMuHOKUACIOT. [lenTub.

benku kak npupoIHbIE BBICOKOMOJIEKYJISIPHBIE COeTMHEHM. [lepBUYHast, BTOpUYHAS U TPETUYHAS CTPYKTYpa
0enKoB. XUMHUECKHE CBOIMCTBA OETIKOB: THAPOJIN3, JeHATypaltsl, KaUeCTBEHHbIE pEaKkIMH Ha OeJIKH.

BKCHepI/IMeHTaJIBHBIe MCTOAbI M3YUCHHUA BCHICCTB U HUX npeBpameHI/Iﬁ: Ha6moz[eHne n  OIIMCaHHuC
ACMOHCTPAllMOHHBIX ONBLITOB: JCHATYpalusd 0enKoB IIpHU Harp€BaHru, OIBCTHBIC PCAKIINN 0OeIKOB.

BbicokomosiekyIsipHbIe COeJUHEHHSA
OCHOBHBIE MOHATUS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
CTETeHb  MOJMMEpHU3allMU, CpeaHsis  MoJyieKynspHas  Macca.  OCHOBHbIE  METOABbl  CHUHTE3a

BBICOKOMOJICKYJIAPHBIX CO€IUHEHMI — noJmmMepu3anua U NOJIUKOHACHCALIUA.

3KCHCpI/IMCHTaJIBHBIe MCETOAbl M3YUCHHUA BCHICCTB U HX npeBpameHHﬁ: O3HAaKOMJICHUE C o6pa3uaMH
IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MC)KHpC,Z[MCTHBIC CBA3U.
Peanuzanms MCKIPCIAMETHBIX CBsI3e IprU U3YyUCHUU OpFaHquCKOﬁ xumun B 10 kimacce OCYHICCTBIIACTCA

4epe3 HUCIOJb30BAHUEC KakK 06HII/IX C€CTCCTBCHHO-HAYUYHBIX HOHSITI/Ifl, TaK H HOHHTHf/i, SIBITFOIITUX CSI
CUCTCMHBIMU IJId OTACIIBHBIX NPCAMETOB CCTCCTBCHHO-HAYYHOI'O ITUKIJIA.



OO6mme ecTecTBEHHO-HAYYHBIC TIOHATHUS: SBIICHUE, HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOPHSs, aHAIIN3, CHHTE3,
KJacCUUKaLUs, TEPUOAUIHOCTD, HAOIIOICHIE, U3MEPEHHE, IKCIIEPUMEHT, MOJICTTHPOBAHHE.

duznka: Matepus, SJHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUN YPOBEHb, BEIIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHUE BEIIEeCTBA, (DU3NUYECKUE BEIIMUYHNHBI M €IMHUIIBI UX U3MEPEHUS.

buonorus: xnerka, opranuszM, Ouocdepa, oOMEH BeUIECTB B OpraHusme, (HOTOCHHTE3, OHOJIOTHYECKH
aKTUBHBIC BemlecTBa (O€IKH, YIIIeBOABI, )KUPBI, PEPMEHTHI).

['eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAeMBbIE, TOTLINBO, PECYPCHI.

TexHoorus: IMUIICBBIC ITPOAYKTBI, OCHOBBI pallMOHAJIBHOI'O IIMTAHUA, MOIOIMHUE CPCACTBA, JICKAPCTBCHHBLIC U
KOCMCTHYCCKUC MperapaTbl, MAaTCPUAJIbI U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC OBIIAS U HEOPTAHUYECKASA XUMMUSA
Teoperuyeckne OCHOBbI XUMHH

XuMu4yecKui 31eMeHT. AToM. SIIpo aroma, U30TOIbI. DJIEKTPOHHAs 000J04YKa. DHEPreTUYECKUe YpOBHH,
HOAYpOBHH. ATOMHbIE OpOuTanu, s-, P-, d- smemeHThl. OCOOCHHOCTH pacHpee/ieHUs] 3JICKTPOHOB IO
OopOUTAIAM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOH(PHUTYpaLHs aTOMOB.

[Tepuonuueckuii 3akoH u llepumoamdeckas cucrema xumudeckux annemeHtoB [[. M. MenpaeneeBa. CBsiszb
nepuoanueckoro 3akoHa u Ilepmoanueckoit cucremsl xumuueckux anemeHToB . M. Menneneesa ¢
COBPEMEHHOM TE€OpUEN CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHUsI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U
00pa3zyeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB M0 TPYIIaM U IeproiaM. 3HaYEHUE MTEPUOINIECKOT0 3aKOHA
B Pa3BUTHU HAYKH.

CrpoeHue BeniecTBa. XUMHUYECKas CBA3b. BUabl XMMHUECKOH CBS3M (KOBaJICHTHAsl HEMOJISIpHAs U MOJSpHAas,
WOHHAsl, MeTaJulnyeckas). MexaHu3Mbl 0Opa30BaHMsI KOBAJIEHTHOM XHWMHUYECKOW CBsI3M (OOMEHHBIN M
JOHOPHO-aKLENTOpHbIN). BonoponHas c¢BA3b. BaneHTHOCTb.  DneKTpoOTpHLATENBHOCTh.  (CTENEHb
okuciieHus. MIoHbI: KaTUOHBI U aHUOHBI.

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISPHOIO CTPOEHMsI. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA. THIIBI
KPUCTAJUTMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIUIMYECKON PEIIETKH.

[Tonsitie o mucmepcHBIX cucTeMax. VICTHHHBIE M KOJIJIOMJIHBIE pacTBOPBHL. MaccoBasi J0Js1 BEIIECTBa B
pacTBope.

K.HaCCI/I(I)I/IKaL[I/IH HCOPTaHNUYCCKUX COGI[I/IHCHI/If/’I. HOMCHKJ'IaTypa HCOPTaHNYCCKUX BCIICCTB. I'eneTnueckas
CBs3b HCOPraHMYCCKUX BEIICCTB, MPUHAIJICIKAINNX K pa3JIMIHBIM KJIaCCaM.

Xumunyeckas peakuus. Kinaccudukamus XuMHUeCKUX peakluid B HEOPraHMYEeCKONW U OPraHUYecKOil XUMUH.
3aKOH COXPAaHEHUs MACChI BEIIECTB, 3aKOH COXPAHEHUS U IIPEBPAIIEHUS SJHEPTUN IPU XUMUUECKHUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBHUCHUMOCTb OT pasiuuHbIX (akTopoB. OOpaTuMble peakiuu. XUMUYECKOe
paBHOBecHe. PaKTOpBI, BIUAIOLIME HA COCTOSHUE XUMUYeckoro pasHoBecus. [Ipunnun Jle HlaTense.

BHCKTpOHI/ITI/I‘-IeCKaH JUcconuranus. CunbHBIC U clIa0bIe QJICKTPOJIUTHI. Cpena BOOHLIX paCTBOPOB BCIICCTB!:
Kucias, HeﬁTpaHBHaH, mieJa04Hast.

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pEeaKunu.



OKCHEpUMEHTANBHBIE METOJbl HM3YYCHHsI BEIIECTB W WX MPEBpaIlCHU: JIEeMOHCTpanus TaOIuIl
«Ilepuognueckas cucrema xumuueckux diemeHToB [J[. WM. Mengeneeay, wu3ydeHue Moelen
KPUCTAJUTMYECKUX PEMIETOK, HAOJIOJCHHE M ONMHCAaHWE JIEMOHCTPAIIMOHHBIX W JaOOpPaTOPHBIX OIBITOB
(pa3noxeHue nepokcuia BOJOpoa B MPUCYTCTBUM KaTaau3aTopa, ONpeeieHIue Cpeibl paCTBOPOB BEIECTB
C TIOMOIIIbIO YHUBEPCATBHOTO MHINKATOPA, PEaKIIM HOHHOTO OOMEHa), TPOBEACHUE MTPAKTUUECKONW pabOThI
«BrusiHHE pa3muyHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKON peaKIIum.

PacuérHbie 3anaum. Pacuérel Mo ypaBHEHUSM XMMHUYECKMX PEaKLHH, B TOM 4YHCIE TEPMOXUMHUYECKUE
pacy€Tel, PacY€THI C UCIIOIB30BAHUEM TOHATHUS «MACCOBAs TOJISI BELLIECTBAY.

Heopranuueckasi xummusi

Hemeramnsl. Ilonoxenue nHemeraimioB B llepuomnueckoin cucreme Xumudeckux osiemeHtoB [ .
MenneneeBa U OCOOEHHOCTH CTpOE€HHs aTroMoB. (Dusnyeckue CBONCTBA HEMETANIOB. AJIIOTPOMMS
HEMETAIJIOB (Ha IMpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEUIINX HEMETAJUIOB (TaJIOTEHOB, CEphl, a30Ta, (hocdopa, yriaepoaa U KpEMHHUS)
U UX COEIMHEHHH (OKCHIOB, KUCIOPOICOAEPKAIIUX KUCIOT, BOAOPOAHBIX COSIUHEHU).

HpI/IMeHeHI/Ie Ba)XKHEHIIINX HEMETAJIJIOB U UX COG,Z[I/IHCHPlﬁ.

Meramnsl. 1lonoxenue metaiuioB B Ilepuonnueckoit cucreMe xumMudeckux ieMeHToB [[. . Menneneesa.
OcCOoOeHHOCTH CTPOEHHUS HJIEKTPOHHBIX 000JI0YeK aTOMOB MeTaysioB. OOume Qu3nueckue CBOMCTBA
MeTai10B. CIlaBbl METAJUIOB. DJIEKTPOXUMHUECKUN Psii HAPSKEHUH METAJUIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIINX METAJUIOB (HATPUM, KalIHi, KaJbllMi, MATHUN, AIFOMUHUH, IIUHK, XPOM,
JKEJe30, MEJIb) U UX COCTUHEHUH.

OO6mre ciocoObl oydeHus MeTayuIoB. [IprMeHeHe MeTayuioB B OBITY U TEXHUKE.

3KCH€pI/IMCHTaJ'II)HI)Ie MCTOABI U3YYCHH BCUICCTB U UX npeBpameHMﬁ: HU3YUCHUC KOJIJICKIUU «MeTamisl u
CIIJIaBbI», 06pa3u013 HEMCTAJJIOB, PCHICHUC OJSKCIICPUMCHTAJIBHBIX 3a/a4, Ha6J'IIOI[eHI/Ie N OIIMCAaHHC
ACMOHCTpAalOHHBIX H na60paTopme OIIBITOB (BSaI/IMOILCﬁCTBI/IC TUAPOKCHUIA AJIIOMHHHUA C paCTBOpaMH
KHUCJIOT U H_ICJIO‘{eﬁ, KaUCCTBCHHBIC PCAKIINH HA KaTUOHLBI MeTaHHOB).

Pacuérnble 3amaun.  Pacuérhl Macchl BelecTBa WM 00bEMA ra30B M0 U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wik o0bEMY OJHOIO M3 YYacTBYIOIIMX B PEAKIMH BELIECTB, pacd€Tbl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIIUH, €CITU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMud ¥ KU3Hb

Ponp xumum B oOecnedeHHH SKOJIOTMYECKOH, SHEPreTMYecKoW M MUIIEeBOW 0€30IacHOCTH, Pa3BUTUHU
MeauUuHbL. [IoHATHE 0 HAyYHBIX METOJAX MO3HAHUS BEIECTB U XUMUYECKUX PEAKLIUN.

HpC,Z[CTaBJ'ICHI/ISI 00 O6IJ_II/IX HAaYYHBIX IPpUHOUIIAX MTPOMBIIIJIICHHOI'O ITOJYUCHUA BaKHEUIITHUX BEIIIECTB.
YenmoBek B MHPE BCHICCTB M MATCPHUAJIOB!: BaKHEHIITIE CTPOUTCIIBHBIC MaTCpHajibl, KOHCTPYKIHOHHBLIC
MaTepurajibl, KpaCkKu, CTCKJIO, KCPaAaMHKa, MAaTCpHAJIbl IJId 3JICKTPOHUKH, HAHOMATCpPUAJIbl, OPraHNUYCCKUC U

MUHEpaIbHBIC YA0OPEHHUSI.

Xumus u 3J0POBEEC YCIIOBCKA: ITpaBUjia UCIIOJIb30BaHUA JICKAPCTBCHHBIX IIPEIIapaToB, IIpaBuiia 0e3011acHOro
HCIIOJIb30BaHUA IIPEIIApaTOB OBITOBOI XMMUH B IMOBCEAHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3U.
Peanuzamust MeXnpeaMeTHBIX CBsi3ed NpH WM3ydeHWW oOIed W HeopraHmyeckod xumuu B 11 kiacce

OCYHICCTBIIACTCA YCPC3 HCIIOJIBL30BAHHUC KaK O6H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHSITHfI, TaKk H HOH&ITHfI,
ABJIIIOINUXCA CUCTEMHBIMU [JIA OTACIBHBIX ITPEAMETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA.



OOmme ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAy4YHBIM (DAaKT, THUMOTE3a, 3aKOH, TEOPHs, aHallu3, CUHTE3,
KJacCUpUKAIUS, TEPUOAUIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOJISITMPOBAHIE, U3MEPEHUE, SBIICHUE.

®dusnka: Marepusi, YHEPrus, Macca, aroM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOIN, PAMOAKTUBHOCTD,
MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKHe
BEJIMYUHBI U €IMHULIBI UX U3MEPEHUSI, CKOPOCTb.

Buonorusi: kneTka, opraHu3M, 3KOCHUCTeMa, OHocdepa, Makpo- U MHUKPOIIEMEHTHI, BUTAMUHBI, OOMEH
BEILIECTB B OPraHu3Me.

I'eorpadus: MuHepabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorus: XuMHYECKas MMPOMBINIJICHHOCTh, MCTAJLIIYprusd, MpPOU3BOACTBO CTPOUTCIBLHBIX MAaTCpHAIOB,
CEIIbCKOXO03MCTBEHHOE IIPOU3BOJACTBO, MUIICBasd IIPOMBIIIJIICHHOCTD, (bapMaI_[eBTI/ILIeCKaH IMPOMBIINIJICHHOCTD,
IMPOU3BOJACTBO KOCMCTHUYCCKHUX IIPCIIApPaTOB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpUATIOB, 3JICKTPOHHAsA
IMPOMBIIIJICHHOCTh, HAHOTCXHOJIOI'H.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUMAA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COQO ycranapnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOEHUSI OO0YYaIOUIUMUCS MPOTPAMM CPEIHEro
obmiero o0pa3oBaHus (JUYHOCTHBIM, METAMPEAMETHBIM U MpeaIMeTHbIM). HayuyHo-MeToanueckoil OCHOBOM
IS pa3padOTKU TUTAHUPYEMBIX PE3yJIbTaTOB OCBOSHHS IPOTPAMM CPETHETO O0IIEro 00pa3oBaHUs SBISIETCS
CUCTEMHO-/IeATEIbHOCTHBIN MOAXO/I.

B cooTBeTCcTBHU € CHCTEMHO-AEATENBHOCTHBIM MOIX0JIOM B CTPYKTYPE JJUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS
npeaMera «XuMUs» Ha ypOBHE CpeJHEro o0mero o0pa3oBaHus BbIACICHBI CIEAYIOIIAE COCTABIISAIONIME:

OCO3HaHUE OOYYAIOIIUMUCS POCCHICKON TPaXKJAHCKOW HIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO,
CaMOCTOATENIbHOCTH U CaMOOIIPEIEIICHHIO;

HaJU4Yre MOTUBAITUU K 00YUEHUIO;

L[EeJICHAINIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH Ha OCHOBE KIIOUEBBIX LEHHOCTEH U
UCTOPUYECKHX TpaauLuil 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH 06yqa}oumxc;1 PYKOBOACTBOBATLCS B CBOEM JACATCIIBHOCTH IICHHOCTHO-
CMBICJIIOBBIMU YCTAaHOBKAMHU, IPUCYITNMHA HGJ’IOCTHOﬁ CHCTEMEC XUMHUYCCKOI'O 06pa3OBaHI/I$I;

HaJIMYHUEC NNPAaBOCO3HAHUA 9KOJIOTHYECKON KYJIbTYPBI U CIIOCOOHOCTHU CTaBUTH e U CTPOUTH JKU3HCHHBIC
IIJIaHBbI.

JImgaHOCTHBIE PE3YIbTATEl OCBOCHUA IMPEAMCETA «X MU JOCTUTAaOTCA B C€IHUHCTBE y‘IG6H0ﬁ u
BOCITUTATEIIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C T'YMAHHUCTHUYCCKUMHU, COLUOKYJIBTYPHBIMHU, NYXOBHO-
HPAaBCTBCHHBIMU LECHHOCTAMU U HACATTaMU pOCCI/II\/IICKOFO rpax1aHCKOro O6HIGCTBa, IIPHUHATBEIMU B 06HIeCTBe
HOpMaMu U IpaBUJIaMU TMOBCACHMU, CHOCOGCTBYIOH_[I/IMI/I nmponeccaMm CaMoIlO3HaHUA, CaMOpPAa3BUTHA H
HPAaBCTBCHHOI'O CTAHOBJICHUA JIUYHOCTHU O6y‘-IaI-OH_[I/IXC$I.

JImgaHOCTHBIC pE3yIbTaTbhl OCBOCHHA IIPECAMETA «X MU OTpaxaroT C(i)OpMI/IpOBaHHOCTI) OIIbITa
IMO3HABAaTEILHON U HpaKTI/I‘{CCKOﬁ JACATCIIBHOCTHU 06yan01uI/1x05{ o peajin3aluu IMPUHATHIX B 06IJ_ICCTBC

I_[eHHOCTeI\/'I, B TOM YHCJIC B 4aCTH:

1) rpamIaHCKOTO BOCIUTAHMS .



OCO3HaHUs OOYYaIOUIUMUCS CBOMX KOHCTUTYIIMOHHBIX NpaB U OOA3aHHOCTEH, yBa)KEHHMS K 3aKOHY U
MIPaBONOPAJIKY;

NpEACTABJICHUA O COMUAJIBHBIX HOPpMaAX U IMpaBUJIaX MCKIINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,

TOTOBHOCTHU K COBMECTHOW TBOPUYECKON JIEATEILHOCTH IIPH CO3JaHUU YIEOHBIX IPOCKTOB, PEIICHUH Y4EOHBIX
Y ITO3HABATEJIbHBIX 3314, BHITOJIHEHUY XUMUYECKUX DKCIICPUMEHTOB;

CIOCOOHOCTH TMOHMMATh M NMPHUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY M apryMEHTBbI IPYTHX TpH aHAJIN3e
pas3IMYHbIX BUIOB y4eOHON AEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOILIEHUS K UCTOPUYECKOMY U HAyYHOMY HacJENI0 OTEYECTBEHHON XUMUU;

YBaXXCHUA K ITPOLECCCY TBOPUYCCTBA B o0JacTu TCOPHHU U NIPAKTUYICCKOTO MPUMCHCHUA XUMHUH, OCO3HAHUS TOT'O,
YTO JIOCTHKEHUSI HAYKH €CTh Pe3y/lbTaT AJUTENIbHBIX HAOJIIOJCHHM, KPOMOTIUBBIX SKCIEPUMEHTAIbHBIX

ITIOMCKOB, ITIOCTOSIHHOTO TPY/AA YYEHBIX U IIPAKTUKOB;

HHTCPCCAa U IMMO3HABATCIIbHBIX MOTUBOB B IMMOJTYYCHHU U MOCICAYIOIIEM aHAJIN3C I/IH(l)OpMaIII/II/I 0 NCPCIOBBIX
JOCTHIXKCHUAX COBpCMeHHOfI OTCUYECTBEHHOM XHUMHU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
HpaBCTBeHHOFO CO3HaHHA, 3TUYCCKOI'O ITIOBECACHUA,

CIIOCOOHOCTHU OLCHUBATh CUTyallMHU, CBA3AHHBIC C XMMHWYCCKUMHU SABJICHUAMU, U IPUHUMATb OCO3HAHHBLIC
peuieHus, OpUCHTUPYACHh HAa MOPAJIbHO-HPABCTBECHHBIC HOPMBI U ICHHOCTH,;

TOTOBHOCTH OLICHHBAaTh CBOE IIOBEACHUEC H IIOCTYIIKH CBOUX TOBapI/IHIeﬁ C HO3I/ILII/II71 HPAaBCTBCHHLIX U
IMPpaBOBLIX HOPM U OCO3HAHUC HOCJ'IGI[CTBI/II‘/JI OTUX TTOCTYIIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:

MOHMMAaHMs LEHHOCTeH 370poBOro M Oe3omacHoro oOpa3a KHU3HHM, HEOOXOJUMOCTH OTBETCTBEHHOIO
OTHOIIEHUS K COOCTBEHHOMY (PM3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

COOJIOICHUS TIPaBUIT O€30MacHOTO OOpaIleHHsI C BEIIeCTBAaMH B OBITY, TOBCETHEBHOM KU3HU U B TPYAOBOI
JIeITEIIEHOCTH;

IMOHUMAaHUWA HEHHOCTH MPAaBUJI MHAUBUAYAJIbHOI'0 WU KOJIJICKTUBHOI'O 0e301macHOTO MOBCACHHWA B CUTyallUAX,
YrpoOKaromux 310pOBbI0 U JKU3HU J'IIO)ICI\/'I;

OCO3HAHMS TMOCJTEJICTBUM W HENPHUATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOICHHUS aJKOTrOJsl, HAPKOTHKOB,
KYpEeHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘-IC6HO-HCCJ'IC,Z[OB3TCJ'ILCKOfI ACATCIIbHOCTH, 06I.I.ICCTBCHHO HOHC3HOI‘;I,
TBOp‘IeCKOI\/’I H Jpyrux BUAaxX ACATCIIBHOCTHU,

YCTAaHOBKH Ha aKTMBHOE YYaCTHE B PEIICHUH MPAKTHIECKUX 3aJ1a4 COIMATBHOM HAMPABICHHOCTH (B paMKax
CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEeHUIO Mpodeccuil pa3IMdyHoOro poja, B TOM YHCIIe Ha OCHOBE MPUMEHEHUS
MIPEAMETHBIX 3HAHUM 110 XUMUU;

YBa)XEHUs K TPYAY, JIIOASAM TPYyJa U pe3yJibTaTaM TPYIOBOH ACITCIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYaJTbHON TpacKTOpHH oOpa3zoBaHms, Oyaymend mpodeccuu u
pcam3anuun COGCTBCHHBIX JKNU3HCHHBIX IIJIAHOB C y‘-IéTOM JIMYHOCTHBIX UHTCPCCOB, CHOCO6HOCTCﬁ K XUMHU,
HWHTEPECOB U MOTPEOHOCTEH 0OIIEeCTBA;

6) 3K0JI0rMYecKOro BOCIMTAHMS:
AKOJIOTUYECKH 11€J1eCO00Pa3HOr0 OTHOIICHUSI K IPUPO/IE, KaK HCTOYHHUKY CYITIECTBOBAHMUS )KU3HU Ha 3emiie;

IIOHUMAHUS TII00aJIbHOTO XapaKkTepa SKOJIOTMYCCKUX HpOGJIeM, BJIMAHUSA 3KOHOMHWYCCKUX IIPOLECCOB Ha
COCTOsAHHC HpHpO,Z[HOﬁ n COHH&J’IBHOﬁ Cp€abl;

OCO3HaHMs HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHXKEHUM XUMHM JUIsl PEIIEHUs] BOINPOCOB PALlMOHAIBHOTO
IIPUPOOIOJIB30BaHUS;

AKTUBHOIO HENPUATHUS JIEHUCTBHUM, IPUHOCIIIMX BPEN OKPYKAKOIIEH IPUPOJHOM cpene, yMeHus
IIPOrHO3UPOBAaTh HEOJIArONPUATHBIE 3KOJOTMYECKHE IOCIEACTBUS HPEANPUHUMAEMBIX JAECHCTBUH H
IIPEAOTBPALIATh UX;

HaJIM4YHsA PAa3BUTOIO JIKOJIOTMYCCKOI'O MbIIIJICHHA, 9KOJIOTHYECKOU KYJbTYPbI, OIIbITa ACATCIBbHOCTU
JKOJIOTHYCCKOM HaIpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATHCA UMU B HOBH&B&T@HLHOﬁ, KOMMYHI/IKaTI/IBHOfI
U COIUATIbHOM IIPaKTHUKCE, CIIOCOOHOCTH U YMCHH aKTUBHO ITPOTUBOCTOATH UACOJIOTHU XCMO(1)06I/II/I;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

chopMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIECIO COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKd U
OOIIECTBEHHOH MPaKTHKH;

MOHUMAaHHUS ClIeNU()UKH XUMUU KaK HayKu, 0CO3HaHUs e€ posid B (GOpMHUPOBAHUY PallMOHATEHOTO HAYYHOTO
MBIIUICHUSI, CO3/IaHUH IIEJIOCTHOTO MPEACTABICHUSI 00 OKPYXAIOIIEM MHUpPE KaK O €IWHCTBE MPHUPOAbI U
YeJIOBEKa, B TO3HAHMM IPUPOTHBIX 3aKOHOMEPHOCTEH W pEIICHUU MPOOJIeM COXpaHEHHUs IPHUPOIHOTO
paBHOBECHS;

yOeKAEHHOCTH B O0COOOM 3HAYMMOCTH XHMMHHU JUIsl COBPEMEHHOW IMBWIIM3AIMM: B €€ T'yMaHMCTUYECKOU
HaMpaBJICHHOCTH U BaXXHOW POJIM B CO3JJaHUU HOBOM 0a3bl MaTepUaibHON KyJIbTYpPbI, pELICHUN TTI00aIbHBIX
po0JieM yCTOMYMBOIO pPa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM, MUILEBON U IKOJIOTUYECKON
0€30IacHOCTH, B PA3BUTUU MEIUIMHBI, OOECIEYEeHWU YCIOBUH YCHEIIHOro TpyJda M 3SKOJIOTHYECKU
KOM(DOPTHOM JKM3HM Ka)KJ0To WieHa oOlIecTBa;

€CTECTBEHHO-HAyYHON TPaMOTHOCTU: TOHMMAaHHUS CYIIHOCTH METOJIOB TIO3HAHUSA, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIy4aeMble 3HAHMS U1l aHAJIU3a W OOBSICHEHUS
SBIIGHUH OKPYKAIOIIEr0 MHUpa M MPOUCXOASIIIMX B HEM H3MEHEHHWH, yMEHHsS JAenaTh OOOCHOBaHHBIE
3aKJIIOYEHUsT Ha OCHOBE HAy4yHBIX (DaKTOB M HMEIOIIMXCS JAHHBIX C IEJTbI0 TOJYYCHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIIFHO MCIOJIb30BaTh XMMHUYCCKHE 3HAHUS AJIL pCIICHUA HpO6HCM B PpCaJIbHBIX
KN3HCHHBIX CUTYalHAX,

HHTEPECA K IMTO3HAHUIO U HCCIIeI0BATEIbCKOM JCATCIIbHOCTH,

TOTOBHOCTH U CITOCOOHOCTH K HCIIPCPBIBHOMY 06p8.30BaHI/IIO n CaMOO6p330BaHI/IIO, K aKTUBHOMY ITOJTYYCHUIO
HOBBIX 3HAHHH 110 XMMHUHU B COOTBETCTBUH C KHM3HCHHBIMU HOTpe6HOCT$IMI/I;

MHTEpeca K 0COOEHHOCTSM TpyJa B PasJInYHbIX chepax MpodhecCHOHATBHON e TEIbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHUS y4EOHOTO TNpeaMeTa «XUMHS» Ha YpPOBHE CPETHEro OOIIero
o0pa3oBaHMs BKIIOYAIOT:



3HAYUMBbIC JJIs1 (POPMUPOBAHUS MHUPOBO33PEHHUS OOYYAIONMMXCS MEKIUCHUILUTMHAPHBIE (MEXKITPEIMETHBIC)
oOIIeHayYHbIC TOHATHUS, OTPAKAIOIIME ILEJIOCTHOCTh HAYYHOM KapTHHBI MHpa U CHEIHU(HUKY METOJOB
MO3HAHUs, UCIOJNB3YEeMBIX B €CTECTBCHHBIX HAyKax (MaTepus, BEIIECTBO, SHEPIHs, SBJICHHE, MPOIIECC,
CUCTEeMa, Hay4HBIH (haKT, IPUHIIKII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIeIOBaHNE, HAOTIOICHHE,
M3MEpeHUe, SKCIIEPUMEHT U JIpYTHe);

VHUBEpCaJIbHbIC  y4eOHbIC  JelcTBUsA  (IMO3HABATCNIbHBIC,  KOMMYHHKATHBHBIC,  PETryJISTHUBHBIC),
obecnieunBaromue GopMUpoBaHHE (YHKIIMOHATBHOW TPAMOTHOCTH U  COLMAIBHOW KOMIICTCHIIUU
oOyJaronmxcs;

CIIOCOOHOCTh 00YYarOIUXCs UCII0JIb30BaTh OCBOEHHBIE MEXIUCIIMIIIMHAPHbBIE, MUPOBO33PEHUECKUE 3HAHMS
U YHUBEpCaJIbHbIE yuyeOHbIE ACWCTBUS B O3HABATEIBHON M COIIMAIBHON MPAKTHKE.

MeTaHpeI{MeTHHe PE3YIBTAThl OTPAXKAKOT OBJIAACHHUC YHHUBCPCAJIIBHBIMU y‘Ie6HHMI/I IIO3HaBaTCJIbHBIMU,
KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA ,Hef/'ICTBI/ISIMI/I.

OBiajieHne YHHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€CTBUSIMU:
1) 6a3oBble JJOrHYECKHE TeiiCTBUSA:
CaMOCTOSITENILHO (DOPMYJITHUPOBATH U aKTYAIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OIIPCACIIATE LIS ACATCIBHOCTH, 3a/laBasd NMMapaMETPbl U KPUTCPUHN UX NOCTHUKCHUA, COOTHOCUTL PE3YyJIbTAThI
JACATCIIBHOCTHU C ITOCTABJICHHBIMU L CIISIMH,

HCIIOJIb30BAaTh IIPH OCBOCHUH 3HAaHUM HpI/IéMLI JJIOTHYCCKOI'O MBIIMIJICHUA — BBIACIIATD XapPAKTCPHBIC IIPU3HAKH
MMOHATUH U YCTaHAaBJIMBATh WX B3aMMOCBA3b, HMCIIOJIb30BATH COOTBCTCTBYIOIIWC ITOHATUA OJIA 00BACHECHHS
OTACJIBbHBIX (I)aKTOB u HBHCHHﬁ;

BBI6I/IpaTB OCHOBAHHA U KPUTCPHUU 1A KJ'IaCCI/I(i)I/IKaI_[I/II/I BCIICCTB U XUMHUYCCKUX peaKI.IPIfI;
YCTAaHABJIMBATH MPUYNHHO-CIICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SIBJICHUSAMU,

CTPOUTD JIOTHUYCCKUEC PACCYKIACHUSA (I/IHZIYKTI/IBHI)IG, ACAYKTHUBHBIC, I1O aHaJIOFI/II/I), BBIABJIATH 3aKOHOMCPHOCTHU
" IPpOTUBOPCUUS B pACCMATPUBACMBIX SBJICHUAX, q)OpMy.]'II/IpOBaTL BBIBOJbBI U 3aKJIFOUYCHU A,

NPpUMCHATE B TIPOLUECCC IIO3HAHHA, HCIIOJIB3yEMbIE B XHMHUH CHMBOJIMYCCKHC (3HaKOBHC) MOACIIN,
HpCO6paSOBBIBaTI: MOJCJIIbHBIC IPCACTABICHUA — XUMHYCCKHI 3HaAK (CI/IMBOJ'I) OJICMCHTA, XHMHWYCCKadA
(bopMyna, YpaBHCHHC XHUMHYECKOH peakuuu — Mnpu pelIcHUNn y‘Ie6H]':>IX IMMO3HABATCJIIbHBIX U IMPAKTHYCCKUX
3aaa4, MNPUMCHATHL HA3BAHHBIC MOJACIIBHBIC MPCACTABJICHUA JId BBIABICHHUA XapaKTCPHBIX IMPU3HAKOB
HN3Yy4aCMbIX BCHICCTB U XUMHWYCCKUX peaKHI/Iﬁ.

2) 0a3oBbIe HCCIeN0BaTEIbCKHE 1eliCTBHS:
BJIaZICTh OCHOBAMHU METOJI0B HAYUYHOT'O IMMO3HAHHWA BEIIECTB U XUMHUUYCCKHUX peaxunﬁ;

CbOpMy.TH/IpOBaTI) OeJn W 3aJad4u  HUCCICAOBAHMsA, HMCIIOJIB30BAaTh IIOCTABJIICHHBIE H CaMOCTOSATCIBHO
C(bOpMy.HI/IpOBaHHLIC BOIIPOCHI B KAYECTBC UHCTPYMCHTA MO3HAHUSA U OCHOBBI JJIA (pOpMI/IpOBaHI/ISI TUITIOTE3bI
110 IPOBEPKE NMPAaBUIIBHOCTU BBICKA3bIBACMBIX CY)I(HeHHfI;

BJIAJICTh HAaBBIKAMH CaMOCTOSITEJIBHOTO IIJITAHUPOBAHUS M TIPOBEACHUS YYECHHYECKHUX HSKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHS HAOMIOAaTh 3a XOAOM IMIPOIEecCa, CAMOCTOSTEIHHO MPOTHO3UPOBATH €ro
pe3yibTaT, GOpMyIUpoBaTh OOOOIIEHWS W BBIBOABI OTHOCHUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB
WCCIIETOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOACTaHHON padoTe;

MPUOOPETATh OMBIT YYCHUYECKOM HCCIe0BaTeNbCKOM U MPOEKTHOM eATEIbHOCTH, MPOSIBISTH CIIOCOOHOCTH
U TOTOBHOCTh K CAMOCTOSITEJIbHOMY IIOMCKY METOJOB pEUICHUs MNPAKTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3IMYHbBIX METOJIOB TTO3HAHMS.



3) paGora ¢ undopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(OpMALNUU (HaAy4HO-TIOMYJISpHAs JTUTEpaTypa XUMUUYECKOTO
cojiep KaHus, CIIpaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa), aHATU3UPOBaTh HH()OPMAIHIO pa3IMYHBIX BUJIOB
1 (GopM Ipe/ICTaBICHUS, KPUTHUECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HENTPOTUBOPEUYUBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATh pa3IMYHbIE METOJbl MpPU MOHUCKE U OTOOpe HHpOpManuu,
HE0OXOTMMOM s BHITIOJTHEHUST YIEOHBIX 3a/1a4 OMPEIeIEHHOTO TUIIA,

HpI/IO6peTaTB OIIBIT HMCIIOJIb30BaHUA I/IH(I)OpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH | Pa3IMYHbIX
ITOHUCKOBBIX CUCTEM,

CaMOCTOSITENIHO BBIOMpPATh ONTUMAIbHYIO (opMy mpeacTaBieHuss WHPopManuu (CXeMbl, TpaduK,
JAMarpaMMBl, TaOJIUIIbI, PUCYHKH U IPYTHUE);

MCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MpHU paboTe ¢ XUMUYECKOH MH(pOpManuen: MPUMEHSTh
MEXIIpeIMETHbIe ((U3NUYecCKHue M MaTeMaTHYeCKHWe) 3HAaKM M CUMBOJBI, (Qopmyibl, abOpeBHATYpHI,
HOMEHKJIATypYy;

HCII0JIb30BaTh U MPeoOpa30oBbIBATh 3HAKOBO-CUMBOJINYECKUE CPEJCTBA HATJISIAHOCTH.

OBJIaIleHI/Ie YuuBepCadbHBIMU KOMMYHUKATUBHBIMH HeﬁCTBHHMHZ

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOil TeMbI B X0/I€ MAIOTa /W JUCKYCCUH, BBICKA3bIBATh UJIEH,
(bOopMyIIMPOBATh CBOM MPEIOKCHHUSI OTHOCUTEIBHO BBIMTOJIHCHUS TTPEITIOKESHHON 33/1a9H;

BBICTYIIATh C IPE3CHTALMEN PE3YIBTATOB II03HABATEIILHOMN AEATEIIbHOCTH, IIOJYYEHHBIX CAMOCTOSATEIIBHO UIIU
COBMECTHO CO CBEPCTHHKAMU TPU BBITOJTHEHHUH XMMHUYECKOTO KCIIEPUMEHTA, MPAKTUUYECKONM paboThl Mo
HCCJIETOBAaHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pEAIU3alMK y4eOHOTO MPoeKTa U GOPMYIUPOBATH BBIBOIBI IO
pe3ysibraTaM MPOBEIEHHBIX MCCICIOBAHUHN IMyTEM COTVIACOBAHUS IMO3UIMK B XOJe OOCYKIEHHUS U OOMEHA
MHEHUSAMMU.

OsiaieHNe YHUBEPCAJIBHBIMH PeryIssTHBHBIMH el CTBUAMU:

CaMOCTOSITENIFHO MJIaHUPOBATh U OCYIIECTBIISITH CBOIO MO3HABATEIBHYIO ACSITENIbHOCTD, OTPEAess e€ eI U
3aJ1a4M, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHUPOBATh MPEAJaraeMblil aJropuT™ AeHcTBUM
MIPU BBITIOJTHEHUHN Y4YE€OHBIX M HCCIENOBATENbCKUX 3a7ad, BeIOMpaTh HambOosee 3¢h(GeKTUBHBIA crocod ux
pelIeHus ¢ YI4ETOM TOJTyYeHHUsT HOBBIX 3HAHHWH O BEIIECTBAX U XUMHUCCKHUX PEaAKIIHSIX;

OCYHICCTBJIAAITE CAMOKOHTPOJIb CBOEH AeATeIbHOCTH Ha OCHOBE CaMOaHaIn3a U CAMOOIICHKH.

NPEJMETHBIE PE3YJIbTATHI
10 KJIACC
[IpenMeTHBIE pe3yabTaThl OCBOECHUS Kypca «OpraHudeckasi XuMUs» OTpaXaroT:

c(OpPMHUPOBAHHOCTH MPEACTABICHUI O XUMUYECKOM COCTABIISAIONIEH €CTECTBEHHO-HAyYHOW KapTUHBI MHUpAa,
pOJM XUMHUHM B IMO3HAHWUU SIBICHUN NPHPOJBI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpBl JIMUYHOCTH, €&
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAMMOW Jsi peHIeHHUs MNPAKTHUECKUX 3aJad M HKOJIIOTHYECKU
00OCHOBaHHOI'0 OTHOULIEHHSI K CBOEMY 310pOBbIO U IIPUPOIHON Cpejie;

BJIa/ICHUE CHCTEMON XMMHUYECKHX 3HAHUHM, KOTOpasi BKIIOYAET: OCHOBOMOJAralolUe MOHATUS (XUMUYECKUM
3JIEMEHT, aTOM, OJJIEKTPOHHAs 000JI0YKa aTroma, MOJIEKYJla, BaJ€HTHOCTb, 3JIEKTPOOTPHIATEIBHOCTS,
XMUMHYECKas CBs3b, CTPYKTypHas (opmyna (pa3BépHyTas W COKpall€HHas), MOJIb, MOJIAIpHas Macca,
MOJISIPHBIM O00BEM, YIJIepoaHBIH CKeneT, (PYHKUMOHANbHAs TpYNNa, paauKal, H30MEpHs, H30MEpHI,
TOMOJIOTMYECKUN Psifi, TOMOJIOTH, YIJIEBOAOPOIBI, KUCIOPOA M a30TCOACpIKAIIUE COCIUHEHUS, MOHOMED,



MOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISPHBIE COSAUHEHHMSI); TEOPUH U 3aKOHBI (T€OpUs CTPOCHUS
opranuueckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHsS MaccChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SA3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIle B OCHOBE MOHUMAHUSI IPUYUHHOCTH U
CHCTEMHOCTH XHUMHMYECKHX SIBICHUH, (DaKTOIIOTMYECKHUE CBEJCHHMS O CBOMCTBAX, COCTaBe, MOJYYCHHUU H
0€30MacHOM HCMOJIb30BaHUU BAXXHEHIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKON JESTEbHOCTH
YeJI0BEKA;

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABJIATH XAPAKTCPHBIC MPU3HAKHU HOHSITI/If/'I, YCTaHAaBJIMBATb UX B3aNMMOCBA3b,
KCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS IMPU OMMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHU OPraHMYECKUX
COCIUHCHHUI,

c(hOPMUPOBAHHOCTh YMEHHI HCIOJ30BaTh XUMUYECKYI) CUMBOJIMKY JJISI COCTABICHUS MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpamI€HHON) (GOpMya OpraHMYEeCKHUX BEIIECTB M YPABHEHHH XUMHYECKHX
peakiuii, U3roTaBIMBaTh MOJEIM MOJIEKYJI OPraHMYECKUX BELIECTB ISl MIUIFOCTPALMU UX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHHS,

c(hOpPMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPHUHAJICKHOCTh U3YUYEHHBIX OPraHUYECKUX BEIIECTB MO HX
COCTaBy M CTPOCHHMIO K OMNPENEIEHHOMY KIACCY/TPYIIe COCIUHEHUH (YriIeBOIOpPOAbI, KUCIOPOI U
a30TCO/ICPXKAIINE COCAUHEHHUs, BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS), JlaBaTb KM Ha3BaHUA IIO
cucremarnyeckoir HoMeHknatype (IUPAC), a Ttaxke NpuUBOAWTH TPUBHAIBbHBIE HA3BaHUS OTACIBHBIX
OpPraHMYECKUX BEHIECTB (ITHUJICH, IPONWICH, alleTHUIICH, STUICHIJIMKOIb, TIUIEPHH, PeHO, (POpMaTbICTHI,
aneTanbJerul, MypaBbHUHasi KHCIIOTa, YKCYyCHas KHCIIOTa, OJEMHOBAas KHCIIOTa, CTEApUHOBAsl KHUCIOTA,
TIII0K03a, PpyKTO3a, Kpaxmall, IeJITI0I03a, TIUIUH ),

cOPMUPOBAHHOCTh YMEHHS OIPEHCIATh BHJIbBI XUMHUYECKOW CBS3M B OPraHWMYECKHUX COCAMHCHHSIX
(omMHApHBIC U KPAaTHBIC);

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSTH ITOJIOKEHUS TEOPUU CTPOCHUS OpPraHMYECKHUX BemiecTB A. M.
BytnepoBa ains 00bsICHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPAHECHUS
MAacCChl BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MUYECKHE W XMUMHYECKHE CBOMCTBA
TUMUYHBIX MPEICTABUTENCH PAa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIUIIEH,
aneTuseH, Oyraauen-1,3, metunOyraaueH-1,3, 6eH30J1, METaHOJ, 3TaHOJ, ITUICHTIUKOJIb, TIHIEPUH, (DEHOT,
areTanbpJeru], MypaBbuHas U YKCYCHasi KHCIIOTHI, TJIF0K03a, KpaxMal, IeJITI0I03a, aMUHOYKCYCHAs KUCIIO0Ta),
I/IJ'IJHOCTpI/IpOBaTI) FeHeTI/ILIeCKYIO CBA3b MC)KI[y HHUMHU ypaBHeHI/ISIMI/I COOTBeTCTByI-OHII/IX XUMHNYCCKUX peaKHI/Iﬁ
C HCTIOIb30BaHUEM CTPYKTYPHBIX (hopmyi;

c(OPMHPOBAHHOCTh YMEHHUS XapaKT€PU30BaTh UCTOUHUKHU YTIIEBOJOPOIHOIO ChIpbs (HE(PTh, IPUPOHBIH a3,
yroJib), CIOCOOBI MX NEpepabOoTKU U MPAKTUYECKOE MPUMEHEHHE MTPOTYKTOB MepepadoTKH;

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ MNPpOBOAWUTH BBIYUCIICHUA 110 XUMHUYCCKUM YPABHCHHUIAM (MaCCBI, O6’béMa,
KOJIMYCCTBA UCXOAHOT'O BEIICCTBA UJIU MTPOAYKTA PEAKIIHUU 11O U3BECTHBIM MACCE, O6T)éMy, KOJMYCCTBY OJJHOI'O
N3 UCXOJHBIX BCHICCTB WX ITPOAYKTOB pCaK]_[I/II/I);

C(pOpMI/IpOBaHHOCTL yMeHI/Iﬁ BJIaJCTh CHUCTEMOM 3HAHMI 00 OCHOBHBIX MCTOdaX HAYYHOI'0 IIO3HAHUA,
HCIIOJIB3YEMBIX B XHWMHU IIPHU H3YYCHHUHN BCIICCTB U XHUMHYCCKHUX SIBIICHUI (Ha6J'IIO)IeHI/Ie, HU3MCPCHUC,
OKCIICPUMCHT, MO)ICJ'II/IPOBaHI/IC), HCIIOJIb30BATbL CUCTCMHBIC XUMUYCCKUEC 3HAHUA I TPUHATHA pCI_HCHI/Iﬁ B
KOHKPECTHBIX JXU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIIECTBAMU U UX ITPUMCHCHHUEM

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIO/IaTh MPaBHIA IMOJIH30BAHMS XUMHUYECKOW TMOCYI0M M JaOOpaTOPHBIM
o0opynoBaHUEM, a TaK)Ke MpaBUiia OOpalleHHs C BEIIeCTBAMU B COOTBETCTBUU C WHCTPYKUHUSMHU TIO
BBITIOJTHCHUIO JTA00OPATOPHBIX XUMHUYECKUX OTIBITOB;

C(OPMHPOBAHHOCT YMEHHUU IJIAHUPOBATh W BBINOJHATH XUMHUYECKHH OSKCIEPUMEHT (IpeBpaleHUs
OpraHWYECKUX BEIIECTB IPH HArpPEBAHMH, MOJYYECHHE 3TWIEHA M NU3YYEHHE €ro CBOMCTB, Kau€CTBEHHBIC
peaKkIMyu OpraHMYECKUX BEIECTB, JEHATypalusi OCNKOB IPH HArpeBaHUH, I[BETHHIC PEaKUUU OEIKOB) B
COOTBETCTBUM C NpPaBHJIAMU TEXHUKH O€30MACHOCTH MPH OOpallleHHH C BEIIeCTBAMU U JIAOOPaTOPHBIM



o0opy/noBaHUEM, MPECTABIATh PE3ylbTaThl XMMHUYECKOTO AKCIEpUMEHTa B (opMe 3alucHu YypaBHEHHM
COOTBETCTBYIOILINX PeaKkUuil 1 (HOPMYIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKU AHAIU3UPOBATh XMMHUYECKYI0O HMH(OpMAIUIO, MOJIy4aeMylo W3
Pa3HBIX UICTOYHUKOB (CpeACTBa MacCoBOM nHpopManwu, IHTepHeT U Apyrux);

c(OpMUPOBAHHOCTh YMEHHUH COOJIIO/IaTh MpaBHUJia 3KOJOTUYECKH 1I€JIeCO00pa3HOr0 MOBEIEHUsI B OBITY U
TPYZIOBOM JAEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 310POBbs M OKPYKAIOIIEW IPUPOIHOM CpEIBbl,
OCO3HaBaTh OITACHOCTh BO3/ICMCTBUS HA )KUBBIE OPIAHU3MBI ONIPEIEIEHHBIX OPTAHMYECKUX BEIIECTB, IOHUMAst
cmbicn nokaszarens [1/IK, noscHsATh Ha nmpuMepax crocoObl YMEHBIICHHUS U MPEIOTBPAILEHHUS X BPEIHOTO
BO3JICUCTBUS HA OPraHU3M YEJIOBEKa;

JJIA O6yanOIHHXCH C OrpaHM4YC€HHBIMH BO3MOKHOCTAMU 3J0POBbA: YMCHHUEC IPUMCHATL 3HAHU A 00 OCHOBHBIX
AOCTYIIHBIX METOJAaX IMO3HAHHUs BEIIECTB U XUMHUYCCKUX HBJ'IGHI/II‘/'I;

V1A CHENbIX M CIA0OBUASIIMX OOYYaIOUIMXCSA: YMEHHE MCIIOIb30BaTh PENbe(HO-TOUEUHYIO CUCTEMY
obo3nauenuii JI. bpaiist 11 3anucu XUMUYECKUX (OPMYIL.

11 KJIACC
Hpe,Z[MeTHHe PE3YyJbTaThl OCBOCHUA KypCa ((0611_[215[ H HCOpPraHHUYCCKasd XUMUA» OTPaAXKAIOT!:

Cc(OPMHUPOBAHHOCTD MPEICTABICHUNI: O XUMHUECKONW COCTABIISIOIIEH €CTECTBEHHO-HAyYHON KapTHHbBI MUPA,
pOJIM XUMHUHM B TO3HAHWUU SIBICHUN NPUPOJbL, B (POPMUPOBAHUM MBILUIEHUS U KYJIbTYpPbl JUYHOCTH, €€
(YHKIMOHAJIBHOM TI'PaMOTHOCTH, HEOOXOIMMOW JUIsl pPELICHUs MNPaKTHYECKUX 3a7ad M 3KOJIOIMYECKH
00OCHOBAHHOTO OTHOIIECHUS K CBOEMY 370POBBIO M IPUPOTHON CPEAE;

BJIQJICHUE CHCTEMON XMMHUYECKHX 3HAHUH, KOTOpasi BKIIOYAET: OCHOBOMOJATAIOIIUE MOHATUS (XUMHUYECKHMA
3JIEMEHT, aTOM, U30TOII, S-, P-, 0- JIEKTPOHHBIC OPOUTAIN ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIA 00BEM,
BaJICHTHOCTh, DJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKWCJICHMS, XUMHYECKas CBs3b (KOBaJCHTHas, WOHHAs,
METaJIJINYecKasi, BOJOPOJHAs), KpUCTAJUIMUECKas pEelETKa, TUIMBl XUMUYECKHX pEaKIHil, pacTBop,
AJIEKTPOJIUTHI, HEAJIEKTPOJIMUTHI, JIEKTPOJUTHYECKAs TUCCOLMALINS, OKHCIUTEND, BOCCTAHOBUTENB, CKOPOCTb
XUMHUYECKON pEeaklIMHM, XHUMHUYECKOE paBHOBECUE); TEOPUM U 3aKOHBI (TE€OpUs 3JIEKTPOIUTUUYECKOU
auccounuanuy, nepuoanueckuil 3akoH Jl. M. MeHpneneeBa, 3aKOH COXpaHEHMsI MacChl BEILECTB, 3aKOH
COXPAaHEHHUS U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKIINAX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3BIK
XUMHH, MHMPOBO33PEHUECKHUE 3HAHMs, JIe)KAllUe B OCHOBE IOHMMAHUS NPUYUHHOCTH M CHCTEMHOCTH
XUMHUYECKUX SBJIEHUH, (aKTOJIOIMUECKHE CBEIEHHS O CBOWCTBAX, COCTaBe, IMOJyYEHHUH U O€30MacHOM
MCMOJIb30BAHUH BAKHEHIIINX HEOPraHMYECKUX BEIIECTB B ObITY U MPAKTUYECKOH J1eSTEIbHOCTH YeJIOBEKa,

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ BBIABJIATH XapAKTCPHBIC NIPU3HAKHN HOHHTHﬁ, YCTAaHABJIMBATL UX B3aNMOCBA3b,
HCIIOJIB30BATh COOTBCTCTBYIOIINE ITOHATHUA ITPU OMMUCAHUH HCOPTraHNYCCKUX BCIICCTB U UX HpCBp&HICHPIfI;

c(OpMUPOBAHHOCTh YMEHHUM UCIOIB30BaTh XUMUUECKYIO CUMBOJIUKY JUIsl COCTaBIE€HUS (POPMYJI BEIIECTB U
ypaBHEHMI XMMHUECKUX peakiuil, cucremarndeckyto HomeHkiatypy (IUPAC) u TpuBHanbHble Ha3BaHUA
OTJIEIbHBIX HEOPTaHUYECKUX BEIIECTB (yrapHbli ra3, yrieKUCIblil ra3, aMMHaK, raiméHasi i3BecTb, HeranéHast
U3BECTb, IUTHEBAS COJA, IUPUT U APYTHUE);

CCI)OpMI/IpOBaHHOCTI) YMGHHI;'I ONpEaACIIATE BAJICHTHOCTE W CTCIICHB OKHCICHHUA XHUMHUYCCKHUX JJICMCHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BHJI XHMHUYECKOW CBSI3M (KOBAJIIGHTHAs, WOHHAs, MeETaJTMYecKas,
BOJIOPOJHAs) B COEAMHEHMSIX, TUI KPHUCTAJUIMYECKON peméTKkd KOHKPETHOro BellecTBa (aToMHas,
MOJIEKYJIIpHAsi, WOHHAs, METa/NIMYecKas), XapakTep Ccpelbl B BOJHBIX pPACTBOpPAX HEOPraHUYECKUX
COCITMHCHHI,

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAJIC)KHOCTh HEOPTAaHUIECKUX BEIIECTB MO MX COCTaBY K
onpeAeNnEéHHOMY KJIAacCy/TpyIe COeIUHEHHH (TPOCThie BEIIeCTBA — METAIbl M HEMETaJUIbl, OKCHJIBI,
OCHOBaHUS, KUCJIOTHI, aM(pOTEepHbIE THIPOKCHUIBI, COJIN);



c(hOpMHUPOBAHHOCTh yMEHHUH pacKpbIBaTh CMBICI Tepuogudeckoro 3akona JI. W. MenngeneeBa wu
JIEMOHCTPHPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO U POTHOCTHYECKYIO (DYHKITHH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XUMUYECKUX 3JIEMEHTOB 1—4
nepuo 0B [lepuoauyeckoii cucrembl xumudeckux nemMeHToB [1. 1. MenaeneeBa, ucnomnb3ys MOHATUSA «S-, P-
, 0-3JIeKTpOHHBIC OPOUTAIINY, «IHEPTETHUECKUE YPOBHUY», OOBICHATH 3aKOHOMEPHOCTH M3MECHEHHS CBOWCTB
XUMHUYECKUX AJIEMEHTOB M MX COSIUHEHUN 110 TieproaM 1 rpymnmnaM [leprnoaudeckoil CUCTEMbI XUMHYECKHUX
anemeHToB /1. I. Meneneena;

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh (OMHUCHIBATH) OOIINE XUMHUYECKHNE CBOMCTBA HEOPTAaHUIECKUX
BELIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKJAaTh CYIIECTBOBAHME TE€HETHMYECKOM CBA3M  MEKIY
HEOPraHMYECKUMHU BELIECTBAMH C IOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUI;

c(OpPMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIMU 110 Pa3IMUHbIM NIPU3HAKAM (YHCTY U
COCTaBy pEarupylonInuX BEIIECTB, TEIUIOBOMY d((eKTy peakiuu, U3MEHEHHUIO0 CTeNeHEH OKHUCIICHUs
AJIEMEHTOB, 0OPAaTUMOCTHU PEAKIINH, YUACTUIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUM COCTaBIIATh YPAaBHEHUS PEAKLMI pa3IMYHbIX THIIOB, ITOJIHBIE U COKPALIEHHBIE
YpaBHEHHUsI peakiuii HOHHOTO OOMEHa, YUUThIBasl YCIOBUS, IPU KOTOPBIX ATH pEaKLUu UAYT 10 KOHLIA;

c(hOPMUPOBAHHOCTh YMEHHI TPOBOJIUTH PEAKIUH, MOJTBEPIKIAIONINE KAYSCTBCHHBIH COCTAB PAa3IMYHBIX
HEOPraHWYECKUX BEILECTB, PACIIO3HABATH ONBITHBIM IIYTEM HMOHBI, IIPUCYTCTBYIOIIHUE B BOJHBIX PAacTBOpPAX
HEOPraHWYECKUX BELIECTB;

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ PaCKpbIBATh CYIIHOCTH OKHCIIMTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
IMOCPCACTBOM COCTABJICHUSA SJICKTPOHHOI'O OajlaHca 3THX peaKuHﬁ;

c(OPMUPOBAHHOCTh YMEHHH OOBSCHATH 3aBHCUMOCTh CKOPOCTH XHUMHUYECKOW PEAKIMH OT Pa3IUYHBIX
(bakTOpOB; XapakTep CMEIICHUS XWMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3JCHCTBHS
(npunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUYECKHE MPOLIECCHI, JeKAIIKE B OCHOBE IPOMBIIIJIEHHOTO
MIOJIyYEHHUsI CEPHOM KHCIIOThI, aMMHaKa, a Takke c(HOPMUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAYYHBIX
MPUHIUIAX U 9KOJIOTHYECKUX MPobiieMax XUMUYECKOTO POU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOUTH BEIYMCIICHUS C HCTIOTH30BAHUEM TMOHSATHUS «MaccoBasi I0JIs BEIIeCTBA
B pacTBOpe», 00bEMHBIX OTHOIICHUH Ta30B MIPU XUMHUUECKUX PEAKITUAX, MACChl BEIIECTBA WK 00bEMA ra30B
M0 M3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce WU 00bEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKI[UU BEIIECTB,
TEII0BOTo A deKTa peakiiii Ha OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPAILCHUS U COXPAHEHUS
SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUU COOIIOaTh MpPaBHJIA MOJB30BAHUS XUMHUYECKOW MOCYIOW U JaOOpaTOpPHBIM
o0opyIoBaHMEM, a TaKXe MpaBWiia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHSIMHU TIO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U BBITIOJIHATH XUMUYECKHUI SKCIIEPUMEHT (pa3iokKeHHe MepOoKCUaa
BOJOpOAA B IIPUCYTCTBUU KaTallM3aTropa, OIPEACICHHUE CPEeAbl pPacTBOPOB BELIECTB C IMOMOIIBIO
YHHUBEPCAJIBHOTO UH/IMKATOPA, BIUSHUE PA3IMYHBIX (DaKTOPOB Ha CKOPOCTh XUMUYECKON PEaKuy, peakiuu
MOHHOT0 0OMEHA, KaueCTBEHHbIE PEAKIINU Ha Cylb(ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHUS,
pelIeHre SKCIepUMEHTaIbHBIX 33/1a4 1o TemaMm «MeTamis» U «HemeTanmis») B COOTBETCTBUU C NPaBUIAMU
TEeXHUKU 0€30MacHOCTH NMpHU OOpAIEHUHU C BEIIEeCTBAMM U Ja0OpaTOPHBIM 00OPYAOBAaHUEM, MPEICTABIAThH
pe3ynbTaThl XMMHYECKOTO SKCIIEpUMEHTa B (opMe 3alucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUNd U
(bopMyIMpOBATH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(POpPMAIUIO, TOTy4yaeMylo H3
Pa3HbIX UCTOYHUKOB (CpEeICTBa MACCOBOM KOMMYHHKAINK, IHTEpHET U ApyTUX);



c(hOpPMHUPOBAHHOCTh YMEHUU COOJIFOATh MPaBHJIa YKOJOTHUYECKH II€IeCO00Pa3HOro MOBEACHUS B OBITY U
TPYIOBOM JACATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 310POBbs M OKPYKAIOLIEW INPUPOIHON CpPEIBbI,
OCO3HABAaTh OMACHOCTh BO3JCHUCTBUS HA XMBBIC OPTraHU3MBI ONPENCIEHHBIX BEIICCTB, MOHMUMAs CMBICT
nokazarens IIJIK, moscHAT Ha mpuMepax crocoObl YMEHBIIECHHS M MPEJOTBPALCHHS WX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YEIIOBEKa;

JJIA o6yqa101u1/1xc5{ C OIrpaHU4YC€HHBIMH BO3MOXHOCTAMMU 3J0POBbsA. YMCHHUE IPUMCHATh 3HAHUA 00 OCHOBHBIX
AOCTYIIHBIX METOJAaX IMMO3HAHHWA BCIICCTB U XUMHWYCCKUX SIBHGHI/If/'I;

JUIS CJETBIX W CIa0OBUISMIIMX OOYYArOIIMXCS: YMEHHE HCIIONIb30BaTh Pelbe(HO-TOUCUHYIO CHCTEMY
o6o3nauennii JI. bpaitnst nis 3anucu XxumMuaeckux (Gopmyi.

TEMATUYECKOE NNAHUPOBAHME 10 KJ1ACC
| KoJsnuecTBo 4acoB
No ni/m HanmeHnoBaHMe pa3ae/ioB U TeM Kont- | Mpakru| DIEKTPoHHbIe (LH(POBELIE)
padoThI | padoThI
Pasznea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
L1 | Teopum crpocsun oprasmmccxix 3 Bubmioreis
coenunenii A. M. Byrieposa LIOK https://myschool.edu.ru/
| Htoro no pazneny | 3 | |
| Paznes 2. Yriesogopoasl |
21 [IpenenbHbIE YTIEBOIOPOIBI — 9 bubnuoreka
' AJIKaHbI ITOK https://myschool.edu.ru/
29 HenpenenbHble yrneBogopoasl: 5 1 bubnnoreka
' AJIKCHbI, aJIKQJUCHBI, aJIKHHBI IHOK https://myschool.edu.ru/
2.3 ApoMaTHYECKUE YTIE€BOI0POIbI 2 bubmorexa
' P yr FIOPOAL ITOK https://myschool.edu.ru/
24 [IpupoiHBIE HICTOYHUKHT 3 1 bubnuoreka
' YTJIEBOJOPOIOB M UX IepepaboTka LIOK https://myschool.edu.ru/
| Wroro mo pazueny | 13 | |
| Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust |
bubnuoreka
3.1 Crmpret. Denon 3 ITOK https://myschool.edu.ru/
39 Anpaeruapl. KapOOHOBBIE KUCIIOTHI. 7 1 bubnuoreka
' CroxHbIe 2(DUPHI ITOK https://myschool.edu.ru/
bubnuoTeka
3.3 YIIEBOTb! 3 1 ITOK https://myschool.edu.ru/
| Hroro 1o pasneny | 13 | |

| Pasnen 4. A3oTcoaeprkamme opranudeckne coeIMHeHus1

41

AMUHBI. AMHUHOKHUCIIOTHI. benku

3

bubnnoreka
ITOK https://myschool.edu.ru/

| Wroro no pazgeny

3 |

| Pasznea S. BoicokoMoJieKyJISIpHbIE COeIUHEHUSA




bubanoreka

5.1 [Tnactmaccel. Kayuyku. Bomokna 2 ITOK https://myschool.edu.ru/
| Wroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 34 5 9
ITPOTPAMME
11 KJ1ACC
KoJsnuecTBo 4acoB
Kont
Ne m/m HanmeHnoBaHMe pa3jae/ioB U TeM Mpakrn| J1eKTPOHHBIE (1M (pPOBLIE)
- NPOrpamMmMbl Bcero | poJbHbIe| YecKie o0pa3oBaTe/ibHbIE PECYPCHI
padoThI
padoThI
Pa3nen 1. Teopernueckue 0CHOBBI XUMUM
Ctpoenue atomoB. [lepuoanueckuit
11 3aKoH U [lepuonuyeckas cucrema 3 bubnuoteka
' XUMHUYECKUX dieMeHToB /[, U. LIOK https://myschool.edu.ru/
Menpeneena
19 Ctpoenue BemniecTBa. MHOrooopasue 4 bubnuoreka
' BEIICCTB ITOK https://myschool.edu.ru/
bubnuoreka
13 XHMHICCKAC PCaKIIHH 6 1 1 ITOK https://myschool.edu.ru/
Nroro no pazaen 13 bubmorexa
pasiey ITOK https://myschool.edu.ru/
Pa3nen 2. Heoprannuyeckasi xumms
bubnuoTeka
2.1 Meraibi 6 1 ITOK https://myschool.edu.ru/
bubnuoreka
2.2 Hewmerarnb: J 1 1 ITOK https://myschool.edu.ru/
23 CBs13b HEOPraHUYECKUX U 2 bubnnoreka
' OpPraHUYeCKUX BEIICCTB ITOK https://myschool.edu.ru/
Nroro no pazaen 17 bubmmorexa
pasiey ITOK https://myschool.edu.ru/
| Paszpnen 3. Xumusi M :Ku3Hb
bubnuoTeka
3.1 KHMU5L H KH3Hb 4 ITOK https://myschool.edu.ru/
| Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 2 3

ITPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 10 knacce/ I'abpuensu O.C., OOIeCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»;
AxkunonepHoe obmectBo «M3narensctBo «IIpocemenue»
* Xumus, 11 knacce/ I'abpuensu O.C., OOIEeCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»;
AxkunonepHoe obmectBo «M3narensctBo «IIpocemenue»

METOAUYECKHUE MATEPHUAJIBI U5 YYUTEJIA

Beenute 1. O.C.I'abpuensy, ['.I".JIpicoBa «Xumus Meroandeckoe mocodre — 6a30BbIi ypoBeHbY - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensa, U.I'.OctpoymoB, «O0miast XuMHs B TeCTax, 3aadax, ynpaxHenusx. 11 kmace» — M.:
Hpoda, 2023 rog.

3. O.C.I'abpuensH, I1.H.bepeskun, A.A.Ymakosa «Xumust 11 xiacc: KoHTposibHbBIE U IPOBEPOUHBIE
paboTsl k yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HactonbHas KHUTA 17151 yUUTETISN».
Yacte 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas KHUTa JUIsl yIUTEISI.
Yacts 2 — M.: Jlpoda, 2022 ro.

6. O.C.I'abpuemnsn, [1.B.Pemeros, N.I'.OctpoymoBa «3aa4n o XUMHH U CITIOCOOBI X pelIeHus» - M.
«dpodan, 2021roz.

7. B.I'. lenncoBa «Xumus 11 kiacc noypounslie miansl no yueOuuky O.C.I'abpuensna, I'.I".JIbicoBoit» -
Bonarorpan» Yuurens 2018roz.

8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIuako «Tectrl mo xumuu 11 xiracey», - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuensn, U.I'.octpoymoB «XUMUUECKU SKCIIEPUMEHT B 1mkoiie 11 kimacey; - M.: [Ipoda. —
2019 rom.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru ['azera «Xumusi» u caliT i yautens «5 uay Ha ypoK XUMUH»
http://him. 1september.ru Equnas komnexus L{OP: [lpenMerHast KoImeKius « XUMHs»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbBIE SKCTIEPUMEHTBI: XUMHUSI.
Konnexnust Poccuiickoro o0mieo0pa3oBaTenbHOro moprasia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onmuMnuana nmKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranndeckasi XUMusi: 3JICKTPOHHBIA YIEOHHK ISl CPETHEN IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBINH yICOHHUK

http://www hemi.nsu.ru OTKpBITBIH KOJIeK: XUMHUSI

http://www.chemistry.ru JluctaHiinoHHast OJIMMITHA 1A TI0 XUMHH: TEJICKOMMYHUKAITMOHHBIH
00pa3oBaTeNbHBII MTPOESKT
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